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Preface to “Inequalities in Health and Healthcare”

Tackling inequalities in health and healthcare is more important than ever. The COVID-19
pandemic has already starkly illustrated the disproportional impact of the virus on those who already
face disadvantage and discrimination (Bambra C et al. https://jech.bmj.com/content/74/11/964).
Moreover, there is already evidence that the public health measures taken to contain the virus are
likely to have longstanding differential impacts across populations.

Numerous studies have documented avoidable differences in health, within and between
populations. Similarly, studies have consistently shown inequalities in access, use, experience and
outcomes from many types of healthcare and public health programmes. The focus has often been on
individual determinants, such as gender, age and ethnicity. Less attention has been paid to structural
or contextual determinants, except for area-level socioeconomic conditions. In addition, to tackle
inequalities, there is a need to move beyond measuring, in order to understand why these inequalities
arise and how they can be addressed.

This Special Issue seeks to extend the parameters of inequalities research in health and
healthcare beyond measuring and documenting inequalities. Reviews, observational studies, and
quasi-experimental and other evaluation designs (using quantitative, qualitative or mixed methods)

focusing on the following were welcomed for submission:

¢ understanding inequalities across health and care systems or at structural levels;
. methodological developments to understand drivers of inequalities;

e efforts to reduce inequalities, particularly in evidence-based healthcare or public health policy

and practice;

e understanding and mitigating the adverse impact of the COVID-19 pandemic on inequalities.

Jessica Sheringham and Sarah Sowden
Editors
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Abstract: COVID-19 is disproportionately impacting people in low-income communities. Primary
care staff in deprived areas have unique insights into the challenges posed by the pandemic. This
study explores the impact of COVID-19 from the perspective of primary care practitioners in the most
deprived region of England. Deep End general practices serve communities in the region’s most
socioeconomically disadvantaged areas. This study used semi-structured interviews followed by
thematic analysis. In total, 15 participants were interviewed (11 General Practitioners (GPs), 2 social
prescribing link workers and 2 nurses) with Deep End careers ranging from 3 months to 31 years.
Participants were recruited via purposive and snowball sampling. Interviews were conducted using
video-conferencing software. Data were analysed using thematic content analysis through a social
determinants of health lens. Our results are categorised into four themes: the immediate health risks
of COVID-19 on patients and practices; factors likely to exacerbate existing deprivation; the role of
social prescribing during COVID-19; wider implications for remote consulting. We add qualitative
understanding to existing quantitative data, showing patients from low socioeconomic backgrounds
have worse outcomes from COVID-19. Deep End practitioners have valuable insights into the
impact of social distancing restrictions and remote consulting on patients’ health and wellbeing.
Their experiences should guide future pandemic response measures and any move to “digital first”
primary care to ensure that existing inequalities are not worsened.

Keywords: COVID-19; health inequalities; general practice; primary care; social determinants of
health; social prescribing; remote consulting; marginalised communities; health care inequalities;
health/healthcare inequity

1. Introduction

The COVID-19 pandemic has highlighted the impact of unfair and avoidable health
inequalities, with death rates in deprived areas of the UK three times those of more affluent
areas [1-3]. In this article, we make known the immediate and longer-term impacts of
the pandemic from the perspective of primary care staff working in areas of blanket
socioeconomic deprivation.

Governments around the world have used social distancing measures to slow the
transmission of the virus. Social distancing aims to reduce virus transmission between
households and includes physical distancing measures and the closure of sites of transmis-
sion, including schools and non-essential businesses. These measures are also referred to
as “lockdowns”. Although lockdowns have been shown to be effective at suppressing the
number of cases (and therefore deaths) from COVID-19 [4,5], concerns have been raised
that the social distancing measures themselves are not without harm and that these harms
will fall disproportionately on those living in disadvantaged circumstances [6]. These
harms range from early consequences of people delaying medical assessments for COVID
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or non-COVID illness, to the longer-term effects of economic decline. In the UK, social
distancing and lockdown policy has, at times, meant that schools have been closed to the
majority of children and many services, including general practitioner (GP) surgeries, have
attempted to reduce the amount of face-to-face contact they have with patients: appoint-
ments have become telephone or video by default, with 90% of consultations being via
telemedicine [7]. The pandemic also necessitated the creation of “hot sites” for assessing
patients with suspected COVID-19: these were often led by Primary Care Networks and
staffed by local GPs [8]. Latterly, GPs have also co-ordinated community COVID-19 vaccine
rollout.

North East England is the setting for this study. The North East of England has the
lowest life expectancy in the country and in its most deprived areas, between the years
2010 and 2012 and the years 2016 and 2018, life expectancy has actually been decreasing [9].
The region performs the worst or second worst in the country for causes of death consid-
ered preventable: suicide and drug misuse at any age, as well as cancer, cardiovascular,
respiratory, and liver diseases in those under 75. These differences can be attributed to a
range of factors: high rates of poverty, poor housing, and the health and social sequelae of
heavy industry and its more recent decline [10].

General Practitioners (GPs, also known as family practitioners or primary care prac-
titioners), are the main providers of community care for acute and chronic illnesses in
the UK. Everybody resident in or visiting the UK is entitled to access free medical care
on the National Health Service (NHS) via their GP, although visitors may be charged for
some hospital treatments or prescription medications. As one of a range of measures being
implemented to address health inequalities, the North East and North Cumbria (NENC)
is in the process of establishing a “Deep End” GP network of professionals working in
practices in the region’s most deprived areas. Deep End practices serve populations living
in areas of blanket deprivation with high proportions of patients living in the 15% most
deprived local areas, based on postcode data. The NENC Deep End network was inspired
by the GPs at the Deep End network in Scotland: a forum for advocacy, sharing ideas and
developing interventions to mitigate health inequalities [11,12]. Since the founding of the
original Scottish network in 2009, Deep End GP networks have been founded in several
other regions of the UK, plus Ireland, Australia and Canada.

Social prescribing is a relatively new intervention which acknowledges the impact
of the social determinants of health on people’s health and wellbeing. The aim is to
use community organisations and other non-medical support services to address factors
such as loneliness and poor housing, as an addition or alternative to offering clinical or
pharmaceutical treatments to patients who may have multiple conditions or co-morbid
mental and physical health problems [13]. The NHS England Long-Term Plan commits
to providing social prescribing as part of its Universal Personalised Care model [14] and,
typically, this is delivered by groups of GP practices via Primary Care Networks. The
most common social prescribing model is for patients to be referred to a “link worker”
(also known as care navigators or health trainers) who can identify the most appropriate
service for their needs. Many of these link workers began working during the COVID-19
pandemic.

Deep End GPs and other primary care practitioners will have unique insights into
the effect of COVID-19 on their communities, and the impact of public health measures
designed to reduce viral transmission. In this qualitative study, conducted during the UK’s
second wave of COVID-19, we aim to explore experiences of delivering primary care in a
pandemic among staff working in practices in areas of blanket deprivation in North East
England.

2. Materials and Methods

Data were collected as part of a wider project on the co-design of a Deep End network
for the North East and North Cumbria. There was no direct patient or public involvement
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in this co-design project; however, the work was informed by a multi-agency steering
group of policy and practice partners and researchers from across the NENC region.

Ethical approval was granted by Newcastle University research ethics committee (ref:
4322/2020).

2.1. Participants and Recruitment

Practices included in the core Deep End NENC network were identified using the
methodology applied in the Scottish Deep End project. This entails identifying the pro-
portion of each practice population living in the 15% most deprived areas of England,
based on the Index of Multiple Deprivation (2019) and NHS Digital Practice Populations
by Lower layer Super Output Areas (LSOA) (January 2020). All practices were ranked,
and 34 North East and North Cumbria practices were found to be amongst the 10% most
deprived practices in England against this measure.

A purposive framework was used to sample within the 34 NENC Deep End practices,
prioritising geographical representation from Deep End practices across the NENC region.
We also aimed to speak to participants with different levels of Deep End experience.
Invitations to participate were sent via email to all Deep End practices, in addition to
convenience and snowball sampling of participants known to the research team and
purposive sampling of staff from practices that were the only Deep End practice in their
locality. All staff members in Deep End practices were invited to attend.

Participants were sent a participant information leaflet and consent was gained by
electronic completion of a form or by recording verbal consent at the start of the interview.

2.2. Data Collection

Interviews were carried out between October 2020-March 2021. In the temporal
context of the COVID-19 pandemic, most interviews were undertaken in the early stages
of the UK second wave. Cases were once again starting to rise, and lockdown restrictions
(either local or national) were being tightened. Schools were open at this time and all but
two interviews were prior to the approval of any COVID-19 vaccines.

Interviews were conducted by C.N. and ].M.W. and recorded using the Zoom video
conferencing platform (Zoom Client for Meetings, Version 5.7.5 (939), Zoom Video Com-
munications, Inc., San Jose, CA, USA). A topic guide was developed by the research team
and used to provide a semi-structured approach, and this guide was continuously updated
in line with emerging themes and participant feedback. Interview data were stored on a
secure password protected server, accessible only by the research team.

2.3. Data Analysis

Interviews were auto-transcribed using Zoom video conferencing software, with
manual corrections by C.N. C.N. and ].M.W. engaged in ongoing constant comparison of
the data, allowing concurrent collection and analysis. Interviews were double coded to
enhance validity. Thematic content analysis was used to code the transcripts and categorise
them into emerging inductive themes [15]. NVivo (version 12, QSR International (UK) Ltd.,
Cheshire, UK) was used for data management and to support data coding [16].

3. Results
3.1. Participants

Fifteen interviews were carried out with primary care practitioners (Table 1): eleven
GPs, two social prescribing link workers (LW), one nurse practitioner (NP) and one district
nurse (DN). We spoke to participants with a breadth of experience: their careers in Deep
End practices ranged between 3 months and over 30 years. All participants worked in
urban areas, reflective of the areas of high blanket deprivation in the region. A wide
geographic coverage was achieved; all but one of the North East’s Clinical Commissioning
Group (CCG) areas were represented; at the time, CCGs were the organisations responsible
for commissioning health services for individual geographical areas in England. A deci-
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sion was taken to end recruitment as the emergence of recurrent themes suggested data
saturation. We also found that the UK vaccine rollout was becoming a priority for primary
care staff.

Table 1. Participant characteristics.

Characteristic N

Gender

Male
Female

@ 3

Occupation

General Practitioner (GP) partner
Salaried GP

Social prescribing link worker (LW)
Nurse practitioner (NP)

District nurse (DN)

== N W

Time spent working in the Deep End

0-3 years
4-9 years
10-20 years
21-31 years

=W w a

Our findings can be categorised into four overarching themes: (1) factors increasing
the direct health risks of COVID-19 virus; (2) factors worsening pre-existing deprivation;
(3) the role of social prescribing during COVID-19; (4) the benefits and costs of remote
consulting.

3.2. Factors That Increased the Health Risks of COVID-19

Participants gave several reasons why COVID-19 cases and deaths might be higher in
communities with high levels of deprivation. Multi-morbidity, rather than advanced age,
was identified as the major risk factor for patients living in communities where “getting to
55 would be pretty good” (Interview 2, GP).

Concerns were raised about patients” low levels of health literacy, which reduced their
understanding of health messaging around COVID symptoms. As one GP noted, even
widely publicised symptoms were not triggering patients to seek testing:

“I still find it amazing, a guy I spoke to last week, cough and breathlessness: “do you
think it could be COVID?” “Oh, I don’t know.” “Have you had a COVID test?” “No.”
“Do you know how to get one?” “No, how do I do that doc?” And you just think, surely,
with the last six months, the media, all the rest of it but it'd just not crossed his mind.”
Interview 8, GP

Some participants noted that social distancing measures were not being adhered to
in their communities. A lack of understanding, rather than deliberate rule flouting, was
identified as a possible cause for non-observance:

“I did a home visit yesterday, driving up the street, and we’re meant to not be socialising
with anyone out of the household and I drove past about 13 people in a garden sharing a
fag over the fence ... You wonder how much of it is just like, I don’t want to follow it
and how much is actually understanding the impact of your potential action.” Interview
3, NP

Patients’ ability to access to healthcare was identified as one of the most pressing
challenges facing Deep End practices. One GP expressed concerns that the local “hot hub”
facilities for assessing patients with suspected or confirmed COVID-19 in the community
were inaccessible for those without cars.
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“The local hot site, say for patients in (local area) for COVID, you have to have a car to
80 ... That does not help our patients” Interview 13, GP

Access issues created health risks for staff as well as patients. Lack of local testing and
assessment services put pressure on GP surgeries to continue seeing symptomatic patients,
potentially raising COVID case numbers among staff. Staff mentioned that their premises
were smaller which made social distancing difficult.

“The rooms are a lot smaller, patients are harder to manage on the phone because there’s
lots of digital poverty, for example, people turn up and ask to be seen who don’t have
a phone ... So, I see a lot more people face-to-face here and probably as a result, I got
COVID a month ago” Interview 13, GP

In addition to presenting a risk to staff health, exposure to the virus was creating staff
shortages:

“We had a big outbreak of staff, having it in lockdown one, there was an entire team went
off with it” Interview 5, DN

“We had 11 members of staff off last week. Just complete carnage, trying to manage”
Interview 11, GP

District nursing staff felt that they were being asked to take on extra responsibilities
because some GPs were, understandably, trying to reduce patient contact.

“It has been really hard to get GPs out to see anyone and a lot of the time we find as nurses
that we’re telling GPs what we think over the phone, and they’re saying, “Okay, yeah,
we’ll go with that” and not seeing the patient. So, even as far as palliative care—we’re
having patients that haven't been seen that are dying. And it’s been quite tough for the
families because, you know, they would quite like to see a doctor . .. it does feel a bit like
we are expected to diagnose someone so that they don’t have to visit.” Interview 5, DN

3.3. Factors Likely to Exacerbate the Effects of Deprivation in These Areas

Although recognising the need for lockdown measures, Deep End staff found that
the social distancing measures were having a huge impact on their communities. Social
distancing meant that community initiatives that practices had put in place were on hold,
including social groups for isolated patients and group consultations for chronic pain.

“Obuiously, it’s all on hold at the minute because of COVID, which is making us all feel
very uncomfortable because it became a bit of a lifeline really for some of our more isolated
patients” Interview 11, GP

In addition to providing clinical care, supporting patients to address the social deter-
minants of health formed a significant part of the workload in Deep End practices. The
reduction in other services such as housing and social work was proving challenging for
patients.

“Housing is a recurring theme ... that's been really tricky recently, again because of
COVID, it’s just (they) basically aren’t moving anybody. No matter what circumstances
are, really they just will not move them.” Interview 6, GP

Concern around child safeguarding was a common theme, with participants reporting
a reduction in family contact from health visitors and social workers. School closures
also meant a reduction in safeguarding oversight, which was a source of deep concern to
practice staff.

“The child safeguarding situation fills me with dread . .. throughout lockdown because
we’ve been one of the services that’s remained open and visible, we’re being presented
with a lot of this stuff which is difficult. And we're being presented with it without lots
of the support that we normally have to manage it.” Interview 1, GP

Although telephone contact was happening, this was not felt to be adequate.
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“Health visitors are not doing a lot of face-to-face visits . .. there’s always the risk that
we're missing things because they're not being seen face-to-face—it’s just been telephone.”
Interview 2, GP

The long-term effects of the pandemic were also a significant concern: communities
that were already struggling economically may not be able to recover.

“The legacy of this, the unemployment, the deprivation, that’s just going to get worse for
patients because as with all of these things, our communities will be the hardest hit going
forward. They're not going to recover. They're not going to bounce back ... in the way
that other areas may be able to. And so, yeah, it kinda depresses me really “cos I just think
this is just going to make things worse ... That's my concern from COVID, is just it’s
just going to push these communities further down.” Interview 11, GP

3.4. Social Prescribing during COVID-19

A lot of social prescribing services in the North East of England were commissioned
just before or during the COVID-19 pandemic. Their roles were constantly changing.

“For the most part we started in the pandemic. So, a lot of it was initially just COVID
response stuff. Yeah, you know. Food parcels, medication deliveries, that kind of thing
and like check in calls really for vulnerable patients. So initially we were getting sent a
list of COVID patients or 80 plus (year old patients) for example and pretty much cold
calling them. You know, we phoned on behalf of the GP practice. “Is there anything you
need in this lockdown?” that kind of thing. But we’ve moved away from that.” Interview
14, Link worker

Lockdown periods saw an increase in referrals, particularly for mental health
difficulties.

“There’s a huge amount people getting referred for support with losses and also just
anxiety, generally coping with the lockdown, problems with isolation, no contact with
families and I think people felt were moving beyond that in the autumn of last year and
then to go into another lockdown. I think a lot of people really dipped during the winter
with their mental health.” Interview 15, LW

Increased demand plus a reduction in other services due to the pandemic meant that
waiting lists were often long, particularly for talking therapies. The social prescriber was
seen as a stop gap for patients who were needing extra support “We’re doing a lot of more
long-term handholding at the moment” said one link worker (Interview 14, LW).

However, “bearing in mind, we’re not trained counsellors or therapists” (Interview 14,
LW), social prescribing link workers in the Deep End were proving a valuable resource for
patients with non-clinical needs during the pandemic. One GP observed:

“They ve done a lot of very intense work with quite complex and risky people. So theyve
contained a lot of that complexity and risk, which I hadn't really appreciate that they’d be
doing.” Interview 1, GP

However, the link workers themselves found that the provision of adapted services to
refer patients to was very variable.

“(North East (NE) town) seems to have a lot more going on if you like, a lot more of
their groups seem to have adapted to the pandemic, so they're offering remote sessions or
virtual sessions instead. Whereas in (another NE town) a lot of things seem to have just
ceased” Interview 14, LW

They also found that many referring practitioners and patients had great expectations
of what the service could offer, which often did not reflect reality.

“You know there’s a lot of sort of magic wand expectations, and you know the GP saying
“right, you're really lonely or isolated. You stuck at home. I'm gonna refer you social
prescribing because they can help.” ... We got to be able to do this, but those aren’t
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options at the moment, so we need to look at something else. And I think a lot of the time
that could be quite disappointing. Because they're like, “well, you know my GP said that
you could help me and, you know, get me out and about and things like that.”” Interview
14, LW

3.5. Benefits and Costs of Remote Provision

Modifications to the way of working brought some positives and some participants
felt that the pandemic acted as a catalyst for change.

“COVID’s been a shot in the arm to make changes that we, you know, have been
considering for a while anyway, like changes to our access system” Interview 1, GP

One participant felt strongly that the increased use of technology was a positive and
that the pandemic had just brought forward an inevitable move away from face-to-face
consulting.

“Everybody’s doing telephone consultation. You don’t need to push anymore. Video.
Yeah, everybody’s trying to do video consultation, and certainly once they know how to
do it. So, I don’t want to go back to the old days.” Interview 10, GP

Text messaging was felt to be particularly useful, especially for reaching patients who
were sometimes difficult to contact.

The social prescribing link workers found remote working meant they could support
more people, because they were not spending so much time travelling; however, this came
at the cost of fully assessing their circumstances.

“I mean, you are not travelling, so you've got more time....So just concentrate on having
that contact with people because you're literally picking up the phone and you know
you're not having to drive to them, but I think it’s really hard to get a picture of people’s
situations over the phone.” Interview 15, LW

While there was enthusiasm for the potential benefits of increased use of technology,
this was tempered by an understanding of the risks of digital exclusion. Although partici-
pants understood that reducing physical contact was important during the pandemic, there
was concern that the move to “remote by default” consulting may persist. Participants
were keen to make sure that any change to consulting methods was not disadvantaging
those who already struggled to access healthcare.

“If nothing else, making sure that what, anything we introduce doesn’t disadvantage
those already disadvantaged.” Interview 8, GP

The drive for increased remote provision was felt to be a political decision, made
without adequate knowledge of the challenges that deprived communities faced.

“In terms of the technology that Matt Hancock seems to think is the way forward and
just because him and all his peers, you know, have access to all the technology and it’s
very convenient for them to consult with their GP via zoom, that is not how it is for the
people where I work.” Interview 11, GP

Online solutions were not felt to be accessible for many patients in the Deep End.

“It's so hard with COVID, because I could say if there was more . .. befriending schemes
and things, but at the moment, it's all kind of zoom based and none of our patients could
really do that . .. I don’t think many of them have smartphones or laptops.” Interview 5,
DN

Digital poverty and lack of Information Technology (IT) literacy were often mentioned
as concerns in the move to remote consulting. Participants reported that older patients in
the communities often did not have internet-enabled devices at all and younger patients
may have had devices, but Wi-Fi or data access was variable. Video consulting technology
was available but rarely used.



Int. ]. Environ. Res. Public Health 2021, 18, 8689

“I think IT literacy, access to technology, equipment, Wi-Fi, that’s been a challenge for us
because video consults are often not an option. Even sometimes people who don’t even
have phones or are unable to take photos, that’s made it difficult in terms of COVID and
remote consulting.” Interview 7, GP

While some initiatives have attempted to move online, this was felt to be problematic.

“If you do things via Zoom you're then immediately removing a group of the population
who can't be involved.” Interview 8, GP

Social prescribing link workers found that, although some services had moved online,
there was mixed enthusiasm for this.

“We've gone to a digital offer but then that’s only accessible to so many people, so as
much as we can encourage people to become like digitally active like, not everyone wants
to. People want that face-to-face contact.” Interview 15, Link worker

Remote solutions were also problematic for patients with language barriers:

“I find it really hard with people via an interpreter, trying sometimes to assess what’s
going on...as opposed to when you just see them face-to-face, it's a lot easier.” Interview
13, GP

Potentially most seriously, some felt the reduction in face-to-face contact was going to
irreparably damage the relationship between primary care and the community.

“I think barriers are going up because people don’t have the technology. I think barriers
are going up because people like to see their GP you know, and I suspect that’s even
more so in deprived areas ... I think for some people we are a bit of the centre of that
community and I think, you know, you put barriers up in that we’re saying to them all
“well you probably shouldn’t be going to the surgery, we’ll try and do this over the phone
or I'll send something...” you know it's not good.” Interview 11, GP

4. Discussion

This paper adds important context to the quantitative data on excess morbidity and
mortality in deprived populations during the COVID-19 pandemic. We identify mech-
anisms through which socioeconomic deprivation exposes both patients and healthcare
providers to an increased risk of COVID-19. We also add to the literature on the harms
associated with some public health measures by highlighting the role of primary care
in addressing the social determinants of health and the ways in which the pandemic is
likely to worsen existing deprivation. We also highlight the work done by district nursing
and social prescribing link workers during the pandemic. Finally, we contribute to the
conversation around the move to remote consulting in primary care by identifying the
potential risks that the drive to digital-first care poses to the provision of primary care in
areas of deprivation.

Reasons for higher morbidity and mortality rates in deprived communities are mul-
tifactorial. People in deprived communities are more likely to be exposed to the virus,
through overcrowded housing in built-up urban areas and through work in low-paid key
worker roles [17]. As noted by the practitioners in our research, pre-existing vulnerability
to the disease may be higher, due to increased rates of underlying health conditions such
as smoking-related respiratory disease and hypertension [1]. The QCovid risk prediction
model considers deprivation alongside other risk factors, such as ethnicity, body mass
index and underlying health problems [18]. We welcome the UK government’s decision to
use the model to identify high-risk patients for shielding and vaccination: not only should
this reduce COVID-19 morbidity and mortality in deprived areas, but it has set a precedent
for publicly acknowledging the negative health impacts of deprivation. Low health literacy
and ever-changing guidelines may lead to underestimation of the risks of the disease [19]
which was also reflected in our findings: improving health literacy among the general
population should be an urgent health and education priority.
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We add that the location of COVID-19 assessment centres may make them inaccessible
to low-income households without cars: this should also be considered for test centres and
vaccination hubs. Without access to these sites, patients are more likely to visit their usual
GP surgery and potentially increase transmission among staff and other patients. Risks to
staff health are particularly important given that GP surgeries in deprived areas are likely
to have fewer GPs per population, and that those who work there are more likely to be
older [20] and, therefore, more vulnerable to becoming seriously unwell with COVID-19.
Our participants also raise concerns that smaller premises made social distancing more
challenging, potentially contributing to rates of COVID-19 transmission within the surgery.
We highlight the need for healthcare spaces to have the space and ventilation required to
minimise spread of diseases similar to COVID-19.

We add to the literature on the negative consequences of social distancing and remote
working, highlighting the challenges that GPs faced as one of the few visible public
services that remained functioning near-normally throughout the pandemic. Our findings
highlight the vital role general practice plays in supporting patients with their social
needs, but also the need for specific enhanced support in this area. Already vulnerable
and socially isolated patients became increasingly so, with the cessation of many support
services or organisations, or a move to online technologies that were not accessible for
Deep End patients. However, social prescribing link workers were praised for their work,
telephoning vulnerable people and navigating their non-medical needs. Concerns around
child safeguarding were not unfounded, with a significant reduction in the number of
children referred for Child Protection Medical Examinations during the period of the
first lockdown [21,22]. A recent report highlighting Child Welfare Inequality shows the
unequal distribution of safeguarding interventions across the socioeconomic spectrum and
the need for enhanced safeguarding support in deprived communities during and after
the pandemic [23]. As we increasingly move to remote and digital services, the value of
home visiting and face-to-face encounters for picking up on signs of struggling families, or
neglect and abuse, must not be forgotten.

Social prescribing is often seen as a panacea for many of the NHS'’s problems: support-
ing complex patients while increasing the amount of GP and nurse time for more traditional
medical problems. Our link worker participants describe the challenges of starting new
roles during a pandemic and the uncertainty and limited availability of onward and ancil-
lary services, plus the expectation from professionals and patients that they were going to
be able to wave a “magic wand”. Their experiences of trying to carve out the role is similar
to that described by Frostick and Bertotti [24], but likely made even more challenging by
the nature of working with complex patients in the Deep End setting [25]. Primary care
staff and commissioners should be clear with what they expect social prescribing to achieve
in their local area and provide appropriate levels of oversight and supervision.

Our participants’ experience of remote consulting matched some of those of Flemish
GPs in the early part of the pandemic: fears around missed diagnoses and providing
suboptimal care [26]. We add a Deep End perspective to the comprehensive review of
Murphy et al., of the move to remote consulting in UK general practice [7]. Digital poverty
and lack of IT literacy are major concerns for primary care staff in deprived communities
and should be considered as a priority when taking forward the NHS long-term plan for a
digital-first primary care [27]. Improving IT literacy among older or vulnerable populations
should be considered a necessity to make sure that no-one is excluded as healthcare moves
into the digital sphere; collaboration between adult education and health services may be
required. Access to internet-enabled devices and affordable mobile data or Wi-Fi will also
be vital.

Practitioners in these areas are aware that their surgery can often be a centre of the
community. Whether this is an appropriate role for general practice, or possibly a symptom
of the general decline of social capital, our participants worry that a move to remote
consulting will damage this relationship. These concerns are reflected in research into the
portrayal of remote consulting in the media during the pandemic, which showed a decline
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in popularity and acceptance between the first and second waves of COVID-19 in 2020 [28].
A recent systematic review found that telephone consulting was favoured by certain groups:
women, younger people, very old people and non-immigrants. Similarly, online consulting
was weakly associated with younger, more affluent and educated populations [29]. It is
vital that the concerns of practitioners in areas of deprivation are reflected in changes to
consulting so that the nature of community medicine is not irreversibly altered.

Our district nurse participant describes her discomfort at being asked to act beyond
her usual role. This contrasted with the experiences of our GP participants who felt that the
reduction in the number of home visits was patient-led. Although inter-practice variability
is likely, we suspect that the district nursing views had not been directly sought. Little has
been written in the peer-reviewed literature about the experiences of community nurses
during the pandemic, but the Royal College of Nurses surveyed its District and Community
Nursing members and found similar themes to those raised by our participant [30]. Bowers
et al. raise similar concerns, particularly around palliative care, adding that the work
of community teams has often been overlooked amid widespread media coverage of
those working in hospital [31]. Although a reduction in GP home visits was felt to be
necessary to reduce virus transmission, it is important that relationships are not damaged
between doctors and their district nursing colleagues, or patients and their relatives. There
may also be implications for patient care and diagnosis if nurses and other allied health
professionals are not adequately supported. Macdonald et al. argue that home visits for
vulnerable and end-of-life patients must remain a priority for GPs as they are the experts
in continuity and overseeing complexity [32]. These experiences are unlikely to be specific
to deprived communities, but they highlight the need for multidisciplinary pandemic
response planning.

4.1. Strengths and Limitations

Most interviews were carried out by C.N., a GP registrar who worked in a Deep End
practice during the first wave. This had a positive impact on accessing participants and
was felt that this resulted in interviews that were more candid, as demonstrated in the
richness of the data. There was also increased understanding of clinical terminology and
local systems. A topic guide was used to avoid shared conceptual blindness and reduce
the risk of biasing the agenda with C.N.’s personal experience or opinions [33].

Conducting interviews via video proved acceptable and convenient, as well as COVID-
safe [34]. Participant recruitment was likely adversely affected due to the increasing clinical
burden on primary care staff during the second wave of COVID-19 in late 2020 and early
2021, particularly during the vaccine rollout.

4.2. Implications for Practice and Research

Our findings are relevant to policymakers in both Primary Care and Public Health: it
is vital that any public health intervention is ethically implemented, with consideration
given to the most vulnerable in society [35]. Care should be taken not to increase existing
inequality. They are also relevant to local authorities and adult education teams who
contribute to the wider social determinants of health and the growing need for IT literacy.

Although we are pleased to have included the views of nursing staff and social
prescribing link workers, future research should include other primary care practitioners,
such a health visitors and midwives. Qualitative research with people who live in areas
with high rates of COVID-19 infections and deaths would provide even more insight into
the potential reasons behind the variation along socioeconomic lines. Further data should
be collected on the benefits of social prescribing for patients and other NHS staff during
the COVID-19 pandemic.

5. Conclusions

Deprived communities are facing the brunt of the COVID-19 pandemic. Through the
eyes of primary care staff in these communities, we have shown that this goes beyond
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the impact of the disease itself, with social distancing measures and remote consulting
exacerbating many existing inequalities. Deep End primary care practitioners are well-
placed to advocate for their patients and their views are crucial in ensuring that future
Public Health measures and major systems changes are implemented in ways that reduce
rather than maintain or even increase existing inequalities in health and healthcare.
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Abstract: The relationship between child development and adolescent health, and how this may be
modified by socio-economic conditions, is poorly understood. This limits cross-sector interventions
to address adolescent health inequality. This review summarises evidence on the associations
between child development at school starting age and subsequent health in adolescence and identifies
factors affecting associations. We undertook a participatory systematic review, searching electronic
databases (MEDLINE, PsycINFO, ASSIA and ERIC) for articles published between November 1990
and November 2020. Observational, intervention and review studies reporting a measure of child
development and subsequent health outcomes, specifically weight and mental health, were included.
Studies were individually and collectively assessed for quality using a comparative rating system
of stronger, weaker, inconsistent or limited evidence. Associations between child development and
adolescent health outcomes were assessed and reported by four domains of child development
(socio-emotional, cognitive, language and communication, and physical development). A conceptual
diagram, produced with stakeholders at the outset of the study, acted as a framework for narrative
synthesis of factors that modify or mediate associations. Thirty-four studies were included. Analysis
indicated stronger evidence of associations between measures of socio-emotional development and
subsequent mental health and weight outcomes; in particular, positive associations between early
externalising behaviours and later internalising and externalising, and negative associations between
emotional wellbeing and later internalising and unhealthy weight. For all other domains of child
development, although associations with subsequent health were positive, the evidence was either
weaker, inconsistent or limited. There was limited evidence on factors that altered associations.
Positive socio-emotional development at school starting age appears particularly important for
subsequent mental health and weight in adolescence. More collaborative research across health and
education is needed on other domains of development and on the mechanisms that link development
and later health, and on how any relationship is modified by socio-economic context.

Keywords: child development; childhood education; school; adolescent health; health inequality;
adolescent mental health; adolescent weight

1. Introduction

Inequalities in many child health outcomes are increasing in the UK and the health
of those living in its most disadvantaged areas are amongst the worst in the developed
world [1]. Some of the roots of health inequality are thought to be in early childhood
with socio-economically driven inequalities in child development persisting across the
life course, negatively impacting people’s future health, wellbeing and life chances, and
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perpetuating health inequalities into adulthood [2]. Evidence that the early years, or the
first “1000 days”, is a critical period of development [3,4] (together with health economics
research in this field [5]) has meant that the early years have become a prime area for public
policy and public health investment in many high-income countries including the UK [6].

All of the countries of the UK provide early childhood programmes, which aim to
improve outcomes for children by supporting optimal health and development through
access to services such as early education and care, between the ages of 0—4 years or
pre-school [7]. There is evidence that programmes which support child development
in readiness for school can improve cognitive and non-cognitive skills [8]. There is also
evidence that positive cognitive development on starting school is associated with aca-
demic achievement by age 13 years [9] and positive socio-emotional development by age
10 years [10]. Non-cognitive skills, such as social skills and self-regulation on starting
school, are also associated with later academic success and psychosocial outcomes in sub-
sequent years of childhood and early adolescence [11]. There is less evidence for whether
and how child development, or interventions to support child development, are related
to subsequent health in childhood. For example, there is limited evidence on the effect
of early child development programmes (such as attending pre-school, accessing health
services and parenting programmes) on adolescent health, with one systematic review
finding little to no effect of early childhood programmes on later child health, although
with some evidence for obesity reduction, greater social competence, improved mental
health and crime prevention [12]. A review of Sure Start (a UK early years programme from
1999 to 2017, for families with children under the age of four years and targeted in more
disadvantaged areas) found that access to Sure Start was associated with fewer childhood
hospitalisations for infections and injury [13]. Potential mechanisms proposed for this
association were: the provision of information to parents and changing parents behaviour,
leading to a safer and more nurturing home, and to reducing externalising behaviour in
children, leading to less fights or dangerous activities [13].

To better understand whether and how child development at school starting age is
associated with subsequent health in childhood requires a clear understanding of what
is meant by “child development”, reliable measures of child development, and also the
development and testing of conceptual frameworks or theories regarding the relationships
between child development and later adolescent health. In terms of defining what we
mean by child development, this is contested academic and policy terrain and, as such, is
difficult to define. For some, child development is understood through a narrow focus on
cognitive education, whereas for others it is about broader life skills, including confidence
and social competencies [14]. In English health and education policy, child development
has tended to be defined in the former, relatively narrow manner, with, for example, child
development at school starting age understood through a specific composite measure
of a child’s personal, social and emotional, physical, cognitive, and communication and
language development, termed “school readiness” [15]. Internationally, school readiness,
when considered more broadly, has been seen as a viable strategy to reduce inequalities in
learning and development gaps at the start of formal education [16]. However, how it is
defined and used in England has been criticised as reductionist, with school readiness used
as a performance and accountability measure, resulting in a narrowing of the curriculum,
marginalisation of children who fail to achieve required levels of development through
grouping by ability, and subjugation of teachers and schools to meet targets [17]. Moving
beyond targets to understanding child development more broadly, as an ongoing devel-
opmental process in a social context [18], is important if we are to develop interventions
to support equitable health and development. Therefore, we consider “child develop-
ment” in this review as any measure of child development which encapsulates a process
of change in what a child is capable or able of doing, or in how they are feeling. There is
no existing framework for characterising different aspects or measures of child develop-
ment. Therefore, in this review we use four over-arching domains of child development:
socio-emotional development, cognitive development, language and communication, and

14



Int. ]. Environ. Res. Public Health 2021, 18, 11613

physical development. These domains broadly encompass the areas of learning within
the early years curriculum in England [15]. We see these categories as potentially useful
despite the described shortcomings of England’s composite measure, “school readiness”.
Conceptualising child development in this way provides a platform for learning about
the relationships between specific domains of child development (using a range of child
development measures) and subsequent health.

Understanding whether and how child development and adolescent health outcomes
are related presents opportunities for interventions to improve health and reduce health
inequalities at an important time in the life-course, adolescence. There is evidence that
health in adolescence is on the causal pathway to socio-economic status (SES) in adulthood
by enabling “selection” into education [19]. Therefore, focusing on health in this period is
critical to enable children to optimise their subsequent educational outcomes for wellbeing
and employment opportunities. Informing interventions requires evidence not just on
associations between child development and adolescent health but also on the effect of
socio-economic circumstances on any associations found. In our protocol we outlined
pathways by which socio-economically driven health inequalities may manifest (family
stress, material living circumstances and parental health behaviours) and also possible
direct pathways (social and cognitive) between child development and subsequent health.
This provides a conceptual framework for the review. To inform interventions on any
of these pathways there is a need to identify factors which may explain, and the socio-
economic circumstances which may modify, the associations between child development
and adolescent health. This requires a public health lens and, as far as we are aware, no
review has analysed the evidence on relationships between different dimensions of child
development and adolescent health outcomes or assessed the factors which may shape
the relationships.

In summary, there is evidence that aspects of child development at school starting
age are associated with later academic success, but less is known about whether and how
particular dimensions of child development influence health outcomes in adolescence. This
gap in understanding limits cross-sector interventions to improve adolescent health and
reduce health inequality. This review addresses this gap by undertaking a participatory
systematic review to: (1) synthesise evidence on the relationship between child develop-
ment at school starting age (3-7 years) and subsequent health in adolescence (8-15 years)
and (2) identify factors that shape the relationship.

2. Materials and Methods
2.1. Protocol Registration

The study protocol was registered with PROSPERO (CRD42020210011) and pub-
lished [20]. The review is reported according to the Preferred Reporting Items for Reporting
Systematic Reviews and Meta-Analyses (PRISMA) 2020 Statement [21,22]; the checklist
available in additional file 1. Any deviations from protocol are stated and explained in the
relevant sections.

2.2. Review Questions

e What are the associations between measures of child development recorded at school
starting age (37 years) and subsequent health in adolescence (8-15 years)?

e What are the effect modifiers (socio-economic factors) of this relationship? (This will
identify factors which alter the strength of the observed associations.)

e  What are the mediators of this relationship? (This will identify factors or set of factors
(pathways) which explain the observed associations.)
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2.3. Definition of Terms

Child development is defined as a developmental process incorporating measures of
development that record changes within a child’s cognitive or physical development, or
language and communication, or socio-emotional development.

2.4. Study Design

The design for this study was a participatory systematic review, involving engagement
with national and local stakeholders across health and education sectors.

Stakeholder Engagement to Design the Conceptual Diagram

The lead reviewer held discussions with stakeholders to develop a conceptual model
of the relationship under study. This process is described in full in the study protocol [20].
Their views, together with a scoping review of the evidence, led to an initial conceptual
diagram (available in additional file 2). This diagram highlights the main pathways by
which socio-economically driven health inequalities manifest; family stress, material living
circumstances and parental health behaviours [23]; and also illustrates possible direct
pathways (knowledge/literacy and social/cognitive) between child development and
education and subsequent health. The diagram acted as a framework for the review,
providing initial categories for extracting and analysing evidence from published studies.

2.5. Eligibility

Studies needed to include children, some or all of whom were aged between 3 and
15 years, in high-income country settings defined as a member country of the Organisation
for Economic and Co-operation and Development (OECD). Exposures were characteristics
of child development at school starting age (3-7 years), defined as: cognitive or physical
development, or communication and language, or socio-emotional development. Pri-
mary outcomes were health and wellbeing outcomes, reported between the ages of 8 and
15 years: specifically, weight, mental health and proxy measures such as dietary habits and
behaviour and measures of wellbeing. Secondary outcomes were academic outcomes of
academic tests and proxy measures such as executive function during the outcome age
of interest. Secondary outcomes were only included if they were found in a study with
a primary outcome of interest. Executive function was included as a secondary outcome
of interest because it allows for the regulation, control and management of learning, and
thus appears an important link between child development and academic outcomes. In
addition, executive function is a good predictor of academic achievement [24]. Studies that
provided data on associations between the exposures and outcomes in the age period of
interest, and additionally those that provided evidence on mechanisms, were required.
The population and context, exposure, outcomes and study designs are described in full in
the published protocol [20] and summarised in relation to inclusion and exclusion criteria
in Table 1.

Table 1. Summary of eligibility criteria.

Inclusion Exclusion

Population and context

Studies of children from
Studies must include children, some or all of whom  non-OECD countries.

are aged between 3 and 15 years, across Studies which focus solely on a particular
socio-economic strata in high-income country subset of children
settings, defined as OECD membership. with a particular health or

development need.
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Table 1. Cont.

Inclusion Exclusion

A measure of child development at school starting
age (3-7 years), defined as: cognitive or physical or
linguistic or socio-emotional development at school
starting age, measured by any of the following:

° School readiness, as measured by scales such as
the Bracken Basic Concepts Scale Revised
(BBCS-R) [25].

. Cognitive development as measured by, for
example, non-reading intelligence tests,
vocabulary tests, mathematics tests or
parent/teacher ratings.

e  Language and literacy (as measured by
academic achievement test scores such as
pre-reading/reading, vocabulary, oral

Exposure . . Studies reporting neither data nor
comprehension, phonological awareness, mechanism between exposure and outcome
L. i . p
pre-writing /writing or verbal skills. will be excluded.
e  Emotional well-being and social competence
(as measured by behavioural assessments of
social interaction, problem behaviours, social
skills and competencies, child-parent
relationship/child-teacher relationship).
e  Physical development.
Studies that explore socio-economic factors which
affect associations between child development at
school starting age and these outcomes.
Studies that explore mechanisms or pathways
between child development at school starting age
and these outcomes.
Primary Outcome(s)
The review will incorporate evidence health and
wellbeing outcomes, reported between the ages of 8
and 15 years, specifically:
o Weight (BMI).
e Mental Health (as measured by standard
questionnaires or clinically). Studies reporting neither data nor
Outcome e  Socio-emotional behaviour. mechanism between exposure and outcome
. Proxy measures such as dietary habits and will be excluded.
behaviour and measures of wellbeing will be
included.

Secondary Outcome(s)

e  Performance at the end of primary school (age
10-11), measured by standardized tests.
e Proxy measures such as executive function.

Study design and sources

Observational studies (ecological, case-control,
cohort (prospective and

retrospective)) RCTs, Quasi-experimental, Review
level studies including

theory papers.

Cross-sectional studies, conference abstracts,
books, dissertations, or opinion pieces.

2.6. Search Strategy

We searched four electronic databases for articles published from November 1990
to November 2020: MEDLINE (OVID), PsycINFO (OVID), ASSIA (ProQuest) and ERIC
(EBSCO). We also searched the reference lists from all included articles for additional
eligible articles. Further relevant literature was identified through stakeholder discussions.
Grey literature searching was undertaken by searching relevant organisations” websites.
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The search strategy was informed by a scoping review of the literature and focused on
terms relating to child development, school readiness and adolescent health. The search
strategy is available in additional file 3.

2.7. Study Selection and Data Extraction

Retrieved citations were uploaded to EndNote and duplicates removed. Titles and
abstracts were screened by five reviewers against the inclusion and exclusion criteria.
A 10% sample of papers was independently checked by two reviewers and inter-rater
reliability was 86%. Any disagreements were resolved by discussion between the reviewers,
so that a consensus was reached. The full texts of papers were read in the second stage
of the screening process, by five reviewers, to produce a final list of papers for full text
review. The final list of papers included was exported to excel to be assessed for the
data extraction process. The lead reviewer extracted data for those articles that met the
inclusion criteria in full. Reasons for exclusion were recorded and a list of excluded papers,
together with the reason, is available in additional file 4. Data extraction was undertaken
solely by the lead reviewer using a bespoke form (additional file 5), which had been
trialled on a sample of different sources, and a sample of 10% was second checked. The
following data were extracted: author and year, study design, analysis method, country
and setting, participants, exposure measure and age, exposure measurement instrument,
outcome measure and age, outcome measurement instrument, association and effect size,
mechanism (studied and proposed), and factors which moderate the association, strengths
and weaknesses.

2.8. Quality Assessment

Our protocol stipulated the use of Liverpool Quality Assessment Tool (LQAT) [26].
However, it was found that LQAT was insufficiently detailed for this review. Therefore,
in a deviation from protocol we adapted a tool appropriate for the study designs used
in previous systematic reviews [27,28]. The methodological quality of each observational
study was assessed for risk of bias and clarity of study description to assign studies to one
of three categories of methodological quality: high, moderate or low, using the template in
additional file 6. Specifically, studies were assessed against 12 criteria within the following
categories: study population, study attrition, data collection and data analysis with each
pertaining to validity, precision or informativeness. In line with the recommendations
of Cochrane [29], studies were not scored, and instead a narrative indication of quality
(using +, — and ? against each criteria) was made based on all criteria, with criteria
pertaining to validity and precision carrying a greater weight in guiding overall quality.
Quality assessments were undertaken by the main author and a 10% sample independently
assessed by a member of the review team. In all cases the overall assessments of quality
made by the reviewers were consistent.

In addition to assessing the quality of each individual paper, the overall strength of
evidence for papers grouped by outcome and domain was assessed, e.g., mental health
outcomes and the socio-emotional domain of child development. Within these groupings
the overall findings were graded as providing either: stronger evidence (generally con-
sistent findings in higher quality studies); weaker evidence (generally consistent findings
in one higher quality study, or in multiple lower quality studies); inconsistent evidence
(inconsistent findings across multiple studies); or very limited evidence (a single study).
This method draws on techniques used by Hoogendoom [27] and Baxter [30,31].

2.9. Data Synthesis

As per the protocol, we undertook a narrative synthesis using the SwIM guidelines [32]
(additional file 7) to guide reporting. This was in anticipation of heterogeneity in the variety
of exposures, analysis methods and outcomes in the studies. Each study was assessed and

associations between exposures and outcomes recorded as either “positive”, “negative”
or “no association”. Studies were grouped by outcome and, within this, organised by
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exposure domain and tabulated to illustrate both the associations and assigned quality.
The groupings for the outcome measure were undertaken by allocating the measure into
either mental health, obesity or academic outcomes. The grouping for exposure measures
was an inductive process involving an interpretation of the way child development had
been understood and measured in each included paper, and then classifying and allocating
these into a particular domain of child development; namely, a socio-emotional domain,
cognitive domain, language and communication domain, physical domain or multiple
domains. This was a subjective process because, as indicated in the introduction, there is
no existing framework for understanding child development and characterising measures
of child development.

An overall rating on the strength of the evidence for each grouping (studies allo-
cated within each domain of child development for each outcome: weight, mental health,
academic) was derived as described in the quality assessment section. The results for fac-
tors which mediate or moderate associations between child development and subsequent
health in adolescence (review question 2) was synthesised in relation to the conceptual
diagram (additional file 2) of the relationship (produced with stakeholders at the outset
of the review). Factors were classed as either mediators (those that explain associations)
or moderators (those that alter the strength of associations) and assigned to a pathway
(grouping of factors): family stress, knowledge/literacy, social/cognitive, material living
and parent health behaviours. The overall ratings on the strength of the evidence for each
domain and outcome, and stakeholder discussions, were used to inform a final diagram of
the relationship between child development and adolescent health.

3. Results
3.1. Literature Results

Following the screening of 10,657 retrieved citations, 34 articles were included in the
review. See Figure 1 for PRISMA diagram illustrating the study selection process. Fifty-two
studies were excluded on full text review; the list of studies excluded, with the reason, is
available in additional file 4.

3.2. Study Design and Setting

Of the 34 included studies there were 32 prospective longitudinal studies [33-64], one
retrospective longitudinal study [65] and one meta-analysis [66]. Detailed descriptions of
the included studies are available in additional file 8. Of the 34 studies, 14 were set in the
United States [35,36,39,43,45,47,49-51,56-59,64], seven in Canada [38,46,52-55,63], five in
Australia [34,41,44,48,62], three in the UK [40,42,61], three in The Netherlands [33,37,65],
one in Denmark [60] and one in which the countries included in the analysis were not
explicitly stated [66].

3.3. Sample Size and Participant Characteristcs

The total number of children in included studies in the review was 69,152 (48%
female, in those where sex was reported). Participants were recruited from pre-birth
(through mother’s pregnancy) to age 12 years, with the majority recruited between the
ages of 4-6 years, at pre-school or kindergarten. Across the studies recruitment took place
between 1986 and 2009. The majority of the children were enrolled in existing longitudinal
studies, were mainly Caucasian and from a mix of socioeconomic backgrounds. Six studies
focused on socioeconomic disadvantage; three were of children from socio-economically
disadvantaged families recruited from child care centres [50] or Head Start programmes
(early years services to support low-income children and families in the US) [39,58], two
studies oversampled for greater socioeconomic risk [51,61] and one oversampled for non-
marital status [47]. A further two studies had children from majority low income [42]
and low to middle income families [49]. There were three studies in which children from
socioeconomic disadvantage were less well represented [34,38,52]. Children were assessed
either in their own homes, pre-school or school apart from in two studies where lab-based
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assessments were made [46,51] and two where routinely collected healthcare data was
used [61,65].

3.4. Studies Identified across Different Domains of Child Development (Exposures) and
Adolescent Outcomes

Studies were found that focused on all domains of child development, namely:
socio-emotional development, cognitive development, language and communication,
and physical development. Table 2 illustrates the number of studies within each do-
main and the related adolescent outcome measure(s). Table 3 provides a summary of
the main study characteristics and describes the exposures by domain of child devel-
opment, outcomes and how they were measured. The main domain of child devel-
opment studied in included papers was socio-emotional development with 24 stud-
ies [33-35,37-39,42,44-48,50,53,54,56-60,62,64—66]. Exposures included behaviours such
as internalizing and externalizing behaviours, social competence, emotion knowledge,
emotional wellbeing, emotional reactivity and peer relations. Exposures within the socio-
emotional domain were generally measured using the relevant sections of standardized
instruments such as the Child Behaviour Checklist (CBCL), the Social Behaviour Question-
naire (SBQ) or the Strengths and Difficulties Questionnaire (SDQ), with a mixture of child
report, teacher report and parent report across the studies.

Records identified through database searching Additional records identified
(n=12,541) through other sources

Medline: N= 5734 (n=9)

Psychinfo: N=5109

ASSIA: N =391

ERIC: N = 1307

Included

Records after duplicates (n = 1893) removed

(n=10,657)
Records screened Records excluded
(Title and abstract) (n=10,222)
(n=10,657)
Full-text arti-cl.est -screened Records excluded
for eligibility _— (n=249)
(n=435)
l Full-text articles excluded
(n=52)
Full-text articles assessed Reasons:
for data extraction Exposure or outcome outside
(n=286) scope, n=22
Exposure and/or outcome

outside age range, n=18
Subset of Children, n=4
Systematic review, n=3

Study design, n=2
Theory/review paper of limited

Studies included s'e\l{an:% n ;IZ ’ .
(n=34) uplicate publication, n=

Figure 1. PRISMA flowchart of study selection process.
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Four studies [40,51,52,63] had an aspect of cognition as the exposure of interest,
namely: mathematics skills, executive control, foundational cognitive ability, verbal abil-
ity /literacy and Intelligence Quotient (IQ). Executive control refers to a set of cognitive
processes necessary for cognitive control of behaviour and was measured by observing
tasks. Verbal ability was measured using literacy tests, mathematics skills by number
knowledge tests or standardized assessments relating to the relevant country’s curriculum,
and foundational cognitive ability and IQ by standardized instruments.

Two studies [36,43] had language and communication as the main exposures and a
further study [52] included language as one of multiple exposures. Exposures included
receptive and expressive vocabulary. These were measured using the relevant sections of
standardised assessments such as the Peabody Picture Vocabulary Test.

Two studies [49,55] incorporated exposures in the physical domain of child de-
velopment. Exposures included fundamental movement skills (balance, agility, hand-
eye co-ordination) and participation in structured and unstructured physical activity.
These were measured by either parent report or assessment of skills by assessors in the
child’s home.

Two studies [41,61] measured across all domains of child development and education.
One study assessed the component parts of teacher-rated school readiness in relation
to the country’s early development instrument and one focused on child development
in all domains in a health visitor check as a composite measure. In the main, studies
analysed the effect of the exposure at a certain time point on an outcome at one later time
point. However, two studies repeated measures at subsequent ages to assign children to a
trajectory for the exposure of interest [38,58] and four studies repeated measures to study
trends over time [43,48,57,64].

Table 2. Studies by child development domain and adolescent outcome.

Number of Studies Outcome Measures
by Exposure Domain Primary Secondary
Domain: Total studies Mental Weight Academic
. Health &
Socio-emotional 24 * 18 5 3
Cogpnitive 4* 3 1 1
Communication and 2 5 1 _
Language
Physical 2 1 1 -
Composite/All
. 2* 2 1 -
domains measured
34 26 9 4

* Includes one study which measured several outcomes. " From a study centrally coded to a different domain due
to multiple exposures studied.

3.5. Quality Assessment

Thirty-three of the 34 included studies were assessed using the methodological assess-
ment tool for observational studies, available in additional file 6. One study, a meta-analysis,
was assessed using AMSTAR (A MeaSurement Tool to Assess systematic Reviews). Results
of the quality assessment process for all included studies is available in additional file 9.
Ten were rated as low, 16 moderate and eight high in methodological quality. High implies
a low risk of bias, moderate implies a moderate risk of bias and low quality implies a high
risk of bias.

As outlined in quality assessment section of the methods, confidence in cumulative
evidence was assessed within each grouping of papers, grouped by outcome and domain.
This is referred to throughout the synthesis of the findings.
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3.6. Narrative Synthesis

There was a range of exposures and outcomes reported across the included literature.
Studies were organised by outcomes and grouped as follows:

o “Mental health related symptoms”—this incorporated: internalising symptoms (gen-
eral, depression, anxiety, loneliness and self-esteem), externalising (general and “delin-
quency’), socio-emotional behaviour problems, social competence, wellbeing, self-
harm and suicidal ideation.

o “Weight, diet and physical activity”—this incorporated: BMI, overweight/obese,
sports participation, unhealthy weight attitudes, and healthy dietary habits.

e  For secondary outcomes, the group included executive function and outcomes from
academic tests.

Within these above groupings, studies were subsequently organised by exposure and
by each domain of child development as follows:
e Domain: Social and emotional development. This was further subdivided to aid
analysis, as follows:

O Internalising—internally focused behaviour such as inhibition and withdrawal.

@) Externalising—externally focused behaviour such as aggression, attention
problems, hyperactivity and “delinquent” behaviour.

@) Emotional—internal factors such as social competence, emotion knowledge,

pro-social, co-operative and self-regulation skills. External factors such as
peer relations, parent-child relationships, teacher-child relationships, socio-
emotional climate of school/pre-school setting.

O Temperament—negative emotionality, emotional reactivity and persistence.

e Domain: Language and communication. This comprised the ability to listen, understand
and speak. Exposures included: receptive and expressive vocabulary. Receptive relates to
understanding of words and expressive relates to the ability to use words for expression.

e Domain: Cognitive development. This comprised mathematics skills, executive control,
foundational cognitive ability, verbal ability /literacy and Intelligence Quotient (IQ)

e Domain: Physical development. This involved fundamental movement skills (balance,
agility, hand-eye co-ordination) and participation in structured and unstructured
physical activity

e  Multiple domains.

A summary of the evidence on associations between exposures (domains of child
development) and outcomes is presented in Figure 2. Each annotation does not always
represent a study in its entirety as many studies analysed multiple exposures and outcomes.

3.7. Primary Outcomes
3.7.1. Mental Health
Summary of Associations between Child Development and Mental Health

Positive development on starting school is associated with subsequent positive mental
health. There is stronger evidence for associations between the socio-emotional domain
of child development and later mental health, weaker evidence for the cognitive do-
main, inconsistent evidence for language and communication and limited evidence for
physical development.

Summary of Associations between Socio-Emotional Development and Mental Health

Eighteen studies analysed associations between a socio-emotional exposure of child
development and later mental health [33,35,38,39,42,44-47,50,53,56,57,59,60,64-66]. All
associations highlighted that positive socio-emotional development is good for subsequent
mental health, apart from five studies where no associations were found for some expo-
sures and outcomes studied [39,42,50,60,65]. The evidence is stronger for exposures of
externalising behaviour and emotional wellbeing at school entry, weaker for exposures of
internalising behaviour and limited for exposures relating to temperament.
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Exposure of Internalising Behaviours at School Entry and Subsequent Mental Health

Eight studies analysed the relationship between early internalising behaviour and
later mental health [33,39,47,50,53,60,65,66], highlighting weaker evidence for positive
associations with internalising outcomes and limited evidence for positive associations
with externalising outcomes. Of these, six studies analysed the association between early
internalising and later internalising behaviours, with two studies of moderate quality
showing positive associations [33,47], one high quality study where no association was
found [39], and one low quality study, of 56 children, where no association was found
with depression symptoms [50]. Specifically, anxious-fearful behaviour is associated with
later emotional difficulties as reported by parents [60] in a study of moderate quality.
Behavioural inhibition is associated with anxiety but this evidence was from a lower
quality review [66]. Evidence on the relationship between early internalising and later
externalising behaviours was scant; only limited evidence was provided, with two studies
not studying that relationship specifically [47,53] and one study where no association was
found between early emotional and behaviour problems and later externalising [65].

Exposure of Externalising Behaviours at School Entry and Subsequent Mental Health

Nine studies were found on the relationship between externalising behaviours and
later mental health [33,38,39,45,47,50,53,60,65], highlighting stronger evidence for positive
associations with both internalising and externalising outcomes. Of these, seven studies
analysed the associations between early externalising and later internalising, with six stud-
ies showing positive associations and one study where no association was found. There was
evidence of positive associations between general externalising behaviour problems [33,39]
and later internalising symptoms, and specifically aggression [60] was associated with later
internalising symptoms. However, although two studies showed no association between
hyperactive behaviour [60] or inattention [65] and later general internalising symptoms,
one high quality study of 2000 children did evidence an association between these be-
haviours and later anxiety symptoms [38]. One study, of lower quality, evidenced that
disruptiveness was associated with later depression symptoms and loneliness [53].

Similar to internalising symptoms, whereby the continuity of association was found
for early and later symptoms, the same is true for externalising symptoms, whereby early
problems are associated with externalising at a later age. However, the evidence is stronger
with two studies of moderate quality evidencing associations between general externalis-
ing [47], inattention and behaviour problems [65] and later general externalising symptoms,
with a further study evidencing a relationship between poorer social competence with
peers in mid-childhood and earlier behaviour problems [45]. Specifically, disruptiveness
was associated with delinquency in one low quality study [53].

Exposures of Emotional Wellbeing at School Entry and Subsequent Mental Health

Nine studies were found on the associations between a child’s emotional wellbeing
and later mental health [35,38,39,42,44-46,57,64] with stronger evidence found for the asso-
ciation with internalising outcomes and weaker evidence for externalising outcomes. A
child’s emotional wellbeing, in terms of social competence, emotional knowledge (the abil-
ity to identify and label emotions), self-regulation and prosociality (behaviour intended to
benefit others), appears beneficial to later health in adolescence. Negative associations were
found between early social competence and internalising and externalising problems [35].
In two high quality studies, associations were found for emotional knowledge [39] and
prosocial skills [38] and later anxiety, with increasing emotional knowledge and prosocial
skills both associated with less anxiety symptoms. A child’s ability to co-operate, a particu-
lar prosocial skill, highlighted mixed results in one study [42], with increasing co-operation
associated with less externalising but no association found with internalising problems.
Self-regulation problems, in terms of ability to control behaviours, attention, thinking,
social interaction and emotions, were subsequently associated, in adolescence, with an
increase in the risk of self-harm ideation and behaviour, suicidal ideation, school truancy,
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mental health problems, smoking and alcohol use, and violent and property crime [44].
When self-regulation problems reduced, from age 4-5 to 6-7, the association between these
adolescent outcomes and earlier self-regulation problems was no longer found [44].

In relation to the child’s emotional wellbeing in the context of relationships or setting
specific (external factors), studies were found on: mother—child attachment, relationship
with parents, teachers, and peers (victimisation), and the socio-emotional climate in a
pre-school setting, and all proved important for positive mental health in adolescence.
A small study of 68 children, rated low quality, evidenced that disorganised maternal
attachment at pre-school age was associated with greater depression and anxiety symptoms
and lower self-esteem in early adolescence [46]. A positive relationship with parents, in
terms of closeness, was associated with less loneliness, particularly for father-daughter
relationships [64]. In one low quality study, a good quality relationship with teachers
and a positive socio-emotional climate in a pre-school setting were both associated with
improved social competence in mid-childhood [45]. With regard to relations with peers,
one study evidenced that early and increasing peer victimisation was associated with
depression symptoms and aggression [57].

Exposures of Temperament at School Entry and Subsequent Mental Health

Two studies were found on the association between temperament and later mental
health highlighting limited evidence of a negative association, with higher levels of certain
traits associated with worse outcomes. These studies investigated child temperament, in
terms of negative emotionality and emotional reactivity (the former refers to the propensity
to react with negative emotions and the latter relates to the intensity of emotion) [56,59] and
both were of moderate quality. One showed an association between negative emotionality,
emotional reactivity and depression symptoms [56] and one between emotional reactivity
and internalising and externalising symptoms [59].

Summary of Associations between Language and Communication, Cognitive
Development, Physical Development, and Multiple Domains and Mental Health

Eight studies analysed the associations between exposures relating to either language
and communication, cognitive development, physical development or multiple domains
of child development and later mental health. All associations highlighted that positive
development across all of the domains of child development are good for subsequent
mental health. There was weaker evidence for the effect of cognitive skills and the positive
effect of cognitive development appears to alter with age. The evidence for associations
between language and communication and later mental health outcomes was inconsistent
in relation to internalising and externalising outcomes. There was limited evidence for
both physical development and measures incorporating multiple domains.

Exposures within the Language and Communication Domain and Subsequent
Mental Health

The results for the effect of language and communication skills on later mental health
symptoms was inconsistent with two studies investigating these associations [36,43]. One
study of 129 children evidenced that language skills at pre-school age predict internalising
but not externalising behaviour problems in adolescence. Conversely, one low quality
study of 74 children did find an association between good language skills (receptive
and expressive language) and less externalising problems, namely, conduct problems but
not hyperactivity.
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Exposures within the Cognitive Domain and Subsequent Mental Health

Three studies analysed the effect of cognitive skills on later mental health symp-
toms, [40,51,63] with weaker evidence found. One study found that deficits in executive
control predicted depression and anxiety symptoms and clinical level of depression [51].
The same study showed that foundational cognitive ability did not predict these outcomes.
One high quality study showed an association between cognition, measured as IQ, and
depression symptoms with an increased IQ in early childhood associated with less depres-
sion symptoms at age 11 [40]. However, by age 13-14 the association reversed. The loss
of protective effect of cognition was also found in relation to the effect of cognitive skill
(measured as mathematics skills and verbal ability) on internalising symptoms, whereby a
protective effect seen at age 12-13 was reversed or had no associated effect at age 14-15 [63].

Exposures within Physical Development Domain and Subsequent Mental Health

There was limited evidence for the effect of physical development on later mental
health related symptoms. One lower quality study, in which time between exposure and
outcome was one year, found that structured physical activity was associated with less
depression symptoms in boys, whereas unstructured physical activity was associated with
more depression in girls [55].

Exposures Incorporating Multiple Domains and Subsequent Mental Health

Two studies provided evidence across multiple domains [41,61]. One study evidenced
that all components of school readiness (as part of a model of early years data), measured by
UK health visitors before starting school, predicted socio-emotional behaviour problems in
early adolescence [61]. An Australian study which investigated the relationships between
all domains of school readiness and wellbeing at the end of primary school found that all
domains were negatively associated with internalising symptoms, whereas only physical
and socio-emotional development were positively associated with overall wellbeing [41].

3.7.2. Weight, Diet and Physical Activity Outcomes
Summary of Associations between Child Development and Weight

Positive development on starting school is associated with subsequent healthy weight
related outcomes. There is stronger evidence for the socio-emotional domain of child de-
velopment, and limited evidence for language and communication, cognitive and physical
domains of child development.

Summary of Associations between Socio-Emotional Development and Weight

Five studies analysed the associations between a socio-emotional measure of child
development and later weight diet or physical activity outcomes [37,44,48,54,62]. All
associations highlighted that positive socio-emotional development is good for subsequent
weight-related outcomes, apart from one study where mixed associations were found
for exposures of certain temperamental traits and later weight related outcomes. The
evidence is stronger for exposures within the emotional wellbeing domain, specifically
self-regulation skills, with weaker evidence found for exposures of externalising behaviour
and no evidence found for internalising behaviour.
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Exposures of Externalising, Emotional Wellbeing and Temperament and
Subsequent Weight

In relation to externalising, specifically aggressive behaviour, one higher quality study
found a positive association with higher BMI [37] and one of moderate quality found an
association with higher rate of change in BMI but in girls only [48]. In relation to self-
regulation, one higher quality study [44] evidenced that early problems in self-regulation
(ability to control attention, behaviour and emotion at age 4-5) were associated with being
overweight or obese in adolescence but that a change in self-regulation (less problems)
at a later age (age 6-7) had no effect on the association. Another study highlighted that
increasing self-regulation skills (measured as class room engagement) were associated with
lower BMI and increased sports participation [54]. Additionally, this study evidenced that
emotional distress (a measure of self-regulation) was associated with less sports participa-
tion. In relation to temperament, one higher quality study [62] looked at the associations
between the traits of persistence sociability and negative reactivity, and later BMI and
weight attitudes and behaviours, and found that persistence decreased the risk of obesity
and overweight, sociability increased the risk of overweight but not obesity, and negative
reactivity was not associated with either. In relation to weight attitudes and behaviours,
all three traits were associated with restrained eating habits in adolescence, with lower
persistence and higher negative reactivity or sociability associated with restrained eating
and use of unhealthy weight management strategies.

Summary of Associations between Domains of: Language and Communication, Cognitive,
Physical Development, Multiple Domains and Weight

There was limited evidence on associations between the domains of language and com-
munication, cognitive skills, and physical development, and later weight-related outcomes.
One study, which looked at evidence on a range of school readiness skills and later wellbe-
ing measures, evidenced that receptive vocabulary was associated with healthier dietary
habits [52], with increasing receptive vocabulary predicting reduced sweet snack intake and
increased dairy intake. The same study [52] evidenced that increasing mathematics skills
predicted increasing involvement in physical activity, providing limited evidence for an
association between cognitive skills and later weight-related outcomes. There was limited
evidence on the association between physical development and weight-related outcomes,
with one lower quality study finding no association between fundamental movement skills
and later involvement in physical activity [49]. One study evidenced that all components
of school readiness (as part of a model of early years data), as measured by UK health
visitors before starting school, predicted overweight and obesity in early adolescence [61].

3.8. Secondary Outcomes
3.8.1. Academic Tests and Executive Function
Summary of Associations between Child Development and Academic Outcomes

Four studies analysed associations between a domain of child development and later
academic outcomes: three in relation to socio-emotional development and one in relation
to cognitive development. All associations highlighted that positive development is good
for subsequent academic outcomes. The evidence is stronger for exposures within the
socio-emotional domain, specifically self-regulation skills and less behaviour problems,
with weaker evidence found for exposures within the cognitive domain of child devel-
opment. There were no studies found looking at the association between language and
communication or physical development and academic outcomes.
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Exposures within the Socio-Emotional and Cognition Domains and Subsequent
Academic Outcomes

There were two studies found on associations between socio-emotional development
and the secondary academic outcomes, both of higher quality [34,44]. One studied the
effect of behaviour risk (a composite of poor sleep, emotions and inattention) on adolescent
executive function and found that poorer behaviour is associated with lower executive
function [34]. Another study highlighted that self-regulation problems are associated
with reduced scores on numeracy and literacy tests in adolescence [44]. An additional
study [58] investigated the effect of an intervention targeting socio-emotional functioning
and language emergent literacy skills in pre-school, through comparing the impact of
executive function trajectories on academic test results of children in the intervention group
compared to those who were not. This study showed that socio-emotional and language
programmes improved executive function and academic outcomes for children with the
lowest executive function trajectory. There was limited evidence on associations between
early cognitive skills and later academic outcomes, with one study showing a positive
association between kindergarten mathematics skills and later academic outcomes [52].

3.9. Factors Affecting Relationships

Summary of findings on factors affecting associations (mediation and moderation)

Limited evidence was found on factors affecting associations. Some evidence, however,
was found on factors affecting associations between socio-emotional development and
subsequent mental health and academic outcomes. The factors are discussed in relation to
the pathways identified in the initial conceptual model devised with stakeholders. Factors
were found in relation to family stress, knowledge/literacy and social /cognitive pathways.
No factors were found that pertained to the material living or parent health behaviour
pathways. All of the findings within this section fall into the category of limited evidence
as all of the factors described were found in single studies only.

3.9.1. Mediators

Six studies included data on mediating variables: five related to studies focusing on
mental health outcomes [35,36,46,53,56] and one relating to academic outcomes [34]. None
of the studies that focused on weight as an outcome included data on mediation. Factors
mediating associations between socio-emotional development and mental health were
self-esteem, type of internalising or externalising in mid-childhood, and relationships with
teachers and friends. Factors mediating associations between socio-emotional development
and academic outcomes were approaches to learning and attentional regulation.

3.9.2. Moderators

Seven studies included data on variables to test for moderation effects on associa-
tions between exposure and outcome: five in relation to mental health [38,40,47,59,64],
one in relation to weight [62] and one in relation to academic outcomes [58]. Factors
moderating associations between socio-emotional development and mental health were
household chaos and parenting. Household chaos had a negative effect, and aspects of
parenting had a positive effect on the associations between the socio-emotional domain
of child development and mental health outcomes. A factor found to moderate the asso-
ciation between socio-emotional development and academic outcomes was trajectory of
executive function.
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3.9.3. Factors Pertaining to the Family Stress Pathway—Moderating Associations between
Child Development and Mental Health

This pathway incorporates factors related to stress in the home, which can affect par-
enting ability, parenting style and consequently child health and development. Household
chaos and aspects of parenting were identified as moderators of the relationship between
the socio-emotional domain of child development and later mental health symptoms.
Household chaos was found to disproportionately affect children with higher emotional
reactivity resulting in greater internalising problems [59]. This effect was not found for
household income; that is, level of emotional reactivity made no difference to the impact
of income on adolescent emotional and behaviour problems. This implies that the impact
of low income on adolescent mental health is pervasive and not amenable to individual
interventions promoting self-regulation (in terms of emotional response to events) but
that interventions of this type might support how children respond to household chaos.
Three studies analysed the moderating role of aspects of parenting on the relationships
between socio-emotional measures and later mental health related symptoms [38,47,64],
with all finding positive effects of aspects of child/parent relationships on adolescent
outcomes. Two studies found a protective effect of relationships with fathers on continuity
of behaviour problems. One found a protective effect for fathers” positive engagement
on the continuity of earlier to later internalising and externalising behaviour problems,
and for those in the greatest poverty, fathers’ positive engagement was associated with a
reduction in the continuity of internalising problems from age 5 to 9 years [47]. The authors
hypothesize that this is due to development of secure attachment and the development
of emotional and behavioural regulation skills. Another looked at the moderating role
of parent—child closeness on the continuity of loneliness from age 6-11 years and found
that as parent—child closeness increased, loneliness reduced and this relationship was
particularly strong for girls and their fathers [64]. Another study looked at the moderating
role of maternal parenting practices, warmth and discipline, on the relationship between
behavioural characteristics of; inattention, hyperactivity, aggressiveness and low prosocial-
ity and trajectory of anxiety in children between the ages of 6 and 12 years [38]. It found
that a lack of maternal warmth increased the association between hyperactivity and anxiety.
It also found that high level of maternal discipline (rules and controlling child’s behaviour)
increased the probability of belonging to the high anxiety group.

3.9.4. Factors Pertaining to the Knowledge/Literacy Pathway—Moderating and Mediating
Associations between Child Development and Academic Outcomes

This pathway relates to the way knowledge and literacy can lead to behaviours that
can be positive for wellbeing [67]. Two studies analysed factors within this category, both
on the relationship between the socio-emotional domain and later academic outcomes.
One highlighted a moderating role of executive function on the relationship between
an intervention to improve socio-emotional and language emergent skills and later aca-
demic outcomes, and found that the effect of the intervention was higher in children with
low executive function in the intervention group resulting in better academic outcomes
compared to controls [58]. Another highlighted attentional regulation and approaches
to learning as mediators, partially explaining the relationship between child behaviour
(composite of sleep, emotional dysregulation and inattention/hyperactivity) and later
executive functioning.

3.9.5. Factors Pertaining to the Social/Cognitive Pathway—Mediating Associations
between Child Development and Mental Health

This pathway relates to the influence of individual experiences, the actions of others
and environmental factors that provide the social context for learning to influence health
behaviours [68]. Five studies analysed mediators pertaining to this pathway and all
in relation to mental health related symptoms: four in relation to the socio-emotional
domain [35,46,53,56] and one from the language and communication domain [36]. In
relation to the socio-emotional domain of child development and later mental health there
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is limited evidence that self-esteem, type of internalising or externalising in mid-childhood,
and relationships with teachers and friends all play a role in explaining the relationship.
One study evidenced the role of self-esteem, which partially mediated the relationship
between emotional wellbeing (measured as parental attachment) and depression but not
anxiety [46]. Two studies highlighted the role of relationships: one with peers [53] and
one with teachers [56]. In relation to peers, peer rejection and number of friends in mid-
childhood mediated the relationship between disruptiveness at age 6 and depression at age
13 years, with peer rejection also mediating the relationship between disruptiveness and
loneliness. Relationships with teachers (closeness and conflict) also appear important, with
one study analysing the effect of child-teacher relationships on the relationship between
negative emotionality at age 4, emotional reactivity at age 7 and depression symptoms at
age 11-12 years [56]. This study found that teacher-child conflict mediated the relationship
between emotional reactivity and depression symptoms, with children higher in emotional
reactivity having more depression symptoms, and this was partially explained by conflict
with teachers (teacher reported).

3.9.6. Factors Pertaining to Child Characteristics—Moderating Associations between Child
Development and Weight and Mental Health

Sex moderated the association between socio-emotional domain of child development
and weight outcomes, with worse outcomes for girls. Age moderated the association
between the cognitive domain of child development and subsequent mental health, with a
protective role of positive cognitive development on mental health in early adolescence
reversing in mid-adolescence.

Two studies analysed the effect of age on the relationship between cognition and later
depression symptoms, and found that age reversed the protective effect of cognition on
early adolescent (age 11) mental health by age 13-15 years [40,63] but that this reversed
again at age 17 for females [40]. This study also found that pubertal status mimicked the
relationship by age but that this was stronger for females. The loss of the health protective
effect of cognition may be due to exam pressures at certain time points or, for females,
biological hormonal changes. Sex was the only factor studied in relation to weight. One
study evidenced that girls with higher aggression cores throughout childhood had a higher
rate of change in their BMI [48]. Another study highlighted that girls higher in sociability
in early childhood had a greater fear of weight gain at age 14-15 years [62].

3.10. Conceptual Model/Diagram Development

A summary of findings and revised conceptual model was discussed with stakehold-
ers and a final diagram of the relationships, as informed by this systematic review, was
discussed and agreed—see Figure 3. Factors which were not found in the review but were
deemed important by stakeholders are highlighted on the diagram. These included neigh-
bourhood factors, such as community engagement and community environment, which
stakeholders felt could create conditions conducive for optimal health and development.
Political and system factors were also identified, such as short political cycles not giving
policy sufficient time to embed and effect change, and regulators focusing narrowly on
academic outcomes rather than broader social and emotional wellbeing, which dictates the
focus of a school. The stakeholder group identified these factors as potential moderators of
the relationships between child development and health.
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4. Discussion

This review asked the questions: what are the associations between child development
and adolescent health, and what factors explain or alter the associations. The review clearly
shows that positive development on starting school is good for later health outcomes, but
that the evidence is stronger for relationships between some domains of child development
than others, with gaps in the evidence base across domains. In relation to mental health
outcomes, there is stronger evidence for associations between socio-emotional development
and later mental health, weaker evidence for associations with cognitive development,
inconsistent evidence for language and communication, and limited evidence for physical
development. In relation to adolescent weight, there is stronger evidence for associations
with children’s socio-emotional development and limited evidence of relationships with
language and communication, cognitive development or physical development. In relation
to secondary (academic) outcomes, there is stronger evidence for associations with socio-
emotional development, limited evidence for an association with cognitive development
and no evidence found for an association with language and communication or physical
development. In relation to what factors explain or moderate the associations, the evidence
identified in this review is largely limited to factors shaping the relationship between socio-
emotional development and mental health and academic outcomes with factors pertaining
to the pathways of family stress, knowledge/literacy and social/ cognitive.

Our findings build upon the existing limited evidence that attendance at pre-school (a
proxy for good child development) is associated with positive mental wellbeing and healthy
weight in adolescence [12], and provides detail on which domains of child development
are associated with these positive health outcomes. Supporting the existing literature, we
found positive relationships between both cognitive and socio-emotional development
(such as self-regulation and social competence) on mental health and academic outcomes in
early adolescence [9-11], with stronger evidence found for socio-emotional development.
Additionally, we identified evidence of a negative relationship between socio-emotional
wellbeing and unhealthy weight. The review provided a test of our conceptual model and
we found that the evidence base was lacking for some of the proposed pathways between
child development and later health.

Undertaking this review highlighted a complexity in classifying the rich and broad
literature that exists on child development. In consequence, the review had to embed an
inductive process of interpretation of how included studies had understood and measured
child development. Using a classification system of four domains of child development
to aid analysis of a very broad concept enabled us to categorise a multitude of measures
of child development within this system. This complexity and the need for interpretation
is perhaps unsurprising given that the field of child development spans the disciplines of
psychology, sociology education, biology, genetics and public health. That a classification
system for understanding child development does not exist is in itself a finding of our
review. Our classification of four domains of child development adds to the literature,
providing a framework for other researchers to use and to critique.

Our findings show that conceptualising child development into domains of develop-
ment matters because different aspects of development seem to have different impacts on
later health outcomes. Understanding this can help to inform public health interventions
in childhood. For example, in our review, we found that socio-emotional development
when children start school has the most evidence for subsequent impact on adolescent
health, in terms of mental health and healthy weight, and as such could be a focus for
intervention. The findings in relation to mental health are to be expected, with much
literature highlighting the continuity of early problems with socio-emotional functioning
and later onset of mental health conditions [69]. The evidence is stronger for early external-
ising behaviours and their impact on both internalising and externalising behaviours in
adolescence, and this is supported by wider literature [70,71]. A finding of this review is
that there is more evidence that behaviours such as aggression and hyperactivity pose a risk
to future mental health than anxious/withdrawn behaviour, particularly for externalising
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outcomes. This finding should be interpreted cautiously because it may be that early
internalising behaviours, compared to externalising, are more likely to resolve by early
adolescence [72], or it may be that internalising is harder to identify, whereas externalising
behaviours are more obvious and easier for parents and teachers to report, which could
lead to less associations being observed for internalising behaviours and consequently
less associations found [39,70]. The finding that emotional wellbeing was more closely
associated with later internalising may be because emotional stability promotes regula-
tion and mood stability leading to less internalising [73], but other studies have found
that emotional wellbeing (in terms of regulation skills) is associated quite strongly with
both internalising and externalising, but particularly so for internalising after the early
years [74].

The findings in relation to stronger evidence on the associations between socio-
emotional development and weight add to a growing field of evidence exploring this rela-
tionship, with evidence of co-development and temporal associations in mid-childhood [75],
evidence of obesity having a detrimental impact on socio-emotional behaviour [76], and
evidence on associations between social competence and weight with social competence
reducing the odds of later overweight [77]. From this review, emotional wellbeing and, in
particular, self-regulation skills, appear to be important factors to study in this complex
relationship between socio-emotional development and weight. However, other develop-
mental pathways in the development of obesity, such as physical activity and cultural and
social factors, are important to consider alongside self-regulation development [44].

More evidence is needed on how adolescent health outcomes are shaped by other
domains of child development, particularly the impact of language and communication,
and cognitive and physical development at school starting age. Evidence on these domains
are important for engaging health and education sectors to work together because edu-
cation and health services share a common goal for optimal developmental potential of
children [78]. This evidence would help the development of a shared understanding and
provide a platform from which to develop the context and settings that may work best
for optimal health and development of children, regardless of their stage of development
when starting school. Including executive function as an exposure and outcome in this
review allowed for inclusion of any evidence on the bi-directional relationship between
executive function and health [79]. The analysis of secondary outcomes of academic tests
and executive function highlight the importance of socio-emotional development on these
outcomes (health improves executive function). Conversely, the protective effect of cog-
nitive skills (measured as executive control) on adolescent mental health highlights that
executive function improves health. However, age appears to be an important factor in this
latter relationship, with the protective effects of cognition on mental health being reversed
or no associations found in mid-adolescence [40,63], and this warrants further research.

Understanding the impact of domains of child development on later health has
important policy implications in relation to reducing inequalities, and in relation to a
policy extension beyond the first 1000 days. In relation to reducing inequalities, our review
highlights a strong relationship between socio-emotional development and later health.
Applying a public health lens to “child development” helps to understand exactly what it
is that pre-school provision or early years centres may need to focus on if we are to improve
adolescent health and wellbeing. Re-invigoration of early childhood programmes such
as Sure Start, with a renewed focus on socio-emotional development, may be one area of
policy improvement, particularly if we are to focus on their longer-term potential to reduce
inequalities [80].

In addition, arguably a policy shift is required, which extends beyond the first
1000 days, to understand and support optimal development throughout childhood and
into adolescence [81], to address the consequences of inequalities in child development
as children age and because adolescence is a significant period of development and an
important period in the life course [82]. If we are to maximise the opportunities conferred
by education as a platform to improve public health and reduce health inequalities [83],
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policy that incorporates a life course approach to healthy development is needed, and this
requires cross-sector collaboration.

Fostering collaboration to inform policy on reducing child and adolescent health
inequalities beyond the first 1000 days requires more research on how development and
education translates into health throughout childhood, and on the effect of socio-economic
circumstances on this relationship. Findings in relation to the factors that explain or al-
ter associations between child development and subsequent health were limited in this
review, with all findings pertaining to single studies. The most evidence was within the
social-cognitive pathway with self-esteem, relations with peers and teachers all providing
some explanation for the relationship between socio-emotional development and subse-
quent mental health outcomes, and this can inform interventions for optimal health and
development through the primary school years. Surprisingly, in relation to the original
conceptual diagram designed with stakeholders, there was no literature found on mate-
rial living circumstances, parent health behaviours, community factors, and political and
system factors. To some extent this was because the studies controlled for the effect of
income, housing, parental education and parent health behaviours. However, this presents
a problem because we need to know more about how these elements of socio-economic
circumstance affect the associations under study in this review. For example, we know
that children from more deprived backgrounds experience poorer health and development
than their more affluent peers [7]. If we are to pragmatically intervene to improve the
health and development trajectory of children in more deprived circumstances, and reduce
the attainment and health gap, we need to understand exactly how poverty, household
circumstances and home environments affect learning and the co-development of educa-
tion and health. This requires the design of public health research that respects agency
but more clearly theorizes children within their social and economic context [84], so as to
encapsulate socio-political cultural and familial environments because, in many ways, this
is what “defines” child development in practice, over and above genetic make-up.

In addition to collaborating to produce more evidence on individual, home or school-
level interventions to mitigate against poor development, interventions at system level are
required to tackle prevention earlier so that children reach a good stage of development,
and to reduce inequalities in development measures upon starting school. This requires
evidence in relation to macro-determinants such as political and system factors, e.g., ad-
dressing poverty, the role of regulators in generating a target-driven culture that focuses
attention on academic achievement, a political system not conducive to cross-departmental
perspectives or action, and a system which stifles innovation and creativity. Larger studies,
such as natural experiments or evaluations of existing policies, are needed that perhaps
compare areas with different working systems or policies to identify any particular cul-
tures or practices that are conducive to promoting positive trajectories for the health and
development of children. The participatory element of this research identified some of
these macro-determinants, identifying a gap between research and practice. This finding
highlights the need to bring research and practice closer together [85] through listening to
views and experiences of those working in service roles, at the system level and/or with
children. It is hoped that this method can help to inform future research by highlighting
what is evidenced in the literature, but also bringing to light views from lived experience,
which may not be captured in any published evidence but could steer future research.

The strengths of this review are in its systematic design aiming to incorporate all
relevant studies to answer the research question and in its engagement with a stakeholder
group to steer the review and engage research with practice. The involvement of a sample
of stakeholders raises the potential for biases to be introduced by selection of stakeholders
with particular views, opinions or experiences. The use of replicable and transparent
systematic review methods helps to minimise this risk. The research question was broad.
This limited the search strategy in incorporating all possible terms to address the breadth
of the research question and this may mean that some evidence was not found. Another
limitation is that the secondary outcomes were only included where they were found in
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papers that also encompassed the primary outcome. This likely means that the associations
found are underestimated. Including any paper with the secondary outcomes would have
led to an unmanageable number of papers and, given that the focus of the review was
health outcomes, it steered the decision on only including secondary outcomes where
relevant in understanding any temporal dynamics to the relationship under study. The
grouping of child development measures, used for data synthesis, could be seen as both a
strength and a weakness: a strength in that it allowed for the classification of a range of
child development measures into developmental domains, and a limitation in that it was a
subjective process and, as such, is open to critique.

5. Conclusions

Positive socio-emotional development at school starting age appears particularly
important for subsequent mental health and weight in adolescence. There are gaps in
the evidence about what factors affect the relationships between child development and
subsequent health, in particular, the effect of socio-economic factors. More collaborative
research across health and education is needed to develop and define appropriate mea-
sures of child development across key domains of child development, and also on the
relationships and mechanisms between domains of development, particularly cognitive,
language and communication, and physical development, and later health, in the context of
socio-economic inequality. This requires the design of public health research that respects
agency but more clearly theorizes children within their social and economic context [84],
so as to encapsulate socio-political, cultural and familial environments. Research designed
using longitudinal cohorts could be one way forward here and be considered in future
work on this topic. This theoretically informed research and knowledge is imperative to
inform interventions to address health inequalities in mid-childhood and adolescence.
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Abstract: Organizational health literacy (OHL)-interventions can reduce inequality and demands in
health care encountered by patients. However, an overview of their impact and critical factors for
organization-wide implementation is lacking. The aim of this scoping review is to summarize the
evidence on: (1) the outcomes of OHL-interventions at patient, professional and organizational levels;
and (2) the factors and strategies that affect implementation and outcomes of OHL-interventions.
We reviewed empirical studies following the five-stage framework of Arksey and O’Malley. The
databases Scopus, PubMed, PsychInfo and CINAHL were searched from 1 January 2010 to 31 De-
cember 2019, focusing on OHL-interventions using terms related to “health literacy”, “health care
organization” and “intervention characteristics”. After a full-text review, we selected 24 descriptive
stu-dies. Of these, 23 studies reported health literacy problems in relation to OHL-assessment tools.
Nine out of thirteen studies reported that the use of interventions resulted in positive changes on
OHL-domains regarding comprehensible communication, professionals’ competencies and prac-
tices, and strategic organizational changes. Organization-wide OHL-interventions resulted in some
improvement of patient outcomes but evidence was scarce. Critical factors for organization-wide im-
plementation of OHL-interventions were leadership support, top-down and bottom-up approaches,
a change champion, and staff commitment. Organization-wide interventions lead to more positive
change on OHL-domains, but evidence regarding OHL-outcomes needs strengthening.

Keywords: health literacy; organization and administration; health care settings; organizational
innovation; culture; program development

1. Introduction

Almost one in every two people in Europe encounter problems handling health issues
because of limited health literacy skills [1]. These problems are more prominent among peo-
ple of a higher age and lower educational level [1]. Health literacy is defined as ‘the degree
to which people are able to access, understand, appraise and communicate information
to engage with the demands of different health contexts” [2]. As Rudd et al. consistently
point out [3-5], a health literacy gap is emerging between the abilities of patients and the
demands placed by increasingly complex health services. This gap can contribute to a range
of negative consequences for people with limited health literacy [1,6], who find it difficult
to access and navigate health care organizations, communicate with health professionals,
understand information, and engage in decision making and self-management [3,6-10].
These consequences can have a profound impact on patients, affecting their safety, quality
of care, and health outcomes [1,6]. In order to reduce and prevent these problems, it has
been recommended to reduce the complex demands in health care organizations [5,11-13].
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Health care organizations can reduce these demands and “make it easier for people to
navigate, understand, and use information and services to take care of their health” [13,14],
which is the definition of the concept of organizational health literacy (OHL). Contextualis-
ing health literacy to health care organizations involves the design of accessible and easy to
use health services, including health promotion and ill health prevention, fostering equality
and a responsive health system, supporting people to navigate that system, and engaging
them in making informed health related decisions [15-17]. Palumbo [15] conducted a
literature review with a preventive medicine orientation, and distinguished five themes
from the identified OHL literature: (1) understanding OHL as a preventive health policy
issue and promoting the integration of health literacy into organizations po-licies and
daily activities; (2) contextualizing OHL in a patient-centred care perspective, building
on a combination of formal (top-down) and informal (bottom-up) approaches to improve
the accessibility of health services and engagement of patients; (3) raising awareness and
strengthening commitment for achieving OHL, (4) preparing a health literate workforce
using tailored training and capacity building, and (5) measuring efforts and outcomes
related to OHL by using a systematic approach. Measurement should focus on the ability
of health organizations to engage patients in a co-creation relationship, the quality of
communication, supportive services and technologies.

Reducing the organizational demands for people with limited health literacy requires
a combination of approaches targeted at the level of patients, professionals and the or-
ganization [13,18], denoted as organizational health literacy (OHL)-interventions. At the
patient level, interventions can improve oral, written, and digital communication, and
accessibility of services and physical navigation, as well as involve patients more actively
in improving health information and services. At the professional level, OHL-interventions
can improve capacity building and promotion of health literacy friendly communication
practices. OHL improvement at the organizational level involves domains such as lead-
ership and culture, organizational policies, systems processes, and structures. Over the
last decade, a number of such OHL-interventions have been developed [19,20]. These
interventions usually involve two phases: (1) assessment of health literacy problems from
the perspectives of patients, professionals and independent observers; and (2) planning
and application of interventions aimed at reducing demands in healthcare organizations.

Two reviews concluded that evidence on the planning, application, and outcomes
of OHL-interventions was limited [19,20]. Until recently, these interventions focused
mostly on the assessment of health literacy problems at the patient and professional levels,
including physical navigation, and written-, digital-, and spoken communication, but
with limited attention to an organization-wide approach [19,20]. The available studies of
applied interventions reported a number of facilitators and barriers that influenced OHL-
interventions, such as lack of health literacy awareness, staff commitment, and leadership
support [19,20]. The evidence on outcomes indicated that implementation periods were
brief and improvement of OHL-outcomes limited.

Since the publication of these reviews, new insight has been gained regarding out-
comes and implementation of OHL-interventions, and on how organizational transfor-
mation may improve patient outcomes. Current research on health literate organizations
focuses more on facilitating sustainable transformation to improve OHL outcomes at pa-
tient, professional and organizational levels [14]. This scoping review summarizes the
evidence regarding: (1) outcomes of OHL-interventions at patient, professional and organi-
zational levels; and (2) factors and strategies that influence implementation and outcomes
of these interventions.

2. Materials and Methods

To guide this scoping review we used the five-stage framework for scoping reviews
developed by Arksey and O’Malley (2005) [21]. The five stages are: (1) Identify the research
questions, (2) Identify and retrieve relevant articles, (3) Select articles, (4) Chart the data, (5)
Collate, summarize and report. We structured the methods section in line with these stages.
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2.1. Stage 1. Identify the Research Questions

Before conducting the review, within the group of authors we defined two preliminary
research objectives and discussed the concepts to guide the literature search. We aimed at
a sensitive search to catch all potentially relevant studies regarding the domains of OHL
interventions, and criteria to specify the interventions regarding the phases of assessment
and application of OHL interventions.

2.2. Stage 2. Identify and Retrieve Relevant Articles

First, to identify and retrieve relevant articles, we set up a literature search strategy
based on search terms and inclusion criteria used in two previous reviews of OHL in-
terventions [19,20]. Second, with the help of a librarian (Tvl), we refined the research
objectives and search strategy, and developed a protocol, all of which we discussed among
the co-authors (MK, JS, SAR, AFdAW). This was to ensure that methods and search strate-
gies were consistent and comprehensive. We applied the final search strategy to the
MEDLINE/PubMed databases and then adapted it for the other databases, covering all
publications up to 31 December 2019. We searched the databases PubMed, Scopus, Psych-
Info and CINAHL. In the literature search we included keywords and MESH terms related
to the concept of “health literacy”; we combined these with Boolean operator AND search
terms related to the health care setting, and Boolean operator OR search terms involv-
ing intervention characteristics. The complete search string is provided in Table S1 as
supplementary material.

To ensure inclusion of all relevant studies in the review we used reference searches of
retrieved articles to complement the electronic searches. Inclusion criteria were: (1) publi-
cation between January 2010 and December 2019; (2) inclusion of an abstract written in
English; (3) an OECD country as geographical setting; (4) a study setting involving a health
care setting in primary or secondary care; (5) a study aimed at assessment of organiza-
tional barriers and improvement of outcomes for adults with limited health lite-racy; (6) a
study design involving an intervention, evaluation of a program, a pilot-study or needs
assessment; (7) an intervention focused on assessing problems or changing two or more
domains of organizational health literacy: changes at patient level (oral, written and digital
communication and health literacy levels); changes at professional level (health literacy
capacities and communication practices); or changes at organizational level (leadership
and culture, organizational policies, systems processes, and structures).

2.3. Stage 3. Selection of Articles

After removing duplicate articles, we reviewed the title and abstract of identified arti-
cles against the following exclusion criteria: (1) health literacy was assessed or addressed
only at the individual or family level (e.g., validation of screening tools or educational
interventions for patients); (2) the only focus was to investigate determinants associated
with health literacy and health outcomes; (3) the aim was to develop and validate instru-
ments to measure organizational health literacy without investigating their implementation
in organizations.

One investigator (MK) did the initial screening. In cases of uncertainty, a second
investigator (AFdeW) reviewed the abstract or full text of an article; together consensus
was reached on inclusion or exclusion in the review. Articles identified for inclusion
underwent full text screening and two investigators screened a sub-section to ensure fit to
criteria and consistency.

2.4. Stage 4. Charting the Data

In three steps we extracted the data from the selected studies in Excel, sorted them
in tables, and analysed them based on the study purpose. First we extracted descriptive
data: author, year and country, design and evaluation method, aim, setting, sample,
and OHL-intervention components. Second, we extracted data on outcomes of OHL-
interventions at patient, professional and organizational levels. Third, we extracted data
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on whether critical factors and strategies were considered to be facilitators or barriers to
implementation processes.

2.5. Stage 5. Collate, Summarize and Report

In three steps we extracted the data from the selected studies, sorted them in tables
and analysed them based on key themes informed by the study purpose, to: (1) assess
the outcomes of OHL-interventions, and (2) to unravel the factors and strategies affecting
the implementation and outcomes of OHL-interventions. First, we tabulated the selected
studies by author, year and country, research design, setting, sample, OHL domains
addressed, and focus of the study, i.e., assessment or application of OHL-interventions.
Second, we summarized and reported the outcomes of OHL-interventions following their
assessment or application, and the level to which the outcome applied: patient, professional,
and/or organization. Third, we summarized and reported factors and strategies which
influenced the assessment and application of OHL-interventions, and analysed whether
these were facilitators or barriers at patient, professional, and/or organizational level.

3. Results

We identified 5420 records from the literature search and one record through reference
searching (we retrieved 1511 records from Pubmed; 1351 from Scopus; 1750 from Cinahl;
and 808 from Psychinfo). After removing 2223 duplicates, we screened 3197 titles and
abstracts and included 82 articles for full-text review. After reading the full text, we
selected and excluded articles based on the criteria specified above. We included twenty-
four articles in the data extraction. This results section presents: (1) description of the
studies, (2) outcomes of OHL-interventions, and (3) strategies and factors that influence
the implementation of OHL-interventions. Figure 1 presents the results of the literature
search and study selection.

3.1. Description of Studies

The 24 selected articles involved 17 original research projects (Table 1); several studies
were part of larger research projects (these were: Grabeel [22], Grabeel [23], and Tester [24];
Beauchamp [25], Goeman [26], and Jessup [27]; Mabachi [28] and Brega [29]; Vellar [30] and
Mastroianni; Weaver [31] and Wray [32]). We included some articles because, although they
reported on a single domain, they were connected with other articles reporting different
domains of the same study. We sorted the studies according to the results of the assessment
of OHL-domains, and the planning and delivery of interventions aimed at improvement of
health literacy related problems. Unlike the study conducted by Cawthon et al. [33], the
remaining 23 studies conducted an OHL-assessment. Thirteen of these studies focused
solely on assessment of health literacy related problems [3,17,22-24,34-40]. Together with
the assessment, these studies also often evaluated the feasibility of the OHL-instrument.
Eleven studies reported on both the assessment and on findings regarding the plan-
ning and delivery of interventions [22,25-33,41-43]. Fourteen studies were conducted
in the United States [22-24,28,29,31-34,36,38-40,43]; other studies were conducted in Aus-
tralia [25-27,30,41], New Zealand & Canada [37], and several European countries including
Austria [35], Italy [17], Ireland and the Netherlands [42], and Spain [3]. Study settings
involved hospitals, as well as general health care settings like community and primary care
practices, pharmacies and dental clinics.

The majority of the studies used a mixed-method approach (n = 16), or qualitative
(n = 4) or quantitative approaches (n = 4). Multiple informants and methods were used to
report on the assessment and application of OHL-interventions; these included managers,
professionals, patients and observers who had taken part in surveys, interviews, focus
group discussions, and observation and review of documents. The interventions targeted a
variety of OHL domains using different tools and approaches. Domains most frequently
addressed were the comprehensibility of written patient information materials, digital
communication, oral communication, and navigation. Fewer studies targeted OHL as a
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Identification

strategic priority, health literacy policies, and capacity building of staff [17,25,30-32,35].
A number of studies [3,17,31,36,40,42] used or adapted the toolkit “The Health Literacy
Environment of Hospitals and Health Centers. Partners for Action: Making Your Health-
care Facility Literacy-Friendly” (HLEHHC Toolkit) developed by Rudd and Anderson [44].
Other studies used, e.g., the HLUP toolkit [28,29,34] or the Agency for Healthcare Research
and Quality (AHRQ) Health Literacy Assessment Tool [39,43].

Records identified through database Additional records identified through
searching reference searching
(n=5420) (n=1)

[ Included ] [Eligibili ] [ Screening ] [

v A4

Records after removal of duplicates (n = 3197)

Titles and abstracts screened Records excluded
(n=3197) " (n=3115)
Y
Full-text articles assessed for Full-text articles excluded,
eligibility (n=82) > with reasons
(n=>58)

A

Studies included in qualitative
data synthesis
(n=24)

Figure 1. Flow of studies through the review.
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3.2. Outcomes of OHL-Interventions

In this section, we present first the outcomes of the OHL-assessments, and second
the impact after the delivery of interventions (Table 2). Findings are the result of descrip-
tive studies. Most studies (n = 23) assessed and identified OHL-related problems at the
levels of patients, professionals and organizations. Patients encountered problems rela-
ting to navigation, spoken communication, and understanding and acting upon written
and digital information [3,17,23,25,28-31,34,36—43], although they also reported positive
experiences [3,31,36,40]. Professionals reported limited understanding of health literacy,
a lack of training, and infrequent use of recommended health literacy practices, such as
use of plain language and the teach-back method [3,17,24-27,30,31,34-40,42,45]. Other
studies reported that professionals had a patient-centred attitude and applied health li-
teracy practices, but on an informal basis [17,36]. However, the assessment itself often
increased awareness of health literacy problems among professionals [3,30,31,34,42]. At
the organizational level, OHL was rarely considered a strategic priority, and strategic plans,
policies, and routine procedures were often considered insufficient to address pro-blems
related to OHL [17,25,30,31,35,38,42,43]. For example, the concept of patient-centred care
was not translated into a concrete plan, and procedures to improve coordination of care
were lacking [3,17,37,38].

The application of organization-wide OHL-interventions resulted in some improvement
of patient outcomes [25-27,30,41], and greater changes in intermediate outcomes at professional
and organizational levels [25-27,30,32,33,41,42]. Despite relatively small sample sizes, two
research projects reported some improvement in patient-related outcomes [25-27,30,41], such
as increased health literacy skills, participation in health care, and increased self-management
abilities following interventions involving peer community members. Although not evalu-
ated by patients, independent assessors reported both improved comprehensibility related to
patient information materials [30,41], and some li-mited changes in the complexity of materi-
als [29]. Improved health outcomes were not reported. Studies which reported greater change
on intermediate outcomes at professional and organizational levels [25-27,30,32,33,41,42]
used an organization-wide and long-term approach to deliver OHL-interventions. After
training, (health) professionals in these studies reported increased competency to address
health literacy and application of recommended practices [25-27,30,32,41,42]. Intermedi-
ate outcomes at the organizational level included integration of OHL into policies and sys-
tems, redesign of services, organization-wide programs to promote staff capacity building,
and promotion of health literacy strategies by professionals in written, digital, and spoken
communication [25-27,30,32,41]. Limited impact was reported regarding routine organization-
wide application of practices [25,32,42], navigation, and distal outcomes such as health indi-
cators, quality of care, patient safety, and cost-effectiveness [25,28,29,32,42,43]. A few studies
with only brief implementation periods struggled with defining priorities and action plans,
and reported limited changes among professionals and organizations [28,29,43], although they
undertook preliminary attempts to improve written communication and train staff.

3.3. Factors and Strategies Influencing the Application of OHL-Interventions

Reported facilitators of a comprehensive OHL-assessment were: patient engage-
ment, a change champion, commitment and capacity of staff, support from leadership
and researchers, and an innovation culture, see Table 3 [3,28,31,34,39,42,43]. Patient en-
gagement was found to be crucial for identifying health literacy problems from their
perspective [25,30,42]. Health professionals needed to perceive the OHL-assessment as
relevant and feasible, be committed to its implementation, and have knowledge of qual-
ity improvement [3,28,34,42,43]. Clear introduction meetings were found to increase HL
awareness and staff buy-in [34,39,42,43]. Support from researchers added credibility to
the intervention and promoted its quality of implementation [3,28,34,42,43]. Facilitators
at the orga-nizational level were: an innovation culture focused on quality improvement,
leadership support, and coordination by a change champion [28,30,32,34,43].
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Critical facilitators regarding the delivery of OHL-interventions were reported to
be: leadership support, an organization-wide approach, a change champion and project
committee, sufficient resources, professional commitment and competencies, and patient
engagement, in order to achieve improvement at professional and organizational levels,
see Table 3 [25-27,30-33,41,42]. An organization-wide approach, supported by senior ma-
nagement, was reported to stimulate the development of program logic models, strategic
prioritization, and planning of OHL improvement [25,30,32]. These organizations often
reported having simultaneously used top-down and bottom-up strategies to increase staff
commitment to and knowledge of change strategies and quality improvement [25,30,32].
Co-design strategies and PDCA cycles were applied to develop, refine, and test interven-
tions [25,30,32]. In contrast to the assessment phase, patients seemed to be less engaged
in the application of interventions [25,42]. Only in the studies of Vellar et al. (2017) and
Mastroianni et al. (2019) [30,41] were patients systematically involved in processes to im-
prove navigation and patient-information materials. In the research project of Beauchamp
et al. (2018) [25], small samples of patients were involved in the development and testing
of interventions. Studies that found OHL-interventions to have only a limited impact
reported that their implementation periods were brief, and affected by barriers such as lack
of a change champion and coordinated planning processes [29,43], as well as limited time,
resources and leadership support [22,28,29,43].

4. Discussion

The aim of this scoping review was to summarize the evidence regarding: (1) outcomes
of OHL-interventions at patient, professional and organizational levels; (2) factors and strate-
gies that influence the implementation and outcomes of OHL-interventions. We selected
24 articles, which included 17 original research projects (fully) based on qualitative and
quantitative descriptive studies. With regard to the outcomes we: (a) identified OHL-related
problems across patient-, professional- and organizational levels [3,25,32,34,36-38,42]; and
(b) found that application of organization-wide OHL-interventions resulted in some im-
provement of patient outcomes [25-27,30-32,41], and greater change in intermediate out-
comes at professional and organizational levels [25-27,30,32,33,41,42]. However, some stud-
ies reported only limited change [28,29,43], and no studies reported improvement on more
distal outcomes. We found that several critical factors and strategies facilitated organization-
wide outcomes of OHL [25-27,30-33,41,42]: leadership support, an organization-wide
approach, an innovation culture, a change champion, commitment and adequate capacity
of staff, and patient engagement.

Compared with the earlier reviews of Farmanova et al. [19] and Lloyd et al. (2018) [20], our
findings confirmed the evidence regarding identified OHL-related problems, and we observed
greater progress on the impact of organization-wide OHL interventions [25-27,30-33,41,42].
A first point regarding our evidence is that the number of OHL-pro-blems identified across
a variety of countries underlines the need to use comprehensive frameworks to improve
organizational health literacy in health care settings [14,35,46-50].The progress we observed
related particularly to recent studies, which showed how a single health literacy project led to
development of a health literate organization by employing a systematic and organization-wide
approach. These studies strengthened the evidence particularly on three points: (1) patient
outcomes showed some evidence of increased health literacy, understanding of information,
and participation in health care [25-27,30,41]; (2) outcomes among health professionals showed
evidence of improved competencies and practices to address health literacy [25,30,32,42];
(3) intermediate organizational outcomes showed evidence of embedding of OHL into policies
and structures, staff training, and interventions to improve screening, communication and
patient engagement [25-27,30-33,41,42]. This review thus indicates a growing awareness of
how to achieve sustainable improvement on various OHL-domains, and supports the findings
in recent reviews by Zanobini et al. (2020) [18] and Meggetto et al. (2020) [51].

Our review points to several critical facilitators and strategies that can promote health
literacy friendly organizations in the long term: leadership support, an organization-wide
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approach, an innovation culture, a change champion, commitment and capacity of staff,
and patient engagement [25-27,30-33,41,42]. These facilitators correspond with findings re-
ported in other studies on innovation in health care settings [52-56] and universal processes
for organizational change [19,20]. In our review, some studies reported limited outcomes
because they had a shorter duration (six months) [28,29,43], struggled with coordination,
staff turnover, and a lack of a change champion as well as leadership support and re-
sources [28,29,43]. Other studies in our review suggest that a systematic organization-wide
approach is more promising [25-27,30-33,41,42]. These implementation strategies involved
simultaneous use of top-down and bottom-up strategies to engage staff and patients; such
strategies have been widely used in the field of health promotion [32,57]. This observation
underlines the frameworks of Trezona (2017) [47] and Zanobini (2020) [18] in the sense
that various OHL-domains are interconnected and need to be targeted simultaneously
in order to initiate a cyclical and widening process of improving the quality of health
care by making organizations responsive to health literacy [51]. These findings have thus
strengthened the evidence base for implementation of OHL-interventions.

However, our review also shows the evidence for OHL-interventions still to be ge-
nerally weak, particularly regarding their effects on more distal outcomes like improved
health or cost-effectiveness [18,20]. The first, general, issue regards the total lack of studies
with an experimental design: studies conducted only baseline measurements, or had
small samples when investigating change over time, and did not compare outcomes with
control settings. Second, the instruments for measuring OHL outcomes did not include
information on reliability and validity, although some instruments [34,44] indicated ha-
ving face validity, and were used in different settings and countries [20]. Recently, several
instruments were designed to assess a wide spectrum of OHL-domains [34,44,46,47], and
one of these was reported to have satisfactory reliability and validity [49,58]. Although
these instruments did not evaluate the outcomes of interventions, they may have the
potential to be used for benchmarking and for investigating change over time [49].

The particular weakness of the evidence for OHL-interventions is that their impact
is still unclear regarding more distal outcomes like patient health outcomes, quality of
care, and cost reduction. This may be explained by several factors. First, in our review,
mea-surement of more distal outcomes among larger samples of patients was lacking.
However, we noted that, in some studies, small groups of patients were engaged in the
development and evaluation of interventions [25,30,41], which resulted in improvement
of health literacy levels, and in understanding and self-management of patients. Second,
it seems plausible that the impact of organization-wide OHL interventions results first
in intermediate outcomes among professionals and organizations, outcomes which may
be influenced by many factors [14]. Zanobini [18] for example reports that (single) inter-
ventions directly targeted at patients result in improved outcomes in patient satisfaction,
knowledge, and skills. In sum, promising outcomes may result from studies that combine
patient-targeted interventions with systematic approaches directed at professional and
organizational levels, and include measurement of distant patient outcomes, quality of
care, and cost-effectiveness.

4.1. Strengths and Limitations

Several strengths of this study can be noted. We conducted a comprehensive search
strategy and selection procedure to include relevant studies in the review. The fact that
the selected studies were conducted in various health care organizations and countries is
promising for the generalizability of the results. However, several limitations should be
mentioned. First, the approach of a scoping review did not include a quality assessment
of the selected studies; this limited the potential to connect content and quality. Second,
we focused on peer-reviewed articles which had abstracts in English; this may have led to
missing relevant studies from the grey literature or studies published in other languages.
We are, however, confident that we have selected the most relevant ones. A final limitation
is that publication bias may have influenced this review: studies reporting negative results
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could be difficult to get published. However, we identified several studies which explicitly
reported the problems encountered, and consider the influence of publication bias to
be limited.

4.2. Implications

Organization-wide implementation of OHL-interventions can improve intermedi-
ate outcomes among professionals and organizations, and has the potential to mitigate
health literacy problems among patients. We recommend: (1) assessing OHL problems
using a comprehensive and valid instrument; (2) starting with implementation of easy-to-
achieve interventions; (3) using a systematic approach to achieve greater organizational
change, simultaneously applying bottom-up and top-down approaches; (4) taking into
account the critical facilitators of implementation: a change champion vs a project com-
mittee, lea-dership support, sufficient resources, patient involvement, and competent and
committed staff.

In order to strengthen evidence on OHL-interventions, we need studies with a more
rigorous design to evaluate their effectiveness, and which use OHL-instruments that
have adequate reliability and validity and are suitable for the European context [14,18,20].
Furthermore, more distal patient-related outcomes like quality of care, safety, and cost-
effectiveness should be evaluated.

Health care organizations have primarily focused on treatment, but there is an increas-
ing recognition of their role in health promotion and prevention in order to address health
inequalities in the broader social context [14,15,25]. OHL-interventions are one approach
to improve outcomes for individuals with limited health literacy. Other effective strategies
may be school-based health literacy education, mass-media communication or empowering
individual people as well as communities, and building health literacy competencies of
(future) health professionals [59]. As such, OHL-interventions are probably most effective
in combination with these other approaches, but this evidently requires further study.

A contextual factor that must be acknowledged in relation to this scoping review
is that the period of the literature search preceded the start of the COVID-19 pandemic.
The importance of health literacy came to the fore during the COVID-19 pandemic, as
the resilience of communities and the relationship of citizens to health care providers
depend on it, particularly in crisis situations. This underlines the relevance of this scoping
review on OHL-interventions. The COVID-19 pandemic is likely to have influenced the
field of OHL-intervention research as health care organizations have, to a greater or lesser
extent, faced several periods of crisis due to exceptional service demands. The nature
of this influence is unknown. Therefore, we recommend that future studies investigate
the influence of the COVID-19 pandemic on the research related to organizational health
literacy. Organization-wide OHL-interventions have previously required longer time
periods, of several years, for changes to be implemented successfully and sustained. Since
the onset of the pandemic in March 2020, health care organizations may have responded in
one of two ways: putting the implementation of OHL-interventions on hold or embracing
OHL quickly in response to the situation. The COVID-19 pandemic has shown that health
settings can accelerate innovation, but whether this holds for OHL-interventions is to
be determined.

5. Conclusions

Delivery of organization-wide OHL-interventions resulted in some improvement
in patient-related outcomes and changes at the professional and organizational levels
and may be a promising approach to mitigate health literacy problems. Critical success
factors for organization-wide implementation are leadership support, simultaneous top-
down and bottom-up approaches, a change champion and project committee, and staff
commitment. Efforts to implement organization-wide OHL-interventions should take into
account these critical success factors. Organization-wide interventions were reported to

66



Int. ]. Environ. Res. Public Health 2021, 18, 11906

achieve more positive change on OHL-domains, but evidence regarding OHL-outcomes
needs strengthening.
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Abstract: Indicative evidence suggests that the prevalence of multiple long-term conditions (i.e.,
conditions that cannot be cured but can be managed with medication and other treatments) may be
higher in people from minoritised ethnic groups when compared to people from the White majority
population. Some studies also suggest that there are ethnic inequalities in healthcare use and care
quality among people with multiple long-term conditions (MLTCs). The aims of this review are to
(1) identify and describe the literature that reports on ethnicity and healthcare use and care quality
among people with MLTCs in the UK and (2) examine how healthcare use and/or care quality
for people with MLTCs compares across ethnic groups. We registered the protocol on PROSPERO
(CRD42020220702). We searched the following databases up to December 2020: ASSIA, Cochrane
Library, EMBASE, MEDLINE, PsycINFO, PubMed, ScienceDirect, Scopus, and Web of Science core
collection. Reference lists of key articles were also hand-searched for relevant studies. The outcomes
of interest were patterns of healthcare use and care quality among people with MLTCs for at least one
minoritised ethnic group, compared to the White majority population in the UK. Two reviewers, L.B.
and B.H., screened and extracted data from a random sample of studies (10%). B.H. independently
screened and extracted data from the remaining studies. Of the 718 studies identified, 14 were
eligible for inclusion. There was evidence indicating ethnic inequalities in disease management and
emergency admissions among people with MLTCs in the five studies that counted more than two
long-term conditions. Compared to their White counterparts, Black and Asian children and young
people had higher rates of emergency admissions. Black and South Asian people were found to have
suboptimal disease management compared to other ethnic groups. The findings suggest that for
some minoritised ethnic group people with MLTCs there may be inadequate initiatives for managing
health conditions and/or a need for enhanced strategies to reduce ethnic inequalities in healthcare.
However, the few studies identified focused on a variety of conditions across different domains
of healthcare use, and many of these studies used broad ethnic group categories. As such, further
research focusing on MLTCs and using expanded ethnic categories in data collection is needed.
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1. Introduction

Long-term conditions (also known as chronic conditions) are health conditions that are
currently uncurable and consequently are managed with medication and other therapies
(e.g., cardiovascular disease, diabetes and depression) [1,2]. In the UK, it is estimated that
between 23% and 27% of the population live with two or more long-term conditions, and
this number is expected to rise in the coming decades [2—4]. These trends present a challenge
not only for individuals but also for society and entire healthcare systems [5,6]. People
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with multiple long-term conditions (MLTCs) are more likely to have increased disability,
poorer functioning, reduced well-being, lower quality of life and higher mortality [6,7]. The
relationship between MLTCs and increased healthcare costs is well documented [8]. Further,
the challenges in providing high quality care for people with MLTCs are recognized [9].
People with MLTCs have increased exposure to healthcare services and systems, which
are often fragmented and/or tailored towards managing single health conditions, thereby
hindering the holistic management of MLTCs [7]. This uncoordinated care may lead to
extra obligations for patients and healthcare staff, threats to patient safety and an increase
in patient-level frustration [10,11].

This study focuses on people from minoritised ethnic groups with MLTCs and how
their patterns of healthcare use and care quality vary from their White counterparts. In
line with other studies, we use the term minoritised ethnic group to refer to people who do
not self-identify as belonging to the White majority ethnic group [12,13]. Commonly used
acronyms such as BAME (Black, Asian and Minority Ethnic) can be exclusionary as they
single out specific ethnic groups [14,15]. Other terms such as ‘minority” can be associated
with diminished status if we consider that, historically, the narrative of ‘minorities’ marked
troubled histories of immigration control, policing, racial violence, inferiorisation and
discrimination that were characteristic of daily life for early migrants to the UK from
Africa, the Caribbean and Asia [16]. The term ‘minoritised” places emphasis on how social
positions are social constructions rather than practices and outcomes that are natural and
inevitable [17].

There is some evidence to suggest that people from minoritised ethnic groups in the
UK are at an increased risk of developing MLTCs when compared to the White majority
population, and they are also more likely to develop MLTCs at an earlier age [18,19]. The
findings from a recent review indicate a higher prevalence of MLTCs in some minoritised
ethnic groups compared to their White counterparts [20]. These ethnic inequalities in
MLTCs are likely to reflect broader economic and social inequalities, which in turn are
driven by racism and racial discrimination [21,22]. These same mechanisms can lead to
inequities in access and use of healthcare and care quality, which can lead to negative
outcomes for people with MLTCs [23]. Studies of single conditions report that, in general,
people from minoritised ethnic groups are less likely to access specialist services and
less likely to report positive experiences of primary care when compared to their White
counterparts [24-26]. It is possible that people with MLTCs from minoritised ethnic
groups may face similar experiences when using healthcare services. Findings from a
recent ethnographic study conducted by Revealing Reality for the Taskforce on Multiple
Conditions give insight into how ethnic inequalities in healthcare use and care quality
can arise [23]. The study explored the lives of people with MLTCs experiencing health
inequity and disadvantage, living in some of the most deprived wards in the UK. This
study illustrated how wider societal processes (e.g., deprivation and suboptimal healthcare
provision) intersect with individual level processes (e.g., poor literacy skills, language
difficulties, competing priorities) to negatively impact people’s ability to access and utilise
healthcare services, adhere to treatment regimens and ultimately manage their MLTCs [23].

Whilst the aforementioned study gives insight into the experiences of people with
MLTCs, including those from minoritised ethnic groups, their focus was not on uncov-
ering ethnic inequalities. It is important to examine ethnic variations in healthcare use
and healthcare quality among people with MLTCs. Findings of such an exploration can
illuminate ethnic inequalities and inform actions to redress the health disadvantage faced
by particular populations [27], which, if ignored, can result in the widening of existent
ethnic inequalities. Given the increasing ethnic diversity of the UK population [28], a
detailed examination of the association between MLTCs, healthcare and ethnicity in the
UK is warranted.

Past reviews of healthcare use and care quality, which have included studies reporting
on differences across ethnic groups, have focused on a particular domain of healthcare
(e.g., access to healthcare [29]) or health services for a particular group of conditions (e.g.,
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somatic healthcare service related to screening, general practitioners, specialists, emergency
rooms and hospital care [30]). In one review, the authors synthesised the best evidence for
improving healthcare quality for people from minoritised ethnic groups [31]. However,
the focus of these reviews was not on people with MLTCs [29-31]. To our knowledge, no
review has synthesised evidence on ethnic inequalities in healthcare use and care quality
among people with MLTCs living in the UK. Such an undertaking can highlight areas where
inequalities are evident and inform discussions and efforts to address them. Therefore, the
aims of this review are (1) to identify and describe the literature that reports on ethnicity
and healthcare use and care quality among people with MLTCs living in the UK and (2) to
examine how healthcare use and/or care quality for people with MLTCs compares across
ethnic groups in studies counting more than two long-term conditions.

2. Methods
2.1. Search Strategy

In line with the Preferred Reporting Items for Systematic review and Meta-Analysis
Protocols (PRISMA-P) [32], we registered the protocol for this review on PROSPERO
(CRD42020220702). Between October and December 2020, we searched the following
databases for studies that compared healthcare use and/or care quality across different
ethnic groups of people with MLTCs living in the UK: ASSIA, Cochrane Library, EMBASE,
MEDLINE, PsycINFO, PubMed, ScienceDirect, Scopus and Web of Science core collection.
We also conducted a search on OpenGrey to ensure that relevant grey literature was not
excluded. We supplemented the electronic search with a manual search of the key studies
identified. We contacted relevant authors when full texts were not available.

We followed the conventions of each search engine and used search terms that denoted
the key concepts in this review: Ethnicity (e.g., “Ethnic Groups” [Mesh] OR “BME” OR
“BAME”), Multiple health conditions (e.g., “Multiple Chronic Conditions” OR Comorbid*
OR Multimorbidity), Health inequality (e.g., “Health Equity” [Mesh] OR “Healthcare
disparit*” [MeSH] OR Inequalit*), Healthcare use (e.g., “Delivery of Healthcare” [Mesh]
OR “Tertiary Healthcare” [Mesh]), Care quality (e.g., “Quality of Healthcare” [Mesh] OR
“Patient Acceptance of Healthcare” [Mesh] OR “Patient Satisfaction” [Mesh]) and the
geographical location (e.g., “United Kingdom” [MeSH Terms] OR “UK”) (See Appendix A
for a full list of search terms).

2.2. Selection Criteria

We did not restrict the start of the search to any particular period in time and in-
cluded only UK studies, published in English, reporting on healthcare use and/or care
quality among people with MLTCs, across different ethnic groups of people living in the
UK [33]. Our justification for focusing on studies in the UK was driven by the recogni-
tion that the UK has a unique healthcare system that is publicly funded, with a range of
comprehensive services that are (mostly) free at the point of use [34]. Further, it has a
diverse minoritised ethnic group population [35]. These factors would complicate com-
parisons with other countries with different healthcare, political, and economic systems
and population structures.

In the extant literature, MLTCs are defined and operationalised in different ways.
Some use the term MLTCs synonymously with the term multimorbidity (here defined as
the presence of two or more long-term health conditions [3,36]). Others also incorporate
the term comorbidity (i.e., the presence of any distinct additional co-existing ailment in an
individual with an index condition under investigation [37,38]). Given these definitions,
we included studies that counted only two conditions (e.g., diabetes and depression) as
well as those that counted two or more long-term conditions. However, to address the
second aim we excluded studies that counted only two conditions and focused on those
that also counted more than two long-term conditions as they are more likely to give insight
into those with complex medical needs and greater use of healthcare [39,40].
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Healthcare use and care quality are broad concepts that encapsulate different do-
mains. Healthcare use can be defined as the quantification or description of the use of
services by persons for the purpose of preventing and curing health problems, promot-
ing maintenance of health and well-being, or obtaining information about one’s health
status and prognosis [41]. Indicators of healthcare use include GP consultations, hospi-
tal visits including inpatient, outpatient and day visits, hospital admissions, accidents
and emergency department visits, diagnoses, prescriptions, referrals, immunisations and
screening [29,42,43]. In contrast, healthcare quality has been defined as the degree to which
healthcare services increase the chances of desired health outcomes for people and are
aligned with current professional knowledge [44]. Indicators of care quality include effec-
tiveness, patient-centeredness, efficiency, equity of care and principles such as acceptability,
trust, responsiveness, safety, waiting times, patient experience, satisfaction with accessi-
bility, humaneness of care, number of readmissions and cultural appropriateness [45,46].
We included studies regardless of the domain of healthcare use and care quality under
investigation.

We imported the studies retrieved from the electronic search to Endnote X8. We first
removed the duplicates. Following this, B.H. and L.B. screened a random sample (10%)
of the titles and abstracts. Differences were resolved through discussion. B.H. proceeded
to independently screen the remaining studies. The same process was repeated when
screening the full texts.

2.3. Data Extraction

B.H. and L.B. extracted data from a random sample (10%) of the studies identified.
Disagreements were settled by discussion. B.H. independently extracted data from the
remaining studies. We extracted relevant information from the included studies using
a structured form, which included the following items: study identifier, study design,
geographical location, data source, sample size, population characteristics (e.g., age and
gender profile, ethnic group categories), type and number of MLTCs, confounding variables
and healthcare use and care quality domains and results.

2.4. Outcomes

The outcomes of interest were patterns of healthcare use and care quality among
people with MLTCs for at least one minoritised ethnic group, compared to the White
majority population.

2.5. Data Analysis

Owing to the lack of a common definition of healthcare use and care quality, the
different domains of healthcare use and care quality assessed, the variety of conditions
explored and the different ethnic group categories assessed in the included studies, we
conducted a narrative synthesis of the findings. We present the findings of the synthesis in
themes, and supplement the reporting with tables and figures. The findings are presented
in two sections. First, we provide an overview of the studies that report healthcare use and
care quality across ethnic groups of people with MLTCs, including the participant charac-
teristics, domains of healthcare and care quality assessed, and types of health conditions
under investigation. Second, we present the evidence of ethnic inequalities in healthcare
use among people with MLTCs from the studies that went beyond counting only two
long-term conditions. We use the terminology used by authors to describe ethnic categories
in their studies.

3. Results
3.1. Overview of Included Studies

We identified 621 titles from the electronic search (See Figure 1, which is based on
PRISMA guidelines [47]). After removal of duplicates and studies identified as ineligible
from the title or abstract, 42 papers were eligible for further evaluation. A further 28 studies

74



Int. ]. Environ. Res. Public Health 2021, 18, 12599

were excluded because, despite reporting on the key concepts of interest (i.e., MLTCS,
ethnicity, healthcare use), some reported MLTCs and healthcare use separately (1 = 21),
others reported inequalities in healthcare for one health condition (1 = 5) and others did not
compare healthcare use across the different ethnic groups (1 = 2). Consequently, 14 studies
were included in the review, with five of these studies contributing to the evidence on
ethnic inequalities in healthcare use in people with MLTCs living in the UK. These were
studies in which the authors counted more than two long-term conditions and not just two
conditions. The former are more likely to illuminate patterns of ethnic inequality among
those with complex medical needs and greater use of healthcare [39,40].

J
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Figure 1. PRISMA flowchart [47].

The 14 studies included in this review were published between 2001 and 2021. There
were three national studies [48-50] and 11 local studies conducted in Birmingham [51], Le-
icester [52] and London [53—-60]. The number of participants in the included studies ranged
from 45 to nearly 61.5 million. The majority of studies used patient records. In eight of
the 14 studies, data from primary care records were analysed [48,54,56-61]. The remaining
studies used hospital records (1 = 2) [49,50] and records from specialist services such as
Diabetes Outpatient Clinics (1 = 2) [52,55]. One study used data from the Comorbidity
Dual Diagnosis Study [53], and another used data from a community-based Mental Health
and Substance Misuse services survey [51].
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3.2. Participant Characteristics
3.2.1. Ethnic Group Identification

Nine of the 14 included studies explicitly reported how ethnicity was identified (64%).
Of these, participants self-reported their ethnic identity in seven studies [53-57,60,61]. In
one study, ethnicity was assigned by keyworkers [51], and in another study, computerised
name recognition software was used to identify South Asian people [52].

3.2.2. Ethnic Group Categorisation

Of the 14 included studies, two compared ethnic variations in healthcare use among
people with MLTCs between two ethnic group categories. Of these studies, White people
were compared to Black [58] and South Asian people [52]. Three studies categorised their
participants into three ethnic group categories [54-56], and two studies compared outcomes
across four ethnic groups [53,57]. The remaining studies grouped their participants into
five or more ethnic group categories (n = 7) [48-51,59-61].

3.2.3. Missing Ethnicity Data

Information concerning missing ethnicity data was available in nine of the 14 included
studies (64%). In two of these studies, those with missing ethnicity data were labelled as
missing/unknown and included in the analyses [48,49]. In the remaining seven studies,
participants with missing ethnicity data were excluded from the analyses [51,54-57,59,60].
One study excluded participants who were of ‘Other” ethnicity due to the heterogeneity by
ethnicity within the group [60]. Only one study conducted sensitivity analyses to ascertain
if the results would differ if those with missing ethnicity data were excluded [48].

3.2.4. Gender and Age

There were 11 studies that reported the gender profile of the participants. One study
included only female participants [61], and the remaining ten studies included both male
and female participants [48,51-56,58-60]. Of the 14 included studies, six reported the mean
age and standard deviation (SD). The average age of participants in these studies ranged
from 26.8 (SD = 5.9) years to 66 (SD = 8.5) years [48,52,53,55,60,61]. Four studies included
participants aged 18 years and above [51,54,57,59]. In one study, participants were aged
25 years and above [56], and in another, they were aged 16 years and above. [58]. The focus
of one study was on children and young people aged between 10 years and 24 years [49],
while another study included participants aged 10 years and over [50].

3.3. Domains of Healthcare Use and Care Quality Assessed in Included Studies

Table 1 below lists the domains and sub-domains of healthcare use and care quality
assessed in the included studies. The most frequently assessed domain was disease
management/monitoring (1 = 6). Of these studies, the authors examined ethnic differences
in diabetes management and cardiovascular risk factors monitoring among people with
MLTCs. These were measured by assessing HbAlc levels, cholesterol levels, smoking status,
protein urea levels and Body Mass Index, [52,54,55,57,58,60]. One study assessed ethnic
differences in health screening, including mammography and cervical smears, among
people with psychosis and comorbidities [58]. There were three studies that reported
on ethnic differences in prescriptions among people with MLTCs [55,57,61]. Another
three studies reported on the use of hospital services, including admission and length of
hospital stay [49,50,53]. Few studies looked at disease progression (1 = 2), mortality /risk
of mortality (1 = 2) and quality of treatment (1 = 2). One study assessed the use of Mental
Health and Substance Misuse services among people with severe mental health problems
who use substances problematically [51].
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Table 1. Domains and sub-domains of healthcare use and care quality assessed in included studies.

Domains of Healthcare
Use/Care Quality

Number of Studies Sub-Domains of Healthcare Use and Care Quality

Disease
management/monitoring

" Monitoring glycaemic control/HbAlc levels
[52,54,55,57,60]

Monitoring of cholesterol levels [54,55,57,58]
Monitoring of blood pressure levels [54,57,58]
Monitoring of smoking habit [55,58]

Body Mass Index [58]

Monitoring of protein urea levels [55]
Cervical smears [58]

Mammography [58]

Prescriptions

Statins [57]

= Anti-depressants and anxiolytics [61]

. ACE inhibitors, 3-blockers, calcium channel blockers,
a-blockers, diuretics [55]

Use of hospital services

Emergency admission [49]
Hospital admission [53]
Alcohol-related admissions [50]
Length of stay in hospital [53]

Mortality /Risk of Mortality 2

= In-hospital mortality [48]
" Risk of death [56]

Disease progression

2 " Rate of renal decline [55,56]

Treatment quality

" Incorrect treatment [59]
" Complex treatment [55]

Tertiary service utilisation

. Use of Mental Health and Substance Misuse
services [51]

3.4. Studies Reporting on Ethnic Differences in Patterns of Healthcare Use and Care Quality
among People with Multiple Long-Term Conditions Living in the UK

Of the 14 included studies, 12 studies (86%) specified an index condition when report-
ing on ethnic differences in healthcare use and care quality among people with MLTCs
(Table 2). The most frequently cited index conditions were diabetes (1 = 6) [48,52,54-56,60]
and mental health conditions (n = 4) [51,53,58,61]. One study focused on people with
hypertension [59], and another assessed alcohol-related conditions as a comorbidity [50].

Two studies (14%) did not specify an index condition when examining ethnic inequal-
ities in patterns of healthcare use and care quality among people with MLTCs. Of these
studies, one assessed risk factor management among people with cardiovascular multi-
morbidity [57], while the other assessed emergency admissions and long-term conditions
in children and young people [49].

3.5. Evidence of Ethnic Inequalities in Healthcare Use among People with Multiple Long-Term
Conditions

In this review, five studies also counted more than two long-term conditions and are
likely to give us insight into people with complex healthcare needs and greater use of
healthcare [39,40]. Four studies focused on disease management, and one study focused
on use of hospital services, in particular, emergency admissions. It would be inappropriate
to combine their results because the studies represent different domains of healthcare use.
Consequently, we discuss these two domains separately in the following section.
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3.5.1. Ethnic Inequalities in Disease Management among People with Multiple Long-Term
Conditions

The four studies that suggest that there are ethnic inequalities across different domains
of disease management among people with MLTCs are local studies that analysed data
from primary care records using a cross-sectional study design, where the authors assessed
the outcomes at a single point in time [52,54,57,58]. The sample sizes ranged from 1090 par-
ticipants to 6690 participants, and comparisons were made between White participants
and Black [54,57,58], South Asian [52,54,57], Asian [49] and those who self-identified as
belonging to Mixed [49,57] and ‘Other” ethnic groups [57]. Three of these studies speci-
fied an index condition: diabetes [52,54] and psychosis [58]. Mehta and colleagues (2011)
assessed the relationship between glycaemic control, chronic disease comorbidity and
ethnicity in people with diabetes. They found that among patients with Type 2 diabetes
mellitus, the excess odds of having suboptimal glycaemic control (HbAlc > 7%) was
1.86 (95% CT: 1.49 to 2.32) for South Asians, with a comorbidity relative to White Europeans.
Taking into consideration cardiac disease comorbidity and non-cardiac disease comorbidity,
South Asians (compared to White Europeans) with Type 2 diabetes had an excess risk of
having suboptimal glycaemic control, with odds ratios of 1.91 (95% CI: 1.49 to 2.44) and
2.27 (95% CI: 1.50 to 3.43), respectively.

Alshamsan and colleagues (2011) set out to examine ethnic inequalities in diabetes
management among people with and without comorbid health conditions after a period
of sustained investment in quality improvement in the UK [54]. After adjusting for age,
sex, diabetes duration, BMI, socioeconomic status and practice level clustering, they found
that the presence of two or more cardiovascular comorbidities was associated with similar
blood pressure control among White people and South Asian patients when compared with
White people without comorbidity [54]. The mean difference in systolic blood pressure was
+1.5 mmHg (95% Confidence Interval (CI): —0.3-3.3) and +1.4 mmHg (95% CI: —0.8-3.6),
respectively [54]. In contrast, the presence of two or more cardiovascular comorbidities was
associated with worse blood pressure control among Black patients, with a mean difference
in systolic blood pressure of +6.2 mmHg (95% CI: 3.5-8.5) [54].

Similarly, Mathur and colleagues (2011) investigated the likelihood of reaching clinical
targets for blood pressure, total serum cholesterol and glycated haemoglobin by ethnic
group for patients with MLTCs [57]. Their results show that after adjusting for age, sex and
clustering by general practice, among those with three to five cardiovascular morbidities,
Black patients were less likely to meet their blood pressure target, with adjusted odds ratios
(AORs) of 0.63 (95% CI: 0.53 to 0.75) [57]. However, there were no differences apparent
between White and South Asian patients [57]. Among those with three to five morbidities,
both South Asian and Black patients were less likely to reach an HbAlc target of <7.5%
compared to White patients, with adjusted odds ratios of 0.69 (95% CI: 0.60 to 0.79) and
0.79 (95% CI: 0.67 to 0.93), respectively [57]. For total serum cholesterol in patients with
three to five morbidities, South Asian patients were consistently more likely to reach
the target of <4 mmol/L than patients of White ethnicity, with adjusted odds ratios of
1.65 (95% CI: 1.49 to 1.83), but Black patients were less likely to meet the cholesterol target
(AOR: 0.83 (95% CI: 0.71 to 0.97)) [57]. Patterns in statin prescribing mirrored those for
control of total cholesterol; compared to White patients, South Asian patients were more
likely to be prescribed statin, but Black patients were less likely to be prescribed statin [57].

The findings from Pinto and colleagues (2010) also point to ethnic inequalities in
disease management in people with MLTCs. They investigated ethnic differences in the
primary care management of patients with psychosis and analysed health screening and
monitoring rates according to the presence of comorbidity [58]. After adjusting for age
and area-level deprivation, no significant differences were evident between White and
Black patients in relation to cholesterol tests, blood pressure reading, BMI, smoking status
and mammogram screening rates [58]. However, they found lower cervical smear rates in
Black women with previously abnormal cervical smears, with an odds ratio of 0.22 (95% CI:
0.07-0.69) [58].
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3.5.2. Ethnic Inequalities in Emergency Admission among People with Multiple
Long-Term Conditions

The findings of one study are suggestive of ethnic inequalities in hospital admissions,
in particular, emergency admissions, in people with MLTCs [49]. The study conducted
by Wijlaars and colleagues (2018) was a national cross-sectional study that used hospital
records. The 763,199 children and young people who took part in this study were cate-
gorised into the following ethnic groups: White, Black, Asian, Mixed and Unknown [49].
The authors set out to explore whether changes in emergency admission rates during
transition from paediatric to adult hospital services differed in children and young people
(aged between 10 and 24 years) with and without underlying long-term conditions [49].
They considered emergency admission to be a clinically important indicator of poor health,
which might be affected by the quality of healthcare received from the community during
transition [49]. They excluded pregnancy-related admissions and injury-related admissions,
with the exception of intentional self-harm, which could signify an underlying mental
health condition [49]. After adjusting for age, sex, deprivation and transition, Black and
Asian ethnicity were associated with an increase in emergency admission rates for children
and young people with LTCs (Incidence Rate Ratio (IRR): 2.49, 99% CI: 2.39 to 2.60)) and
Asian ethnicity (IRR: 1.13, 99% CI: 1.08 to 1.19) [49]. This study also found that across the
whole sample, the rates of emergency admission increased at the age when young people
transition from paediatric care to adult healthcare [49].

4. Discussion
4.1. Summary of Findings

Of the studies that counted more than two long-term conditions, there were no studies
that reported on care quality and few explored ethnic inequalities in healthcare use among
people with MLTCs. The findings from these few studies indicate that there are ethnic
inequalities in emergency admission and some aspects of disease management among
people with MLTCs. Both Asian and Black children and young people with MLTCs were
more likely to have higher rates of emergency admissions when compared to their White
counterparts [49]. The findings also suggest that some minoritised ethnic groups with
MLTCs are at particular risk of suboptimal disease management. In particular, Black people
with MLTCs were found to be less likely to be prescribed statins and to reach set targets for
blood pressure, HbAlc levels and total serum cholesterol levels when compared to other
ethnic groups [54,57]. In addition, Black women with MLTCs and previously abnormal
smears had lower cervical smear rates compared to White women [58]. In contrast, South
Asian patients with MLTCs were more likely to have better control of their blood pressure
and total serum cholesterol, but less likely to meet targets for HbAlc levels when compared
to patients with MLTCs from other ethnic groups [52,54,57]. However, given the few
studies identified, the different domains of healthcare use under investigation and the
different health conditions explored, our conclusions are tentative.

4.2. Comparison with Other Reviews

To our knowledge, this is the first review of studies reporting on ethnic inequalities
in these domains of healthcare use among people with MLTCs in the UK. Therefore, it
is difficult to make comparisons with other reviews that focus on different populations
or particular dimensions of healthcare use. However, some of the findings of this review
complement those of other reviews of ethnic inequalities in healthcare use that have not
focused on MLTCs. For example, the evidence from a review conducted by Dixon-Woods
and colleagues (2005) found that utilisation of primary care was generally high among
most minoritised ethnic group populations, though there were important exceptions [29].
Just as in this review, they found that uptake of some preventative services (e.g., breast and
cervical screening) was relatively lower for minoritised ethnic group people [29]. Their
findings also suggest that there are important variations within and between minoritised
ethnic groups in their utilisation of healthcare [29]. This variation was also evident in our
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review, as South Asian patients with MLTCs had better blood pressure and cholesterol
control compared to Black patients with MLTCs [57].

4.3. Mechanisms

The association between MLTCs, socioeconomic status and healthcare use has been
reported; people with MLTCs living in poverty have been found to be less likely to use
health services than those with financial resources [62]. Given the close link between
ethnicity and socioeconomic disadvantage [29], it is important to consider socio-economic
disadvantage when interpreting ethnic inequalities in healthcare. Of the five studies
that also counted more than two long-term health conditions, two adjusted for area-level
deprivation and one adjusted for socioeconomic status (and other factors, e.g., age, sex and
cardiovascular risk) [49,54,58]. Ethnic inequalities in disease management were still evident
after adjustment of socio-economic deprivation (and other factors on the explanatory
pathway), with Black people reported to have poorer disease management [54,58], and
Black and Asian children more likely to have increased rates of emergency admission [49].
While Mathur and colleagues did not adjust for individual level deprivation, their analysis
focused on populations living in the eight most socially deprived localities in Britain [57].

That ethnic inequalities for some groups still persisted after adjustment of deprivation
(and other factors) in some of these studies suggests that the observed inequalities are
likely to be driven by other factors. Given the complex, intersecting processes that shape
the development of MLTCs and determine the use of healthcare and care quality [18,27],
the mechanisms underlying the observed ethnic inequalities are likely to be the result
of the interplay of several processes. Individual-level factors, such as poor management
among some people [54] and cultural barriers to effective self-management [52], have been
proposed as reasons underlying observed ethnic differences. However, we argue that
understanding ethnic inequalities in healthcare use requires an appreciation of the ways
in which individual-level processes (e.g., ethnicity and class) intersect with macrolevel
processes (e.g., racism and discrimination) to produce inequalities [63]. International
studies have illustrated how racism and negative discriminatory practices can result in
mistrust of healthcare professionals and create barriers to compliance with treatment,
timely diagnoses and treatment and healthcare use [64-66]. These processes can impact
efforts to manage MLTCs among minoritised ethnic group populations, thereby resulting
in ethnic inequalities. Further evidence is provided by Ben and colleagues (2017), who
conducted a systematic review and meta-analysis of quantitative studies reporting on the
associations between self-reported racism and different dimensions of healthcare service
utilisation [67]. They found that people experiencing racism were approximately two to
three times more likely to report reduced trust in healthcare systems and professionals,
lower satisfaction with health services and perceived care quality, and compromised
communication and relationships with healthcare providers [67]. As such, the influences
of racism and discrimination cannot be ignored, as they directly and indirectly create
conditions that disadvantage many from minoritised ethnic groups, which in turn can
result in ethnic inequalities in healthcare use.

4.4. Strengths and Limitations

A limitation of this review is that a single reviewer initially screened the titles and
abstracts and excluded irrelevant studies, which might have introduced a level of reviewer
bias. It is therefore possible that we may have missed relevant studies [68]. However, a
manual search of the reference list of key studies was conducted to increase the likelihood
of identifying as many relevant studies as possible. In addition, a subset of studies (10%)
were double-screened and extracted prior to the independent screening and extraction
to reduce reviewer bias. While the interest in MLTCs and associations with healthcare
utilisation, costs and healthcare systems has grown over the last decade [33], the guidelines
to optimise care for people with MLTCs are fairly recent. For example, in 2016, the National
Institute for Health and Care Excellence published guidance for healthcare professionals,
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people with MLTCs and their families/carers [69]. Thus, there has not been much time
to assess care quality among people with MLTCs, and thus studies in this area are sparse.
Those that have done so have not explored ethnic inequalities in care quality [70,71]. As
such, they were not included in this review. Relatedly, there were no qualitative studies that
met the inclusion criteria; therefore, the findings of this review are based on the evidence
from quantitative studies. It is important to remember that evidence from qualitative
studies is equally important as it gives us an in-depth understanding of the experiences
of people with MLTCs while illuminating the processes that can lead to inequalities in
healthcare use and care quality as reported above [23]. The findings from these studies can
help healthcare systems adapt to the needs of people with MLTCs, thereby improving their
health [72].

Despite these limitations, this review has several strengths. First, the review was
informed by the PRISMA guidelines to facilitate the transparent reporting of the review
process [47,73]. Second, we conducted the electronic search across a range of databases
to locate (un)published studies and hand-searched the reference lists of relevant studies
and systematic reviews to reduce the likelihood of missing key studies. Third, when
synthesising the results of studies that contributed to the evidence of ethnic inequalities in
healthcare use and care quality among people with MLTCs, we only included studies that
also counted more than two long-term conditions to give us insight into ethnic inequalities
in healthcare use among people with complex healthcare needs [40].

This review also highlighted the limitations of the studies conducted in this area. For
example, the review has illuminated the limited range of long-term conditions considered.
The majority of studies included in this review focused on index conditions, particularly
diabetes [52,54,56], mental health conditions [51,53,58,61] and cardiovascular disease [59].
As such, we have a partial understanding of ethnic inequalities in healthcare use among
people with MLTCs. In addition, many of these studies categorised their participants
into broad ethnic categories. In the five studies that contributed to the evidence of eth-
nic inequalities in healthcare use among people with MLTCs, minoritised ethnic group
people were often clustered into Black [49,54,57,58], South Asian [52,54,57], Asian [49],
Mixed [49,57] and Other [57] ethnic categories. It is important to note that in certain cir-
cumstances, combining individual ethnic groups into larger categories can facilitate the
identification of broad patterns, given that some may have shared experiences of racism,
discrimination, marginalisation and social exclusion [53]. However, these broad ethnic
categories may mask the extent of intra-ethnic inequalities. For example, as reported above,
Black people with MLTCs may be at particular risk of poor disease management [54,57,58].
However, the Black ethnic group population is diverse, and healthcare use and care qual-
ity might vary among the different subgroups. Findings from Afuwape and colleagues
(2006) exemplify this notion [53]. They examined the characteristics of a community cohort
with psychosis and comorbid substance misuse by ethnic group and found that Black
Caribbean people had the longest mean contact with mental health services compared
to Black African, Black Other and White patients [53]. This study highlights the value of
disaggregating broad ethnic group categories. This nuanced approach is more likely to lead
to the identification of those who are most vulnerable to developing MLTCs and in greatest
need of intervention, and moves away from essentialising minoritised populations.

It is likely that reported ethnic inequalities are underestimated. The studies that
contributed to evidence of ethnic inequalities in disease management and emergency
admission all analysed data from patient records from primary and secondary care. Eth-
nicity recording across the National Health Service has improved markedly over the past
decade [74]. However, there is evidence that ethnicity coding for patients who self-identify
as White British is recorded correctly, but there are higher levels of incorrect coding of
the ethnicity of patients from minoritised ethnic groups [75]. Others have also found
that in most cases, hospital records over-represent ‘Other” ethnic group categories while
under-representing ‘Mixed” ethnic groups and some specific ethnic groups [76]. Incomplete
or inaccurate recording of ethnicity data makes it difficult to reliably assess health needs,
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access and outcomes across different ethnic groups [76]. Many of the studies included in
this review excluded people in the ‘Other’ ethnic group. It is therefore possible that these
studies underestimate the true extent of ethnic inequalities in emergency admission and
disease management among people with MLTCs.

4.5. Implications

The observed inequalities in disease management across ethnic groups suggest that
universal coverage and investment in quality initiatives may not be adequate and that
enhanced strategies or targeted interventions are needed to improve equity of disease
management across populations [52,54]. It is possible that the observed ethnic inequalities
in emergency admission among children and young people with MLTCs from minoritised
ethnic groups might not only be due to a higher level of ill health but also the poor
management of health conditions in primary care. This finding also suggests that ethnic
inequalities in healthcare use and care quality start early in the life course. However, further
research is required to unpack these findings.

As mentioned previously, the minoritised ethnic group population in the UK is diverse
and consists of those born outside the UK and those born in the UK [28]. With different
migration histories, the length of residence in the UK among those born outside the UK will
vary and may impact healthcare utilisation. Interestingly, studies exploring the association
between healthcare use and the number of years spent in the UK have found mixed
evidence [77-79]. One study found no differences in healthcare use between non-UK-born
migrants and the UK-born population [79]. Another reported that international migrants
were less likely to have used secondary care than established residents and within-England
migrants [77]. These findings mirror those of Saunders and colleagues (2021), who found
that newly arrived migrants have lower healthcare utilisation levels than the UK-born
population, a pattern partially explained by younger age and lower levels of ill health [78].
However, these studies do not explicitly focus on populations with MLTCs. Given that
none of the studies included in the review considered length of residence in the UK, further
research is required to ascertain whether there is an association between length of residence,
healthcare use among people with MLTCs and observed ethnic inequalities reported in
this review.

The limitations of the studies identified in this review reflect the methodological
challenges of investigating ethnic inequalities in healthcare use and care quality among
people with MLTCs [29]. Evidently, more work is required to develop a comprehensive
understanding of the extent of ethnic inequalities in healthcare use and care quality
among people with MLTCs living in the UK. Future studies would need to consider
how best to address the challenge of varying definitions for healthcare use and care
quality. They would need to include people with a range of MLTCs and include more
ethnic group categories, including marginalised White populations (e.g., Gypsy, Roma
and Traveller communities), who have been reported to have poor health outcomes
when compared to people from other communities [80,81]. They would also need to
assess ethnic variations in other domains of healthcare and account for both individual-
level and area-level deprivation and how they intersect with other factors. Such stud-
ies would add to the sparse evidence base in this area and allow for national and
international comparisons.

In this review, studies that counted more than two long-term conditions that reported
on care quality were lacking. If we consider that the assessment of care quality among
people with MLTCs is in its infancy, this finding is not surprising. However, future
studies should also aim to explore ethnic inequalities in care quality. Studies that adopt a
longitudinal approach to analysing ethnic inequalities in healthcare use and care quality
are required. These studies would give insight into the longitudinal association of MLTCs,
healthcare use and care quality delivered with health outcomes across different ethnic
groups [7,27]. Future studies would also benefit from conceptualising and analysing
ethnic inequalities in healthcare use and care quality in people with MLTCs through an
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intersectional lens that considers the complex, multifaceted processes [63] that lead to
the development of MLTCs and influence healthcare use and care quality. Such work
could illuminate the extent to which key explanatory pathways, including racism and
discrimination, contribute to the development of ethnic inequalities. The findings of such
analyses could inform discussions on how ethnic inequalities in healthcare use and care
quality among people with MLTCs can be effectively addressed.

5. Conclusions

This review identified few studies reporting on ethnic inequalities in healthcare use
among people with MLTCs living in the UK. It illustrates a sparse evidence base, char-
acterised by studies focusing on different health conditions and different domains of
healthcare, which precludes us from drawing any firm conclusions. Indeed, the few studies
identified are suggestive of ethnic inequalities in emergency admissions and particular
domains of disease management among people with MLTCs. However, the methodolog-
ical limitations of the studies identified in this review hamper our understanding of the
full extent of ethnic inequalities in healthcare use and care quality among people with
MLTCs. Based on these limitations, we call for action and have provided directions for
future studies that we hope will provide evidence that can inform targeted prevention and
management strategies to reduce inequalities in healthcare use and care quality among
people with MLTCs.

Author Contributions: L.B. and M.S. formulated the overarching research goals and aims of the
systematic review. L.B., M.S. and B.H. planned the methodological approach and developed
the protocol. B.H. formulated the search terms in discussion with L.B. and M.S. B.H. conducted
the search, imported the results and removed the duplicate studies. B.H. and L.B. screened and
extracted data from a random sample of studies (10%). B.H. screened and extracted data from
the remaining studies. B.H. conducted the narrative synthesis with substantial methodological
and intellectual input from L.B. and M.S. B.H. prepared the manuscript and wrote the initial
draft. L.B. and M.S. critically reviewed and commented on the initial and subsequent drafts.
When reviewing the manuscripts, both L.B. and M.S. verified the data from the studies that
contributed to the evidence of ethnic inequalities in healthcare use and care quality among people
with multiple long-term conditions. All authors had full access to the included studies. B.H.
submitted the manuscript for publication. All authors have read and agreed to the published
version of the manuscript.

Funding: This work is funded by The Health Foundation [AIMS 1874695].

Institutional Review Board Statement: Not applicable, this study did not involve humans.
Informed Consent Statement: Not applicable, this study did not involve humans.

Data Availability Statement: This study did not report any supporting data.

Conflicts of Interest: M.S. is employed by The Health Foundation. The authors declare no conflict
of interest.

86



Int. ]. Environ. Res. Public Health 2021, 18, 12599

Appendix A

Table Al. Search terms used when searching Applied Social Sciences Index and Abstracts.

MLTCs + Ethnicity +
10 inequality + quality care +
country

((MAINSUBJECT.EXACT.EXPLODE (“Mixed ethnicity”) OR MAINSUBJECT.EXACT.
EXPLODE (“Ethnicity”) OR ab, ti,if (“Ethnic Group?” OR “african continental ancestry group” OR
Arab OR Africa? OR Afro? OR Asian OR “Asian Continental Ancestry Group” OR “Asylum
seeker” OR Bangladesh? OR Black OR “BME” OR “BAME” OR Caribbean OR China OR Chinese
OR Cultur? OR Divers? OR Ethnic? OR Gypsy OR India? OR Irish OR Migrant OR Minorit? OR
Mixed OR “Mixed ethnic?” OR “Multiple ethnic?” OR Multi rac? OR ‘Other White” OR Pakistan?
OR Roma OR “White Other” OR Refugee? OR race OR racial? OR “South Asian” OR “European
Continental Ancestry Group”)) AND (MAINSUBJECT.EXACT (“England and Wales”) OR
MAINSUBJECT.EXACT (“Channel Islands”) OR MAINSUBJECT.EXACT (“UK”) OR
MAINSUBJECT.EXACT (“Scotland”) OR MAINSUBJECT.EXACT (“England”) OR
MAINSUBJECT.EXACT (“Northern Ireland”) OR MAINSUBJECT.EXACT (“Wales”) OR ti, ab, if
(“United Kingdom” OR “UK” OR England OR Wales OR Scotland OR “Northern Ireland” OR
Britain OR “Great Britain”)) AND (ti, ab, if (“Multiple Chronic Conditions” OR Co morbid? OR
Multi morbidity OR Multi patholog? OR “multiple condition?” OR “Multiple health condition?”
OR “Multiple health problems” OR “Multiple medical conditions” OR “Multiple medical
problems” OR “Pluri$patholog?” OR Polymorbid? OR “multiple illness?”” OR “Multiple Chronic
Health Conditions” OR “Multiple Chronic Medical Conditions” OR “multiple chronic illness?”)
OR MAINSUBJECT.EXACT.EXPLODE (“Comorbidity”))) NOT (MAINSUBJECT.EXACT.
EXPLODE (“USA”) OR MAINSUBJECT.EXACT.EXPLODE (“North America”) OR
MAINSUBJECT.EXACT.EXPLODE (“Canada”) OR MAINSUBJECT.EXACT.EXPLODE
(“Australia”) OR MAINSUBJECT.EXACT.EXPLODE (“New Zealand”) OR
MAINSUBJECT.EXACT.

EXPLODE (“South America”) OR MAINSUBJECT.EXACT.EXPLODE (“Central America”) OR ti,
ab, if (“Americas” OR “USA” OR America OR “North America” OR Canada OR Australia OR
“New Zealand”))) AND (ti, ab, if (“Health Equity” OR “Healthcare disparit?” OR Inequalit? OR
disparit? OR “Healthcare Disparit?” OR “Health care Disparit?” OR “Health-care Disparit?” OR
“Health Care Inequalit?” “Healthcare Inequalit?” OR “Health-care Inequalit?” OR “inequalit? in
healthcare” OR “inequalit? in health care” OR “inequality in health-care” OR “disparit? in
healthcare” OR “disparit? in health care” OR “disparit? in health-care” OR “inequit?” OR “health
inequit?”) OR MAINSUBJECT.EXACT (“Health inequalities”)) AND (ti, ab, if (“Quality of Health
Care” OR “Patient Acceptance of Health Care” OR “Patient Satisfaction” OR “Health Care
Quality, Access, and Evaluation” OR “Care Quality” OR “Quality of care” OR “Quality of health
care” OR “quality of health-care” OR “Quality of healthcare” “healthcare quality” OR
“health-care quality” OR “health care quality” OR “quality health service” OR “health service
quality” OR satisfaction OR dissatisfaction OR satisfied OR dissatisfied OR “effectiveness” OR
safety OR responsiveness OR acceptab? OR appropriate? OR timeliness) OR
MAINSUBJECT.EXACT.

EXPLODE (“Quality of care”))
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Table A1. Cont.

MLTCs + Ethnicity +
9 Healthcare use +
inequality + country

((MAINSUBJECT.EXACT.EXPLODE (“Mixed ethnicity”) OR MAINSUBJECT.EXACT.
EXPLODE (“Ethnicity”) OR ab, ti,if (“Ethnic Group?” OR “african continental ancestry group” OR
Arab OR Africa? OR Afro? OR Asian OR “Asian Continental Ancestry Group” OR “Asylum
seeker” OR Bangladesh? OR Black OR “BME” OR “BAME” OR Caribbean OR China OR Chinese
OR Cultur? OR Divers? OR Ethnic? OR Gypsy OR India? OR Irish OR Migrant OR Minorit? OR
Mixed OR “Mixed ethnic?” OR “Multiple ethnic?” OR Multi rac? OR ‘Other White’ OR Pakistan?
OR Roma OR “White Other” OR Refugee? OR race OR racial? OR “South Asian” OR “European
Continental Ancestry Group”)) AND (MAINSUBJECT.EXACT (“England and Wales”) OR
MAINSUBJECT.EXACT (“Channel Islands”) OR MAINSUBJECT.EXACT (“UK”) OR
MAINSUBJECT.EXACT (“Scotland”) OR MAINSUBJECT.EXACT (“England”) OR
MAINSUBJECT.EXACT (“Northern Ireland”) OR MAINSUBJECT.EXACT (“Wales”) OR ti, ab, if
(“United Kingdom” OR “UK” OR England OR Wales OR Scotland OR “Northern Ireland” OR
Britain OR “Great Britain”)) AND (ti, ab, if (“Multiple Chronic Conditions” OR Co morbid? OR
Multi morbidity OR Multi patholog? OR “multiple condition?” OR “Multiple health condition?”
OR “Multiple health problems” OR “Multiple medical conditions” OR “Multiple medical
problems” OR “Pluri$patholog?” OR Polymorbid? OR “multiple illness?” OR “Multiple Chronic
Health Conditions” OR “Multiple Chronic Medical Conditions” OR “multiple chronic illness?”)
OR MAINSUBJECT.EXACT.EXPLODE (“Comorbidity”))) NOT (MAINSUBJECT.EXACT.
EXPLODE (“USA”) OR MAINSUBJECT.EXACT.EXPLODE (“North America”) OR
MAINSUBJECT.EXACT.EXPLODE (“Canada”) OR MAINSUBJECT.EXACT.EXPLODE
(“Australia”) OR MAINSUBJECT.EXACT.EXPLODE (“New Zealand”) OR
MAINSUBJECT.EXACT.

EXPLODE (“South America”) OR MAINSUBJECT.EXACT.EXPLODE (“Central America”) OR ti,
ab, if (“Americas” OR “USA” OR America OR “North America” OR Canada OR Australia OR
“New Zealand”))) AND (ti, ab, if (“Health Equity” OR “Healthcare disparit?” OR Inequalit? OR
disparit? OR “Healthcare Disparit?” OR “Health care Disparit?” OR “Health-care Disparit?” OR
“Health Care Inequalit?” “Healthcare Inequalit?” OR “Health-care Inequalit?” OR “inequalit? in
healthcare” OR “inequalit? in health care” OR “inequality in health-care” OR “disparit? in
healthcare” OR “disparit? in health care” OR “disparit? in health-care” OR “inequit?” OR “health
inequit?”) OR MAINSUBJECT.EXACT (“Health inequalities”)) AND (ti, ab, if (“Delivery of
Health Care” OR “Tertiary Healthcare” OR “Primary Health Care” OR “Health Care Quality,
Access, and Evaluation” [Mesh] OR “Community Health Services” OR Healthcare OR health-care
OR “health care” OR “health service” OR “health centre” OR “Health centre” OR “medical care”
OR “National Health Service” OR “NHS” OR A E OR “Accident and emergency” OR “Acute
healthcare” OR “Acute health care” OR “Acute health-care” OR “Acute hospital care” OR
“urgent care” OR “emergency care” OR “primary care” OR “general practitioner” OR “GP” OR
“General pract? visit” OR “GP visit?” OR “GP consult?” OR “General pract? consult?” OR
“medical consult?” “GP services” OR “General practitioner services” OR “physician visit” OR
“Family Physician” OR Dental OR Dentist OR dentistry OR “Eye care” OR Optician OR “Oral
health” OR Pharmacy OR pharmacies OR “pharmacy service” OR “Secondary care” OR Hospital
OR “Hospital visit” OR “hospital admission” OR “Day patient” OR in-patient OR “inpatient” OR
outpatient OR out-patient OR referral OR therap? OR “Preventative healthcare” OR
“preventative health care” OR “preventative health-care” OR “preventative service” OR
“preventative medicine” OR “health outreach” OR screen? OR vaccinat? OR “Palliative care” OR
“Case manag?” OR “Community care” OR “Community nurse” OR “Community services?” OR
“Tertiary care” OR “tertiary health care” OR “tertiary healthcare” OR “tertiary health-care” OR
specialist OR “specialist health service” OR “Mental health service” OR “sexual health service”)
OR

MAINSUBJECT.EXACT.EXPLODE (“Health care”))

8 quality care

ti, ab, if (“Quality of Health Care” OR “Patient Acceptance of Health Care” OR “Patient
Satisfaction” OR “Health Care Quality, Access, and Evaluation” OR “Care Quality” OR “Quality
of care” OR “Quality of health care” OR “quality of health-care” OR “Quality of healthcare”
“healthcare quality” OR “health-care quality” OR “health care quality” OR “quality health
service” OR “health service quality” OR satisfaction OR dissatisfaction OR satisfied Or
dissatisfied OR “effectiveness” OR safety OR responsiveness OR acceptab? OR appropriate? OR
timeliness) OR MAINSUBJECT.EXACT.EXPLODE (“Quality of care”)
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Table A1. Cont.

7 healthcare utilisation

ti, ab, if (“Delivery of Health Care” OR “Tertiary Healthcare” OR “Primary Health Care” OR
“Health Care Quality, Access, and Evaluation” [Mesh] OR “Community Health Services” OR
Healthcare OR health-care OR “health care” OR “health service” OR “health centre” OR “Health
centre” OR “medical care” OR “National Health Service” OR “NHS” OR A&E OR “Accident and
emergency” OR “Acute healthcare” OR “Acute health care” OR “Acute health-care” OR “Acute
hospital care” OR “urgent care” OR “emergency care” OR “primary care” OR “general
practitioner” OR “GP” OR “General pract? visit” OR “GP visit?” OR “GP consult?” OR “General
pract? consult?” OR “medical consult?” “GP services” OR “General practitioner services” OR
“physician visit” OR “Family Physician” OR Dental OR Dentist OR dentistry OR “Eye care” OR
Optician OR “Oral health” OR Pharmacy OR pharmacies OR “pharmacy service” OR “Secondary
care” OR Hospital OR “Hospital visit” OR “hospital admission” OR “Day patient” OR in-patient
OR “inpatient” OR outpatient OR out-patient OR referral OR therap? OR “Preventative
healthcare” OR “preventative health care” OR “preventative health-care” OR “preventative
service” OR “preventative medicine” OR “health outreach” OR screen? OR vaccinat? OR
“Palliative care” OR “Case manag?” OR “Community care” OR “Community nurse” OR
“Community services?” OR “Tertiary care” OR “tertiary health care” OR “tertiary healthcare” OR
“tertiary health-care” OR specialist OR “specialist health service” OR “Mental health service” OR
“sexual health service”) OR MAINSUBJECT.EXACT.EXPLODE (“Health care”)

6

Health inequality

ti, ab, if (“Health Equity” OR “Healthcare disparit?”OR Inequalit? OR disparit? OR “Healthcare
Disparit?” OR “Health care Disparit?” OR “Health-care Disparit?” OR “Health Care Inequalit?”
“Healthcare Inequalit?” OR “Health-care Inequalit?” OR “inequalit? in healthcare” OR
“inequalit? in health care” OR “inequality in health-care” OR “disparit? in healthcare” OR
“disparit? in health care” OR “disparit? in health-care” OR “inequit?” OR “health inequit?”) OR
MAINSUBJECT.EXACT (“Health inequalities”)

MLTCs + Ethnicity
+ Country

(#1 AND #2 AND #3) NOT #4 (MAINSUBJECT.EXACT.EXPLODE (“Mixed ethnicity”) OR
MAINSUBJECT.EXACT.EXPLODE (“Ethnicity”) OR ab,ti,if (“Ethnic Group?” OR “african
continental ancestry group” OR Arab OR Africa? OR Afro? OR Asian OR “Asian Continental
Ancestry Group” OR “Asylum seeker” OR Bangladesh? OR Black OR “BME” OR “BAME” OR
Caribbean OR China OR Chinese OR Cultur? OR Divers? OR Ethnic? OR Gypsy OR India? OR
Irish OR Migrant OR Minorit? OR Mixed OR “Mixed ethnic?” OR “Multiple ethnic?” OR
Multi$rac? OR ‘Other White” OR Pakistan? OR Roma OR “White Other” OR Refugee? OR race
OR racial? OR “South Asian” OR “European Continental Ancestry Group”)) AND
(MAINSUBJECT.

EXACT (“England and Wales”) OR MAINSUBJECT.EXACT (“Channel Islands”) OR
MAINSUBJECT.EXACT (“UK”) OR MAINSUBJECT.EXACT (“Scotland”) OR MAINSUBJECT.
EXACT (“England”) OR MAINSUBJECT.EXACT (“Northern Ireland”) OR MAINSUBJECT.
EXACT (“Wales”) OR ti, ab, if (“United Kingdom” OR “UK” OR England OR Wales OR Scotland
OR “Northern Ireland” OR Britain OR “Great Britain”)) AND (ti, ab, if (“Multiple Chronic
Conditions” OR Co$morbid? OR Multi$morbidity OR Multi$patholog? OR “multiple condition?”
OR “Multiple health condition?” OR “Multiple health problems” OR “Multiple medical
conditions” OR “Multiple medical problems” OR “Pluri$patholog?” OR Polymorbid? OR
“multiple illness?” OR “Multiple Chronic Health Conditions” or “Multiple Chronic Medical
Conditions” OR “multiple chronic illness?”) OR MAINSUBJECT.EXACT.EXPLODE
(“Comorbidity”))) NOT

(MAINSUBJECT.EXACT.EXPLODE (“USA”) OR MAINSUBJECT.EXACT.EXPLODE (“North
America”) OR MAINSUBJECT.EXACT.EXPLODE (“Canada”) OR MAINSUBJECT.EXACT.
EXPLODE (“Australia”) OR MAINSUBJECT.EXACT.EXPLODE (“New Zealand”) OR
MAINSUBJECT.EXACT.EXPLODE (“South America”) OR MAINSUBJECT.EXACT.

EXPLODE (“Central America”) OR ti, ab, if (“Americas” OR “USA” OR America OR “North
America” OR Canada OR Australia OR “New Zealand”))

4

excluded countries

MAINSUBJECT.EXACT.EXPLODE (“USA”) OR MAINSUBJECT.EXACT.EXPLODE (“North
America”) OR MAINSUBJECT.EXACT.EXPLODE (“Canada”) OR MAINSUBJECT.EXACT.
EXPLODE (“Australia”) OR MAINSUBJECT.EXACT.EXPLODE (“New Zealand”) OR
MAINSUBJECT.EXACT.EXPLODE (“South America”) OR MAINSUBJECT.EXACT.
EXPLODE (“Central America”) OR ti, ab, if (“Americas” OR “USA” OR America OR “North
America” OR Canada OR Australia OR “New Zealand”)
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Table A1. Cont.

(MAINSUBJECT.EXACT (“England and Wales”) OR MAINSUBJECT.EXACT (“Channel Islands”)
OR MAINSUBJECT.EXACT (“UK”) OR MAINSUBJECT.EXACT (“Scotland”) OR

3 Country MAINSUBJECT.EXACT (“England”) OR MAINSUBJECT.EXACT (“Northern Ireland”) OR

MAINSUBJECT.EXACT (“Wales”)) OR ti, ab, if (“United Kingdom” OR “UK” OR England OR
Wales OR Scotland OR “Northern Ireland” OR Britain OR “Great Britain”)

2 Ethnicity

(MAINSUBJECT.EXACT.EXPLODE (“Mixed ethnicity”) OR MAINSUBJECT.EXACT.
EXPLODE (“Ethnicity”)) OR ab,ti,if (“Ethnic Group?” OR “african continental ancestry group”
OR Arab OR Africa? OR Afro? OR Asian OR “Asian Continental Ancestry Group” OR “Asylum
seeker” OR Bangladesh? OR Black OR “BME” OR “BAME” OR Caribbean OR China OR Chinese
OR Cultur? OR Divers? OR Ethnic? OR Gypsy OR India? OR Irish OR Migrant OR Minorit? OR
Mixed OR “Mixed ethnic?” OR “Multiple ethnic?” OR Multi$rac? OR ‘Other White” OR Pakistan?
OR Roma OR “White Other” OR Refugee? OR race OR racial? OR “South Asian” OR “European
Continental Ancestry Group”)

ti, ab, if (“Multiple Chronic Conditions” OR Co$morbid? OR Multi$morbidity OR
Multi$patholog? OR “multiple condition?” OR “Multiple health condition?” OR “Multiple health
Multiple long-term problems” OR “Multiple medical conditions” OR “Multiple medical problems” OR
conditions (MLTCs) “Pluri$patholog?” OR Polymorbid? OR “multiple illness?” OR “Multiple Chronic Health
Conditions” or “Multiple Chronic Medical Conditions” OR “multiple chronic illness?”) OR
MAINSUBJECT.EXACT.EXPLODE (“Comorbidity”)
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Abstract: Common mental health disorders (CMDs) represent a major public health concern and are
particularly prevalent in people experiencing disadvantage or marginalisation. Primary care is the
first point of contact for people with CMDs. Pharmaceutical interventions, such as antidepressants,
are commonly used in the treatment of CMDs; however, there is concern that these treatments
are over-prescribed and ineffective for treating mental distress related to social conditions. Non-
pharmaceutical primary care interventions, such as psychological therapies and “social prescribing”,
provide alternatives for CMDs. Little is known, however, about which such interventions reduce
social inequalities in CMD-related outcomes, and which may, unintentionally, increase them. The
aim of this protocol (PROSPERO registration number CRD42021281166) is to describe how we will
undertake a systematic review to assess the effects of non-pharmaceutical primary care interventions
on CMD-related outcomes and social inequalities. A systematic review of quantitative, qualitative
and mixed-methods primary studies will be undertaken and reported according to the PRISMA-
Equity guidance. The following databases will be searched: Assia, CINAHL, Embase, Medline,
PsycInfo and Scopus. Retrieved records will be screened according to pre-defined eligibility criteria
and synthesised using a narrative approach, with meta-analysis if feasible. The findings of this
review will guide efforts to commission more equitable mental health services.

Keywords: mental disorders; healthcare disparities; primary health care; systematic review; health
inequalities; PROGRESS-Plus

1. Introduction

Common mental health disorders (CMDs), such as depressive disorders and anxiety
disorders, are a major global healthcare problem, causing a large amount of suffering
and imposing huge economic costs; for example, mental health problems are estimated to
cost the global economy around GBP 105 billion a year [1]. In many countries, including
the United States, Canada, Australia and European countries such as France and the UK,
primary care is usually the first point of contact for people with mental health problems.
Most patients with a mental health problem are seen only in primary care [2-4], and
in the UK, mental ill health comprises a third of GP appointments [5]. Pharmaceutical
interventions, such as antidepressants, are commonly used, and are frequently effective in
the treatment of CMDs. However, there is concern amongst healthcare professionals that
pharmaceutical treatments are over-prescribed or inappropriately used, resulting in the
medicalising of everyday stresses and distress caused by socioeconomic deprivation [6-8].
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Antidepressant prescriptions show an increasing trend [9] that has outpaced the rise in the
prevalence of CMDs [10]. There is also evidence that some indicators of disadvantage and
marginalisation, such as unemployment, are associated with increased antidepressant use
independent of a diagnosis of depression [11].

Non-pharmaceutical interventions provide alternative treatment options for mental
distress. In England, for example, the Improving Access to Psychological Treatment (IAPT)
service was developed by the National Health Service with the aim of integrating psycho-
logical therapies into primary care [12,13]. More recently, “social prescribing” is being for-
mally embedded into primary care to provide an alternative for patients with mental health
disorders (and other chronic health conditions) [14]. Social prescribing aims to improve
patients” health and wellbeing by offering them support and linkage to community-based
services that provide support with social needs and health behaviours [15,16].

With the aim of applying an equity lens to healthcare interventions, the Cochrane and
Campbell Equity Methods group developed the PROGRESS-Plus framework to identify a
range of sociodemographic characteristics that stratify health outcomes [17]. A number of
PROGRESS-Plus domains have been found to be associated with the prevalence of mental
health problems. There are sex differences in rates of mental ill health, with women having
higher rates of anxiety and depression [18] and higher rates of substance-abuse-related
mental health problems in men [19]. Mental health outcomes have also been found to be
associated with one’s place of residence, including in terms of access to green space [20]
and living in areas of socioeconomic disadvantage [21]. Differential rates of mental health
problems have also been found to be associated with race and ethnicity [22-24], occupa-
tion [25-27], religious identity [28-30], social capital [31], educational attainment [27,30],
age [30], disability status [32] and sexual orientation [33]. Mental ill health is a particular
problem in areas of socioeconomic deprivation, where mental health problems can be both
a cause and effect of poverty and of social problems such as unemployment, homelessness,
debt and violence [30].

In addition to experiencing higher rates of CMDs, people living with disadvantage
and marginalisation are less able to access and benefit from treatments for conditions
such as anxiety and depression [16,34]. In the UK, as in other high-income countries [35],
addressing both mental ill health and health inequalities are key policy objectives, as
evidenced in the NHS Long-term Plan [36] and the narrative surrounding the NHS response
to the COVID-19 pandemic [37]. For these reasons, there is a pressing need for evidence
about which interventions will reduce inequalities in treatment outcomes and which may,
unintentionally, increase them. This systematic review will examine evidence on primary
care interventions that are likely to decrease, or potentially increase, health inequalities in
treatment access and outcomes for patients experiencing CMDs. Findings will guide the
commissioning of more equitable mental health services.

In line with PRISMA-E guidelines [38-40], as the first stage of this equity-focused
review, a framework for conceptualising primary care interventions and mental health
inequalities was developed (Figure 1). The framework outlines the three types of non-
pharmaceutical interventions considered in this review:

1. Social prescribing (for example, arts activities, healthy eating, housing and financial
advice);

2. New models of care (for example, integration of primary and secondary healthcare,
or the integration of health and social care);

3. New methods of clinical practice (for example, clinical psychologists integrated
with general practice teams or extended consultation times).

The framework considers the potential domains of inequality addressed by an inter-
vention, the approach taken, and factors that may impact the effectiveness of any given
intervention in reducing inequalities in mental health outcomes. It was developed based
on an existing framework used in a previous equity-focused review [41] and will be revised
iteratively [42] as evidence from the systematic review emerges.
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Intervention type

Domains of inequality

Approach

1. Sodial prescribing PROGRESS factors: Who stands to benefi? Do they benefit? (MD-related measures of
P - Place of residence : . -~ . S—
(e.q. arts activities, Raethaciyfcte/ a. Tarqeted |lntervenuon to Fa(tor's determining the morFahty, morbidities,
healthy eating, housing language those in socially effectiveness of the medication and healthcare
and financial advice) - Occupation marginalised group intervention (mechanisms | |usage
- Gender/sex hn. :
Religon of action; barriers and
2. New models of care - Education b. Universal intervention facilitators; extent of
(e.g. intergration of 'x"’f“’"}:";i‘ status with distributive focus - sucessful implementation)
primary/secondary care, et those who are more socially
health/social care) PLUS factors: marginalised benefit more

1. Personal characteristics associated
with discrimination (e.g. age,
disability)

2. Features of relationships (e.g.
smoking parents, excluded from

2. New methods of
clinical practice (e.g.
clinical psycholgists

intergrated within school)

L 9 ated .t 3. Time-dependent relationships (e.g.
general practice team, leaving the hospital, respite care, othet
extended consultation instances where a person may be
times) temporarily at a disadvantage)

Figure 1. Framework for addressing inequalities in CMD-related health outcomes in relation to the PROGRESS-Plus
domains [17,43,44], adapted from Sowden et al. [41].

2. Materials and Methods

The review will be carried out following established criteria for the good conduct and
reporting of equity-focused systematic reviews using PRISMA-E guidelines [38—40] and
reporting here conforms to the standards of the Preferred Reporting Items for Systematic
Reviews and Meta-analysis Protocols (PRISMA-P) (see Supplementary File S1) [45]. The
protocol for this systematic review was registered on the PROSPERO database on 23rd
September 2021 (registration number: CRD42021281166) [46].

2.1. Research Questions
The main research question to be addressed in this review is:

Which non-pharmaceutical primary care interventions reduce inequalities in CMD-
related adverse health outcomes?
Review sub-questions are:

1. Which non-pharmaceutical primary care interventions reduce the occurrence of CMD-
related adverse health outcomes amongst populations in the most disadvantaged
groups in relation to the PROGRESS-Plus framework?

2. Which non-pharmaceutical primary care interventions reduce inequalities in CMD- related
adverse health outcomes between people from the least and most disadvantaged groups?

3. What are the mechanisms by which non-pharmaceutical primary care interventions
impact CMD-related adverse health outcomes and inequalities?

4. What are the barriers and facilitators to the implementation of non-pharmaceutical
primary care interventions in disadvantaged groups?

2.2. Objectives

The objectives of this systematic review are to:

e Locate studies reporting data for the effects of non-pharmaceutical primary care inter-
ventions on CMD-related health outcomes and inequalities, using systematic searches of
bibliographic databases and sources of grey literature and systematic screening methods;

e Quantify the effects of non-pharmaceutical primary care interventions on CMD-related
health outcomes and inequalities;
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e Identify which aspects of the identified interventions influence CMD-related health
outcomes and inequalities and the mechanisms (including barriers and facilitators) by
which these factors exert their effects;

Assess the methodological quality of the synthesised evidence;
Identify policy implications and areas for further research in relation to the review findings.

2.3. Inclusion Criteria

The following criteria (summarised in Table 1) will be applied to each full text in order
to assess their eligibility for inclusion in the review.

Table 1. Summary of inclusion and exclusion criteria.

Inclusion Exclusion

Population:

Studies exclusively involving
participants with alternative mental
or physical health conditions.

Population:
People with a common mental disorder (CMD) ?, who
are being treated in primary care.

Intervention:
Non-pharmaceutical interventions delivered by or

referred to from primary care teams. These will include: .
Intervention:

Studies exclusively investigating the
effects of pharmaceutical

e Activities and support services provided by the
voluntary sector;
e New models of care or methods of clinical practice

. " ! interventions.
in relation to patient care;
) Psychological interventions.
Comparators:
Population
e  Comparisons before and after the intervention
amongst individuals from health disadvantaged
population sub-groups;
. Comparisons between health-disadvantaged and
non-disadvantaged population sub-groups.
Intervention
e  Comparisons between non-pharmaceutical
primary care intervention versus no or alternative
intervention.
Outcomes:
Quantitative measures of:
° Healthcare use related to CMDs;
° Medication use related to CMDs;
e  CMD screening and assessment tools
e  Self-reported qualitative data on:
- Mechanisms by which interventions impact on
mental health;
- Barriers and facilitators to implementing
interventions.
Study design: .
Quar}titative, qualitative and mixed methods primary E;‘;g)};ijf:;ils letters.
studies.
Context:

Studies published in English language in an OECD
high-income country.

@ CMDs of interest in this review are: anxiety, depression, somatoform disorders, post-traumatic stress disorder or
post-natal depression.
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2.3.1. Population

The population of interest consists of people who are being treated in primary care
in any high-income country defined by The Organisation for Economic Co-operation
and Development (OECD) [47] whose characteristics in relation to one or more of the
PROGRESS-Plus factors [48] are reported. Included studies must indicate that all or
some participants have a CMD, which must be one of the following disorders, defined by
Lund (2020): anxiety, depression, somatoform disorder, post-traumatic stress disorder or
postnatal depression [49]. Participants are not required to have received a CMD diagnosis;
presence of a CMD may be indicated using data from mental health screening tools (e.g.,
the Self-Reporting Questionnaire (SRQ-20)). The mental health status of participants may
be reported narratively (e.g., in the title, participant characteristics or inclusion criteria)
or in the baseline characteristics table. We will exclude studies exclusively involving
participants with the following more severe and less common conditions, defined by Lund
(2020): psychosis, dementias, child and adolescent mental disorders, conversion disorders,
body dysmorphic disorders, personality disorders, eating disorders, suicide, self-harm,
substance use disorders, intellectual disability, epilepsy and developmental disorders [49].

We will include studies reporting interventions that have been delivered exclusively
to a disadvantaged population subgroup covered by the PROGRESS-Plus criteria (e.g.,
where participants are all from an ethnic minority group). We will also include studies
involving participants with other specific characteristics (e.g., persons with specific ex-
posures such as victims of abuse) if one or more of their PROGRESS-Plus characteristics
are also reported. Furthermore, studies that report interventions that have been delivered
universally to people from disadvantaged and non-disadvantaged backgrounds (e.g., older
versus younger persons; individuals from low- versus high-income households) will be
included if the authors report a sub-group analysis of the differential effectiveness of the
intervention between population sub-groups (e.g., persons with and without disabilities).

2.3.2. Intervention

Interventions delivered by or referred to from primary care teams (including GPs
and allied health professionals based in GP practices and community pharmacies) will be
included.

For the purpose of this review, a broad definition of non-pharmaceutical primary
care interventions will be used, including referral of individuals to activities and support
services provided by the voluntary sector as well as new models of care or methods of
clinical practice in relation to patient care. We will include psychological interventions,
such as Cognitive Behavioural Therapy.

Studies exclusively investigating the effects of pharmaceutical interventions will be
excluded. However, where a pharmaceutical intervention is one component of a multi-
faceted, integrative, holistic approach to treatment and care, the overall intervention will
be included.

The intervention must have been either delivered exclusively to a disadvantaged
population sub-group covered by the PROGRESS-PLUS criteria (e.g., older persons; indi-
viduals with disabilities) or reported a sub-group analysis of the differential effectiveness
of the intervention between population sub-groups (e.g., older versus younger adults;
persons with and without disabilities).

2.3.3. Comparators
Population

We will include studies reporting data on CMD-related health outcomes in relation to
at least one type of inequality from the PROGRESS-PLUS criteria [48], i.e., place of residence
(e.g., rural/urban location); race/ethnicity/culture/language; occupation; gender/sex;
religion; education; socioeconomic status including social capital [48].

Eligible studies may present data enabling between-group comparisons (e.g., between
persons who received the intervention from low- versus high-income households) or
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within-group comparisons (e.g., before and after the intervention, amongst individuals
who are all from low-income households).

Intervention

Data from included studies comparing the effectiveness of intervention versus no or
alternative intervention (including alternative similar interventions and variations in the
format, duration and intensity of the intervention as well as usual treatment vs. novel one)
will also be extracted where available and included in the synthesis.

2.3.4. Outcomes

Relevant outcomes from quantitative studies will include measures of morbidity
which are directly related to CMDs (e.g., the number of health care consultations and
measures of medication usage for CMDs) in addition to assessments from validated mental
health screening tools, including but not limited to the State-Trait Anxiety Inventory
(STAI) [50], the Perceived Stress Scale (PSS) [51], the Positive and Negative Affect Schedule
(PANAS) [52], the Warwick-Edinburgh Mental Well-being Scale (WEMWBS) [53], the Self-
Reporting Questionnaire (SRQ-20) [54] or the General Health Questionnaire (GHQ) [55].
We will also include adapted versions of these mental health screening tools that have been
validated in other languages (e.g., the Spanish and Dutch versions of the PANAS) [56,57], as
well as validated tools that have been developed for use in high-income countries outside
of the UK, if the study is reported in English.

The overall impact of the interventions of interest will be assessed by comparing the
occurrence of CMD-related adverse health outcomes before and after the intervention
amongst health-disadvantaged population subgroups. Health inequalities will be assessed
by comparing CMD-related adverse health outcomes between the most and least health-
disadvantaged groups.

From qualitative studies, we will extract information providing insights on the mech-
anisms by which non-pharmaceutical primary care interventions could impact CMD
outcomes and inequalities, in addition to barriers and facilitators to the successful imple-
mentation of these programmes.

2.3.5. Study Design

Quantitative primary studies, including randomised controlled trials (RCTs), other
intervention studies (e.g., quasi-experimental), longitudinal studies (e.g., cohort and panel
studies), repeated cross-sectional studies and ecological studies [58], will be included in
the review in addition to qualitative [59] and mixed-methods primary studies.

2.3.6. Context

In order to be included in the review, studies must be written in English language
and have been published in an OECD high-income county (studies that do not meet these
criteria will be excluded during screening) [47].

2.4. Search Strategy

The following databases will be searched from their start until 1 June 2021 (host
platforms in brackets): Applied Social Sciences Index and Abstracts (ASSIA; ProQuest)(Ann
Arbor MI, USA); Cumulative Index to Nursing and Allied Health Literature (CINAHL)
(EBSCO, USA); Embase (Ovid, London, UK); PsycInfo (EbscoHost, Ipswich MA, USA);
Scopus (Elsevier, Amsterdam, The Netherlands). The draft search strategy for Medline is
shown in Supplementary File S2.

The useful resource list of the Social Prescribing Network [60], the Social Interventions
Research and Evaluations Network (SIREN) [61] and relevant charity websites will also
be purposefully searched for relevant articles. Citing references will also be identified
using Google Scholar’s “cited by” feature. We will also screen the reference lists of reviews
located during the searches which are deemed relevant to the research question, as well
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as any primary studies which are included in the review, to identify further potentially
relevant studies. No limits on date or language will be placed on the searches.

Search strings for the relevant databases were built from existing search filters for
PROGRESS-Plus [43] and mental health components [62]. Primary health care elements of
the search were taken from that used in a Cochrane review of primary care treatment for
alcohol and drugs [63]. The search strings for each database will be peer-reviewed by an
experienced information specialist, using the PRESS checklist [64] prior to implementation.

2.5. Screening and Selection

Records located in the searches will be downloaded into an Endnote [65] library
and de-duplicated. Rayyan software (Qatar Computing Research Institute, HBKU, Doha,
Qatar)will be used to screen studies retrieved from the literature searches [66]. A two-
stage process will be used to identify studies for inclusion in the review. First, titles and
abstracts will be screened to identify studies relevant to the review topic. The full texts
of potentially relevant studies will be sourced and assessed for eligibility in relation to
pre-defined inclusion and exclusion criteria. One reviewer (MS) will screen each record,
and a second member of the review team (LT) will check a random 10% sample at both
stages of the screening process. Screening conflicts will be resolved via discussion and
adjudication by a third reviewer (JMW, KT or SS) where necessary.

2.6. Data Extraction

Separate data-extraction forms will be created for quantitative, qualitative and mixed-
methods studies. These will be based on existing tools and pre-piloted on a sample of
studies deemed eligible for inclusion in the review, with modifications to ensure that all
relevant information is captured. Extracted information from quantitative studies will
include citation details (first author name and publication date), study characteristics (study
aims, design, country and setting), population characteristics (PROGRESS-Plus and other
reported characteristics), intervention details (type of intervention, mode and duration
of delivery), comparators (pertaining to the population and intervention), outcomes and
results (mean and SD values for each comparison group continuous data; number of
events and sample size for each comparison group for categorical outcomes). We will
extract additional data reported in the included studies which quantify the association
between the exposures and outcomes of interest (e.g., results from correlational, regression
and modelling studies). The qualitative-data-extraction form will include bibliographic
information, methods (e.g., number of participants, data collection method), relevant
findings, illustrations from the paper (e.g., participant quotes) and a suggested category or
code for that finding. Data from each study will be extracted by one person and checked
by a second person.

2.7. Quality Appraisal

Appropriate tools will be selected based on the study designs identified for inclusion
in the review. The CASP tools [67] will be used to assess the quality of quantitative
studies; a modified version of the relevant CASP tool will be used to quality appraise
qualitative studies [68]. If eligible mixed-methods studies are identified, these will be
critically appraised using the Mixed Methods Appraisal Tool (MMAT) [69]. Repeated
cross-sectional studies will be assessed using the Appraisal tool for Cross-Sectional Studies
(AXIS) [70]. All studies will be synthesised regardless of quality. A nominal scoring system
will be devised to enable comparability of the overall quality between studies collecting
the same type of data (i.e., quantitative, qualitative and mixed-methods). Based on the
scoring system developed by the Cochrane Collaboration, studies will be rated as low
quality, some concerns or high quality based on domain scores [71].
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3. Results
Synthesis

The review will be reported according to the PRISMA-Equity guidance [40]. We will
include a paragraph summarising the overall characteristics of included studies, including
the number and percentage of studies with different characteristics (e.g., types of study,
country of publication and participant characteristics). It is anticipated that heterogene-
ity will prevent the implementation of meta-analysis. However, if the quantitative data
allow, pairwise meta-analysis will be performed using RevMan 5 [72]. For continuous
outcomes, we will compare mean values, whereas the number of events and sample size
will be extracted for binary outcomes to determine outcome rates. For studies presenting
within-group comparisons (where an intervention has been delivered exclusively to a dis-
advantaged subgroup), we will compare mean values for continuous outcomes (e.g., mean
anxiety scores) before versus after the intervention. For studies presenting between-group
comparisons, we will compare changes from baseline values (where the data are available)
for continuous variables and post-intervention data for binary variables (e.g., GP consulta-
tion rates) between population sub-groups. For the between-group comparisons, where
there are data for >2 categories for a particular domain of inequality (e.g., low-, middle- and
high-income households), we will compare the most and least disadvantaged population
subgroups (e.g., highest- versus lowest-income households). Statistical heterogeneity will
be assessed using the Chi? and Higgins I statistics. Heterogeneity will be deemed to
be present if the p value for the Chi? test is <0.10 or the Higgins I? statistic is >50%. A
random-effects model will be implemented. If it is not feasible to undertake meta-analysis
of the quantitative data, a vote-counting approach, such as a Harvest plot, will be used to
graphically present the quantitative data. [73]

Thomas and Harden’s (2008) three-stage approach to qualitative synthesis [74] will be
used to thematically synthesise qualitative data. This will involve (1) coding the data line
by line according to content and meaning; (2) grouping codes according to similarities and
differences to produce descriptive themes; (3) generating analytical themes according to
the reviewer’s interpretation of the data in relation to the review question.

The results will be presented in relation to each domain of inequality for which
relevant data were identified. The domain of inequality we are primarily interested in
in this systematic review is socioeconomic status. Data in relation to this characteristic
will be included in the synthesis preferentially over other PROGRESS-plus factors, if
including evidence in relation to other social factors would be unmanageable within the
time constraints of this project.

The Economic and Social Research Council’s framework [75] will be used to write the
narrative synthesis, combining the quantitative (effectiveness) results with the qualitative
(mechanisms of action; barriers and facilitators) themes. This includes the following
components:

e Developing a theory of how non-pharmaceutical primary care interventions reduce
CMD-related adverse health outcomes and inequalities, why and for whom;
Developing a preliminary synthesis of the data;

Exploring relationships within and between studies;
Assessing the robustness of the synthesis.

A Best Available Evidence approach [76] will be used to synthesise evidence from the
quantitative studies. This will involve reporting evidence from studies with the most robust
designs assessing the clinical effectiveness of interventions, prior to evidence from less-
robust study designs. The following hierarchy will be used: (1) RCTs, other intervention
studies (e.g., quasi-experimental); (2) individual-level longitudinal studies; (3) repeated
cross-sectional studies; (4) ecological studies.

4. Discussion

CMDs are prevalent globally. In England, for example, 1 in 6 people report experienc-
ing a common mental health problem (such as anxiety and depression) in any given week
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(data from 2014) [77]. Non-pharmaceutical primary care interventions provide alternative
therapeutic options for mental distress to drug treatments. In order to support the use of
such treatments for people with CMDs, their effectiveness must be assessed, as well as
their impacts on health inequalities.

This systematic review will provide evidence regarding the effectiveness of non-
pharmaceutical primary care interventions at reducing inequalities in CMD-related out-
comes in relation to the PROGRESS-PLUS domains [48]. The mechanisms by which these
interventions impact the outcomes of interest and barriers and facilitators to implemen-
tation will be explored. This will enable policy makers to identify non-pharmaceutical
primary care interventions that are most effective at reducing inequalities in mental health
outcomes and to determine which aspects of these interventions increase or decrease their
effectiveness in different populations.

Limitations of the methods include potential language bias from excluding studies
not published in the English language. Additionally, we will deviate from gold-standard
methods by only having one reviewer screen, extract data and quality-appraise all of the
articles and a second reviewer perform a 10% check.

Dissemination of findings will take place through a written report for stakeholders.
The report findings will also be shared in two half-day workshops: one with practitioner
stakeholders, including from the Clinical Commissioning Groups, Primary Care Networks
and the Integrated Care Systems, and the other with members of the public. Dissemination
workshops will also seek input from practitioners and public stakeholders into a bid for
further funding. Two articles will be published in peer-reviewed journals.

5. Conclusions

Globally, CMDs create significant health and economic burdens. In many countries,
patients with CMDs are predominantly treated in primary care. While many CMDs are
treated with pharmaceutical interventions, non-pharmaceutical interventions, such as
psychological therapies, are available as alternative treatments for people with anxiety
and depressive disorders. Within primary care, new models of care and new methods
of clinical practice, such as social prescribing, are also being developed to provide non-
pharmaceutical options for patients with CMDs. However, the effects of these interventions
on social inequalities in CMD-related health outcomes is unknown. This review will
assess the impacts of non-pharmaceutical primary care interventions on social inequalities
in CMD-related health outcomes, based on evidence from quantitative, qualitative and
mixed-methods studies. The results will provide evidence to support the delivery of more
equitable mental health services.
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Abstract: Meaningful inclusion of young people’s perceptions and experiences of inequalities is
argued to be critical in the development of pro-equity policies. Our study explored young people’s
perceptions of what influences their opportunities to be healthy within their local area and their
understandings of health inequalities. Three interlinked qualitative focus group discussions, each
lasting 90 to 100 min, with the same six groups of young people (1 = 42) aged 13-21, were conducted
between February and June 2021. Participants were recruited from six youth groups in areas of
high deprivation across three geographical locations in England (South Yorkshire, the North East
and London). Our study demonstrates that young people understand that health inequalities are
generated by social determinants of health, which in turn influence behaviours. They highlight a
complex interweaving of pathways between social determinants and health outcomes. However, they
do not tend to think in terms of the social determinants and their distribution as resulting from the
power and influence of those who create and benefit from health and social inequalities. An informed
understanding of the causes of health inequalities, influenced by their own unique generational
experiences, is important to help young people contribute to the development of pro-equity policies
of the future.

Keywords: health inequalities; social inequalities; social determinants of health; young people; qualitative

1. Introduction

There is a well-established relationship between socioeconomic position and health [1,2].
Health follows a socioeconomic gradient, where each step up the socioeconomic ladder
is associated with better outcomes [3,4]. This patterning is longstanding and evident
throughout the life course across a range of different outcomes at both micro and macro
geographical levels [5-7]. In the UK, set against a backdrop of rising levels of poverty and
the fallout of government austerity policies following the 2008 recession [8], the past decade
has seen socioeconomically patterned health inequalities widen for both adults and children
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and young people [9,10]. More recently, the COVID-19 pandemic has exacerbated existing
inequalities, with those lower down the socioeconomic ladder being disproportionately
affected both in economic and health terms [11].

Central to many contemporary explanations for socioeconomically patterned health
inequalities is the concept of Social Determinants of Health (SDH). The World Health
Organisation’s Commission on the Social Determinants of Health described the SDH as
‘the conditions in which people are born, grow, live, work and age’ and argued that ‘the
marked health inequities between countries are caused by the unequal distribution of
power, income, goods, and services, globally and nationally’ [7] (p. 1). However, while
there is broad consensus as to the importance of the SDH, there is much less consistency in
the way in which the concept is mobilised [12-14]. What we see is a range of discourses
that draw upon the SDH but differ significantly in the way they explain how societal factors
result in differences in health [15]. These differences in interpretation, Raphael (2011)
argues, are not just about ‘intellectual world views’ but fundamentally affect how we
seek to approach and redress health inequalities [12] (p. 223). Raphael (2011) proposes
a spectrum of seven discourses to encapsulate the different ways of understanding (and
responding to) the SDH (see Table 1) [12].

Table 1. Summary of Raphael’s (2011) seven discourses of the social determinants of health (SDH).

Discourse Level Key Point
One: SDH as identifying and supporting those in need of Identifying and targeting those at greatest need through
health and social services. service provision.

Two: SDH as identifying those with modifiable medical and Identifying behavioural risk factors (e.g., diet, physical activity,
behavioural risk factors. alcohol and tobacco use) and promoting positive ‘lifestyle choices’.

Living conditions/circumstances affect health and choices either
directly or indirectly through interrelated material, psychological
and behavioural effects.

Three: SDH as indicating the material living conditions that
affect health.

Four: SDH as indicating material living circumstances that
differ as a function of group membership (class, gender
and race).

Different (potential) axes of inequality can interact/intersect and
compound each other to change people’s experience of the SDH.

Five: SDH and their distribution result from public policy
decisions made by governments and other
societal institutions.

Public policy can create and maintain (or reduce and disrupt)
the SDH.

Six: SDH and their distribution result from economic and

political structures and justifying ideologies. Political and economic structures shape policy decisions.

Seven: SDH and their distribution result from the power and  Individuals and groups shape policy that protects and benefits
influence of those who create and benefit from health and them at the expense of others (e.g., tax structures that favour
social inequalities. the wealthy).

According to Raphael (2011) and other key researchers in the field (such as Scott-
Samuel and Smith (2015), a real reduction in apparently intractable health inequalities will
only be possible by tackling inequitable political structures and the power and influence of
the people that shape them (Discourse Level Six and Seven) [12,16]. To create a step-change,
Raphael argues, we need to ‘educate [ ... ] the public that deteriorating quality SDH and
inequitable SDH distributions result from the undue influence upon public policymaking of
those creating and profiting from social and health inequalities” [12] (p. 230). The argument
that we need to change public understandings is widespread [17] and reinforced by a recent
collaboration between the Health Foundation and the Frameworks Institute, which sought
to ‘develop a deeper appreciation of the ways in which people understand and think about
health in order to develop more effective approaches to communicating the evidence’ [18].
Improving public awareness of health inequalities and the social determinants of health is
argued to be vital for galvanizing support for change to the political status quo and the
development of pro-equity policies [18].
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Studies exploring public perceptions of the link between socioeconomic circumstance
and health, however, are limited [17,19]. There is broad agreement regarding the im-
portance of the SDH among the research community, with many narratives echoing the
higher-level discourse of Raphael’s (2011) typology through repeated critiques of a focus on
lifestyle behaviours and neglect of the causal pathways of health inequalities and economic
and environmental factors [12,20,21]; though see Dijkstra and Horstman's (2021) critique of
social epidemiological research which constructs low socioeconomic status populations as
‘inherently unhealthy and problematic’ [22] (p. 6). However, public understanding of the
factors shaping health has been argued to be limited [12,17,23]. This is supported by recent
research by the Frameworks Institute which found that ‘public discourse and policy action
is limited in acknowledging the role that societal factors such as housing, education, welfare
and work play in shaping people’s long-term health’ [18] (p. 1). Drawing on the Frame-
works Institute’s findings on young people’s views, Marmot et al. (2020) characterised
public understandings as individualistic, fatalistic and prone to divisive ‘them and us’
thinking [1] (p. 145). In contrast, in their review of the admittedly limited evidence base (a
meta-ethnography of 17 qualitative studies), Smith and Anderson (2018) argue that people
experiencing socioeconomic disadvantage do display an awareness of how socioeconomic
hardship can lead to ill health [17]. The picture is thus mixed with contradictory findings
regarding the perceived chasm between research consensus and public understanding.
In the context of increasing socioeconomic and health inequalities over recent decades
and particularly recently due to the COVID-19 pandemic (which has exacerbated existing,
socially patterned inequalities through its interaction with inequalities in chronic disease
and the social determinants of health including poor quality housing and lower access
to healthcare in disadvantaged communities) [1,11,24], it is an opportune time to revisit
public perceptions of how socioeconomic circumstances shape health. Further, Smith and
Anderson (2018) highlight a dearth of studies exploring the views and experiences of young
people [17] (see also Woodgate and Leach’s (2010) study and Backett-Milburn et al.’s 2003
study [25,26]). This is an important gap in the evidence base [17,22,27,28]. Youth activism
in other spheres such as climate change teaches us that young people have the potential to
galvanize support for and contribute to significant policy change [29].

Study Aim

The aim of our research project was to explore young people’s perceptions of what
influences their opportunities to be healthy within their local area and their understandings
of health inequalities. This paper presents key findings on young people’s perspectives on
the relationship between socioeconomic circumstances and health.

2. Materials and Methods
2.1. Overview

We undertook a series of three interlinked qualitative focus group discussions with six
groups of young people (1 = 42) aged 13-21, resulting in 18 focus group discussions in total.
Participants were recruited from six youth groups across three geographical locations in
England (South Yorkshire (SY), the North East (NE) and London (L)). All three locations fell
within the most deprived quintile based on the 2019 English indices of multiple deprivation
(IMD). Data generation took place between February and June 2021, during the COVID-19
pandemic. Due to the UK’s lockdown and social distancing restrictions [30], the majority
of focus groups were conducted online (1 = 15). However, focus group discussions (1 = 3)
with one youth group in the North East were conducted face-to-face, once social distancing
restrictions permitted, since the youth group did not have facilities to support online data
generation in their building (e.g., computers, Wi-Fi) and not all the young people had the
technologies to participate from home. Focus group discussions lasted between 90 and
100 min. Further details on the methodological and ethical challenges of this study are
described elsewhere [31]. Ethical approval for the study was granted by the School of
Health and Related Research (ScHARR) Ethics Committee at the University of Sheffield.
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’

Throughout our project, we actively engaged with Mason'’s (2018) ‘difficult questions
for qualitative research to help ensure the quality, rigour and methodological integrity
of our study [32]. In relation to reliability, we seek to provide a detailed and transparent
account of our sampling, recruitment, data generation and analysis. Our concerns for the
validity of our method and interpretation focus on ensuring the fit between our method
and ‘tracing the route’ (albeit a messy and non-linear one) of our interpretations.

2.2. Sampling and Recruitment

The focus groups involved young people from pre-existing youth organisations, and
our sampling was shaped by each group’s demographics. Given our focus on socioeco-
nomic circumstances, we initially sought to work with youth groups in socioeconomically
contrasting areas. Recognising that socioeconomic position permeates and intersects with
other axes of inequality, we also sought to ensure that we worked with young people of
different genders and ethnicities in both urban and rural areas (including coastal areas),
and we approached youth groups that we thought would enable this. However, due to
challenges of recruitment during a pandemic (with youth groups pausing and/or moving
online) we had to take a pragmatic approach and work with youth groups with whom we
already had established working relationships, all of which were in areas of high depri-
vation. The youth group workers we approached saw issues around health inequalities
as pertinent in their areas and thus important to engage with. Further, while we initially
aimed to work with young people aged 13-17, we took a flexible, inclusive approach as
some of our youth groups also included young people over 18. We did not want to exclude
young people outside of this range if they were keen to participate, particularly since the
focus groups replaced their usual weekly meetings. Our inclusive approach also recognises
that young people’s transitions to adulthood in the UK have become increasingly elongated
and less linear [33]. It is important to understand the concepts of “youth” and ‘adulthood” as
not being simply a feature of age but also encompassing a variety of different experiences
and understandings within this life phase [34]. The young people we worked with were all
members of youth organisations, which, for us, was a primary criterion for participating in
this study.

In this way, we adopted a purposive sampling strategy, designed to encapsulate a
relevant range of perspectives [32]. Drawing on Braun and Clarke (2021), our sample
was guided by the breadth and focus of the research question(s); the demands placed
on participants; the depth of data likely to be generated; pragmatic constraints; and
the analytic goals and purpose of the overall project [35]. Our approach coheres with
Braun and Clarke’s (2021) description of qualitative research as a ‘situated, reflexive and
theoretically embedded practice of knowledge generation” [35] (p. 210). This focus on
the active construction of meaning opens up the potential to keep working towards new
understandings. Our final sample consisted of 42 young people aged 13-21 and included
young people of different genders and ethnicities in both urban and rural areas (including
coastal areas) (see Table 2).

Youth workers invited group members to participate and shared an information video
and project overview, and researchers attended sessions with the youth groups to talk
through the study and build rapport. Any young person interested in taking part was
given a more detailed information sheet. For potential participants under the age of 16,
opt-in consent from parents/guardians was gained. Written consent was then gathered for
all participating young people (either on paper or electronic). Participants were asked to
provide basic demographic information, including their postcode, which we used to capture
an overall average deprivation rank measure (average position out of the 32,844 small areas
in England, with closer to 1 being more deprived) (see Table 2). Despite all the field sites
falling in the most deprived quintile, the average participant position across the groups
ranged from quintile 1 to 3.
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Table 2. Sample demographics.

Number of . Deprivation
Sample Participants Age Gender Ethnicity Position
18 Female 30 White British
. 19 Male 6 Asian/Asian British Average participant
Overall 42 lﬁf:r;arelg:'eli_g ; 2 Non-binary 3 Black/Black British position = 8096
8¢ age: 10- 2 Trans Male 2 Mixed /Multiple ethnic group (Quintile 2)
1 Gender-Fluid 1 Chinese
South Yorkshire 1 e 3 Female Average participant
(SY1) 6 agerange: 15-17 2 Male 6 White British position = 8009
(urban) e age: 1o 1 Gender-Fluid (Quintile 2)
South Yorkshire 2 . Average participant
(SY2) 8 :ge e 13{% SSFI‘\’/I“;’le 8 White British position = 9414
(urban) verage age: 1o € (Quintile 2)
North East 1 2 Female Average participant
(NED) 7 Age range: 15-17 1 Male 7 White British position = 15004
(rural, coastal) Average age: 15.8 2 Non-binary (Quintile 3)
! 2 Trans Male
North East 2 12 Average participant
(NE2) 8 :;E‘E:a;‘?ge‘e 1? 52705 8 Male 8 White British position = 1351
(rural, coastal) e age: 1o (Quintile 1)
1 White British ..
London 1 Age range: 16-21 8 Female 5 Asian/Asian British Averag? participant
(L1 10 . 1 lack /Black British position = 7065
(urban) Average age: 18.7 2 Male 3 Black/Black Britis] (Quintile 2)
1 Mixed /Multiple ethnic group
London 2 Age range: all aged 20 2 Female ] 1 Asian/ Asmn Br1flsh Averagg participant
(L2) 3 Average age: 20 1 Male 1 Mixed /Multiple ethnic group position = 7734
(urban) 8¢ age: 1 Chinese (Quintile 2)

2.3. Data Generation

The stigmas around topics of health and inequality (where practices and situations are
individualised and equated with deficit, passivity and irrational choice) make discussion
of such topics challenging [36,37]. We employed focus group discussions to generate data
and we gave careful consideration to the topic guides (activities and language used), as
well as how support could be provided during and after the sessions [31]. While focus
groups may prevent people sharing information due to concerns around privacy and
stigma [38], they can help to reduce potential power differentials between researchers and
participants and provide a space where people can discuss challenging topics with the
support of others [39]. We ensured that we framed our questions so that participants could
talk generally about young people in their area rather than feeling pressured into discussing
their own personal experiences (e.g., ‘What kind of things where you live support young
people to be ‘healthy’?’). Youth workers helped to facilitate the discussions alongside the
research team. As well as having at least one youth worker involved in each session, we
had four members of the research team in each online session and two members of the
research team in each face-to-face session. There was at least one week between each of the
three sessions for each group, which helped to avoid fatigue and to provide the opportunity
for participants to reflect on and discuss the sessions with youth workers and peers.

Topic guides were piloted and revised as part of our Public Involvement and Engage-
ment work with partner youth organisations (see Supplementary File S1: Topic Guides).
Both online and face-to-face focus groups followed the same format (introductions, warm-
up activity, main activity (in smaller breakout groups) and close and cool-down activity).
The first focus group used a participatory concept mapping activity (for example see Jessi-
man et al. 2021 [40]) to explore perceptions of what influences young people’s opportunities
to be healthy in their local area (see Supplementary File S2 for an example of a map devel-
oped from participants’ discussions). The second looked at understandings of inequalities
in health. Participants were asked to discuss what they understood by the term ‘health
inequality” and asked to select and share their ideas about contemporary news articles
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relevant to health inequalities (e.g., free school meals, the uneven impact of COVID-19).
The third focus group involved a discussion of the young people’s key priorities for change
in improving health in their area.

2.4. Data Analysis

In keeping with our open question framing (designed to avoid participants feeling
pressured into disclosing personal stories), we employed thematic analysis, drawing on
Braun and Clarke’s (2006) framework [41]. In particular, our approach was guided by an
emphasis on analysis as ‘creative and active’ [42] (p. 343) and an inherently ‘interpretive,
reflexive process’ [42] (p. 332). The qualitative data management software system NVivo-12
was used to support data management. A coding frame (see Supplementary File S3: Coding
Framework) was developed through HE, MC, VE, NG, EH and NW independently reading
and adding descriptors to a selection of transcripts. Key codes and overarching themes
were then discussed and agreed upon. The development of the coding framework was
largely inductive, but an initial scaffolding was provided by key concepts in the literature
and the research questions [17,43-46]. Following independent double coding of a selection
of the transcripts (n = 6, two from each geographical area), we refined the framework
before finally coding all transcripts. The development of a coding framework enabled
multiple researchers in different locations to contribute to coding. The framework was used
as a flexible starting point for analysis for this paper, which was carried out by the two
lead authors (H.F. and N.W.). While we did not originally code our transcripts in relation
to Raphael’s (2011) SDH discourse framework [12], we mobilise this framework in the
discussion of our findings as a helpful tool for illuminating how young people understand
the relationship between socioeconomic circumstances and health.

We use verbatim extracts from the focus groups to illustrate the key findings. While
we collected demographic data, this was anonymised at the point of collection to protect
participant confidentiality. This means only the field site location and focus group session
for each quote are provided (e.g., SY1.1 = South Yorkshire Group 1, session 1). Thus we are
unable to identify individual quotes from participants but have endeavoured to present a
range of young people’s voices across and within all participant groups.

3. Results
3.1. Perceptions of Factors Linking Socioeconomic Position and Health

Participants in our study identified a number of different factors that they perceived
to impact upon young people’s opportunities to enjoy good health in their local area.
Through the course of their discussions, they described how abilities to eat healthily, access
health-promoting spaces and activities and housing conditions all influenced health and
were all shaped by socioeconomic position. The exacerbating impact of COVID-19 upon
these abilities was also discussed. These themes were salient across all youth groups.

3.1.1. Eating Healthily in Contexts of Deprivation

Young people described a range of barriers to eating healthily in contexts of depriva-
tion: the cost of and access to ‘healthy” food, the apparent ubiquity of “‘unhealthy” food,
time pressure and competing priorities for limited financial resources. There was a general
consensus among participants that ‘healthy food” (particularly fresh fruit and vegetables)
was more expensive than ‘unhealthy food’ (particularly processed foods) and that this was
a key source of inequality:

“you can get chocolate bars for £1, you can get KFC for £1, £2 for a whole meal [ ... ]
and then you go for the healthy meals and it’s like £3, £4 for no reason. And then they
ask, oh why is everyone not eating healthy food instead? How can we eat healthy food if
the area doesn’t even have any healthy food, it's, our environment is just full of unhealthy
food.” (L1.1)
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Many young people described poor access to healthy food within their local areas
and contrasted this with the ubiquity of ‘fast-food’ take-away outlets. Young people from
London in particular linked fast-food density to the socioeconomic context of the area:

“when I go to richer parts of London, for example, like, when I o to the City where my
university is, the [Name of universityl, I don’t see that many fast food shops around me
but I see, like, when I'm in my own local area, [Name of location], there’s so many fast
food shops.” (L2.2)

They also described how this situation had worsened due to the COVID-19 lockdown
measures, with spaces seen as ‘unhealthy’ (takeaways) noted to be quicker to open up
than health-supporting spaces (youth clubs, gyms). Generally, limited financial resources
alongside limited access created a context of unaffordability, which constrained consumption
choices. A number of participants challenged the notion that eating healthily is necessarily
expensive and described how buying takeaways would be costly when looking at the
perspective of buying every day and for a whole family. However, whilst some participants
foregrounded the importance of behaviours such as cooking skills and planning meals
ahead, others, through the group discussions, positioned individualised arguments like
this against working families” busy lives. They thought that people on a low income were
also likely to be ‘time poor” and that this would push them towards quicker and easier,
but not healthier, “‘choices’: ‘people on low incomes often, a lot of the time they work more hours
and they can’t afford childcare and stuff so they don’t have the time to like prepare meals, which are
like really healthy’ (SY2.2). One participant eloquently explained how a lack of time ‘forced’
parents ‘to do—in a way—irrational things, such as constantly sending a fast food order’ (NE2.2).

While in one group some young people initially found it difficult to understand higher
rates of obesity among lower socioeconomic groups, through the course of their discussion,
they made sense of the apparently counterintuitive link:

Participant A You associate free school meals with poorer families who don’t necessarily
have obesity, if you get me. So the people who have got the money buy the food and
then eat it and then get obese. But for me it's quite interesting that obviously obesity is
associated with poorer families.

Participant B Healthier foods tend to be more expensive, like you can get one thing which
is like full fat and it'll be like £2 and if you want to get the fat-free version it’s like £3.50
or something.

Participant A Yeah, yeah, I was thinking the same as well. Obviously the cheaper stuff’s
worse, if you get me, and more unhealthy.” (SY1.2)

Young people also highlighted competing priorities for people on a low income (e.g.,
household bills, activities, clothes), which meant that they could not always ‘choose’ the
healthy option. A salient theme within many food narratives was the shame associated
with the inability, or bounded ability, to ‘consume correctly’: ‘When people have to buy cheaper
options, sometimes they get ashamed quite a lot, people saying that they're being right cheap or
it’s bad things or they're being lazy [ ... ]’ (SY1.1). Indeed, some participants highlighted
how food banks, designed to attenuate the impacts of poverty, could represent a source of
embarrassment and shame for those who used them:

‘there’s more food banks and stuff opening, which is a good thing, especially in this area
but some people might be embarrassed to go to one because they don’t want to show that
they’re in poverty ... people might shame them for it, definitely ... There’s like the ideal,
you can provide for your family without any help or charity help, and people want to
show to be like that and they don’t want people to see them as like not working and being
lazy, which obviously is not going to be good on the mental health.” (SY2.1)

Such quotes highlight the importance young people attached to the shame associated
with poverty, and the use of the word ‘lazy” hints at their awareness of deficit discourses of
the ‘undeserving poor” [47]. In relation to food then, young people demonstrated nuanced
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understandings of the everyday challenges of life on a low income and described how
different factors compounded each other.

3.1.2. Health-Promoting Spaces and Activities

Health-promoting spaces were generally described as places where young people
could exercise and/or socialise, and participants related them to both physical and mental
health. Opportunities to access and participate in health-promoting spaces and activities
were often perceived to be strongly shaped by socioeconomic position. Many young people
emphasised the high cost of access to activities and spaces (e.g., gyms, sports clubs), and
participants in South Yorkshire and the North East also talked about the prohibitive cost of
public transport to different leisure spaces (London participants highlighted that transport
was free for young people). Personal accounts described how this played out: ‘we did
badminton for a while but then they made it £3 a night and barely anyone could afford it [ ...
1 the whole club fell in on itself and stopped because people couldn’t pay to attend it’ (SY1.1).
Demonstrating a clear sense of injustice, one participant, talking about meeting at the local
snooker hall, argued, ‘some places can be unnecessarily expensive, and it’s not really fair on them
though because like all we’s want to do is hang out with friends and we’s can’t get to it’ (NE2.1).
The move from ‘them’ to ‘we’ in the course of the short narrative serves to convey how this
personally affects the participant and their friends and perhaps hints at how acutely young
people experienced the unfairness here. Young people consistently contrasted expensive or
inaccessible activities with their local youth groups which were perceived as providing a
nearby safe, welcoming and affordable space to relax and socialise: ‘[the youth group] is good
for our health ‘cos we get to hang out with our friends and play out back’ (NE2.1). Youth groups
then were depicted as attenuating the impacts of poverty and socioeconomic disadvantage.

A small number of participants voiced a belief that, irrespective of income levels,
young people could always use outdoor spaces for exercise. However, across all groups
participants spoke of how perceptions of safety in their local areas were key inhibitors to
accessing public spaces. Participants frequently described high levels of crime within their
local areas compared to other places:

'So, when there are a lot of like stabbings going on in the area, people, like their parents
won't let them go outside [ ... | so I think if crime could reduce in the area maybe people
would have more access to these mental health spaces that are available.” (L1.1)

The phrase ‘these mental health spaces” highlights young people’s emphasis on the
potential for social spaces to positively impact upon their health and wellbeing. Parks
were particularly singled out as places that young people could not enjoy to their full
potential due to safety concerns: ‘I live near a skate park and sometimes I get intimidated when
I'm walking past because a lot of the time they’re doing like drugs, drinking. On a night time I
wouldn’t want to be like round there’ (SY2.2). Narratives about risk (crime and safety) were
particularly common among female and LGBTQ+ participants across the different areas.
While official supervision (e.g., security, police) was noted in some cases to help young
people feel safer and support the use of such spaces, such supervision seemed to be rare.
Indeed, for many participants, concerns about public anti-social behaviour, and especially
the substance use of other people, was noted to shape perceptions and use of space. There
was, however, an acknowledgement from some that ‘risky behaviours” were also related to
exclusion or a lack of activities for young people to engage in: ‘if there’s nothing to do then
we're going to get ourselves into trouble’ (SY1.1). The movement between describing ‘others’
in narratives about drug use in the local area and the ‘we” and “ourselves’ in this extract
affords a pertinent example of how participants moved between individualising, othering
narratives to a more collective sense of the importance of socioeconomic circumstances in
limiting opportunities.

3.1.3. The Relationship between Poor Housing and Poor Health

Young people highlighted the relationship between poor housing and poor health,
particularly mental health:
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I feel like the housing is very cramped in the area, like it's very cramped, like it's very
overcrowded and I feel like that also does have a big impact on mental health as well.
Because it's so overcrowded you don’t have any time to yourself, any time to think,
literally with people around.” (L1.1)

Echoing the perceived shame associated with not eating ‘correctly’, participants de-
scribed the shame related to living in the ‘wrong’ kind of housing: ‘I've seen people who've
felt embarrassed over it, not wanting to like invite friends over and then they’re just kind of feeling
alone’ (SY1.1). In this way, young people emphasised how poor housing had a significant
impact on their social and emotional wellbeing—through everyday stress, embarrassment
and reduced opportunities to socialise in one’s own home. Although much less salient in
their narratives, they also discussed the relationship between housing and physical health.
This was articulated particularly in relation to the COVID-19 lockdown measures, which
meant people had to stay at home more than usual. Some described how ‘richer” families
could afford to purchase home exercise machines and contrasted this with poor people
who had neither the financial resources nor space to do so: “So obviously some people might be
in a small flat or whatever, no garden, they might not have the space to exercise either indoors or
outdoors as such’ (SY1.2).

3.2. Patterning and Pathways in Socioeconomic Inequalities in Health

As well as highlighting specific factors linking socioeconomic position and health,
young people voiced their understandings of how inequalities were patterned. They
described both geographical (regional and localised) and intergenerational patterns of so-
cioeconomic inequality. They also directly and indirectly emphasised the interrelationships
between factors affecting health and the complexity of pathways between socioeconomic
position and health outcomes.

3.2.1. Regional and Localised Inequalities

Regional inequalities were seen by the participants as underlying socioeconomic
inequalities in health. Young people across all groups described a North-South divide
in terms of wealth. The government was perceived to be responsible for creating and
perpetuating this inequality through uneven investment, as articulated here by one of the
London participants:

‘I know that in north England [people] are not as wealthy as the south of England,
kind of thing. Because obviously, like, the government, well, over the recent years the
government’s basically just been focusing on the south of England because of, yeah, that’s
where the capital is and it’s a bit more, the economy in the south of England’s a lot better
than the north. So I guess, the pandemic has highlighted the fact that they ve been, the
government has, kind of, been putting the north on the side and just, like, yeah, not
paying attention to their needs as much . .. I feel like as, like, as, like, as a whole that the
south of England has just got more investment than the north of England.” (L2.2)

Young people vividly articulated how differences in local economies and labour
markets between the North and South created tangible differences in everyday working and
living conditions: ‘Well there’s obviously more technical industries in London, so like engineering
or ICT work. There isn’t those jobs in [South Yorkshire town]’ (SY2.2). Local labour markets in
the North were perceived to revolve around hospitality and service sector employment,
which many associated with low pay, insecurity and low job satisfaction: ‘the more like
boring [jobs]’ (SY2.1).

Focus group discussions often contained references to much more local-level inequali-
ties too. In the following narrative, reference is made to a ‘clear split” in wealth distribution
between different areas:

‘There’s certain parts of town where you can, they're just known for people being either
real poor there or they're barely scraping by and there’s also bits where basically people
who are wealthy live and it’s like quite a clear split. So all those people who live in the, I

115



Int. J. Environ. Res. Public Health 2022, 19, 3679

wouldn't say dodgy areas but like with poorer people, they haven’t got as good quality of
diet and stuff because they re probably living off more cheaper meals that are just packed
full of like chemicals or sugars and stuff.” (5Y2.2)

The participant appears to show some awareness that people and places can be
stigmatised and that lack of money and place-level disadvantage are barriers to healthy
lifestyles. Hence the participant expresses unease about using the word ‘dodgy” and
appears to be avoiding individualistic, victim-blaming discourses. Some of the young
people in London travelled to schools outside their local area, and this seemed to heighten
their awareness of localised inequalities:

“The schools I have been to have generally been in wealthier areas than the area I live in
and I've noticed that they definitely have a lot more green space and like generally just
a lot more space within school to do sports and stuff as well, yeah ... in like less like
affluent places like there’s more like residential spaces and that’s, like people would say
like [Name of location] has like an overcrowding like housing issue. And like I think like
the main reason why is because in wealthier places like people are more spread out like the
sort of like, on, like well people who are more affluent tend to have less children, people
who are more affluent tend to like live out, more spaced out from each other ... you can
get stuck in a cycle because it’s so expensive in Central London so then because it's so
expensive you're spending your money on other stuff you won't be able to afford to move
out to a wealthier area, where there’s like potentially, I don’t know more green space and
less air pollution. So you can, yeah, you can just kind of get stuck in the, that cycle yeah.”
(L2.1)

Here, however, the narrative moves from emphasizing environmental factors (access
to green space and better housing) to behavioural factors (affluent families have fewer
children) and then back to environmental factors (expensive housing, green space, air
pollution). The narrative echoes the interplay and pull between different factors and
exemplifies young people’s willingness to engage in complex understandings of causal
pathways. Further, through their discussions, young people demonstrated an awareness of
individualised discourses around blaming. They also consistently highlighted the injustice
of the inequality that they perceived: ‘It’s actually unfair. The facts are right there in front of
your eyes, because if you're born quite a poor person, then most people would expect you to stay
poor and vulnerable to a lot of diseases’ (NE2.2).

Many participants also discussed how substance use (tobacco smoking and drugs)
was more prevalent in their area than other, more affluent areas. There was a suggestion
that ‘other” young people surrounded by drug taking and drinking would go on to engage
in these behaviours themselves: ‘Like round my area it’s quite bad for drugs and stuff like that . . .
they see other people doing it, it'll make them want to try it and then they’ll probably end up getting
addicted and stuff like that’ (SY1.1). However, the participants positioned themselves as
avoiding the inevitability of this. Thus, they acknowledged structural issues and suggested
deterministic outcomes for ‘other” young people due to place-based disadvantage but
discussed exercising their own agency to avoid this: “Around my area it’s like the teens who
are similar to my age have all gone mad with nights out and like drugs and that, so I won’t walk out.
I see gangs and 1I'm like no, you're not getting me’ (SY1.1).

3.2.2. Intergenerational Patterns of Inequality

Young people repeatedly articulated the interactions between regional and intergen-
erational patterns of inequality and frequently commented on the presence and transfer
of health-damaging practices through families and within communities. In the following
narrative, one young person eloquently describes intergenerational continuity in practices
and intergenerational cycles of poverty but also the inextricable link between the two:

‘If they’re in a poor area, it's much worse because their mum and dad might just give
them a quid and tell them to go and buy their tea, instead of having like a home-cooked
meal that’s full of good stuff. If that happens in one place, then it'll start spreading in a
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way so more people will be getting poor because, like—let’s say one family, if they have
two sons and those two sons have sons and they're all like staying in the same area, it
multiplies and then there’s like these areas where there’s shops and stuff and it’s all corner
shops where they sell like ready meals and stuff and they all live off that and then they
don’t have as good a diet, which isn’t their fault in the first place, it’s just where they were
born and put into the world.” (5Y2.2)

Highlighting the permeation of adverse health practices, there was an explanation of
how health practices, such as diet, were shaped by experiences and exposure to parents’
and peers’ behaviours in a sociocultural context, which were described as ‘normalising’
such practices:

‘Like we were discussing earlier about, your personal life, your friends and family, and
you might adapt to how they are. So if a parent is eating fast food almost every day, then
the child might say, “Actually, do you know what? That’s OK because my dad is doing
it.” (NE2.2)

However, again this needs to be understood alongside young people’s foregrounding
of the influence of economic and environmental factors on health practices, particularly in
relation to food.

3.2.3. Interrelationships between Factors Linking Socioeconomic Position and Health

Young people’s discussions consistently highlighted the interrelationships between
factors linking socioeconomic circumstance and health. The complex aetiology of health
inequalities was both directly and indirectly acknowledged with understandings rooted in
experience. Highlighting their focus on the interrelationship between different factors and
the pathways through which inequalities were created and perpetuated, they articulated
pathways between root causes (such as local labour market precarity) and secondary factors
(such as not being able to afford to eat healthily):

‘I think obviously because there’s high rates of unemployment and that links to not having
money and then not like spending loads, that all links into like buying the cheapest food,
which is not naturally healthy. So it all kind of links really.” (SY1.1)

The phrase ‘it all kind of links really” encapsulates young people’s emphasis on the
interwoven nature of inequalities. However, they consistently foregrounded poverty as
the root cause of socioeconomic patterned inequalities in health: ‘if you don’t have a very
good income then you can’t really live in a very good house. It can affect your health as it is and
can cause like, it can cause stress which can cause other things’ (5Y1.2). The bounding and
constraining impacts of stretched financial resources upon health practices and outcomes
were clearly highlighted: ‘I feel like money is one of the biggest factors for nearly everything, diet,
mental health’ (SY1.3). However, while in general young people’s narratives demonstrated
their awareness of the socioeconomically disadvantaged nature of their local area, at times
their discussions hinted that they associated poverty with others rather than themselves. In
particular, one participant from one of the North East groups, the most socioeconomically
disadvantaged area we worked in, noted: ‘The less fortunate could actually find it harder . ..
they’re not as privileged as we are in terms of money and wealth.” (NE2.3).

Whether they explicitly made the link or not themselves, young people’s narratives
illuminated the importance they attached to the impact of poverty on mental health,
typically the everyday, chronic stress and strain of living in poverty. They highlighted
particular pinch points where limited financial resources were acutely stressful: ‘I think
there’s a certain level of stress if you go knowing that you've maybe not got as much money and
there’s going to be certain times of the month where you have to really mind what you're spending’
(NE1.2). Mental health was perceived to be a consistent ‘link” within a causal cycle of
inequality—linked both to a decreased likelihood of engaging in healthful behaviours
(such as eating well, engaging in exercise and labour market engagement) and an increased
likelihood of engaging in risky behaviours (such as drinking and taking drugs):
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‘mental health is, like, connected to so many other things ... like, reducing physical
activities, and diet, and stuff like that. So mental health is, kind of, like, it could be, like,
a major cause for the other things to happen so, like, comfort foods, for example, eating
when you're, like, depressed or something, or not getting out of bed due to, like, lack of
food, like, due to depression so physical activity is just lower.” (12.3)

4. Discussion
4.1. Social Determinants Shaping Health: Interacting Factors and Complex Pathways

Through the course of their discussions, participants in our study often demonstrated
nuanced understandings of how socioeconomic circumstances shaped health outcomes.
Young people’s narratives showed how they were making sense of inequalities in health as
they talked—at times echoing but, crucially, moving away from more populist individu-
alised, neoliberal explanations for inequalities. Understandings of the relationship between
socioeconomic circumstance and health, then, were not fixed and static but rather malleable
and dynamic [17]. Overall, their narratives demonstrated a subtle appreciation of the
ways in which the SDH get ‘under the skin to shape health’ through ‘interacting material,
psychological and behavioural pathways’ (Raphael’s (2011) Discourse Level Three) [12]
(p. 226).

4.1.1. Material Pathways

Young people demonstrated an acute awareness of how differential access to mate-
rial resources shaped opportunities to eat healthily, access health-promoting spaces and
activities and enjoy good housing. Poverty was perceived to be all-pervasive, and young
people consistently emphasised limited financial resources as a major barrier to health [48].
However, they also emphasised how this was exacerbated by other factors such as local
infrastructures and perceived safety [49]. They also highlighted the uneven socioeco-
nomic patterning of time—a finding not foregrounded by previous research exploring
public perspectives of socioeconomic circumstances and health [17]. Their descriptions
of the everyday stresses for low-income parents managing unsociable hours and caring
responsibilities, particularly in relation to providing healthy food, resonate strongly with
Strazdin et al.’s (2016) call to consider time as a social determinant of health as it has the
potential to affect so many opportunities for good health—including time to engage in
health-promoting activities, rest and care for each other [50]. The participants” emphasis
on time perhaps also hints at a weakness in the SDH framework which deals with social
‘domains’ and determining factors, rather than the mechanisms through which inequalities
are sustained.

4.1.2. Psychosocial Pathways

Young people consistently highlighted the importance of psychosocial mechanisms
linking socioeconomic circumstance and health inequalities. They discussed the importance
of mental health as a critical element in understanding the pervasive, complex influence of
socioeconomic circumstance on health behaviours, experiences and outcomes (Discourse
Level Three) [12]. Echoing previous studies with mostly adult participants this was par-
ticularly poignant in relation to housing [39,51-54]. Young people described both acute
and chronic stress of living in inadequate housing, including the associated shame and
stigma [39], offering poor housing as an important reason for higher rates of mental ill
health among lower socioeconomic groups (Discourse Level Three) [12]. Participants’
discussions regarding socioeconomic inequalities in access to safe, green spaces and the
‘complex mix of spatial and social intertwinings” also highlighted the impact on mental
wellbeing [55] (p. 8). Such understandings contrast with findings from the recent Frame-
works Institute project where participants foregrounded a ‘mentalism” model in which
‘mental health issues such as depression and anxiety [ ... | were seen as being determined
by an individual’s mindset’ (their self-discipline and willpower) [18] (p. 7).
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4.1.3. Behavioural Pathways

At times, and particularly early on in discussions, young people emphasised the
uneven patterning of risky health behaviours between socioeconomic groups, particularly
in relation to substance use, smoking and alcohol (Discourse Level Two) [12]. This res-
onates with survey-based data with adults [18,53,56], and some qualitative work with both
adults and young people [18,26]. Importantly, however, in the context of their discussions,
young people’s narratives in our study frequently shifted towards a subtler appreciation
of the role of the SDH, emphasising material and environmental factors as underpinning
health behaviours. This finding differs markedly from recent UK-based research which
characterises public understandings as focusing on personal responsibility and contrasts
this with expert opinion (among those working in the field of social determinants) that
behaviours are the very ‘endpoint in a long chain of causes and consequences that produce
health outcomes’ [18] (p. 7). The young people’s accounts in our study resonate much
more closely with the ‘expert” understandings. They also echo the ‘integrated explanations
for socioeconomically patterned inequalities” evident among the mainly adult participants
in Smith and Anderson’s (2018) meta-ethnography [17]. Importantly, however, both the
participants in our study and the majority of those in the studies in Smith and Anderson’s
(2018) review lived in socioeconomically disadvantaged areas and thus had personal ex-
perience of how inequalities played out in everyday life [17]. This may well explain the
divergence.

4.2. The Role of Public Policy Decisions (and Their Underlying Ideologies)

While young people did not explicitly discuss the intersection between material living
circumstances and gender or race (and only rarely referred directly to ‘class’ (Discourse
Level Four) [12]), young people’s narratives sometimes demonstrated a critical conscious-
ness of the role of public policy decisions and their underlying political philosophies in
creating and sustaining inequity (Discourse Levels Five and Six) [12]. However, this was
only really evident in their discussions regarding uneven geographic labour market pre-
carity and the absence of regeneration investment [57]. A lack of political will to invest
in the North (and vested interests in ensuring the success of the South) and underinvest-
ment in certain local areas were directly blamed for reducing opportunities for good work
and living conditions and, ultimately, good health [58,59]. The narratives echo previous
research in which adult participants perceived some policies to be more favourable to some
groups than others [14,51,60]. Our participants were also acutely aware of the unequal
impact of the economic fallout of the COVID-19 pandemic on already disadvantaged young
people [61], echoing research showing that young people suffer disproportionate impacts
upon their employment trajectories and wages when exposed to economic uncertainty [62].
Young people’s emphasis on the unacceptability of poverty and scale of inequality contrasts
with earlier studies (e.g., Shildrick and MacDonald’s 2013 study [47]). But reflects broader
shifts in societal attitudes with ‘both phenomena being more widely regarded as prevalent
and unacceptable than in the past’ [63] (p. 164). However, in general, there was much less
evidence that participants spoke to Raphael’s Discourse Level Seven—about the power
imbalances that underpin the uneven distribution of the SDH [12]. Health inequalities were
described in relation to slightly abstract or faceless phenomena such as unemployment,
poverty and regional inequality, but there was very little discussion about who has the
power and how it is used to privilege some and marginalise others.

Determinants of Health Inequalities?

While young people’s narratives offered apparently little space to disrupt the pathways
between socioeconomic insecurity and health inequality, somewhat paradoxically, young
people at times positioned themselves as avoiding the inevitability of this. Area fatalism
and individual agency to resist risky health behaviours, for example, sat side by side. This
was particularly evident in relation to (avoiding) substance use. Their emphasis on ‘room
for agency’ to some extent echoes concerns about the language of social ‘determinants’.
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McMahon (2021) highlights that such a framing can perpetuate a reductionist approach
to health inequalities [64]. Taken to its logical endpoint, this reduces individual people to
‘puppets on a string’ [65] (p. 475) and loses sight of the interaction between individuals,
services, materiality and health [22]. The tension, however, was much less evident in
relation to eating healthily and engaging in health-promoting activities where young
people were more likely to share personal stories of the barriers they themselves faced [66].
This perhaps links to a greater acknowledgment of the bounding influence on poverty in
relation to the food and exercise within public discourses more broadly. Indeed, at the
time of the focus groups, a campaign for free school meals, led by Marcus Rashford, a
prominent English football player, was the centre of much media attention [67], and the
unequal impact of COVID-19 on people’s everyday living and working situations was very
much in the spotlight [68].

Further, our analysis of young people’s emphasis on the interrelationships between
pathways to inequalities also supports calls to move away from depicting discrete categories
of determinants in relation to health inequalities [69]. Indeed, Dahlgren and Whitehead
(2021) highlight that their rainbow model was only ever meant to depict determinants of
health, not determinants of health inequalities [70]. To fully understand the root causes
of health inequalities, they argue, we need to ‘take a further conceptual leap and focus
on the pathways and mechanisms by which [ ... ] determinants [ ... ] bring about social
gradients in health’ [70] (p. 22). Focusing on pathways and mechanisms in this way may
also help to address the thorny issue of adequately articulating how health-relevant prac-
tices are constrained by people’s social and economic environment without inadvertently
disempowering and further stigmatising underserved communities [64].

4.3. Study Limitations and Strengths

Our sample of young people from socioeconomically deprived areas may limit the
relevance of our findings for young people from more affluent areas. It also plays into
a wider critique that by focusing on areas of socioeconomic deprivation such areas are
perceived as the only communities in which inequality matters [17]. Further, while our
sample as a whole is ethnically diverse, all participants in our North East and South
Yorkshire groups were White British.

Our decision to prioritise participant confidentiality also means that we have not
provided individual participant demographic information alongside quotes. While this
limits our ability to explore the extent to which individual participants held different
views and the ways in which their understandings may have developed in the course of
the discussions, we believe our commitment to confidentiality helped to facilitate young
people’s engagement and openness during data generation. We were guided by a desire to
ensure young people felt able to talk as freely as possible in the focus group setting. Indeed,
we appreciated the limits of confidentiality in group discussions and therefore framed our
questions in ways that ensured participants did not have to disclose personal information
if they did not wish to and encouraged them to talk generally about people in their areas in
light of this. This often resulted in discussions about their experiences and perspectives
framed around ‘(some) young people’.

It is also important to acknowledge the potential limitations of recruitment through
existing youth organisations. Many youth organisations undertake work around health;
therefore participants may have had more awareness about health inequalities than other
groups of young people. Nevertheless, working closely with youth groups afforded
many benefits. Youth workers helped to refine our topic guides and facilitate participant
engagement, and they provided an invaluable source of trusted support for participants
(see Woodrow et al., 2021 [31]).

Our approach of using three interlinked focus groups provided an opportunity to
develop rapport, sense check and build on ideas over the sessions. The supportive atmo-
sphere of the focus group in which young people were surrounded by peers and youth
workers they knew, as well as research team members experienced in working with young
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people, perhaps helped to foster a more critical take and to enable participants to challenge
each other. The context afforded young people a forum in which to develop understandings
rather than being solely a means of extracting ideas. This highlights the importance of
giving young people time and space to discuss and reflect on their perspectives on health
inequalities [71,72]. Perhaps most importantly, we received consistently positive feedback
from both participants and youth leaders across the three areas. Indeed, the retention of our
participants over the series of three focus groups, which involved young people actively
joining to participate in their free time (both whilst at home and during their youth groups
sessions), demonstrates their engagement with and commitment to the project.

Generating data during the COVID-19 pandemic also afforded a unique lens through
which the young people viewed and subsequently discussed inequalities in health. Indeed,
many young people recognised the unequal impact of the pandemic on health and were, to
some extent, aware of the way existing inequalities have been exposed by the pandemic [11].
Therefore, this may help explain some of our findings around young people’s nuanced
appreciations of the links between socioeconomic position and health.

4.4. Priorities for Future Research

More research exploring young people’s perspectives on the relationships between
socioeconomic circumstances, inequality and health is needed to address the current
paucity. In particular, work with marginalised groups (such as looked-after children, care
leavers, homeless young people, young people not in education, employment or training)
who may be more likely to experience adverse social determinants of health would be
beneficial [73]. Conversely, work with young people from more affluent contexts would
provide interesting comparison and help counter a more general focus in the literature
on areas of socioeconomic deprivation [17]. Further, research with groups not recruited
through youth organisations would help explore if the perspectives found in our work
were shaped by the participants” involvement in youth organisations. Finally, it would be
beneficial to explore ways to more effectively discuss, describe and teach topics of health
inequality and look at ways to explore such topics in ways that are not stigmatising or
fatalistic but that encourage positive social change [71].

4.5. Policy and Practice Implications

Our study highlights an ongoing need for policies that address young people’s every-
day socioeconomic realities and experiences. First and foremost, young people’s emphasis
on the all-pervasive impact of poverty on their opportunities to enjoy good health under-
scores the importance of pro-equity policies to end poverty. Their foregrounding of the
uneven socioeconomic patterning of time and its impact on health and wellbeing highlights
a need to tackle long (and often unsociable) working hours for people living in the most
deprived neighbourhoods [74]. Further, there is an ongoing need for policies that address
the conditions and impacts of unsuitable housing and that make it easier for young people,
particularly those in socioeconomically disadvantaged areas, to eat more healthily and
access health-promoting activities and spaces.

While local authorities have responsibility to implement important practical changes
here (e.g., enhancing green spaces and parks, making streets safer and establishing cycle
lanes), this needs to be enabled by funding. The public health grant awarded to local
authorities is currently one billion pounds lower (in real terms per capita) than it was
in 2015/16 [24], and reductions in funding allocations have been higher in the poorest
areas of the country [75]. In particular, young people in this study highlighted that youth
clubs afford a safe space to socialise with peers, access information and advice and form
trusting relationships with professionals. Yet, policy decisions have resulted in significant
drops in funding for youth services with, for example, 750 youth centres forced to close
between 2010/11 and 2018/19 [76]. This worrying trend has been exacerbated by increased
funding pressures during COVID-19 [77]. Further, while on the one hand our study points
to the importance of cross-sectoral action across a range of policy areas [46,78], we are
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wary here of falling into the trap of ‘shifting from a social inequality to a health inequality
frame’ [79] (p. 653), and focusing our attention on the lower rather than the higher levels of
Raphael’s (2011) seven discourses [12]. Such a framing, Lynch (2017) argues, can serve to
make tackling inequalities seem like an insurmountable problem and divert attention away
from policies (such as taxation, redistribution and labour market regulation) that we know
will impact upon socioeconomic inequalities and, in doing so, health inequalities [79,80].

5. Conclusions

Our study affords an important contribution to the dearth of exploration around
young people’s perspectives on inequalities in health [17,27,28]. Our focus on areas of
high deprivation provides important insights and contributes to the limited body of work
exploring the perspectives of people living on a low income in socio-epidemiological
research more broadly [22,81] and calls for policy to tackle inequalities to be ‘grounded in
the realities of people living in poverty’ [82] (para.2). Our study demonstrates that young
people understand that health inequalities are generated by social determinants of health,
which in turn influence behaviours. They highlight a complex interweaving of pathways
between social determinants and health outcomes. However, they do not tend to think
in terms of the SDH and their distribution as resulting from the power and influence of
those who create and benefit from health and social inequalities. It may be that they are
unused to thinking in this way or that they have understandings that we have not fully
appreciated. An informed understanding of the causes of health inequalities, influenced
by their own unique generational experiences, is important to help young people achieve
greater equity in the future than they perceive at the present.
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Abstract: Multiple long-term conditions (MLTCs) are influenced in extent and nature by social
determinants of health. Few studies have explored associations between household tenure and
different definitions of MLTCs. This study aimed to examine associations between household tenure
and MLTCs amongst working-age adults (16 to 64 years old, inclusive). This cross-sectional study
used the 2019-2020 wave of an innovative dataset that links administrative data across health and
local government for residents of a deprived borough in East London. Three definitions of MLTCs
were operationalised based on a list of 38 conditions. Multilevel logistic regression models were built
for each outcome and adjusted for a range of health and sociodemographic factors. Compared to
working-age owner-occupiers, odds of basic MLTCs were 36% higher for social housing tenants and
19% lower for private renters (OR 1.36; 95% CI 1.30-1.42; p < 0.001 and OR 0.81, 95% CI 0.77-0.84,
p < 0.001, respectively). Results were consistent across different definitions of MLTCs, although
associations were stronger for social housing tenants with physical-mental MLTCs. This study finds
strong evidence that household tenure is associated with MLTCs, emphasising the importance of
understanding household-level determinants of health. Resources to prevent and tackle MLTCs
among working-age adults could be differentially targeted by tenure type.

Keywords: multimorbidity; multiple long-term conditions; comorbidity; social determinants of
health; housing; household tenure; data linkage

1. Introduction

The co-occurrence of multiple long-term conditions (MLTCs) within a single individual
is a major public health challenge both globally and in the UK. The nature and extent of
MLTCs is influenced by social determinants of health (SDoH) [1]. The role of individual-
and area-level social determinants has been widely reported—prevalence and incidence
of MLTCs are greater with increasing age, for women, for ethnic minorities, and those
living with greater socioeconomic deprivation [1-6]. Yet recent evidence suggests that
household-level SDoH (such as household tenure) are often overlooked as determinants
of MLTCs despite comparatively large effect sizes for household compared to area-level
SDoH [7]. In their landmark report, the Academy of Medical Sciences (AMS) concluded
that most evidence focuses on “population or individual-level” determinants and that “it
will be valuable to consider whether factors that operate at the household-level can also
influence MLTCs” [1]. In addition, exploring these relationships amongst working-age
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adults has received little attention [1,7,8]. This is despite recent evidence that suggests the
median age of onset of MLTCs decreased from 56 years in 2004 to 46 years in 2019 [9].

Household tenure—whether someone privately rents their home, rents from social
housing, or owner-occupies—is widely considered a SDoH [10]. In recent years, home-
ownership in England has increased amongst older adults and decreased in mid-life, with
the private rental market increasingly housing working-age adults [11]. First introduced
in 1980, the UK Government’s Right to Buy policy and its future iterations enabled some
more wealthier social housing tenants to legally buy their properties at a discount, result-
ing in tenure types more segregated by economic status and social class [12]. Different
tenure types are thought to influence health through differences in exposure to various
household- and area-level stressors, such as household overcrowding and access to green
space [13-15]. However, studies examining associations between household tenure and
MLTCs report mixed results, have not explored associations in the English context and have
not examined interactions between tenure and other household-level sociodemographic
circumstances [7]. This is important as evidence suggests that context-specific factors such
as degree of homeownership, and supply and conditions of rented housing may profoundly
influence the meaning associated with residing in different tenures across geographies and
over time [7,14,16,17].

Using an innovative dataset linking data from local government, health and social
care, this study aimed to examine and quantify associations between household tenure and
MLTCs amongst working-age adults residing in a deprived borough of East London.

2. Materials and Methods
2.1. Study Design, Data Source and Participants

This cross-sectional study uses the Care City Cohort, which links administrative
health and social data across local government services, health providers, and health
commissioners for residents of Barking and Dagenham (LBBD) [18]. Data are linked at both
individual and household levels. LBBD is a deprived, outer borough of East London, with
approximately 211,988 residents and a younger and more ethnically diverse population
compared to the rest of England [19]. See Appendix A for an overview of the dataset and
data linkage steps. This manuscript was prepared following the RECORD checklist [20].

This study used a cross-section of the primary care and local government data taken
on 1st April 2019. Individuals were included if they were of working age (between 16
and 64 years old, inclusive) [21], identified as residents of the borough by Mayhew and
Harper’s Residents” Matrix [22], and were not living in a residential home.

2.2. Outcome Measures: MLTCs

MLTCs status was determined based on the presence or absence of 38 long-term
conditions recorded in a participant’s primary care record. Flags of these conditions were
derived using publicly available code lists [23].

This study operationalised three definitions of MLTCs in consultation with patients
and clinicians:

1.  Basic MLTCs, the co-occurrence of two or more long-term conditions within a single
individual;

2. Physical-mental MLTCs, the co-occurrence of two or more long-term conditions within
a single individual, one of which must be depression or anxiety and one of which
must be a physical condition;

3. Complex MLTCs, the co-occurrence of three or more long-term conditions affecting
three or more different bodily systems within a single individual [24].

The third definition was operationalised as conditions originating from different
bodily systems are thought to be harder to treat due to different origins and/or treatment
plans [1,24]. See Table A2 for the 38 conditions, how these conditions were grouped by
bodily system and their distribution across the study cohort. Binary variables were created
to indicate the presence or absence of each MLTCs outcome for each participant.
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2.3. Main Exposure: Household Tenure

Individuals were defined as “owner-occupiers” if living in an owner-occupied house-
hold (outright or with a mortgage), “private renters” if living in a privately rented property,
or “social housing tenants” if living in a socially rented household (from local government
or a housing association). A fourth “unknown” category was created to account for missing
data. Data on tenure were extracted from the council’s housing data systems.

2.4. Covariates

Data on age and sex were extracted from primary care records. Eight categories
were created to code individuals’ ages in years (<16, 16-29, 3044, 45-54, 55-64, 65-74,
75-84, and 85+). Sex was coded as male or female. Data on ethnicity were extracted from
council records and coded into five categories: “White”, “Black”, “Asian”, “Other” and
“Unknown”. Data on BMI and smoking status were extracted from primary care records.
BMI was coded into five categories defined by the NHS as follows: underweight (below
18.5), healthy (between 18.5 and 24.9), overweight (between 25 and 29.9), obese (between
30 and 39.9) and morbidly obese (over 40), with a sixth “unknown” category to account for
missing data. Smoking status data were coded into four categories: non-smoker, smoker,
ex-smoker, or “unknown”.

Data on household welfare benefits, occupancy and household type were extracted
from council housing records. Households receiving welfare benefits to support rental
payments (‘housing benefit’) were classified by whether eligibility was based on receipt
of other welfare benefits and, if so, the type: Employment Support and Allowance (ESA),
Pension Credit, Income Support or Job Seeker’s Allowance (JSA). Two further categories
reflecting households solely in receipt of housing benefit or in receipt of no benefits were
created. Occupancy data were recorded into four categories to reflect 1-2, 3-5, 6-10 and
11 or more people within a household. Data on household type captured households as
six types: adults with children, adults with no children, single adult with children, single
adult, older adults with no children, and three generations.

To provide a marker of overall deprivation in each participants’ residential area
relative to other areas in the borough, borough-specific Index of Multiple Deprivation
(IMD) quintiles were calculated for each small geographical area (Lower Super Output
Area; LSOA) using 2019 IMD scores [25]. Each LSOA comprised a maximum of 3000
residents and 1200 households [26].

2.5. Main Data Analysis

Multilevel logistic regression modelling was used to explore associations between
household tenure and MLTCs prevalence amongst working-age residents with complete
data (see Table 1 and Figure Al). To assess the relative impact of adjusting for individual
compared to household-level covariates on the association between tenure and MLTCs
prevalence, we built three distinct models for each outcome. First, an unadjusted model
with no covariates included. Second, a model adjusted for individual-level sociodemo-
graphic characteristics available in the dataset and found to be associated with both MLTCs
prevalence and household tenure in previous literature [17,27-29]. These covariates were
age, sex, ethnicity, BMI and smoking. The third and final model for each outcome addition-
ally adjusted for household benefits receipt, occupancy and type to control for potential
household-level factors correlated with both household tenure and MLTCs (see covariates
above). We chose to adjust for household benefits receipt as it was the best proxy measure
available in the dataset for other important covariates such as employment. We chose
to adjust for household occupancy and type as a previous systematic review examining
household- and area-level social determinants of MLTCs found these factors were associ-
ated with MLTCs prevalence in some contexts [7]. Model fit was assessed using Akaike’s
Information Criteria (AIC). We considered multilevel models to account for the potential
clustering of individuals within geographical areas, as individuals are likely to be more
similar in terms of individual, household- and area-level factors if residing in the same
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areas than if residing in different areas. All models included random effects at the Lower
Layer Output Area (LSOA) level to account for clustering within areas. Models were
estimated using the Ime4 package in R, using restricted maximum likelihood [30]. The 95%
confidence intervals were calculated using the Wald test [31].

Table 1. Characteristics of study participants (N = 132,296).

Total Sample Basic MLTCs Physical-Mental MLTCs Complex MLTCs
(N =132,296) (N = 23,683) (N = 6269) (N =7931)
o o Odds Ratio o Odds Ratio o Odds Ratio
N N (95% CI) N (95% CI) N (95% CI)
Individual-level variables
Age
16-29 37,486 (28.3) 2502 (10.6) 1 (baseline) 578 (9.22) 1 (baseline) 329 (4.15) 1 (baseline)
30-44 49,284 (37.3) 5689 (24.0)  1.82(1.74-1.92) 1669 (26.6)  2.24 (2.04-2.46) 1274 (16.1)  3.00 (2.66-3.39)
45-54 26,560 (20.1) 7021 (29.6)  5.02(4.79-528) 1898 (30.3)  4.91 (447-541) 2372(29.9) 11.1(9.87-12.5)
55-65 18,966 (14.3) 8471 (35.8) 11.3(10.7-11.9) 2124 (33.9)  8.05(7.34-8.85) 3956 (49.9)  29.8 (26.6-33.4)
Sex
Female 68,004 (51.4) 13,298 (56.1) 1 (baseline) 4112 (65.6) 1 (baseline) 4628 (58.4) 1 (baseline)
Male 64,292 (48.6) 10,385 (43.9)  0.79 (0.77-0.82) 2157 (34.4)  0.54(0.51-0.57) 3303 (41.6)  0.74 (0.71-0.78)
Ethnicity
White 69,611 (52.6) 14,472 (61.1) 1 (baseline) 4755 (75.8) 1 (baseline) 5181 (65.3) 1 (baseline)
Black 28,335 (21.4) 4178 (17.6) 0.66 (0.63-0.68) 617 (9.84) 0.30 (0.28-0.33) 1174 (14.8)  0.54 (0.50-0.57)
Asian 31,879 (24.1) 4822 (20.4) 0.68 (0.66-0.70) 852 (13.6) 0.37 (0.35-0.40) 1524 (19.2)  0.62 (0.59-0.66)
Other 1957 (1.48) 175 (0.74) 0.37 (0.32-0.44) 40 (0.64) 0.28 (0.20-0.38) 40 (0.50) 0.26 (0.19-0.35)
Unknown 514 (0.39) 36 (0.15) 0.29 (0.20-0.40) 5(0.08) 0.13 (0.05-0.29) 12 (0.15) 0.30 (0.16-0.50)
BMI categories
Underweight 4332 (3.27) 522 (2.20) 0.85 (0.77-0.94) 144 (2.30) 0.89 (0.74-1.05) 119 (1.50) 0.72 (0.60-0.87)
Healthy weight 33,918 (25.6) 4707 (19.9) 1 (baseline) 1264 (20.2) 1 (baseline) 1274 (16.1) 1 (baseline)
Overweight 35,870 (27.1) 6854 (28.9) 147 (1.41-1.53) 1677 (26.8)  1.27(1.18-1.37) 2143 (27.0)  1.63 (1.52-1.75)
Obese 27,941 (21.1) 7893 (333) 244 (2.35-2.54) 2142 (34.2) 2.14(2.00-2.30) 3045(384) 3.13(2.93-3.35)
Morbidly obese 4820 (3.64) 2106 (8.90)  4.82 (451-5.14) 709 (11.3)  4.46 (4.04-491) 1001 (12.6)  6.72 (6.14-7.34)
Unknown 25,415 (19.2) 1601 (6.76) 0.42 (0.39-0.44) 333 (5.31) 0.34 (0.30-0.39) 349 (4.40) 0.36 (0.32-0.40)
Smoking status
Non-smoker 77,913 (58.9) 12,972 (54.8) 1 (baseline) 2851 (45.5) 1 (baseline) 4117 (51.9) 1 (baseline)
Ex-smoker 15,834 (12.0) 4536 (19.2) 2.01(1.93-2.09) 1366 (21.8)  2.49 (2.32-2.66) 1806 (22.8)  2.32 (2.18-2.45)
Smoker 25,495 (19.3) 5849 (24.7) 149 (1.44-154) 2013 (32.1) 226(2.13-2.39) 1987 (25.1)  1.52(1.43-1.60)
Unknown 13,054 (9.87) 326 (1.38) 0.13 (0.11-0.14) 39 (0.62) 0.08 (0.06-0.11) 21 (0.26) 0.03 (0.02-0.04)
Household-level variables
Tenure
Owner-occupied 54,324 (41.1) 9278 (39.2) 1 (baseline) 1801 (28.7) 1 (baseline) 2853 (36.0) 1 (baseline)
Privately rented 39,885 (30.1) 5143 (21.7) 0.72 (0.69-0.75) 1328 (21.2)  1.00 (0.93-1.08) 1554 (19.6)  0.73 (0.69-0.78)
Social housing 35,776 (27.0) 9004 (38.0) 1.63 (1.58-1.69)  3085(49.3)  2.75(2.59-2.92) 3450 (43.5)  1.93(1.83-2.03)
Unknown 2311 (1.75) 258 (1.09) 0.61 (0.53-0.69) 55 (0.88) 0.71 (0.54-0.92) 74 (0.93) 0.60 (0.47-0.75)
Benefit receipt
None 116,306 (87.9) 18,615 (78.6) 1 (baseline) 4184 (66.7) 1 (baseline) 4569 (57.6) 1 (baseline)
ESA 5636 (4.26) 2926 (12.4) 6.02 (5.69-6.36) 1499 (23.9) 11.3(10.5-12.1) 1652 (20.8)  9.09 (8.52-9.69)
Pension 1842 (1.39) 489 (2.06) 2.01 (1.81-2.23) 130 (2.07) 2.36 (1.96-2.82) 183 (2.31) 2.42 (2.06-2.82)
Income support 2491 (1.88) 758 (3.20) 2.44 (2.23-2.66) 243 (3.88) 3.36 (2.92-3.84) 300 (3.78) 3.00 (2.65-3.39)
JSA 638 (0.48) 168 (0.71) 1.99 (1.66-2.37) 597 (0.65) 2.13 (1.53-2.90) 63 (0.79) 2.40 (1.83-3.09)
Housing benefit only 5383 (4.07) 727 (3.07) 140 (1.34-146) 172 (274)  2.14(1.99-2.29) 1164 (14.7)  1.61 (1.51-1.72)
Occupancy (number of
people in household)
12 29,082 (22.0) 7878 (33.3) 1 (baseline) 2557 (40.8) 1 (baseline) 3117 (39.3) 1 (baseline)
3-5 76,291 (57.7) 12,438 (52.5)  0.52 (0.51-0.54) 3040 (48.5)  0.43 (0.41-0.45) 3855 (48.6)  0.44 (0.42-0.47)
6-10 25,251 (19.1) 3205 (13.5) 0.39 (0.37-0.41) 639 (10.2) 0.27 (0.25-0.29) 913 (11.5) 0.31 (0.29-0.34)
11+ 1672 (1.26) 162 (0.68) 0.29 (0.24-0.34) 33(0.53) 0.21 (0.14-0.29) 46 (0.58) 0.24 (0.17-0.31)
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Table 1. Cont.

Total Sample Basic MLTCs Physical-Mental MLTCs Complex MLTCs
(N =132,296) (N = 23,683) (N = 6269) (N =7931)
Odds Ratio Odds Ratio Odds Ratio
N (%) N (%) (95% CI) N (%) 95% CI) N (%) (95% CI)
Household type
Adults with children 60,648 (45.8) 7715 (32.6) 1 (baseline) 1767 (28.2) 1 (baseline) 2110 (26.6) 1 (baseline)
Adults with no children 41,974 (31.7) 9023 (38.1) 1.88(1.82-1.94) 2344 (37.4) 197(1.85-2.10) 3269 (41.2)  2.34(2.22-2.48)
Single adult with children 7274 (5.50) 1103 (4.66) 123 (1.14-131)  355(5.66)  1.71(1.52-1.92)  254(3.20)  1.00 (0.88-1.14)
Single adult 10,675 (8.07) 3341 (141)  3.13(298-328) 1212(19.3) 427 (3.95-4.61) 1405 (17.7)  4.20 (3.92-4.51)
Older cohabiting adults 7226 (5.46) 1865 (7.87) 2.39 (225-2.53) 467 (7.45)  2.30(2.07-2.55) 695 (8.76)  2.95(2.70-3.23)
Three generations 4499 (3.40) 636 (2.69) 1.13 (1.03-1.23) 124 (1.98) 0.94 (0.78-1.13) 198 (2.50) 1.28 (1.10-1.48)
Area-level variables
Index of Multiple
Deprivation Quintiles *
1 (least deprived) 27,305 (20.6) 4538 (19.2) 1 (baseline) 1017 (16.2) 1 (baseline) 1467 (18.5) 1 (baseline)
2 26,338 (19.9) 4401 (18.6) 1.01(0.96-1.05) 1068 (17.0) ~ 1.09 (1.00-1.19) 1374 (17.3)  0.97 (0.90-1.05)
3 26,556 (20.1) 4718 (19.9) 1.08 (1.04-1.13)  1271(20.3)  1.30 (1.19-1.41) 1589 (20.0)  1.12(1.04-1.21)
4 25,868 (19.6) 4778 (20.2) 1.14(1.09-1.19) 1328 (19.5)  1.40(1.29-1.52) 1617 (20.4)  1.17 (1.09-1.26)
5 (most deprived) 26,229 (19.8) 5248 (22.2) 1.25(1.20-1.31) 1585 (19.6)  1.66 (1.53-1.80) 1884 (23.8)  1.36 (1.27-1.46)

Note: the denominator for all characteristics (individual and household) is the number of individuals. OR
= odds ratio; 95% CI = 95% confidence interval; ESA = Employment Support and Allowance, and JSA = Job
Seeker’s Allowance. * Calculated for Barking and Dagenham based on raw Index of Multiple Deprivation scores
(2019) [25].

2.6. Subgroup and Sensitivity Analyses

Three interaction terms were separately added to the final model for each outcome
to evaluate potential interactions between household tenure and other household factors.
We assessed interactions with receipt of benefits, household occupancy and type (see
covariates above) as these are most likely to modify the association between housing
tenure and MLTCs, and they also act at the household-level. Any differences in these
household-level characteristics by tenure type can be found in Table A3.

3. Results
3.1. Participant Characteristics

Of the 232,671 participants whose primary care and local government records were
successfully linked, 132,296 participants were eligible for inclusion in this study. A total
of 78,379 records (33.7%) were excluded as individuals were not of working age, 21,847
records (9.39%) were excluded due to unconfirmed resident status and 95 were excluded
due to living in a residential home (0.04%) (see Figure A1).

The 132,296 study participants resided in 59,535 households and 110 LSOAs. Table 1
gives an overview of the study participants. A total of 86,770 participants (65.6%) were
between the ages of 16 and 44 years old and 68,004 (51.4%) were female. A total of 69,611
(52.6%) were of White ethnicity and 68,631 (51.8%) were overweight, obese or morbidly
obese. A total of 54,324 participants (41.1%) were owner-occupiers, 39,885 (30.1%) were
private renters and 35,776 (27.0%) were social housing tenants. Crude prevalence of basic,
physical-mental, and complex MLTCs was 17.9% (23,683/132,296), 4.7% (6269/132,296)
and 6.0% (7931/132,296), respectively.

The number of participants with missing data on tenure, ethnicity, BMI, and smoking
status were 2311 (1.75%), 514 (0.39%), 25,415 (19.2%) and 13,054 (9.87%), respectively. A
total of 102,430 participants had complete data across all variables and were included in
analyses (see Figure A1).

3.2. Household Tenure and MLTCs

After adjusting for individual-level characteristics (age, sex, ethnicity, BMI, and smok-
ing), social housing tenants were more likely to have basic MLTCs (OR 1.90; 95% CI
1.83-1.98), physical-mental MLTCs (OR 2.60, 95% CI 2.43-2.79,) and complex MLTCs (OR
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2.23,95% CI 2.10-2.37) when compared to owner-occupiers (Table 2). For private renters,
there was no evidence of a difference in the odds of basic MLTCs compared to owner-
occupiers (p = 0.630). Conversely, private renters were more likely to have physical-mental
and complex MLTCs when compared to owner-occupiers (physical-mental MLTCs: OR
1.29, 95% CI 1.19-1.40; complex MLTCs: OR 1.16, 95% CI 1.08-1.25).

Table 2. Estimated odds ratios of multiple long-term conditions (MLTCs) with household tenure for
working-age adult residents with complete data (N = 102,430).

MLTCs

Model 12 Model 2 Model 3 ¢
Prevalence Unadjusted p Value Adjusted p Value Adjusted p Value
N (%) OR (95% CI) OR (95% CI) OR (95% CI)
Basic MLTCs
Household tenure
OOC * (ref) 8645 (39.8) - - -
Social housing 8269 (38.1) 1.82 (1.76-1.89) <0.001 1.90 (1.83-1.98) <0.001 1.36 (1.30-1.42) <0.001
Privately rented 4805 (22.1) 0.76 (0.73-0.79) <0.001 1.01 (0.97-1.05) 0.630 0.81 (0.77-0.84) <0.001
Variance Partition Coefficient (%) 2.96 1.42 1.14
Physical-mental MLTCs
Household tenure
0O0C * (ref) 1705 (29.1) - - -
Social housing 2894 (49.4) 3.03 (2.83-3.23) <0.001 2.60 (2.43-2.79) <0.001 1.46 (1.35-1.58) <0.001
Privately rented 1261 (21.5) 1.08 (1.00-1.17) 0.042 1.29 (1.19-1.40) <0.001 0.85 (0.78-0.93) <0.001
Variance Partition Coefficient (%) 6.05 1.98 1.31
Complex MLTCs
Household tenure
OOC * (ref) 2740 (36.6) - - -
Social housing 3276 (43.7) 2.12 (2.00-2.25) <0.001 2.23(2.10-2.37) <0.001 1.34 (1.25-1.44) <0.001
Privately rented 1479 (19.7) 0.77 (0.72-0.83) <0.001 1.16 (1.08-1.25) <0.001 0.81 (0.74-0.87) <0.001

Variance Partition Coefficient (%)

411 1.36 0.88

Complex MLTCs = the co-occurrence of three or more long-term conditions affecting three or more different
body systems within a single individual. * OOC = owner-occupied. * Model 1—an unadjusted model with no
covariates. ® Model 2—model adjusted for individual-level covariates: age, sex, ethnicity, BMI and smoking status.
€ Model 3—model adjusted for model 2 covariates plus household benefits receipt, household occupancy and
household type.

After additional adjustment for household-level characteristics (benefits receipt, occu-
pancy, and household type), social housing tenants were still more likely to have MLTCs
compared to owner-occupiers, but associations were weaker for all three definitions of
MLTCs (basic MLTCs: OR 1.36, 1.30-1.42; physical-mental MLTCs: OR 1.46, 95% CI 1.35—
1.58; complex MLTCs: OR 1.34; 95% CI 1.25-1.44). On the other hand, private renters were
less likely to have basic MLTCs (OR 0.81, 95% CI 0.77-0.84), physical-mental MLTCs (OR
0.85, 95% CI 0.78-0.93) and complex MLTCs (OR 0.81, 95% CI 0.74-0.87) (Table 2). IMD
quintiles were not included in final models for the three MLTCs outcomes as adding these
resulted in poorer model fit.

3.3. Subgroup Analyses

Our subgroup analyses suggest subgroup effects according to household benefits
receipt, occupancy and household type (see Tables A4-A6). The odds of MLTCs for
private renters (compared to owner-occupiers) were considerably stronger for households
in receipt of benefits compared to those not receiving benefits. For example, odds of
basic MLTCs were 76% greater for privately rented households where someone was in
receipt of ESA compared to households not receiving ESA (OR 1.76, 95% CI 1.35-2.29).
There was no evidence of an interaction between living in social housing and household
benefits receipt (see Table A4). The odds of MLTCs for both social housing tenants and
private renters (compared to owner-occupiers) were higher for single-adult households
compared to households with adults and children. For example, the odds of basic MLTCs
for social housing tenants compared to owner-occupiers were 31% greater for single-adult
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households (OR 1.31, 95% CI 1.15-1.50). Evidence for subgroup effects for other household
types were weaker, with most interactions not statistically significant (see Table A6).

4. Discussion
4.1. Summary of Study Findings

Risk of MLTCs amongst working-age residents of a deprived East London borough
was greater for social housing tenants and lower for privately renters, when compared to
owner-occupiers. These associations remained significant after adjusting for a range of
individual- and household-level characteristics and were consistent across different defini-
tions of MLTCs. Other household-level variables—household benefits receipt, occupancy,
and type—were important modifying factors, with associations between tenure and MLTCs
greater for individuals in single-adult households and households in receipt of certain
benefits.

4.2. Comparisons with Existing Literature

Our prevalence estimates are in keeping with previous estimates for this age
group [6,9,32,33]. Prevalence of MLTCs was greater with increasing age and for females,
consistent with previous literature [1,6]. However, prevalence was lower for ethnic mi-
nority compared with White participants, which contradicts many studies and may be
an age-related effect [1,27,32]. In this study, participants lived in a deprived borough in
East London where older and younger individuals tend to be White and ethnic minorities,
respectively.

We found that social housing tenants exhibited greater risk of MLTCs compared to
owner-occupiers, aligning with findings from Northern Ireland yet contradicting those
from a Hong Kong-based study [34,35]. This supports the idea that associations between
household-level SDoH and MLTCs may be context specific, influenced by housing policy,
supply and conditions of social housing, stigma and other household circumstances such
as benefits receipt (see Table A3) [7]. In the UK specifically, social housing tenants may
be exposed to various “hard” (material) and “soft” (psychological) factors that interact to
cause or exacerbate MLTCs [14]. Evidence suggests social housing tenants in the UK have
higher levels of C-reactive protein, a biomarker of inflammation associated with various
long-term conditions [17,36]. In addition, social housing tenants have less control over the
condition of their property and their built environment, and are less able to leave their
property, whilst owner-occupying affords ontological security—the sense of security and
control afforded when owning your home [37,38]. On top of this, the UK Housing Act
(1998) requires social housing to be allocated based on certain criteria, one of which is ill
health. As such, MLTCs may be a qualifying characteristic for eligibility for social housing,
which may explain our estimated associations.

The lower risk of MLTCs found for private renters compared to owner-occupiers con-
tradicts previous research from the US and Northern Ireland [32,35]. Our analyses adjusted
for variables not adjusted for in these studies—household benefits receipt, occupancy, and
household type. Our findings suggest these were important explanatory factors for the
association between tenure and MLTCs, but they did not explain all of the additional risk
experienced by social housing tenants, nor the decreased risk for private renters. In the UK,
the private rental market is expanding considerably, and private renters are an increasingly
heterogenous group in terms of their demographic, social and economic circumstances [11].
As such, more longitudinal, causal analyses are needed to unpick the complex relationships
between different tenure types and MLTCs, taking into account the influence of other
household characteristics.

We found that the association between tenure and MLTCs was greater for individuals
in single-adult households and households with one or two occupants when compared
to higher numbers of occupants. However, previous research examining associations
between living alone and MLTC prevalence presents mixed results [7]. In our context, a
deprived borough of East London, single-adult households may have less social support
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and be more financially uncertain than households with multiple occupants, increasing
their vulnerability to any adverse effects imposed by their tenure [39]. We also found
that the association between tenure and MLTCs was greater for individuals in households
where someone was in receipt of certain benefits. Only one previous study has explored
subgroup effects in the relationship between tenure and MLTCs and they similarly found
that household financial burden mediated this relationship, albeit with a small effect [34].
Our findings support this work, and, again, suggest further research should capture data
on, and account for, other household-level characteristics when examining relationships
between tenure and MLTCs.

Differences in the risk of MLTCs with tenure type were not explained by commonly
used area-level deprivation measures as most areas in our study are amongst the most
deprived nationally [7]. These findings further demonstrate the importance of capturing
data on, and understanding, household-level SDoH as this information could support
service planning when area-level deprivation measures are unable to capture enough
variation to model socioeconomic inequalities in MLTCs. In addition, our findings were
consistent across different definitions of MLTCs, illustrating the importance of household
tenure as a risk factor for MLTCs.

4.3. Strengths and Limitations

This is the first study to explore associations between household tenure and MLTCs in
England. Our findings add to the current literature, and our analyses would not have been
possible without the innovative linkage of primary care and local government data. We
operationalised three definitions of MLTCs that captured different types of MLTCs with
different degrees of complexity. We used publicly available code lists to determine the
presence of each condition.

Our study was conducted in one deprived borough in East London and, whilst our
findings could be generalisable to other urban areas, they may not hold in contexts that
are less deprived, more rural and have different tenure profiles [7,40]. We restricted
our analyses to complete cases, which assumes that any differences between individuals
with missing and complete data are explained by differences in observed individual and
household characteristics included in the regression models. We recognise that there may
be other variables associated with the missing data that we have not adjusted for. However,
this is unlikely to have significantly changed the results due to the limited role that BMI
and smoking status have in the association between tenure and MLTCs prevalence [41]. We
did not account for disease severity or symptom burden on the patient, or other dimensions
of MLTCs such as frailty. We may have misclassified households where owner-occupiers
privately rented rooms, which may have biased estimates towards the null if private renters
who co-resided with their owner-occupying landlords differed systematically in their health
compared to private renters who did not. In addition, our measure of household benefits
receipt did not capture eligibility for benefits, and we could not adjust for other important
factors such as education. The cross-sectional study design did not allow us to explore
temporal relationships between tenure and MLTCs. We adjusted for household benefits
receipt, occupancy, and household type as potential confounders, but also demonstrated
important subgroup effects according to some of these characteristics. It is possible these
variables may modify the relationship between tenure and MLTCs. More longitudinal
analyses are needed to determine how these factors interact over time to impact MLTCs.

4.4. Implications for Practice and Policy

Most interventions for MLTCs focus on retired, older adults, yet our findings indicate
that working-age adults are an important population to consider when aiming to address
MLTCs. There is currently a gap in models of care or interventions aimed at working-age
adults, for whom there may be greater opportunity for prevention of MLTCs through ad-
dressing SDoH than amongst older adults [1]. Initiatives that target preventative resources
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at working-age adults with MLTCs who live in social housing could slow the progression
of MLTCs and improve health outcomes, ultimately saving future costs [8].

5. Conclusions

This study finds strong evidence that risk of MLTCs amongst working-age residents
of a deprived East London borough was greater for social housing tenants and lower for
privately renters when compared to owner-occupiers. Associations were consistent across
different definitions of MLTCs, which emphasises the importance of understanding and
addressing household-level determinants of health. Our findings suggest that resources to
prevent and tackle MLTCs could be differentially targeted by tenure type and that working-
age adults are an important population to consider in preventative strategies. Further
research should employ longitudinal research methods to assess temporal relationships
between household social determinants and MLTCs.
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Appendix A. Overview of the Care City Cohort and Data Linkage Steps

In 2017, the leaders of Barking and Dagenham Council, North East London NHS
Foundation Trust (NELFT) and Barking and Dagenham, Havering and Redbridge Clinical
Commissioning Group (BHR CCG), and their Caldicott guardians (a senior person within
each organisation who is responsible for protecting the confidentiality of people’s health and
care information and making sure it is used properly), signed data sharing agreements to
create a dataset that linked administrative data for the population of Barking and Dagenham
(B&D) between 1st April 2011 and 31st March 2017. Since its creation, the dataset has been
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updated on an annual basis. It is hosted in the Barking and Dagenham, Havering, and
Redbridge NHS Accredited Data Safe Haven, with governance and oversight provided by
the Barking and Dagenham, Havering, and Redbridge Information Governance Steering
Committee.

The dataset was created as part a larger research programme of work [18]. It con-
tains routinely collected administrative health and social data across local government
services, health providers, and health commissioners. Data are linked at the individual
and household levels using linkage keys (replacing NHS numbers and Unique Property
Reference Numbers; UPRNS). The data are pseudonymised and include information on
sociodemographic characteristics, health variables, household variables and data on health
and social care service utilisation. Data on all sociodemographic and health variables for
each cross-section are taken as a snapshot on 1st April 2019 to account for in-year changes
in variables. The dataset is not currently publicly available but was made available to the
wider research community in Autumn 2020.

More information on the dataset can be found here [42] and here [43]. More informa-
tion on the codes and algorithms used to classify variables as part of the creation of the
Care City Cohort can be found at this reference [18].

This study used data from the 2019/20 cross-section of the Care City Cohort. We
requested access to pseudonymised sociodemographic and health variables extracted from
primary care data, and resident data extracted from local government data. We did not
have access to other data available within the Care City Cohort, such as data on health and
care service utilisation.

Data were provided unlinked with linkage keys, i.e., with the identification codes
generated to replace NHS numbers and UPRNs. We used these to link the data at the
individual and household levels. First, we linked the individual- and household-level local
government data on Household_ID (the household-level identification code created by
Care City to replace UPRNs). Second, we linked the individual-level primary care data to
the linked local government data on Patient_ID (the individual-level identification code
created by Care City to replace NHS numbers). Third, we linked a fourth dataset provided
by Care City that detailed care homes in Barking and Dagenham and their Household_IDs.
We linked this to the cohort data on Household_ID. Finally, we linked a fifth dataset from
ONS that contained area-level deprivation data from 2019. We linked this dataset to the
data on LSOA code (a unique number identifying each small area/LSOA in England). All
linkages were conducted in R software using the merge function from the R base package.
Figure Al illustrates the results of the linkages of the separate primary care and local
government datasets. A total of 232,671 individuals were linked across primary care and
local government datasets (84.0% of the original primary care records).

To assess whether there were any potential selection biases in the linkage results, we
calculated standardised differences in key variables for matched and unmatched primary
care records [44]. Standardised differences of 0.2, 0.5, and 0.8 indicate small, medium
and large effect sizes, respectively [44]. We were not able to assess potential biases in
social variables extracted from local government records (i.e., in the household tenure
variable and other household variables) as, by definition, unmatched primary care records
did not have corresponding local government data. However, the number of unmatched
local government records was considerably low (N = 369). Table A1l presents the results
of analyses conducted to assess potential biases in the linkage results for matched and
unmatched primary care records. These results indicate that selection biases were not
introduced in selected variables originating from primary care records as a result of the
success of data linkages, which is in keeping with previous analyses of this data [18].
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Individual-level Household-level
council data council data
N=236,658 N=70,915

No match records = 3014
Duplicate records = 639

Duplicate
records = 1

Linked council data
N=233,005

Primary care data

N=276,905
No council No primary care
44269 <] record = 369
Area-level
deprivation data |, e Care home data
(Office of National (LBBD, 2021)
Statistics, 2019)

Linked primary care and
| council data —————
N=232,671

Not of working age = 78,379
Not confirmed LBBD residents =
21,847
———————> Residental home residents = 95
"Other" types of households = 50
Missing LSOA codes = 3
"Other" sex = 1

A

Study cohort
N=132,296
"Unknown" tenure = 2311
“Unknown" ethnicity = 514
——————{ "Unknown" BMI = 25,415

“Unknown" smoking status =
13,054*

Complete cases
N=102,430

Figure Al. Results of data linkages. * Number of participants with missing data on each variable
sum to greater than 29,866 (132,296 minus 102,430) as some participants had missing data across
more than one variable.
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Table Al. Results of analyses to assess potential biases in the linkage results for matched (N =232,671)
and unmatched (N = 44,269) primary care records.

Primary Care Primary Care
Matched Records Unmatched Records Standardised
N =232,671 N = 44,269 Difference
Age: N (%)
<16 57,402 (24.7) 8877 (20.1) 0.150
16-29 42,325 (18.2) 8593 (19.4)
30-44 59,891 (25.7) 11,942 (27.0)
45-54 30,738 (13.2) 5679 (12.8)
55-64 21,338 (9.17) 4101 (9.26)
65-74 11,602 (4.99) 2461 (5.56)
75-84 6366 (2.74) 1414 (3.19)
85+ 3009 (1.29) 1202 (2.72)
Sex: N (%)
Female 116,186 (49.9) 21,787 (49.2) 0.025
Male 116,484 (50.1) 22,472 (50.8)
Other/Missing 1 (0.00) 10 (0.00)
Ethnicity *: N (%)
White 76,524 (32.9) 13,633 (31.4) 0.128
Black 32,708 (14.1) 5029 (11.4)
Asian 42,222 (18.1) 9710 (21.9)
Mixed 6285 (2.70) 1137 (2.57)
Other 4309 (1.85) 831 (1.88)
Unknown 67,493 (29.0) 13,629 (30.8)
Basic MLTCs: N (%)
Present 41,329 (17.8) 7931 (17.9) 0.004
Absent 191,342 (82.2) 36,338 (82.1)
Physical-mental
MLTCs: N (%)
Present 9077 (3.90) 1542 (3.48) 0.022
Absent 223,594 (96.1) 42,727 (96.5)
Complex MLTCs N (%):
Present 17,721 (7.65) 3562 (8.09) 0.016
Absent 214,950 (92.4) 40,707 (91.6)
BMI categories: N (%)
Underweight 11,645 (5.00) 2115 (4.78) 0.077
Healthy weight 48,101 (20.7) 10,355 (23.4)
Overweight 49,180 (21.1) 9493 (21.4)
Obese 37,566 (16.1) 6612 (14.9)
Morbidly obese 6077 (2.61) 934 (2.11)
Unknown 80,102 (34.4) 14,760 (33.3)
Smoking status: N (%)
Non-smoker 107,326 (46.1) 21,247 (48.0) 0.043
Ex-smoker 24,385 (10.5) 4620 (10.4)
Smoker 33,722 (14.5) 6372 (14.4)
Unknown 67,238 (28.9) 12,030 (27.2)

MLTCs = multiple long-term conditions. * Variable taken from primary care records, unlike in the study analyses.
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Table A2. The 38 long-term conditions grouped by 10 bodily systems and their distribution across
the study cohort (N = 132,296).

Respiratory N (%)
Asthma (currently treated) 6551 (4.95)
Bronchiectasis 143 (0.11)
Chronic obstructive pulmonary disorder 1325 (1.00)
Sensory

Blindness and low vision 905 (0.68)
Chronic sinusitis 1617 (1.22)
Hearing loss 4726 (3.57)
Psoriasis or eczema 812 (0.61)
Cardiovascular

Atrial fibrillation 451 (0.34)
Coronary heart disease 1446 (1.09)
Heart failure 302 (0.23)
Hypertension 14,518 (11.0)
Peripheral vascular disease 169 (0.13)
Endocrine

Diabetes 8728 (6.60)
Thyroid disorders 4403 (3.33)
Cancer

Cancer (in last 5 years) 1157 (0.87)
Musculoskeletal

Painful conditions 7417 (5.61)
Rheumatoid arthritis (or other inflammatory

polyarthropathies and systematic connective 2871 (2.17)
tissue disorders)

Mental health

Alcohol problems 1170 (0.88)
Anorexia and bulimia 820 (0.62)

Anxiety (and other neurotic, stress-related and

somatoform disorders) 3985 (2.97)
Depression 9055 (6.84)
Dementia 58 (0.04)
Psychoactive substance misuse 1451 (1.10)
Schizophrenia and bipolar 8624 (6.52)
Neurological

Epilepsy (currently treated) 750 (0.57)
Learning disability 905 (0.68)
Migraine 331 (0.25)
Stroke and transient ischaemic attack 844 (0.64)
Multiple sclerosis 177 (0.13)
Parkinson’s disease 54 (0.04)
Genitourinary

Chronic kidney disease 444 (0.34)
Prostate disorders 666 (0.50)
Gastrointestinal

Chronic liver disease and viral hepatitis 1341 (1.01)
Constipation (treated) 741 (0.56)
Diverticular disease of intestine 893 (0.68)
Irritable bowel syndrome 3914 (2.96)
Inflammatory bowel disease 718 (0.54)
Peptic ulcer disease 760 (0.57)

139



Int. J. Environ. Res. Public Health 2022, 19, 4155

Table A3. Household benefits receipt, occupancy, and household type, by tenure for complete cases

(N = 102,430).

Owner-Occupied  Social Housing  Privately Rented
N =43,444 N = 27,766 N = 31,220
Household benefits receipt: N (%)
None 41,670 (95.9) 18,140 (65.3) 21,337 (68.3)
ESA 374 (0.86) 2883 (10.4) 1294 (4.14)
Pension 405 (0.93) 676 (2.43) 419 (1.34)
Income Support 135 (0.31) 1143 (4.12) 612 (1.96)
JSA 32(0.07) 309 (1.11) 134 (0.43)
Housing benefit only 828 (1.91) 4615 (16.6) 7424 (23.8)
Household occupancy: N (%)
1-2 9044 (20.8) 8668 (31.2) 6423 (20.6)
3-5 26,458 (60.9) 15,316 (55.2) 16,978 (54.4)
6-10 7531 (17.3) 3668 (13.2) 7153 (22.9)
11+ 411 (0.95) 114 (0.41) 666 (2.13)
Household type: N (%)
Adults with children 17,749 (40.9) 10,884 (39.2) 17,313 (55.5)
Adults with no children 15,888 (36.6) 8917 (32.1) 7164 (22.9)
Single adult with children 1179 (2.71) 2176 (7.84) 2827 (9.06)
Single adult 2948 (6.79) 3593 (12.9) 2380 (7.62)
Older cohabiting adults 3615 (8.32) 1602 (5.77) 660 (2.11)
Three generations 2065 (4.75) 594 (2.14) 876 (2.81)

Note: the denominator for all variables is the number of individuals rather than households. +ESA = Employment
Support and Allowance; JSA = Job Seeker’s Allowance.

Table A4. Estimated odds ratios of basic, physical-mental, and complex MLTCs with household
tenure when the final models tested for interactions between tenure and household benefits receipt
for working-age adults residing in B&D in 2019/20 (N = 102,430).

Independent Variables Basic MLTCs Physical-Mental MLTCs Complex MLTCs
OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Tenure 0O0C - - - - - -
Privately rented 0.78 (0.74-0.82) <0.001 0.77 (0.69-0.86) <0.001 0.77 (0.70-0.84) <0.001
Social housing 1.38 (1.32-1.45) <0.001 1.54 (1.41-1.68) <0.001 1.34 (1.24-1.45) <0.001
beneft receip Nobenetis : : : : : :
ESA 4.21 (3.35-5.28) <0.001 7.83 (6.04-10.1) <0.001 6.85 (5.33-8.79) <0.001
Pension credit 1.52 (1.19-1.94) <0.001 1.67 (1.08-2.57) 0.021 1.62 (1.14-2.31) 0.008
Income support 2.78 (1.90-4.06) <0.001 2.29 (1.24-4.25) 0.008 2.39 (1.44-3.97) <0.001
JSA 0.96 (0.41-2.24) 0.924 0.72 (0.10-5.39) 0.752 1.60 (0.53-4.79) 0.401
Housing benefit only 1.92 (1.63-2.26) <0.001 2.45 (1.89-3.17) <0.001 1.92 (1.52-2.43) <0.001
Tzr\uref?‘Housghold Privately rented*no benefits - - - - - -
enefitsreceipt
Privately rented*ESA 1.76 (1.35-2.29) <0.001 1.42 (1.05-1.93) 0.024 1.36 (1.01-1.83) 0.043
Privately rented*pension credit ~ 1.40 (1.00-1.96) 0.052 1.86 (1.05-3.31) 0.034 1.57 (0.96-2.58) 0.073
Privately rented*income 1.08 (0.71-1.66)  0.711 147 (0.73-2.93) 0279  157(0.87-2.84)  0.137
support
Privately rented*JSA 2.31 (0.90-5.90) 0.080 1.97 (0.22-17.4) 0.541 1.53 (0.44-5.36) 0.509
Privately rented*housing 092 (0.78-1.10) 0356  095(0.71-1.28) 0752  1.03(0.79-1.36)  0.807

benefit only
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Table A4. Cont.

Independent Variables Basic MLTCs Physical-Mental MLTCs Complex MLTCs
OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Tenure*Household
benefits receipt Social housing*no benefits - - - - - -
(continued)
Social housing*ESA 1.12(0.88-1.43) 0.359 0.74 (0.56-0.99) 0.039 0.95 (0.72-1.25) 0.708
Social housing*pension credit 1.01 (0.75-1.36) 0.956 0.93 (0.57-1.54) 0.784 0.93 (0.60-1.42) 0.724
Social housing*income support  0.93 (0.62-1.39) 0.714 1.14 (0.60-2.18) 0.683 1.56 (0.91-2.68) 0.106
Social housing*JSA 1.59 (0.66-3.86) 0.303 1.96 (0.25-15.1) 0.519 1.08 (0.34-3.42) 0.895
Social h"“smg;ll‘;“smg benefit 06 (0.80-1.15) 0681  1.01(076-1.33) 0966 121 (0.94157)  0.142
Table A5. Estimated odds ratios of basic, physical-mental, and complex MLTCs with household
tenure when the final models tested for interactions between tenure and household occupancy for
working-age adults residing in B&D in 2019/20 (N = 102,430).
Independent Variables Basic MLTCs Physical-Mental MLTCs Complex MLTCs
OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Tenure O0C - - - - - -
Privately rented 0.99 (0.91-1.08) 0.800 1.04 (0.90-1.20) 0.564 1.02 (0.89-1.16) 0.782
Social housing 1.54 (1.43-1.66) <0.001 1.57 (1.40-1.77) <0.001 1.61 (1.45-1.79) <0.001
Occupat_lcy 1-2 occupants - - - - - -
categories
3-5 occupants 1.03 (0.96-1.10) 0.415 0.98 (0.87-1.11) 0.781 1.04 (0.94-1.15) 0.464
6-10 occupants 1.02 (0.93-1.13) 0.611 0.82 (0.67-0.99) 0.041 1.12 (0.96-1.31) 0.141
11+ occupants 0.95 (0.70-1.28) 0.727 0.68 (0.32-1.47) 0.326 1.29 (0.80-2.08) 0.291
Tenure*Occupancy Privately rented*1-2 occupants - - - - - -
Privately rented*3-5 occupants  0.77 (0.70-0.85) <0.001 0.73 (0.61-0.87) <0.001 0.74 (0.63-0.87) <0.001
Privately rented*6-10 occupants  0.73 (0.64-0.83) <0.001 0.80 (0.62-1.03) 0.089 0.66 (0.53-0.81) <0.001
Privately rented*11+ occupants  0.69 (0.46-1.03) 0.072 0.88 (0.35-2.21) 0.791 0.37 (0.18-0.75) 0.006
Social housing*1-2 occupants - - - - - -
Social housing*3-5 occupants 0.84 (0.77-0.92) <0.001 0.88 (0.77-1.02) 0.093 0.78 (0.69-0.89) <0.001
Social housing*6-10 occupants  0.86 (0.75-0.97) 0.019 0.97 (0.76-1.23) 0.794 0.63 (0.51-0.78) <0.001
Social housing*11+ occupants 0.42 (0.22-0.78) 0.007 0.86 (0.29-2.55) 0.785 0.42 (0.17-1.04) 0.060
Table A6. Estimated odds ratios of basic, physical-mental, and complex MLTCs with household
tenure when the final models tested for interactions between tenure and household type for working-
age adults residing in B&D in 2019/20 (N = 102,430).
Independent Variables Basic MLTCs Physical-Mental MLTCs Complex MLTCs
OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Tenure 00C - - - - -
Privately rented 0.75 (0.70-0.81) <0.001 0.81 (0.70-0.92) <0.001 0.67 (0.59-0.75) <0.001
Social housing 1.40 (1.30-1.50) <0.001 1.54 (1.35-1.75) <0.001 1.22 (1.09-1.38) <0.001
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Table A6. Cont.

Independent Variables Basic MLTCs Physical-Mental MLTCs Complex MLTCs
OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value
Household type Adults with children - - - - - -
Adults with no children 1.27 (1.19-1.35) <0.001 1.28 (1.13-1.46) <0.001 1.17 (1.05-1.30) 0.003
Single adult with children 0.92 (0.76-1.11) 0.364 0.78 (0.53-1.17) 0.233 0.72 (0.49-1.07) 0.103
Single adult 1.16 (1.04-1.30) 0.009 1.46 (1.20-1.78) <0.001 1.01 (0.85-1.21) 0.892
Older cohabiting adults 1.47 (1.34-1.62) <0.001 1.35(1.12-1.62) 0.001 1.38 (1.19-1.60) <0.001
Three generations 1.06 (0.93-1.21) 0.405 1.08 (0.81-1.43) 0.592 1.14 (0.91-1.42) 0.259

Tenure*Household  Privately rented*adults with

type children

Privately rented*adults with no

chiledren 1.09 (0.98-120) 0105  1.03(0.85-1.24) 0788  1.25(1.06-148)  0.009

Privately rented*single adult ) 17,93 146) 0179 129(0.82-2.04) 0267  118(0.74-188) 0480

with children
Tenure*Household  , . o
t;;:r(‘zonct’ifje‘% Privately rented*single adult ~ 1.57(1.34-1.82) ~ <0.001  1.39(1.08-179) 0011  1.85(1.46-235)  <0.001
Privately rented*older 124(100-153) 0052  137(0.97-195) 0076  172(128-232)  <0.001
cohabiting adults i : : : : : : : : i . :
Privately rented*three
. 0.96 (0.75-1.23) 0.774 0.91 (0.56-1.49) 0.720 1.15(0.77-1.72) 0.494
generations
Social housing*adults with
children - - B B B B
Social housing*adults withno 95 (08> 099) 0029  0.88(0.74-1.04) 0132  1.11(0.96-128)  0.170
children
Social housing®singleadult ) (196 157) 0079 138(0.90-214) 0142 149 (0.97-230)  0.070
with children i : : . : : . : : : . :
Social housing*single adult 1.31 (1.15-1.50) <0.001 1.07 (0.86-1.33) 0.557 1.48 (1.21-1.81) <0.001
Social ho“Si“ag;fﬁf:r cohabiting 76 (0.65-0.89) <001  0.88(0.68-1.13) 0315 087 (0.69-1.10)  0.244
Social housingthree 091(0.70-1.17) 0451 079 (049-1.23) 0318 093 (0.61-141)  0.728
generations
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Abstract: Population health management is an emerging technique to link and analyse patient data
across several organisations in order to identify population needs and plan care. It is increasingly used
in England and has become more important as health policy has sought to drive greater integration
across health and care organisations. This protocol describes a mixed-methods process evaluation of
an innovative population health management system in North Central London, England, serving
a population of 1.5 million. It focuses on how staff have used a specific tool within North Central
London’s population health management system designed to reduce inequities in COVID-19 vacci-
nation. The COVID-19 vaccination Dashboard was first deployed from December 2020 and enables
staff in North London to view variations in the uptake of COVID-19 vaccinations by population
characteristics in near real-time. The evaluation will combine interviews with clinical and non-clinical
staff with staff usage analytics, including the volume and frequency of staff Dashboard views, to
describe the tool’s reach and identify possible mechanisms of impact. While seeking to provide timely
insights to optimise the design of population health management tools in North Central London, it
also seeks to provide longer term transferable learning on methods to evaluate population health
management systems.

Keywords: population health management; data linkage; population health; inequalities; inequities;
process evaluation; protocol

1. Introduction

In many countries, health policy has moved towards greater integration between
different organisations that plan, commission, and deliver health and care [1]. In the latest
stage of policy reforms in England, for example, all areas were statutorily required to form
integrated care systems (ICSs) by April 2021 that include hospital, mental health, and
community trust healthcare providers; primary care providers; clinical commissioning
groups; and local authorities, which have a lead role for public health [2].

Sharing patient information across organisations is recognised as a key part of health
system integration. An evaluation of four international integrated care systems conducted
by the Nuffield Trust describes ‘informational integrative processes’ as one of the six key
factors in the success of, or difficulties in, these programs. The challenges of data sharing
across organisations, both in the United Kingdom and internationally, have been well
documented [3]. However, a number of data sharing systems are now being developed
and deployed. For example, the Whole Systems Integrated Care (WSIC) system in North
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West London, England was set up in part to facilitate the journey towards integrated care
systems [4].

It is increasingly accepted that data sharing in itself is not sufficient to drive integration,
and in turn improve population health outcomes [5]. As Scott et al. argue, ‘data alone
does not save lives. It is knowledge derived from data analysis and applied in practice
that saves lives’ [6]. Population health management (PHM) is an emerging technique used
by local health and care partnerships in England. It uses data to help practitioners to
understand their population, and then to use this understanding to inform practice [7].
It involves linking and analysing health and care data from different organisations to
understand the health of a local population and their current service need, and to predict
what local people will need in the future. In a PHM approach, this information is then used
to inform decisions on the design and delivery of services in order to improve the health
and wellbeing of the population and reduce inequities [8].

There is a lack of evidence about how (or whether) PHM can achieve its aims. There is
some evidence that the use of data sharing platforms could influence patient care, but this
is mainly from case studies, where evaluation has often been conducted in-house [9,10].
Before considering evaluating the effectiveness of such tools on population health, we need
to know more about how PHM data sharing platforms may enable a population health
management approach, i.e., to inform decisions to improve the health and wellbeing of
their population and reduce inequities. This information is needed to optimise the design
of PHM platforms and programs and inform impact evaluations in the future.

Process evaluations—which seek to describe how, and why, a program or intervention
works—are often used alongside impact evaluations [11]. For emerging interventions, they
can also serve a useful purpose to understand key aspects of delivery of an intervention
under development. This protocol describes a process evaluation of a population health
management system in London, England using quantitative and qualitative methods. It
has dual aims:

- Tounderstand how staff use a specific population health management system tool to
inform decisions and ways of working that reduce inequities in order to help the local
area further develop their system;

- To develop the capacity for wider evaluation of PHM systems.

1.1. Context: The Population Health Management Innovation

This evaluation is centred on North Central London’s Integrated Care System (North
London Partners, NLP), which provides care to 1.5 million people across five boroughs
of London. North Central London is comparatively well advanced in its deployment of
a near real-time population health management tool that integrates health and care data
from across the system.

NLP uses Healthelntent, a PHM platform developed by the digital provider, Cerner,
which combines data across the 28 local authorities and health and care organisations in
the integrated care system. It links and standardises data from across the health and social
care system (such as general practices and hospitals) and re-presents these data—as ‘reg-
istries” and ‘dashboards’—to staff based in the constituent organisations. An aim of NLP’s
PHM program is to identify and reduce health inequities and, consequently, elements of
Healthelntent are specifically designed to assist users to identify segments of the popula-
tion with unequal access to care to inform the development of targeted responses [7]. The
design of the tools is underpinned by several core principles, including the relevance of
intersectionality (i.e., recognising that social characteristics, such as ethnicity, gender, and
socioeconomic circumstances, are interconnected and can create distinct, and sometimes
amplified, experiences of disadvantage), the conceptualisation of health inequities as ex-
isting on a gradient rather than as a binary (present or absent), and the roots of inequities
being in material and psychosocial factors upheld by political and economic structures.
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One of the first HealtheIntent tools used in NLP was a COVID-19 vaccination dash-
board. Nationally, COVID-19 vaccinations were rolled out in phases. In the first phase,
starting from 8 December 2020, the target was for all adults over 65 years of age, those in
care homes, NHS and care staff, and clinically vulnerable people to have been offered a
first vaccine dose by 15 February 2021 [12]. The second phase of the vaccination rollout,
from 13 April 2021, covered the population aged 18-64 years and maintained priority by
age and clinical risk [13]. As with many vaccination programs, there was concern that
inequalities in uptake would result in inequalities in the risk of COVID-19 infections and
serious sequelae. The Scientific Advisory Group for Emergencies (SAGE) reported that, in
previous roll outs of national vaccine programs, there was lower uptake in minority ethnic
populations [14]. Given the ethnic inequities in COVID-19 death rates, there were specific
concerns about ethnic inequities in COVID-19 vaccine uptake [15].

The Healthelntent COVID-19 vaccination Dashboard (referred to in the rest of the
paper as the Dashboard) was developed at the end of 2020 (Figure 1). It sought to enable
staff to view variations in COVID-19 vaccination uptake almost in real time. It became
available to end users (NLP staff) in December 2020 and continues to be developed, updated,
and improved in response to changing requirements. This has led to many iterations of the
Dashboard, but, at the time of this evaluation, the Dashboard contained an overview page,
a page describing uptake by eligibility cohorts, several demographic and equalities pages,
data quality pages, a case-finding tool, and a user guide.

Users have access to different versions of the Dashboard depending on their staff role
and type. All users, including non-clinical staff, can see anonymised, aggregated data, but
only those with permission, such as primary care staff, can access individual patient data.
An Overview page describes overall vaccination uptake. An Equalities and Demographics
page segments (i.e., enables users to stratify) the population by gender, ethnicity, IMD
quintile, first language spoken, age, and geography. An example of segmentation is
by the level of deprivation experienced. The Dashboard stratifies the population into
five deprivation quintiles, in line with evidence about health inequalities existing on a
gradient [16]. While this design cannot guarantee that users of the tool focus on the middle
quintiles as well as the lowest quintile, it does provide users with the capability to do so
and respond to findings.

The Dashboard tool also allows users to tailor what they view by providing filters (i.e.,
restricting the view to specific sub-populations). The Dashboard’s many filters include the
user view (where users can limit what they see to their own care team type or organisation),
COVID-19 information (vaccination eligible cohort, number of doses received, vaccine man-
ufacturer), and health and care information (carer status, known to adult social care, long
term conditions, number of long term conditions, mental health conditions, homelessness,
bedbound and housebound status). The demographic variables displayed in charts on the
Demographics and Equalities pages can also be used to filter data. The system is designed
to prevent presenting data in numbers so small that identification might be (theoretically)
possible to those without permission to access identifiable data.

1.2. Objectives

In order to address our first aim of understanding how a population health manage-
ment system is used, we have proposed two objectives:

e To describe how (or whether) staff report using evidence of inequities in uptake
available in the HealtheIntent COVID-19 Vaccination Dashboard to address inequities;

o  To describe staff usage of the HealtheIntent COVID-19 Vaccination Dashboard, partic-
ularly those parts of the Dashboard that display evidence of inequities in uptake.

To address our second aim of building capacity for wider evaluation of PHM sys-
tems, there are two objectives to equip public health practitioners, working as embedded
researchers in NLP, with the skills to undertake with supervision both the qualitative and
the quantitative arms of the study.
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To reflect on the suitability of our methods, in particular we work closely with and train
locally embedded researchers to determine the extent to which this model is a workable
model for future evaluations of population health management.

COVID-19 Vaccinations - Overview

Select your Care T..
STP North London Partners S..  All

Vaccination Manuf.. Long Term Conditi.. Number of LTCs

All (All) All

Select your Care T.. Covid Eligible Coh.. Select 1st or 2nd .. Carer

Known to Adult So..

% uptake 1st dose All All
Mental Health Con.. Homeless Bedbound/Houseb..
(All) Al Al

This dashboard shows the overview of uptake of COVID-19 Vaccination across North Central London. It includes data on COVID-19
vaccinations carried out in GP practices and acute providers. Please use the filters above to select your care team and eligible cohort of
interest. You can use the long term condition, comorbidity and mental health filters to look at vaccination uptake in specific groups within a
care team. The filters you select will change the vaccination uptake data presented in the graphs below.

The tablet icon will take you to the case finding view, where you can download lists of patients for vaccination (access to patient level data is
based on your role and permissions). The information icon will take you to the user guide, where more detailed information about the dash..

Most recent vaccination date from EMIS: 19-Feb-22

COVID-19 Vaccination Eligible Cohorts

The table shows the COVID-19 vaccination uptake (first and second

dose) by eligible cohort. These cohorts are based on the prioritisation
groups for COVID-19 vaccination proposed by the Joint Committee on
Vaccination and Immunisation (further information is provided in the

User Guide). All age cohorts exclude cclick .. e/nursing home reside..
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65-69 years 50,648 42,925 42,314 84.8% 83.5%
60-64 years 45,649 36,498 35,893 80.0% 78.6%
55-59 years 64,728 50,471 49,373 78.0% 76.3%
50-54 years 79,714 59,763 58,186 75.0% 73.0%
40-49 years 212,282 141,398 136,533 66.6% 64.3%
30-39 years 301,305 173,947 165,364 57.7% 54.9%
18-29 years 310,755 173,595 162,112 56.9% 52.2%
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16-17 years 33,310 15,831 10,337 a75% 31.0%
Jotal forait 1502532 997,043 939,718 66.4% 62.5%

eligible groups c..

North London Health & Care Record
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Figure 1. Illustrative screenshot of the HealtheIntent COVID-19 Vaccination Dashboard. Copyright:

North London Partners.

2. Materials and Methods

This study will combine qualitative methods to identify potential mechanisms of
impact of the Dashboard and quantitative analysis of Dashboard usage and reach.

To support part of the study’s capacity building aim, university researchers will be
working in collaboration with public health practitioners who are seconded part-time to a
research role, funded by a grant intended to build capacity for public health research in local
authorities. The seconded practitioners” main public health roles are within public health
teams in local and regional government. The practitioners will gain transferable skills in
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research and evaluation through access to specific courses and seminars (e.g., in evaluation
methods) and through undertaking all stages of the research process, from submission for
ethical review to dissemination of findings, with supervision and guidance from university
researchers. If this objective is fulfilled, it will equip the seconded practitioners with the
experience and skills to undertake evaluation of NLP’s PHM tools in the future. It will
also advance our understanding of how such collaborations could be used to conduct
evaluations of other PHM systems.

The evaluation is designed to be relatively rapid (i.e., completed within 6-12 months)
to ensure the findings are timely enough to influence future local population health man-
agement innovations. Therefore, we will incorporate the following elements of rapid
evaluation approaches: multiple researchers collecting data concurrently; and sharing
interim findings with stakeholders to shape interpretation and analysis, and to sustain their
involvement and support [17].

The study was granted approval by UCL Ethics Committee, ref: 2037/005. We started
activities for the evaluation in September 2021. We envisage completing most stages of
the evaluation by the end of June 2022, though further analysis of the dataset may be
undertaken after this date.

2.1. Proposed Qualitative Data Collection and Analysis

We will undertake semi-structured interviews (1 = 20) online using MS Teams with a
purposive sample of staff who have responsibility for an aspect of COVID-19 vaccination
planning or delivery.

Study population: We will interview staff at different levels of seniority, in clinical,
strategic, commissioning, and analytical roles across different organisations in NLP (pri-
mary care, hospital or mental health providers, social care, public health), and will seek to
ensure we capture experiences across all five North Central London boroughs. The sample
size is approximate because some individuals will have more than one role, and thus will
be able to cover more than one of our desired attributes.

Interviews will explore staff experiences of using the Dashboard and how variations
in vaccination uptake shown in the Dashboard informed their actions to address inequities.
We have developed a topic guide (an example provided as Supplementary Data) informed
by normalisation process theory, which provides guidance for exploring the perceptions of
staff and the actions that staff take when a new product or innovation is introduced into an
organization [18]. In line with normalisation process theory, the interviews will explore
the following:

- Motivation to use the Dashboard;

- Specific features of the Dashboard and their advantages or limitations for the user;

- Contextual enablers or barriers to using the Dashboard;

- How the participants considered that usage of the Dashboard influenced ways of
working and decisions, e.g., about COVID-19 vaccination planning or delivery.

To develop the guides and to develop consistency between interviewers, an exercise
of ‘concept mapping’ was undertaken by the lead interviewer (G.W.) with supervision
from F.A., whereby, for each topic covered by the guide, a short ‘concept’ description was
developed to guide interviewers on what the question was seeking to obtain. This led to
revisions of the interview schedule and enabled each interviewer to tailor their own guide
to their own language and style. The guide was initially ‘soft’ pilot tested with a colleague
and then, after refinements, was piloted with three staff working in North Central London.
No significant changes were made to the guide at this point, so these interviews will be
included in the final dataset.

Interviews will be conducted by several individuals (G.W., C. M., VE., C.B.) working
within and external to NLP, to expedite data collection. All interviewees will be asked to
sign a consent form before being interviewed. Participants’ names and roles will not be
disclosed and all data will be anonymised to minimise the risk of identifying participants.
All interviews will be recorded and transcribed in full by a transcription service. The
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transcribers will remove any identifiers such as names and organizations before securely
returning transcripts to the researchers. Researchers will read and further redact tran-
scripts if any potentially identifiable information remains in the text. To expedite analysis,
interviewers will note key points from their interviews immediately after conducting them.

Transcripts will be analysed using the Framework Method using Excel by G.W. and
C.M. with reading of selected transcripts by J.S. and FA [19]. A preliminary coding
framework drawn from the topic guide was developed by G.W. and C.M. in discussion
with J.S. and FA. to expedite initial descriptive analysis. Further codes and overarching
themes and refinements to the analytical strategy will be generated inductively. Discussions
with the wider team will take place to discuss emerging findings and resolve discrepancies
in coding and interpretation of the data.

Documents and correspondence about the Dashboard, including descriptions of the
rollout of vaccination in NLP and iterations of the Dashboard, will be examined to pro-
vide contextual evidence for the interviews and to build a timeline of key events in the
program to inform both qualitative and quantitative analysis (see Combining Qualitative
and Quantitative Data).

2.2. Proposed Quantitative Data Extraction and Analysis

The proposed quantitative data collation and analysis part of the study will use
anonymised staff usage data already stored within Healthelntent to describe variations in
usage of the COVID-19 vaccination Dashboard since its launch in December 2020. It seeks
to capitalise on the extensive data automatically generated about usage whenever these
population health management tools are used. A request for anonymised data has been
submitted to the Healthelntent service desk. This request includes the numbers of staff
by organization and over time that are registered to use the Dashboard. It also includes a
request for figures on the actual use of the Dashboard, both in terms of logins and activities
while on the Dashboard.

Initial descriptive analysis of usage will be undertaken in Stata and will involve two
components [20]. First, the analysis will seek to enumerate the denominator population (i.e.,
the number of accounts of individuals that were registered to use the COVID-19 Dashboard)
and its characteristics (e.g., organisation and geographical area). Second, the proportion of
those using the Dashboard among those registered will be generated in key time periods
(informed by the timeline constructed, see Proposed Qualitative Data Collection and
Analysis section). Usage will be examined for any part of the Dashboard. Where possible,
usage will be examined for specific equalities pages of the Dashboard and among specific
groups of users, defined by organisation, staff role type, and geographical area.

2.3. Combining Qualitative and Quantitative Data: Proposed Approach

As described above, we have planned to use the qualitative and documentary data
to construct a timeline of key events that will inform the intervals for the quantitative
analysis. Interim findings from the qualitative and quantitative data will be shared within
the study team at regular intervals, to inform the interpretation of findings from each
method, and potentially to prompt further analysis. For example, interview data that
reports barriers to, or motivations for, usage may be used to support interpretation of
quantitative data showing variations in usage patterns. The extent to which it is possible
to combine qualitative and quantitative findings will depend on the data obtained. We
will seek to use both qualitative and quantitative findings to support the development of
candidate program theories by which population health management could achieve its
intended outcomes that could be used in future impact evaluations.

3. Discussion

This protocol describes a process evaluation of a specific population health man-
agement tool within one geographical area of England. It will combine qualitative and
quantitative methods to describe staff usage of a specific tool, the COVID-19 vaccination
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uptake Dashboard, and how it informs their decisions and ways of working to reduce
inequities in vaccine uptake. Working with colleagues based in North Central London
means that any learning gained even in the earliest stages of the process evaluation can
be rapidly fed back to inform continuing Dashboard development and new population
health management tool development and rollouts. The findings from the study also have
the potential to have wider significance in advancing methods for evaluating population
health management, and thus could build capacity for further evaluations of population
health management programs.

Strengths and Limitations

A key strength of this evaluation is the collaboration between academia, local public
health, health care, and regional public health teams. The use of embedded local researchers
combined with senior sponsorship promises to ensure the evaluation remains grounded in
local service priorities and serves to build local evaluation capacity. The timeliness of the
evaluation, and sharing of preliminary findings, aligns with the principle of continuous
learning and improvement underlying NLP’s PHM program and, more specifically, its
use of linked data to support health and care providers addressing inequities. Regional
public health input has brought a wider policy perspective and academic input brings
independence and objectivity to the evaluation and provides methodological rigour.

The evaluation is subject to some important limitations or challenges. It is taking
place in 2021 and 2022, at a time of considerable uncertainty owing to the COVID-19
pandemic. Therefore, it is possible this will affect access to interview participants and
access to quantitative data. Strategic input from internal project sponsors will be sought to
address barriers and encourage participation to reduce the risk of the project stalling due
to other priorities. In the ongoing qualitative data collection and analysis, rapid evaluation
approaches were chosen to enable timely findings and feedback to NLP and will also be
subject to further in-depth analysis.

We anticipate two major challenges in the quantitative aspect of the evaluation. Access
to data held within the population health management system by an external partner, such
as a university-employed researcher, would require extensive information governance
procedures, reducing the timeliness of the evaluation. However, all organisations within
NLP contribute data to the system and are designated data controllers. This designation
enables all partners access to non-identifiable data, which makes internal evaluation a
possibility. To make use of the opportunity for internal analysis, a local analyst in a
funded embedded researcher role will undertake the analysis with the support of external
quantitative expertise from ARC North Thames. In addition, the data on staff usage have
not previously been subject to evaluation or monitoring. It is thus not well understood
what information is feasible to extract from the system, what processes are required to make
this information suitable for analysis, or how best to do this. Therefore, the evaluation
also seeks to clarify the range of data available, the processes for data extraction, and
management before analysis. We will also iterate what data we request and develop a more
detailed analysis plan as our understanding of the data evolves.

4. Conclusions

This protocol describes an evaluation that seeks to understand how staff use a specific
population health management system tool to inform decisions and ways of working that
reduce inequities in vaccine uptake. In the short term, achieving this aim should serve
the local health and care system by providing useful insights to inform future population
health management activities. The evaluation also aims to develop the capacity for wider
evaluation of PHM systems. We will have met this aim if our evaluation equips local
practitioners with the skills to conduct further evaluation and if it generates transferable
learning about the methods for evaluating such programs in collaboration with local health
and care professionals in the future.
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Abstract: We aimed to develop a core outcome set (COS) for systems-wide public health inter-
ventions seeking to promote early life health and wellbeing. Research was embedded within the
existing systems-based intervention research programme ‘ActEarly’, located in two different areas
with high rates of child poverty, Bradford (West Yorkshire) and the Borough of Tower Hamlets
(London). 168 potential outcomes were derived from five local government outcome frameworks,
a community-led survey and an ActEarly consortium workshop. Two rounds of a Delphi study
(Round 1: 37 participants; Round 2: 56 participants) reduced the number of outcomes to 64. 199 mem-
bers of the community then took part in consultations across ActEarly sites, resulting in a final COS
for systems-based public health interventions of 40 outcomes. These were grouped into the domains
of: Development & education (N = 6); Physical health & health behaviors (N = 6); Mental health
(N =5); Social environment (N = 4); Physical environment (N = 7); and Poverty & inequality (N = 7).
This process has led to a COS with outcomes prioritized from the perspectives of local communities.
It provides the means to increase standardization and guide the selection of outcome measures
for systems-based evaluation of public health programmes and supports evaluation of individual
interventions within system change approaches.

Keywords: early life health; core outcome set; public health interventions; systems approach

1. Introduction
1.1. Background and Objectives

Core outcome sets (COS) are “an agreed standardized collection of outcomes” used in
evaluations of intervention research [1]. The use of COS has been promoted to harmonize
the outcomes used and to ensure that key stakeholders are consulted on the relevance
of what is being measured in evaluations [2]. No existing core outcome set has been
adapted specifically for the systems-wide promotion of early life health and wellbeing in
public health research in the UK, two widely used outcomes frameworks are the Public
Health Outcomes Framework (PHOF) and the NHS Outcomes Framework [3,4]. Though
an important resource to highlight key indicators to measure the success of some early life
interventions, the most widely used existing framework for public health, the PHOF, was
not developed to ensure the use of a minimum set of outcomes to be used across studies to
facilitate comparisons. Most COS in the pediatric literature, on the other hand, focus on a
specific illness or disease, not on public health outcomes [5].
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We sought a COS to support the evaluation of a UKPRP-funded programme of re-
search called ActEarly. ActEarly is a large research consortium aimed at promoting health
and wellbeing in early life in two different areas with high rates of child poverty: Bradford
in West Yorkshire and the Borough of Tower Hamlets in London [6]. Living in an area with
high levels of child poverty often coincides with exposure to other economic, physical, cul-
tural, learning, social and service environmental risk factors, which can predispose children
and their families to poorer mental and physical health outcomes. In 2019, ActEarly was
launched to address these issues with the aim of creating testbeds of upstream interventions
within ‘whole system city settings’ (i.e., understanding and addressing the interconnected-
ness of distal and proximal determinants) [6,7]. The programme is a partnership between
academics, local governments, the NHS, Bradford Institute for Health Research, commu-
nity and third sector organizations and staff/students at affiliated universities (University
of York, Leeds, Bradford, Queen Mary University London, University College London,
London School of Hygiene and Tropical Medicine). The ActEarly programme combines
interventions with citizen science and the co-production of research with local communities
across the two study sites [8,9].

As ActEarly is a system-wide intervention, it necessitates system-wide outcome sets
that incorporate multiple aspects of health, well-being and the physical and social envi-
ronment in which the families and children of Bradford and Tower Hamlets live. The COS
was deemed essential, not only to ensure consistency and comparability in what is being
measured by planned project evaluations within ActEarly, but to facilitate a system-wide
meta-evaluation of the whole ActEarly programme, including planned long-term economic
modelling [10]. The lack of an agreed set of core public health outcomes specific to early
years and childhood health and well-being that takes a whole-systems perspective was
identified as a key gap in our evaluation work in this area. Rather than providing a wider
selection of outcomes (i.e., similar to the PHOF framework), the COS presented here was
intended to represent the ‘minimum’ required set of outcomes (though not necessarily ex-
cluding the inclusion of other outcomes). Thus, we aimed to develop the public health ‘Core
Outcome Set for Early Years (COS-EY)'. The specific objectives of this COS development
were to:

1.  Identify an agreed minimal dataset of potential outcomes from locally relevant
frameworks.

2. Achieve expert consensus on the COS through a two-stage Delphi consultation process.

3. Incorporate the perspective of the local communities in which early years and child-
hood interventions are targeted, in the COS development.

4. Arrive at a final COS-EY.

1.2. Scope

To define the scope of the COS development, we followed the Core Outcome Measures
in Effectiveness Trials (COMET) guidance [2]. However, rather than targeting a specific
health condition, we extended our scope to include outcomes that would be deemed
important across the whole system. Given the intended breadth of this work, we therefore
anticipated that we would develop a series of combined COS within domains such as:
Social environment, Physical health, Poverty, etc. Thus, although our goal was to develop
an overarching systems-based COS, we also anticipated developing domains, and that each
of the domains would generate a separate sub-COS consisting of a smaller set of outcomes
(~three to seven).

1.3. Interventions

The development of the COS-EY was guided by ActEarly’s three themes (Healthy
places; Healthy livelihoods; and Healthy learning) and four cross-cutting themes (Food &
healthy weight; Play and physical activity; Co-production and Citizen science; and Evalua-
tion). Each theme consists of multiple projects located across the two study sites. Examples
of ActEarly projects include an evaluation of the Healthy School Streets programme in both
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Bradford and Tower Hamlets; the Join Us: Move. Play (JU:MP) local delivery pilot which
aims to test and learn more about what helps children aged 5-14 years to be active; and
co-production of the Horton Park regeneration project in Bradford (for further details of
these and other ActEarly projects, see [11]). There are no constraints placed on potential
study designs and there is a great variety of approaches taken within ActEarly to achieve
the overall goal of early promotion of good health and wellbeing. This means the process
to develop the COS needed to be flexible and fit for purpose to accommodate different
study designs, populations and evaluations.

2. Materials and Methods

Guided by the principles set out in the COMET (Core Outcome Measures in Effective-
ness Trials) Handbook [2], we designed a modified Delphi study consisting of two rounds
of a consensus survey administered to our panel of experts and stakeholders, followed
by a face-to-face public consultation with community members using ‘dot voting’ (details
below). The Delphi method was first developed by the RAND corporation and is com-
monly used to create consensus by asking participants to answer questions across multiple
rounds. After each round, responses are fed back to the participants [2,12]. The decision to
start the process with the expert and stakeholder consultation, followed by the community
consultation, was taken because of their knowledge of interventions and the whole system
changes needed to be seen.

2.1. Registration

The COS development was registered on the COMET website (#1910) and the reporting
of the study is in line with the COS-STAR Statement [13,14].

2.2. Participants

The populations that are the targets for the application of the COS-EY in the first
instance were children and families living within the ActEarly study areas: Bradford
Metropolitan Area in West Yorkshire and the Borough of Tower Hamlets in London
(Figure 1).

Leeds

r

Figure 1. Maps of ActEarly study areas: Bradford Metropolitan District (left) and the London
Borough of Tower Hamlets (right).
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Stakeholder groups who were involved in the COS development included: ActEarly
researchers, community and council partners and community members in Bradford and
Tower Hamlets. This wide consultation allowed us to consider the viewpoints and expertise
of academics, as well as affiliated local government and public health professionals. In
addition, it was considered vital that the communities in which ActEarly operates were con-
sulted to prioritize the evaluation of changes in factors that were important and meaningful
to the families and children living in each local area.

For the first round of the survey, anyone within the immediate or wider ActEarly team,
including academics, practitioners, local government, voluntary sector organizations and
community representation, was eligible to take part (due to the snowball sampling, it is not
possible to provide a precise sample size of how many people were invited to take part in
the Delphi surveys but we estimate that the link to the survey may have reached anywhere
between 70 to 100 people).

For round two, the eligibility criteria stayed the same, but we extended our promotion
and reach in an attempt to get wider participation. At this point, the project had grown in
size and reach and we felt it was important to ensure individuals who had newly joined, or
newly become collaborators, had the opportunity to contribute to the COS development.
Potential participants were identified from the activity logs of the ActEarly projects and by
asking ActEarly theme-leads to signpost key collaborators and partners, local government
links and members of the communities associated with ActEarly and other related projects.

The eligibility criteria for participation in the community consultations were purpose-
fully left open and included any adult attending any of the events at which the consultations
took place. To widen the reach of the consultation, we conducted all three consultations in
open, public areas. In Bradford, this included Horton Park and Peel Park. Both parks held
free entry events that were visited by local children and families over the summer of 2021.
In Horton Park, the event was an Eid celebration aimed at local families. In Peel Park, the
event was a council-funded Play Bradford event. We estimate that each event was attended
by 100+ local families but do not have exact figures. We did not collect demographic,
social or health information from the families but most participants arrived at the events
on foot from the surrounding neighborhoods. In Tower Hamlets, the consultation was
conducted in collaboration with the Bromley by Bow Centre who identified the Old Ford
Road Summer Fun Day event at Butley Court as suitable for the consultation.

2.3. Information Sources (Development of the Minimal Dataset)

The initial list of potential outcomes was derived from existing local sources includ-
ing: the Bradford Key Indicators set; Tower Hamlets key indicators; Tower Hamlets ‘T’
statements (publicly derived framework); the Tower Hamlet common outcomes frame-
work; ActEarly community survey codes; and individual suggestions from stakeholders
at previous ActEarly workshops (Figure 2). This process involved collating all outcomes
from each of these local sources, in which the words and presentation of text were retained.
Outcomes which were repeated by more than one source (e.g., childhood obesity) were
only included once in the minimal dataset. However, those deemed to be ‘similar’, but not
identical, were retained as separate outcomes (e.g., ‘mental health” and ‘mental well-being’).
The listed outcome sources were developed locally and are regularly updated (thus links
cannot be provided).

158



Int. J. Environ. Res. Public Health 2022, 19, 7947

Divided to 8 outcome domains
(Connectedness, Crime and Safety,
Development and Education, Health
Behaviours, Mental Health, Physical
Environment, Physical Health, and
Poverty, Social Mobility and
Ine qualities)

.

Initial list of 168 potential outcomes
derived from existing local sources

v

74 outcomes taken forward (8 outcom

categories: Social Environment, Crime|

and Safety, Development and

Education, Health Behaviours, Mental

Health, Physical Environment, Physicaf i

Health, and Poverty, Social Mobility
and Inequalities)

'

Delphi round 1
(N=37 participants)

Delphi round 2

(N=56 participants) — 64 outcomes taken forward

Final COS of 40 outcomes across 6
domains (Development & education,
Physical health & health behaviours,
Mental Health, Social Environment, | <

Physical Environment, Poverty &

inequality

Community consultation using “dot
voting” at both study sites (Bradford,
Tower Hamlets in London)

Figure 2. Process to reduce the number of outcomes.

2.4. Consensus Process
2.4.1. Surveys

The outcomes in the surveys were based on a collation of everything gathered from
the activities in the ‘information sources (development of the minimal dataset)’ paragraph.
Potential participants in the consensus surveys learnt about the study via email or word
of mouth and snowballing of these (e.g., via existing groups/teams). The purpose of the
study was summarized to participants on the first page of the survey to give context. The
survey was completed using the online survey platform Qualtrics [15]. Invited participants
received reminder emails. This survey asked participants to rate the importance of each
outcome on a scale of 1-9 (from 1 “Not important at all” to 9 “Very important”). After
all outcomes were rated, participants were asked to suggest any new outcomes not yet
included. Our Delphi process did not include the collection of identifying information, but
survey respondents were asked to state their stakeholder role (i.e., Academic, Clinical aca-
demic, Local government, Voluntary sector, Community representative, National/regional
government, Commercial sector, Other).

The shortened Round 2 survey was also sent using Qualtrics. As in Round 1, invited
participants received email reminders about the survey. In addition to asking participants to
rate the importance of each survey, the Round 2 survey presented the group-average results
of the first survey and encouraged participants to review these results before re-rating the
outcomes. At the end of the Round 2 survey, there was an option to request outcomes that
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had been excluded after Round 1 to be re-introduced, as well as space to leave any other
comments or suggestions.

2.4.2. Community Consultation

The final part of the consensus process was undertaken after the second survey had
been analyzed (and the number of outcomes was hence reduced) with community members,
that is, local families with children (Figure 3). In consensus methods, consultation with
patients, or community members, is recommended when there is no clear consensus among
the experts and it can ensure that outcomes are included that are important to community
members [2]. The community member consultation was conducted using ‘dot voting” and
by utilizing principles of the nominal group technique, which facilitates quick, structured
decision making [16-18]. In dot voting, participants are given colored dot stickers that they
can use to indicate their votes in priority setting and consensus exercises. In addition to the
“dot voting,” we facilitated a play activity that children could engage in, whilst adults were
asked to contribute to the core outcome consultation.

Quo“" of

environment

é:l\ocv.ss Yo highe o | Traffic o

\ud\\\‘ healtn srv'u:s .

o [ Traftic leds
Pocks ond green o o gutnde rhe
Y58

. i

spaces

Figure 3. Community consultation in Bradford.

To make the process of voting as easy as possible, participants were asked to select
and rank three outcomes they considered to be most important by placing their colored
stickers on posters that included all the outcome names (green sticker for most important,
yellow for second most important and orange for third most important outcome). The
consultation facilitators (researchers) were present to answer any questions that arose and
help explain the project and the outcomes that were voted on.

2.5. Analysis
2.5.1. Outcome Scoring/Feedback

Survey items were scored on a 9-point Likert scale (where 1 was “Not important at
all” and 9 was “Very important”). Although no definitive recommendation exists on the
optimal number of points for a Likert scale in COS development, a 9-point Likert scale has
been proposed for use in consensus processes to reduce the number of outcomes, before
face-to-face consultations are taken to reach a final consensus [19]. The scores generated
from Round 1 and Round 2 of the consensus surveys were analyzed using descriptive
statistics (mean and median score, standard deviation, range) and by calculating expert
agreement to identify which outcomes participants agreed were less important, outcomes
for which there was good agreement for prioritizing and outcomes about which participants
were uncertain.
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The proportion of experts/stakeholders (details of participants in Table 1) agreeing
was calculated as:

N of experts scoring an item within a specified range
Total N of experts

Proportion in agreement =

Table 1. Participants who took part in the Delphi surveys.

Participant Group Delphi Round 1 Delphi Round 2

(N Participants) (N Participants)
Academic 22 31
Clinical academic 3 3
Local government 5 12
Voluntary sector 2 3
Community representative 1 1
National /regional government 0 2
Commercial sector 1 0
Other ! 3 4
Total 37 56

1 This category includes people who identified their participant group as being ‘Other’ and defined it as: regional
sport’s charity, clinical commissioning group, think tank, research manager and community researcher.

The “proportion in agreement’ is sometimes referred to as the agreement index and
multiplying the index by 100 results in the % of experts who agree with a given outcome
based on our criteria set above.

All statistical analyses were performed using Stata 16 [20].

2.5.2. Consensus Definition

To define consensus, we used ‘proportion within a range’. This definition of agreement
is widely used in Delphi studies [21]. Agreement was defined as more than 80% of the
panel scoring an item within a specified range on the 9-point Likert scale. Commonly, items
scored as 1-3 are considered to indicate the outcome is of limited importance, items scored
4-6 are considered to be important but not critical and items scored 7-9 are deemed to be
critical [2].

As recommended by the literature, we selected our agreement threshold of 80%
in advance [22,23]. 80% is above the median threshold reported in the literature for
the determination of consensus, which is 75% [21]. This slightly stricter threshold was
selected due to the relatively large initial number of items in the Round 1 survey (N = 168),
which needed to be reduced considerably to arrive at a feasible number of core outcomes.
Disagreement was defined as <80% of the panel scoring an item within the specified range.

Thus, our process for keeping or removing outcomes applied the following rules:

1. Automatic inclusion: More than 80% of the participants scored the outcome 7, 8 or 9.
Automatic exclusion: More than 80% of the participants scored the outcome 1, 2, or 3.

3. For all remaining outcomes: the decision whether to include or exclude items from the
subsequent round (Round 2) of the survey was considered following discussion within
the immediate study team (M.B. & L.M.). Key considerations were the distance from
the 80% automatic inclusion agreement index cut-off (% of experts ranking outcome 7
or higher); Round 1 median score; the balance of representation of outcomes across the
outcome domains; and feedback from the open-ended comments made by participants
in the survey. Adaptations to the approach were considered as appropriate based on
the outcomes identified for the minimum dataset and how they were constructed, in
addition to our need to reduce outcome lists to represent ‘core sets” where participants
were unable to deprioritize their importance.
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This procedure was repeated with the Round 2 data following Round 2 survey imple-
mentation; however, we applied a less stringent inclusion cut-off (>70% of experts scoring 7
or higher) at this stage to provide members of the public in both communities with a large
range of potential outcomes to consider. Missing observations (where an expert did not
score a given outcome) were excluded from analyses.

2.5.3. Community Consultation—Analysis

Following the dot voting process, outcomes were ranked by the number of votes by
each study site with the aim of creating a ‘top 10’ ranking for each site. Each dot was given
a score of 1 (dot color was not considered), and these were summed for each outcome.
Outcomes ranked in the top 10 for each site were included in the final COS, even if the
expert consensus on the given outcome was below the 80% cut-off (>80% of experts scoring
the item 7 or higher) to signify the importance of public opinion.

2.6. Ethics

The University of York Department of Health Sciences Research Governance Board
approved the study (reference: HSRGC/2021/458/E). Survey participants were asked to
consent to take part. Community consultation did not collect any personal or identifiable
information about the participants beyond the dot votes, and no informed consent was
obtained.

3. Results
3.1. Participants

37 participants completed the Delphi questionnaire in Round 1 and 56 in Round 2. Due
to us using snowball sampling when sending out the survey, we could not estimate how
many of the people receiving the survey chose to participate in it. Participant stakeholder
representation for the Delphi surveys is provided in Table 1, indicating that most respon-
dents were academics or representatives from local government. A total of 199 members of
the community took part in consultations (135 in total for the two events held in Bradford
and 64 in total for the one event held in Tower Hamlets, London).

3.2. Outcomes Considered at the Start of the Process (Minimal Dataset)

The lists of outcomes from existing sources from both localities were reviewed and
presented in our surveys using the same text/format as the original source. Unless they
were described using identical terms (e.g., more than one source including ‘childhood
obesity’), all outcomes were included even if they appeared to be measuring similar
constructs (e.g., ‘Speech/language/communication’ and ‘vocabulary’). This resulted in a
minimal dataset of N = 168 outcomes (Figure 2; Supplementary Table S1). The outcomes
were subsequently grouped into eight draft COS domains by the immediate study team
(Connectedness; Crime and safety; Development and education; Health behaviors; Mental
health; Physical environment; Physical health; and Poverty, Social mobility and inequalities
(Supplementary Table S1).

3.3. Delphi Studies

Following Round 1, 28 out of the 168 outcomes met the 80% threshold for automatic
inclusion and were automatically included in Round 2 of the survey. According to our
prespecified criteria, no outcomes could be automatically excluded following Round 1
as none had more than 80% of participants who scored 3 points or lower (=considered
to be of limited importance). Overall, we noted that all outcomes received relatively
high scores and were considered important by our experts (range in mean scores 5.4-8.2).
This meant that to reduce the number of outcomes, while also ensuring that there were
enough outcomes left across the different domains, we had to adapt our approach to
include outcomes that did not meet the automatic inclusion threshold. To achieve this, we
decided to include any outcome that achieved higher than 70% agreement (=% of experts
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giving a score of 7 or higher), rather than 80% agreement, in the second round following
discussions within the research team. Additionally, we refined our list, including removing
three outcomes representing the same construct as other outcomes provided responses
were not dissimilar (e.g., self-confidence, removed due to presence of self-efficacy). One
outcome was moved from the Physical environment domain to Development and education
(language acquisition), and one outcome label was changed (from maternal physical activity
to parental physical activity). These changes were made based on the expert feedback
received in Round 1. Finally, one outcome domain name (‘Connectedness’) was changed to
‘Social environment” and included outcomes from the Connectedness category, as well as
four outcomes previously included under Physical environment (Figure 2).

Round 2 of the survey included 74 outcomes across 8 outcome domains. 36 outcomes
were scored 7 or higher by >80% of the Delphi survey respondents and were automati-
cally included in the community consultation. As in Round 1, no outcomes achieved the
threshold for automatic exclusion. There was a discussion within the research team to
decide which of the remaining outcomes should be taken forward to the next stage of the
consensus process. As in Round 1, it was agreed that outcomes for which there was some
consensus, but which did not reach the automatic inclusion threshold, would be included
(=agreement >70%). In addition, we chose to add back in any outcome where three or more
stakeholders had suggested re-introducing an outcome that had been deleted following
Round 1.

In total, 64 outcomes were taken forward for review within the community consul-
tation. After summing up the community votes for each outcome, we found that several
outcomes that ranked highly had the same number of votes. Thus, rather than having our
intended ‘top 10 community-ranked outcomes’, we had 11 in Bradford and 14 in Tower
Hamlets. Despite the overall similarity between the sites, some highly ranked outcomes
in Tower Hamlets were considered of less importance in Bradford, and vice versa. For
instance, participants in Tower Hamlets saw housing, traffic and air quality as key issues,
whereas in Bradford, mental health outcomes and access to high-quality health services
were brought up by many.

A comparison between the outcomes rated highly by the community and the expert
agreement scores revealed that four of the most highly rated outcomes from the commu-
nity consultations had not achieved 80% agreement from the experts. As planned, these
outcomes were included in the final COS-EY (educational attainment, traffic, traffic levels
outside schools and child weight). The remaining outcomes that were included in the
community top rankings were consistent with those ranked by the experts (all achieved
over 80% expert agreement) and therefore met the criteria for automatic inclusion. A total
of 24 remaining outcomes that were ranked less frequently by members of the public, and
where expert agreement was <80%, were removed.

3.4. Final COS-EY

To formulate the final COS, we once again reviewed the outcome labels and domains
for clarity, including considerations of outcome hierarchy, as recommended by some of our
stakeholders. An example of this is the outcome called ‘traffic’, which until this point was
separate from another outcome called “traffic levels outside schools”. In the final COS-EY,
these two are captured by the higher-level outcome label ‘traffic’. Overall, this process
resulted in five outcomes being combined with an existing outcome, and one outcome being
split into two outcomes. We reduced the number of domains from eight to six, to ensure
each domain had a balanced number of outcomes (Table 2). The final COS-EY consisted
of 40 outcomes, divided into six domains: Development & education; Physical health &
health behaviors; Mental health; Social environment; Physical environment; Poverty &
inequality (Table 2).
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Table 2. Final COS-EY.

Core Outcome Set Outcome Name

1.1 Access to education

1.2 Speech, language & communication
COS-EY 1: Development & 1.3 Emotional & social development
education 1.4 Children get best start in life

1.5 Educational attainment

1.6 Access to books

2.1 Child physical activity
2.2 Child sedentary behavior
COS-EY 2: Physical health & 2.3 Healthy eating
health behaviors 2.4 Child weight
2.5 Childhood obesity
2.6 Adult obesity

3.1 Child happiness

3.2 Child mental health (incl. children’s stress and anxiety)
COS-EY 3: Mental health 3.3 Child mental well-being

3.4 Parental mental health

3.5 Parental mental well-being

4.1 Family & social relationships
COS-EY 4: Social 4.2 Safety at home
environment 4.3 Domestic abuse

4.4 Child social relationships & bullying

5.1 Use, quality, and satisfaction with open space

5.2 Parks & green spaces (incl. access to green space)
5.3 Access to high quality health services

5.4 Air pollution

5.5 Food availability

5.6 Quality of local environment

5.7 Traffic (incl. traffic levels outside schools, parking)

COS-EY 5: Physical
environment

6.1 Housing (incl. homelessness; house crowding; availability of
affordable housing)
6.2 Access to opportunity
COS-EY 6: Poverty & 6.3 Basic care needs met
inequality 6.4 Employment
6.5 Financial stability
6.6 Inequalities
6.7 Poverty

4. Discussion

This study has resulted in the development of a public health COS with six domains
which can be used collectively or individually to support the evaluation of system-wide
programmes designed to promote health and well-being at a population level. The COS-
EY provides a set of outcomes that we recommend other evaluators adapt to align with
their stakeholder priorities. We developed the COS using the ActEarly consortium as an
exemplar and to support the ActEarly evaluation. There were no published COS available
that were suited to our purpose, and overall, there are relatively few COS specifically
designed to be used in public health interventions, particularly those delivered across
a whole city [5]. There was high stakeholder agreement on the final 40 ActEarly core
outcomes and the final decision on which outcomes to include was based on a large
community consultation. We recommend that going forward, the COS-EY is considered
for adaptation for evaluation research in this area. For ActEarly, the next step is to identify
existing data sources and to decide on precise measures to assess each outcome. This work
will utilize routine data collected across both study sites and aligns with the ongoing efforts
to link different routine data sources [24].
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4.1. Comparisons with Existing Outcomes Frameworks and Literature

There is a significant overlap between the COS-EY and the PHOF, which may relate to
at least some of the stakeholders being aware of the existing framework; therefore, they
may have used it as a point of reference when thinking about core outcomes for public
health. It is important to note that, whereas the PHOF is a tool to highlight key indicators
to consider, the COS-EY is a minimum set of outcomes to include in the evaluation of
system-level interventions in early years and childhood settings. The overlap between the
COS-EY and the PHOF means that there are publicly available data for many outcomes,
including, for example, parental and child obesity, physical activity, child development,
air pollution, (self-reported), well-being and homelessness. Similarly, outcomes that are
included in the key indicator frameworks used by the two ActEarly local governments,
(the Bradford Metropolitan District Council and the Borough of Tower Hamlets), achieved
high expert consensus and are included in the COS-EY. Examples include housing, poverty
and employment. Taken together, the six domains that our outcomes are categorized under
(Development & education; Physical health & health behaviors; Mental health; Social
environment; Physical environment; Poverty & inequality) highlight the system-wide
factors that underpin early years health and well-being. The inclusion of outcomes such
as ‘access to opportunity” and ‘children get best start in life’ can be considered unique in
that as far as we are aware, the existing frameworks do not include them, but both were
considered highly important in our consensus work. One of the partners of ActEarly, the
Bromley by Bow Centre in Tower Hamlets has further investigated the meaning of the
‘children get best start in life” outcome and found that key elements contributing to this
outcome for the Tower Hamlets community were: how families inhabit the environment
and space around them; the role of play and activities for children; the stability and security
needed for a firm family foundation; and the connection and support within families” wider
networks [25]. The final point raised by the communities, “connection and support within a
family’s wider network”, can be understood as a systems-level outcome in that no singular
measure can be expected to capture it.

There were a few unexpected exclusions that resulted from the consensus process.
Breastfeeding, a key indicator in early years health research, and one of the outcomes
in the PHOF that is relevant to ActEarly, was not included in the final COS-EY. Simi-
larly, healthy life expectancy at birth, infant mortality and adverse childhood experiences
(ACE), were removed. Life expectancy and infant mortality are globally tracked and are
reported summary indicators that are thought to capture the overall quality of the early
life period [26-28]. These outcomes were removed following the community consultation
after failing to reach either a stakeholder consensus that was high enough for automatic
inclusion, or a high priority ranking from the community. ACE were also not included in
the final COS-EY despite the growing body of evidence that ACE scores are a risk factor
for later-life physical and mental health outcomes, and as such, could be thought a key
outcome to include in any early life research [29,30]. It is not known to us why the listed
outcomes did not achieve the consensus threshold, but it could be that stakeholders felt that
the interventions included in ActEarly are unlikely to result in changes in these markers
of early life circumstance, or stakeholders were not familiar with the ACE concept. For
community members, we think these outcomes may have felt intangible or far removed
from their everyday experience—unlike other outcomes that were highly ranked (e.g.,
traffic). The interactions in the dot voting process are short, which means that there was
not time for extensive discussions about each outcome. It is worth highlighting that our
outcome sets are the minimum outcomes advocated in this area of research; thus, this does
not preclude others from adding in outcomes that are deemed of high relevance even if
they are not within the COS-EY.

The development of existing local government or public health outcome frameworks
should include interaction with the public, rather than solely consultation with professional
bodies, though this is not always done. In our community consultations, we found there
was a great interest in providing researchers with feedback on what measures were mean-
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ingful to the community. The consultations further highlighted how preconceived notions
held by the researchers (e.g., regarding what the most pressing public health issues are)
may not reflect the lived experiences of community members. In Bradford, this became
evident in the high priority given to wider, structural outcomes such as happiness and
mental health, access to high-quality healthcare, employment and poverty, compared to
outcomes related to diet, exercise and obesity prevention, which are some of the most
pressing national and international public health priorities [31,32]. In addition, safety at
home and domestic abuse were of importance for members of the public at one of our
study sites and were raised despite the stigma that is commonly associated with discussing
these issues [33]. It could be that the anonymity provided by our consultation method
may have helped community members feel confident to give their votes to these outcomes,
compared to, for example, focus groups or interview methods where the researcher knows
the identity of the participant [34].

In Tower Hamlets, an important focus of discussions and responses was around
housing and the issue of overcrowding (particularly during lockdown) was mentioned.
Another key issue was around traffic, in particular parking and the tensions arising from it.
The differences we observed between the two sites suggest that it may be advisable that
researchers wishing to use and adapt the COS-EY for their own purposes start with the list
of outcomes provided here, followed by some consultation with key local stakeholders to
ensure they are fit for purpose.

4.2. Limitations

This study did not aim to achieve consensus on what the best measures or data sources
are for each outcome and work needs to be undertaken before the COS-EY can be used in
practice. Furthermore, some outcomes are relatively ambiguous and could be understood
to mean multiple things, e.g., “access to opportunity”. There is also some overlap between
different outcomes—it could be argued that diet and physical activity are very closely
related to obesity and therefore not all three need to be included separately. On the other
hand, obesity is a complex and multifaceted issue which does not only relate to food and
physical activity (which in themselves, contribute to many things beyond an individual’s
weight status), therefore, we chose not to combine these outcomes.

The Delphi process is dependent on the expert knowledge of stakeholders that are
consulted [35]. This means that it cannot be considered an objective ‘truth’. With our chosen
sampling strategy, it was not possible to estimate a response rate for the surveys, and
therefore, we do not know who chose not to take part in the consultation and why. This was
mitigated by us contacting and identifying researchers and local authority staff who were
already involved with ActEarly and have a stake in selecting appropriate and meaningful
outcomes. A limitation of the dot voting process was that community members only spent
a few moments reading and reviewing the potential outcomes and understanding the
voting process before voting and moving on. There was less time and space for more in-
depth interactions and conversations with the researcher. This means there was a trade-off
between low participant burden (and ease of access to the consultation) and the depth of the
information we could collect from the community. In many settings in the UK, an additional
barrier to community consultations can be language barriers. We mediated this in Bradford
by involving a bilingual researcher in the team that collected the community consultation
data. This meant that families and individuals who did not speak fluent English could ask
questions about the project and the consultation in their native language. Finally, it is worth
highlighting that the exclusion of outcomes from the final COS-EY does not necessarily
mean that they are not of value or should not be considered by researchers. Importantly,
choosing to employ the public health COS-EY in any intervention evaluation should not be
taken to mean that other outcomes should not be considered, and we recommend adapting
this COS to the local context wherever appropriate. For instance, if the focus of a future
project was more specific than that of ActEarly, e.g., solely around the physical environment,
the researchers may wish to explore that specific subset of outcomes in more depth and
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consult local communities on whether some of the excluded outcomes should be brought
‘back in’.

4.3. Next Steps

The COS-EY outcome selection to date has not been driven by what can be measured,
which means that for now, we cannot be sure that all the outcomes included in the COS
can be reported in a meaningful way. Therefore, and before the COS-EY can be fully
implemented, we recommend that further work is undertaken to confirm the definition of
each outcome, prior to deciding on the most appropriate measures or data sources. This
process may be quite challenging for outcomes that cannot be captured by a single metric,
but at this stage in the work, we do not think this should mean the automatic exclusion of
such outcomes from the COS. Rather, we encourage further research into the area to tackle
the issue of defining measures for outcomes such as ‘children get best start in life’, as clearly,
these are priorities for stakeholders and communities alike. One solution to this may be the
development of short lists of outcome measures that would represent each core outcome
(with e.g., varying degrees of data collection burden or depending on local data availability,
such as long and short versions of a questionnaire; or household vs individual level data).
These lists could then be used as a starting point by investigators. While not offering perfect
standardization the way a single measure per outcome would do, the process of creating
lists of appropriate measures would be a step towards better standardization of public
health outcomes across studies. Another avenue for future work would be to explore the
relevance of the COS-EY from a policy and practice perspective and consider to what extent
this work may be useful outside the research context. For instance, the COS-EY could be
used by local authorities when making decisions about routine data collection practices
and availability.

5. Conclusions

The public health COS-EY represents an initial attempt at system-wide core outcome
sets developed to evaluate interventions that promote early life health and well-being, in
consultation with local communities. Our chosen approach resulted in a comprehensive
list of 40 outcomes, and highlighted important differences between expert knowledge and
lived experience across Bradford and Tower Hamlets. Our aim was to use the COS-EY in
the evaluation of the ActEarly research program in the first instance, but the COS could be
applied to other settings where there is interest in evaluating early life health and well-being
from a ‘wider determinants’ of health perspective.
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W oNoe

Abstract: The working life of individuals is now longer because of increases to state pension age in the
United Kingdom. Older workers may be at particular risk in the workplace, compared with younger
workers. Successful workplace interventions to reduce occupational stress amongst older workers
are essential, but little is known about their effectiveness. The aim is to evaluate current evidence
of the effectiveness of interventions for reducing stress in older workers in non-healthcare settings.
Four database searches were conducted. The search terms included synonyms of “intervention”,
“workplace” and “occupational stress” to identify original studies published since 2011. Dual
screening was conducted on the sample to identify studies which met the inclusion criteria. The RoB
2.0 tool for RCTs was used to assess the risk of bias. From 3708 papers retrieved, ten eligible papers
were identified. Seven of the papers’ interventions were deemed effective in reducing workplace
stress. The sample size for most studies was small, and the effectiveness of interventions were more
likely to be reported when studies used self-report measures, rather than biological measures. This
review indicates that workplace interventions might be effective for reducing stress in older workers.
However, there remains an absence of high-quality evidence in this field.

Keywords: intervention; workplace; occupational stress; older workers

1. Introduction

By 2040, it is predicted that one in every two people of working age will be aged 65 or
over [1]. The global ageing population has resulted in government concerns regarding the
future of the workplace [2]. The increase in life expectancy and the lack of equitable social
resources available has been a catalyst for most European governments to increase the state
pension age [3].

Prolonging the working life of individuals cannot be done without due diligence and
needs to be medically supervised, as suggested by MISPA (Mitigating Increases in the
State Pension Age) [4]. Before governments can continue increasing state pension age, it
needs to be assessed how this can be conducted, without damaging or harming the health
of workers affected by these changes—particularly workers in physically demanding and
highly stressful occupations.

Older workers face greater or different hazards to their health than younger workers.
Bravo et al.’s [5] review found that in 50% of the papers they reviewed, older workers were
at a much greater risk of fatal workplace injuries, when compared to their younger coun-
terparts. Older workers are more likely to have pre-existing long-term health conditions,
which can affect their capacity to work or the kinds of work they are able to sustain. There
is also evidence that they experience greater sickness absence [6].

Stress—adverse reactions to excessive pressure—and burnout are recognised as a
major risk to the health of all workers [7,8]. There is conflicting evidence whether older
workers are at a greater risk of stress than younger workers [9]. It is clear, however, that
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older workers are likely to face different stressors to younger workers, not just through
pressures within the workplace, but also through additional caring responsibilities outside
of work [4]. Moreover, there is agreement that, despite legislation to prevent it, there is
evidence that older workers are subject to age discrimination [10]. Therefore, interventions
to improve workplace health in older workers may well need to be different to those
of younger workers because it cannot be assumed that the problems they face, or the
mechanisms by which interventions work, will be the same.

Based on currently available research, very little is known about this topic. Evidence of
the effectiveness of workplace interventions for older workers is lacking. Poscia et al.’s [3]
systematic review found a paucity of high-quality evidence on workplace health promotion
for older workers. There was a suggestion that active workplace interventions help improve
the health of older workers, but included studies used small, convenience samples not
representative of the working population.

Pieper et al.’s [11] more recent review of reviews on workplace health promotion
interventions found that psychological interventions, such as stress management, cognitive
behavioural therapy and mindfulness-based interventions have the ability to significantly
reduce stress. However, Pieper et al. found few reviews specifically focusing on older
workers and they reported that there was insufficient evidence to conclude that psycho-
logical interventions were the most successful and effective to reduce occupational stress
amongst older workers. Interventions were predominately targeted towards white-collar
workers, teachers, and healthcare providers. Interventions for healthcare providers may be
of limited generalisability to other settings, given the specific nature of healthcare settings
and healthcare work and the hazards that may present in this environment. When assessing
previous studies on this topic, the overwhelming majority focus upon younger people
employed in advantaged occupations, using small cohort sizes. Furthermore, they use
inconsistent and haphazard outcome measures to assess interventions’ successes, which
results in studies being unrepresentative, difficult to replicate and unable to demonstrate
the impact on increased state pension age for older workers.

Before policy makers can enact changes to state pension age, they must have access
to a sufficient level of high-quality research which has outlined the impact on individuals
working longer, as well as interventions used to retain older workers. This information must
also be accessible to employers, so they are made aware of the most successful interventions
in the workplace to reduce occupational stress and maintain their workforce. This article
intends to provide policy makers and employers a review of the current literature and
research in this field. This study also has the potential to provide union representatives,
and workers themselves, with evidence for them to vouch to their employers for adequate,
appropriate, and successful interventions in their workplaces.

This systematic review sought to answer the question:

“What is the evidence of effectiveness of workplace interventions for reducing occupa-
tional stress in older workers outside of the healthcare sector?”

The objectives were to:

(1) Identify and appraise papers evaluating the effectiveness of workplace stress reduction
interventions on older workers.

(2)  Describe the types of interventions and measures of effectiveness used

(8) Summarise the evidence of effectiveness of interventions

(4) Identify existing knowledge gaps in the literature which require further research

2. Materials and Methods
2.1. Search Strategy

PRISMA guidelines for reporting systematic reviews were followed throughout the
process of this review [12], see checklist in Supplementary Materials. Four database
searches were conducted: OvidMedline, PsycInfo, Scopus and Web of Science. After an
initial literature search, a PICO model was developed (see Table 1), which helped form
the database search terms for the review [13]. Previously systematic reviews’ search terms,
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including Pieper et al. [11] and Poscia et al. [3], helped to inform the search terms. The
search term combinations were first applied in OvidMedline, which uses MeSH terms, and
then modified and adapted for use in the other databases (see Table 2). In all the databases,
the presence of key words was sought in “all fields”, which would detect the terms in key
words, titles, abstracts and full papers. Initially age terms were included in the search
strategy, but this resulted in an improbably low number of results retrieved, so this term
was dropped. The searches took place throughout the first week of August 2021, therefore
only research published before 31 July 2021 were included in this review.

Table 1. The PICO model.

PICO Term Detail
Population Older workers, in the Organisation for Economic Co-Operation
P and Development (OECD) country, in non-health sector jobs.
. All interventions occurring in the workplace, including
Intervention e . . .
medication, educational and exercise interventions.
Comparison with control conditions as described in each of the
Control ! S
papers in the review
Outcome Reduced workplace stress

Table 2. Search Terms.

Database Programmes Setting Outcome Papers per
Search Terms Search Terms Search Terms Database
Burnout, Professional/OR
Intervention.mp. Occupational Stress.mp. OR
Workpl. R .
OvidMedline OR Psychosocial V\;)or rkp f;fe/n? Stress, Psychological/OR 2444
Intervention/ place.mp- Occupational Stress/OR
Occupational Diseases
Intervention OR Workplace OR ) Occup.atlonal Stress ”OR
Scopus Programme OR . b ,, Professional Burnout” OR 701
Office OR “Work Centre W . .
Program Psychological Stress
“Occupational Stress” OR
Intervention OR . - “Professional Burnout” OR
Web of Science Programmes OR Workp/}ace OR Ofﬁfe OR “Workplace Stress” OR “Job 964
Work Centre ” p :
Program Stress” OR “Psychological
Stress”
Exp Workplace
Intervention/OR Exp Wor.kplace Occupational Stress.mp. OR exp
PsycInfo . Intervention/OR . 469
Intervention.mp. OR Occupational Stress/
. . Workplace.mp.
exp intervention
Total Papers 3708 Papers

* MeSH terms are indicated with a “/” after the search term. Programmes, setting and outcome search terms were
combined with “AND” in each database.

2.2. Inclusion/Exclusion Criteria

Table 3 depicts the inclusion/exclusion criteria. Eligible papers had to report an
intervention in a non-health sector workplace, specifically focusing on older workers.
The papers had to have been conducted in an Organisation for Economic Co-operation
and Development (OECD) country, to ensure findings have some relevance to the United
Kingdom (UK) context [14]. Studies without a control group or baseline data, or without
an aim of reducing workplace stress, were excluded. The authors did not set out to select
papers which specified a specific control condition but sought papers which described what
interventions were compared with. Qualitative papers, such as focus groups or interviews,
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were excluded from this review as quantitative papers were deemed to illustrate more
objective results and are more likely to be conducted on a large number of participants.

Table 3. Inclusion/Exclusion Criteria.

Order Criteria Inclusion Criteria Exclusion Criteria
1 Language Paper not published in English
2 Date of Publication Published between 1 January 2011-31 July 2021
3 Access to Publication Full Paper Access via UCL/Online Paper not fully available online
4 Type of Paper Papers without an Abstract
Systematic Reviews
- Original Studies Editorials
5 Publication Type Peer Reviewed Studies Dissertations
Not Fully Published Papers
Conducted in the UK or an OECD Country R Lo
. . . . Reporting interventions in health sector
6 Setting Reporting an intervention that was conducted .
. workplaces (e.g., a hospital)
in a workplace
Quantitative data on workplace stress or
7 Outcome Measured anxiety (burnout, perceived stress, measures of ~ Change in outcome level not reported
cortisol levels, etc.)
Data reported with no desegregation by
8 Population Grou Reporting an intervention which provides data workers age or no evidence that
P P on its effects on older workers in the workforce  included workers would be considered
as “older”
Experimental Designs - L .
9 Study Desi Randomised Controlled Trials Quall’;atlve Iz_ a}le}:‘r; (1':" lkr:iter?ec‘{\i]' focus
udy Lesign Non-Randomised Trials ' gr(t)iip Oxe ” (;g apf ircns : ?Sn )
Before and After Studies CpOTHNg EXperience of Impressions
Where at least one of the objectives of the
10 Study Aim intervention or programme is to reduce

workplace stress

The definition of an older worker was developed by adapting multiple definitions
from various sources. Firstly, if the paper classified the intervention or participants as
older workers, regardless of the mean age, these interventions were deemed to be focused
on older workers. Secondly, for OECD countries, the average age at which an individual
reached normal pension age in 2016 was 63.7 years old for women and 64.3 years old for
men [15]. If the mean age of participants in a paper were within 15 years of normal pension
age, it was concluded that older workers were included in this intervention.

2.3. Study Selection and Screening

Papers from the four databases were exported to Microsoft Excel. Title and abstracts
of all papers screened by DS (author and reviewer) and a secondary reviewer (AH). Any
papers which were unclear or resulted in polarized views, were then resolved by discussion
with a third reviewer and co-author (JS). After the title and abstract screening, the remaining
papers underwent a full-text screening.

Each paper that met the inclusion criteria on screening was carefully assessed for its
relevance to older workers. Papers that were specifically focused on older workers were
placed in the primary dataset. Papers where data on the effectiveness of the intervention
on older workers was included, but without a specific focus on older workers, comprised
the secondary dataset.
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2.4. Data Extraction and Critical Appraisal

Data were extracted from all eligible papers used a data extraction form by DS, with a
sample checked by JS (see Appendix A: Data Extraction Form) to cover features including:
study design and employment setting; the age of participants; nature of the intervention;
reported effectiveness. Interventions were coded into three categories—psychological inter-
ventions, educational interventions, and physical interventions. Outcome measurements
were grouped by whether self-report or biological samples were used to measure stress.

The RoB 2.0 tool (Risk of bias in randomised trials) [16] was used by DS and ]S in each
paper to form a judgement about the risk of bias across six different domains. The RoB 2.0
tool was chosen as it enabled the reviewers to form their own assessment of an article’s
quality, in regard to its risk of different types of biases. If a domain or the overall judgement
was deemed to have a high risk of bias, this meant that the reviewers believed that there
was an issue with the paper that substantially lowered their confidence in the results. Some
concerns of bias indicated that a paper included an issue which could potentially lower the
reviewer’s confidence in the results. If the overall judgement was that the paper had a low
risk of bias, this meant that the reviewers were confident that the study results were valid.

The included studies were described, and the characteristics and methods for ascer-
taining stress levels were summarised. Based upon what was written in each paper, the
effectiveness of the interventions was summarised, using quantitative data to assess the
success of each intervention.

3. Results
3.1. Characteristics of Included Studies

From 3708 papers identified in the database searches, ten papers met the inclusion
criteria (Figure 1). Five papers had a specific focus on older workers (the primary dataset).
A further five papers did not have a specific focus of the research on older workers (the sec-
ondary dataset). As the mean age of participants in both datasets were similar (see Table 4),
they are considered as one dataset in the rest of the paper.

Five papers were conducted in the United States [17-21]; the other five originated from
Europe (Germany [22], the Netherlands [23], Finland [24], Italy [25] and Norway [26]). The
number of participants ranged from 14-779, with three studies have less than 40 participants.
Only one study included over 500 participants [24] (see Table 4).

Three studies were conducted with university faculty staff [17,18,21], and three in manu-
facturing or technical environments [19,20,22]. Two studies were conducted amongst police
officers [23,25]. The remaining two studies were conducted with office workers [24,26].

The age of participants was described in two ways (Table 4). Six studies described the
age range of participants in the intervention; the upper limit for the age range was between
57 and 68; the lower limit for the age range was 18 to 50. Three papers only included
participants over the age of 40, with Calogiuri et al.’s [26] paper using only participants
older than 50 years old. In the seven papers that documented the mean age of participants,
mean age was over 40.9 years. Five papers had a mean age of over 48 years [17,18,21,23,24].

175



Int. J. Environ. Res. Public Health 2022, 19, 9202

[ Identification of studies ]
S
. Records removed before screening:
2 Duplicate recordsremoved
S Records identified from:
> (n=599)
Databases (n =3708)
Records marked as ineligible by
= database search filters (n=836)"
—
v
m
Records excluded
Records screened (Title Screening) | Tecordsexcude
(n=1952)
(n=2273)
l Reportsexcluded
Records screened (Abstract > m=611)
Screening)
(n=713)
l Reportsexcuded:
Records ned (Full-Text Reason 1: Healthcare workers/setting (n=16)
Screening) > Reason2: Not a workplace intervention (n=8)
(n=102) Reason 3: Not conducted inan OECD country (n=9)
Reason4: No older workers participated (n = 15)
l Reason 5: Systematic review (n=2)
Reports extracted and assessed for
quality and relevancy —
=52 Reportsexcluded:
— Reason 1: Not a Spedific Focus on Older Workers (n=29)
Reason 2: Workplace Stress not a Primary Aim (n=9)
Reason 3: No Quantitative Data on Change in Stress Levels (n
:§ Studies included in review -y
:! (n=10)
—

Figure 1. PRISMA Flow Chart (Adapted from Page et al. [12]) * Papers were automatically
excluded using filters in the search databases where they were outside of our date range and
language of publication.
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Table 4. Description of Studies.

Study (First Author, . Focus on Older . . . Age of No. of Participants
Year) Country Study Design Workers? Participant’s Occupation Participants (and Dropouts)
Primary Dataset
Randomised 423
Hughes, 2011 [17] United States Controlled Trial Yes University Staff 51 (Mean)
(56 Dropouts)
(RCT)
. . Randomised R 186
Malarkey, 2013 [18] United States Controlled Trial Yes University Faculty Staff 50 (Mean) (0 Dropouts)
. Randomised 59 (Median) * 278
Cook, 2015 [20] United States Controlled Trial Yes Tech Company Workers 50-68 (Range) (0 Dropouts)
. . = Randomised . X 20
Fischetti, 2019 [25] Ttaly Controlled Trial Yes Police Officers 46.8 (Mean) (0 Dropouts)
. Randomised X 49 (Median) * 14
Calogiuri, 2016 [26] Norway Controlled Trial Yes Office Workers 4147 (Range) (3 Dropouts)
Secondary Dataset
. . Randomised Chemical Company 41.5 (Median) * 89
Adkens, 2014 [19] United States Controlled Trial No Employees 18-65 (Range) (23 Dropouts)
. . Randomised . . X 37
Largo-Wight, 2017 [21] United States Controlled Trial No University Office Staff 48.8 (Mean) (0 Dropouts)
. Lower and Middle Level
Limm, 2011 [22] Germany Cr;iaiﬁg;s;gal No Managers at a 1;1?695 ((I%dae;:ng @0 Dg‘louts)
Manufacturing Plant & p
. . . . X 49 (Mean) 82
Hoeve, 2021 [23] Netherlands Quasi-Experimental No Police Officers 30-63 (Range) (19 Dropouts)
. , . Non-Randomised . " 49.9 (Mean) 779
Ojala, 2019 [24] Finland Trial No Public Sector Workers 21-64 (Range) (217 Dropouts)

* Median has been calculated by the researcher as the midpoint between the range. In Ojala’s study, Public Sector.
workers included construction and transport workers, office workers, food services and managerial specialists.

3.2. Risk of Bias

None of the papers had an overall high risk of bias (Table 5). Four papers were
judged to have a low risk of bias. Some bias concerns were identified in six papers. In
nine out of the ten papers there was a lack of detail on the randomisation of participants,
which may have led to post-test reporting bias by participants exaggerating the effects of
the intervention. Most papers showed a strong adherence to the intended intervention.
Fischetti et al.’s [25] study showed a potential high risk of bias in the measurement of
outcome. While the study used validated scales to assess stress, the score was high because
of the study’s pre-post evaluation design. It is possible that participants may be subject to
bias in overestimating the effects of participation on their well-being.

Table 5. Results from the Risk of Bias Critical Appraisal.

. Domain 2 . . Domain 5 .
Study Domafn 1. (Deviations Dm:nafn 8 Domain 4 (Selection of the Domain 6
(Randomisation . (Missing (Measurement of (Overall
(Author, Year) from intended Reported .

Process) Interventions) Outcome Data) Outcome) Results) Bias)
Hughes, 2011 [17] 2 1 2 2 1 2
Malarkey, 2013 [18] 2 1 1 1 1 1
Aikens, 2014 [19] 2 2 1 1 1 1
Cook, 2015 [20] 2 1 2 2 1 2
Largo-Wight, 2017 [21] 2 1 1 2 2 2
Limm, 2011 [22] 2 1 1 2 1 1
Hoeve, 2021 [23] 1 1 1 1 1 1
Ojala, 2019 [24] 2 1 2 2 2 2
Fischetti, 2019 [25] 2 1 1 3 2 2
Calogiuri, 2016 [26] 2 1 2 2 2 2

Key for Table 5: 1 = Low Risk of Bias. 2 = Some Concerns. 3 = High Risk of Bias.
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3.3. Study Methods

The most common form of intervention was psychological interventions (n = 8).
Psychological interventions included mindfulness-based, cognitive behavioural therapy
and stress management interventions. Three studies used physical interventions, which
involved exercise, walking, weight training or circuit training programmes [20,25,26]. One
paper included an educational intervention [17] focused on health education (Table 6).

Of the ten papers in this review, five papers [19,20,22,24,25] reported that the control
group received no intervention during the research but were waitlisted to participate in the
intervention at a later date. In Malarkey et al.’s [18] study, the participants in the control
group received a lifestyle and educational intervention, compared with the mindfulness-
based intervention that the experimental group received. Hughes et al.’s [17] study control
group received a light level of health education compared with the experimental group,
who received the health promotion intervention. Hoeve et al.’s [23] control group received
a regular education intervention, without any mindfulness training. Two papers’ control
groups [21,26] had either an indoor standard work break or indoor exercise, compared to
the experimental groups whose interventions were conducted outdoors. No conclusive
pattern emerged between which control condition was in place and the outcome of the
intervention. Table 6 illustrates that of the five interventions [19,20,22,24,25] in which
the control group received no intervention, three of these papers reported an effective
intervention in the experimental group.

Six papers conducted their interventions in the workplace offices, two papers were
carried out via online means in the workplace, and a further two papers took place outside
of the workplace, in green areas and nature.

All papers in this review used self-reported questionnaires to collect data on stress.
Three of these papers also collected cortisol levels, either from saliva samples or blood
tests [18,22,26]. Four of the papers used the Perceived Stress Scale Questionnaire to assess
the level of psychological stress perceived in participants.

The shortest intervention took place over the course of two weeks [26]. Three of the
papers’ interventions took place for over six months, including follow up time [17,22,24].
The longest duration for intervention was Hughes et al.’s [17] 12-month study.

3.4. Study Findings

Changes in stress levels as a result of each intervention are reported in Table 6. In
seven out of the ten studies [19,21-26], there was improvement in at least one measure
of self-reported stress levels. However, none of the three studies that measured cortisol
levels [18,22,26] found any significant differences between the intervention and the control
group’s cortisol levels.

Three interventions [17,18,20] showed no evidence of effectiveness on any mea-
sure. There were no consistent patterns in terms of the intervention type (psychologi-
cal, physical educational), workplace setting or delivery method between effective and
ineffective interventions.
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4. Discussion
4.1. Main Findings

The evidence of the effectiveness of interventions to reduce stress in older workers
was varied. Seven out of the ten papers reported some effectiveness in reducing self-
reported stress in older workers as a result of interventions. Studies that measured cortisol
levels did not report any reduction in stress. Most of the interventions were psychological
in nature, but there was no difference in reported effectiveness between psychological,
physical, or educational interventions. It should be noted that most of these interventions
were only short-term, and therefore, longer-term impacts of these interventions are not
clearly demonstrated.

4.2. Methodological Considerations

There were some important limitations in the studies included in the review. Firstly,
the number of participants reported in each study was generally low, with three papers
comprising studies of less than 40 participants and only one study with more than 500.
Due to the low number of participants, it is difficult to generalise the results of these
interventions to the broader population [27]. In most of the studies, participants had to
volunteer to take part. In some studies, it was not clear how many employees that were
eligible declined to take part so the acceptability of such interventions in the workplace
cannot be concluded from this study.

Secondly, none of the ten papers observed the longer-term impacts of the interventions.
Whilst papers stated or implied that the interventions were longer-term solutions to the
problem of occupational stress amongst older workers, they provide no conclusive evidence
of long-term benefit. The concern regarding the long-term effects associated with workplace
interventions has also been discussed by others. Steenstra et al. [28] reported how the effect
of interventions require a very long follow-up, which is extremely difficult to achieve and
maintain. They concluded that the interventions’ effect would most likely dilute over time
and not result in any long-term benefits. Similarly, in this review, two out of the three
papers which had interventions lasting more than 8 months were shown to have mixed or
no effect on reducing workplace stress. This is suggestive evidence in support of Steenstra
et al.’s conclusions that the impact of workplace interventions to reduce stress could have
little to no long-term benefit if the intervention is not maintained in the workplace. It is also
possible maintenance of a short-term intervention is not enough; workplaces may need
different kinds of approaches to maintain reductions in stress levels in the longer term.

Thirdly, there was a range of self-report questionnaires used, which collected data
on various aspects relating to stress, mental health, or other factors. When analysing the
interventions, as different measurement outcomes are used, it can cause difficulties in
understanding which intervention is the most effective.

There were some limitations also in the conduct of this review. Only papers published
in English were included in the review. Studies which were written and published in other
languages were removed at the first stage of screening. Whilst the majority of papers which
were found in the database search stage of the review were written in English, those in
other languages may have been beneficial to include in this review. Using free, online
translation software to translate any non-English studies has become more common in
academic reviews, and if this research was to be conducted again in the future, including
non-English studies, and using translation software should be strongly considered. It was
also beyond the scope of the review to include qualitative studies. Whilst these would
not have definitely addressed questions of effectiveness, they could have provided useful
insights into why intervention achieved their effects. The RoB 2.0 tool which was used
for performing the critical appraisal does not prompt consideration of wider aspects of
quality and relevance, for example, what the control conditions were. This could be seen as
a potential limitation in several of the papers in the review.

A further challenge faced in this review was the ambiguity regarding the definition
of an older workers. The initial search terms included specific terms and synonyms for
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“older worker”. However, this resulted in a very small number of papers being retrieved.
Therefore, this search term was removed and at abstract and full paper screening, the
reviewers determined which papers focused on older workers and which did not. Elim-
inating “older workers” as a search term in the database search led to a potential risk
that relevant literature, with a clear focus on older workers, may have been overlooked.
However, “older worker” was hard to define partly because the classification of an older
worker varies across countries. The ELSA (English Longitudinal Study of Ageing) and the
JSTAR (Japanese Study of Ageing and Retirement) both describe workers over the age of
50 as “older workers”, however, Kingston and Jagger [29] argue that cohort studies with
the lower age limit of 50 to 65 years old, often have fewer very old people in the studies,
therefore, are not fully representative of older workers. The nature of the risk of being an
older worker varies in the context of workplace settings, occupations and job demands. For
example, as seen in Fischetti et al.’s [25] and Hoeve et al.’s [23] research, police officers may
be more at risk of injury at a younger age, due to the physical nature of their occupation.
This may result in police officers aged 40 being deemed as older workers in their profession,
although at their chronological age, in society and in other professional groups, they would
be classified as younger. However, at this age, it is possible for some police officers that the
nature of their work may change, to become more ‘desk based’. In this case, the current
workplace exposures may be more similar to office workers, but the prior exposures they
faced from working in communities may have long lasting and distinct effects on their
health that are not experienced by those who have spent their entire careers in office-based
jobs. Due to the small number of studies identified, this review was not able to explore
the differences in the nature of interventions across workplaces. This is needed in future
because different causes of stress based upon a range of diverse types of employment may
affect the sustainability and the effectiveness of interventions to reduce workplace stress.

4.3. Interpretation of Findings and Comparison to Previous Studies

Of the ten papers sourced for this review, only five reported a specific focus on older
workers, demonstrating the lack of robust and available literature on this topic. This
finding is consistent with older systematic reviews researching workplace interventions
for older workers [3,11,28]. More than ten years ago, Crawford et al. [30] urged for more
research to be conducted on health and safety management interventions for workers
over the age of 50 in relation to the physical and psychological changes that occur when
workers reach this age.

Interventions that used self-reported measures appeared more effective when com-
pared to biological measures. However, it is important to note that self-reports and bi-
ological samples measure different things. Taking part in an intervention may improve
subjective well-being in an individual, even if it has no biological effect. This does not
imply that the intervention was unsuccessful or ineffective. Indeed, McDonald [31] sug-
gests that gaining self-reported data from participants is the most logical way to learn
more about an individual. Arguably, an individual’s subjective well-being is what would
keep them in the workplace.

Whilst it is understood that older workers might not always face more workplace stress
compared to younger workers, they could be more at risk of specific stressors connected
to responsibilities outside of work, age discrimination and physical health conditions that
are more common in older age [32]. In the ten papers’ interventions, there was not enough
description regarding the extent to which specific stressors associated with older age were
addressed. It is, however, significant that there were five studies that did not seek to focus
on older workers, potentially overlooking distinct stressors. In these studies, it is also
possible that the overall effectiveness could have been driven by higher effectiveness in
younger populations but there was not sufficient data reported in these papers on effects
by participant age to explore this. The context in which the interventions effect change
may be important. Interventions in the workplace, which are promoted and supported by
employers may encourage participants not only to take part in the intervention, but also to
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make changes to their lifestyle and behaviour, which, in turn, would ultimately improve
their well-being and decrease their stress levels at work [33].

4.4. The Significance of the Review and Public Health Implications

Since Crawford et al.’s [30] review was undertaken, policy and demographic changes
have lead to a higher proportion of older workers in many countries, increasing the
importance of health and safety interventions for workers over the age of 50. The need for
such research has not been addressed and the knowledge gaps that were present in the
literature remain.

This review has demonstrated that there is still not sufficient research available for
governments and policy makers to make an informed decision on the impact of increasing
state pension age on the population. If they are determined to extend the working life of
individuals, governments will need to ensure that there is no detriment to the health of
older workers.

The lack of high-quality literature on this topic results in this review being unable to
provide any definitive conclusions regarding the most effective and successful workplace
intervention to deal with occupational stress. This systematic review can be updated to
illustrate newly published literature about older workers” well-being in years to come. The
significance of implementing a successful intervention to promote and maintain the health
of older workers is vital for the longer-term wealth creation and sustaining of both the
economy and health of the population [34].

This review has not shown an adequate amount of successful workplace interventions
to support older workers’ occupational stress to mitigate the public health implications of
raising state pension age, as reported by MISPA [4]. More extensive and robust research
is required to illustrate to both employers and policy makers that increasing state pen-
sion age will result in; increased morbidity and mortality rates for those in demanding
occupations; overwhelming the already sparse healthcare services-both for occupational
health and primary care; and, worsening the health for workers who are already ill. Careful
considerations need to be made to ensure that older workers are not adversely harmed
by increases to state pension age. It is fundamental that interventions, which have been
proven successful for older workers, must be introduced into more workplaces to ensure a
smoother transition for older workers who are now working longer.

5. Conclusions

As the population ages, and statutory pension age increase, the proportion of older
workers will increase in the workplace. Older workers face distinct and sometimes greater
risks to health and well-being compared with younger workers, which may place them at
particular risk of stress. This review found some promising evidence that interventions
in the workplace can improve self-reported stress in older workers in the short term. It
also highlighted the paucity of studies with interventions specifically designed for older
workers. Further studies are required to understand longer term impacts of workplace
interventions on older workers and to elucidate what type of intervention is most likely to
be effective in different workplace settings.
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Abstract: The objectives of this review were to map and summarize the existing evidence from a global
perspective about inequity in access and delivery of virtual care interventions and to identify strategies
that may be adopted by virtual care services to address these inequities. We searched MEDLINE,
EMBASE, and CINAHL using both medical subject headings (MeSH) and free-text keywords for
empirical studies exploring inequity in ambulatory services offered virtually. Forty-one studies were
included, most of them cross-sectional in design. Included studies were extracted using a customized
extraction tool, and descriptive analysis was performed. The review identified widespread differences
in accessing and using virtual care interventions among cultural and ethnic minorities, older people,
socioeconomically disadvantaged groups, people with limited digital and/or health literacy, and
those with limited access to digital devices and good connectivity. Potential solutions addressing
these barriers identified in the review included having digitally literate caregivers present during
virtual care appointments, conducting virtual care appointments in culturally sensitive manner, and
having a focus on enhancing patients’ digital literacy. We identified evidence-based practices for
virtual care interventions to ensure equity in access and delivery for their virtual care patients.

Keywords: inequality; health equity; health services; virtual care; COVID-19; scoping review

1. Introduction

Health inequities are referred to as those differences in health that are systemic, avoid-
able, unfair, and unjust [1]. A health equity approach recognises that not everyone has
the same level of health or level of resources to address their health problems, and it
may therefore be important apply different approaches in order to achieve similar health
outcomes [2,3]. Health inequities are associated with a range of factors including age,
gender, ethnicity, geographic location, and socioeconomic status [1,4]. A recent report has
documented nine drivers of health inequity in relation to healthcare services: housing, in-
come and wealth, health system and services, education, employment, social environment,
transport, public safety, and physical environment [5]. Outcomes are determined by the
dynamic interaction between service users and the health systems [6]. The World Health
Organization (WHO) also identified gender, education, income, employment status, and
ethnicity as the major factors associated with health inequity [7]. Health inequities are an
established global phenomenon [8,9] and is a particular concern in a multicultural country
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with a history of settler colonialism, such as Australia [10,11]. Evidence demonstrates that
the determinants of health inequity often lead to adverse health outcomes in the form of
morbidities and mortality among vulnerable and marginalised populations [4,12,13].

Virtual care can be defined as “any interaction between patients and /or members of
their care team occurring remotely, using technology with the aim of facilitating or maximis-
ing the quality and effectiveness of patient care” [14]. It has been identified as an approach
that may partially address health inequities through improving access and availability of
health services [15,16]. However, there are also concerns that virtual care services could
exacerbate existing health inequities if services are not accessible, available, and acceptable
to vulnerable population [17,18]. Virtual care interventions received particular attention
during the COVID-19 pandemic, as many health services rapidly transitioned to providing
virtual care services as an emergency method of reaching their clients [19]. The restriction
of in-person health services and the rapid implementation of virtual care has been driven
by necessity but also presents a significant opportunity to develop and strengthen the
provision of virtual care [20-22]. However, this expansion in virtual care services using
healthcare technologies also created the potential for the widespread digital divide to act as
a potent barrier in successful implementation of virtual care interventions and a cause of
health inequities. The digital divide is defined as disproportionate access and utilization of
health technology and internet among certain population groups, characterised by their
geographical, social, and geopolitical criteria or other features [23]. There are suggestions of
a “digital paradox” where the “population groups that could potentially benefit most from
digital innovations are the ones that would experience the highest barriers to access” [24].

Recently, several studies were conducted on the expansion of virtual care interven-
tions, particularly in relation to the COVID-19 pandemic [25-27]. Many of these studies
considered virtual care as a way of minimising the risk of COVID-19 transmission [26,28],
to triage during emergency responses [21] and monitoring patients within their homes [21].
One such intervention is the RPA Virtual Hospital (rpavirtual), launched in February 2020
as a new model of care that combines integrated hospital and community care with digital
solutions. It was the first service to introduce virtual care for COVID-19-stable patients in
isolation in New South Wales, Australia, and has been demonstrated to be widely accepted
by patients [29]. However, the potential equity issues related to rpavirtual and other similar
virtual care interventions have not yet been adequately explored and described. Therefore,
this scoping review aims to map and summarize the knowledge about equity issues in
the access and delivery of virtual care interventions and to identify strategies to address
potential inequities that may be adopted by virtual care services.

2. Materials and Methods

This scoping review is reported following the guidelines of PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-analysis extension for Scoping Re-
views) [30]. The review protocol is registered at the website of Centre for Primary Health
Care and Equity, UNSW Sydney (https://cphce.unsw.edu.au/research/rapid-literature-
review-identify-equity-issues-access-and-delivery-virtual-care, accessed on 1 March 2022),
and PRISMA-ScR is provided in Supplementary Table S1.

2.1. Data Sources

We searched for peer-reviewed articles in electronic databases: Medline, EMBASE,
and CINAHL. Both medical subject headings (MeSH) and free-text keywords were used
to search relevant articles in these databases that were published in the English language
between January 2010 and January 2021. The detailed search strategy is presented in
Table 1.
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Table 1. Search strategy.

SIL. Search Terms

1 “telemedicine” [MeSH Terms] OR “telemedicine” [Text Word]

2 “tele medicine” [Text Word]

3 “telehealth” [Text Word]

4 “tele health” [Text Word]

5 “tele-health” [Text Word]

6 “e-health” [Text Word]

7 “teletherapy” [Text Word]

8 “virtual care” [Text Word]

9 “virtual health” [Text Word]

10 lor2or3or4or5or6or7or8or9

11 “disparit*” [Text Word]

12 “health equity” [MeSH Terms] OR “health equity” [Text Word]

13 “equit*” [Text Word]

14 “inequit*” [Text Word]

15 “inequalit*” [Text Word]

16 “healthcare disparities” [MeSH Terms] OR “health care disparities” [Text Word]
17 “health status disparities” [MeSH Terms] OR “health status disparities” [Text Word]
18 10or11or12or 13 or 14 or 15 or 16 or 17

19 10 and 18

2.2. Study Selection

The articles yielded in the initial database searches were assessed by two independent
reviewers in relation to the inclusion and exclusion criteria developed for this study (Box 1).
All of the steps of study selection procedure were performed in Covidence (https://www.
covidence.org, accessed on 1 March 2022). In the first stage, the title and abstract of the
articles were assessed by two reviewers. The articles that passed this initial screening stage
entered full text screening. The full texts of these articles were obtained, and more in-depth
assessment was carried out against the inclusion and exclusion criteria. The reason for the
exclusion for each of the articles was also noted at this stage. Any difference in assessment
between the reviewers was resolved by discussion.

Box 1. Inclusion and exclusion criteria.

Inclusion criteria

Published in English

Published between January 2010 and January 2021

Studies exploring equity in ambulatory services offered virtually
Carried out in OECD countries

Empirical studies

Exclusion criteria

Published in language other than English

Published before January 2010

Studies not exploring equity in ambulatory services offered virtually
Studies exploring robotic/tele-surgery

Studies carried outside OECD countries

Commentary/review /opinion pieces

e & o o o o

2.3. Data Extraction

The data were extracted from the included studies in a Microsoft Excel template
developed by the authors. Information including country, study setting, study design,
study participants, characteristics of the intervention/study, type of virtual care modalities,
type of inequity issues identified /addressed, main findings, summary of the results, and
relevance to virtual care interventions were extracted.
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)

Identification

J

Screening

Eligibility

Included

2.4. Data Mapping

As the objective of scoping reviews is to map and summarize the available evidence,
we performed descriptive analysis, which involved frequency counting and basic thematic
coding [31].

3. Results
3.1. Search Results

Database searches yielded a total of 3021 articles, from which 1990 underwent screen-
ing after removal of the duplicates. The assessment of the title and abstract of the articles re-
sulted in the exclusion of 1901 articles, and 89 articles underwent full-text screening. Finally,
41 articles satisfied the selection criteria and were included in the review (Figure 1). The
detailed characteristics of the included studies are presented in Supplementary Table S2.

Records identified through database searching
(n=3021)

Records after duplicates removed
(n=1990)

Records screened by title and Records excluded based on title and ab-

abstract (n = 1990)

stract screening (n = 1901)

Full-text articles excluded with reason (n = 48)

A4

e Did not discuss issues related to telehealth inter-
Full-text articles assessed for vention (n = 5)

eligibility

\4

e Did not report the equity issues related to tele-

(n=289) health intervention (n = 26)

e Did not discuss equity in access or delivery of

telehealth intervention (n = 2)

e Discusses equity issues related to region/pay-
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Figure 1. PRISMA diagram of study selection.
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3.2. Study Settings

Of the forty-one included studies, thirty-one were conducted in the USA, three were
carried out in Australia [32-34], two in Canada [35,36], one in Italy [37], one in China [38],
one in Germany [39], one in Norway [40], and one in Scotland [41]. The studies were
carried out either in a community or in a clinical setting, such as a hospital or primary care.

3.3. Study Designs

A range of study designs were used in the included studies. Twenty-three of the in-
cluded studies followed a cross sectional design [5,32,34,36-55], five studies carried out ret-
rospective analysis of the collected data [56-60], six studies followed cohort design [61-66],
two were randomised controlled trials [67,68], and two followed a mixed-method de-
sign [33,69]. One study followed a combination of retrospective analysis and cross-sectional
study design, [70] while the study design was not clear in two studies [35,71].

3.4. Type of Participants

The participants in most of the studies were adults, often with chronic conditions such
as diabetes [45], cardiovascular disease [39], and mental health problems [61]. Most of
the studies considered both native English speakers and those speaking languages other
than English. Only a few studies considered all participants speaking a language other
than English, such as Spanish [56] or Chinese [34]. Several studies examined outcomes of
specific cultural and ethnic minorities. However, since most of the included studies were
conducted in the USA, the population groups were mostly Black, Hispanic, and African
American [46,48,50,54,55,60,66—-68].

3.5. Virtual Care Modalities

The included studies considered several modalities of virtual care interventions
ranging from video conferencing [37,41,42,44,46,48,49,51,57,59-64,66,67,71], teleconferenc-
ing [34,35,46,48,49,51,53,54,56-58,60,62,63,66,71], messaging [42,45,50], emails [42], health
apps [5,39,40,50], patient portals [58,61,68,70], personal health records [59,61], and eHealth
service use via the Internet [32,40,47,69].

The majority of the studies described the use of virtual visits (either video or audio) in
comparison to face-to-face visit or video visit in comparison to audio/tele visit. Several
video conferencing platforms, such as Zoom (https://zoom.us/, accessed on 1 March 2022)
or Microsoft Teams (https://www.microsoft.com/en-au/microsoft-teams/group-chat-
software/, accessed on 1 March 2022), were used to perform video visits in the reported
studies. Some of the studies reported on non-synchronous communication tools such as
text messaging, health apps, patient portals, or eHealth service use. Text messaging, health
apps, or patient portals were generally used to book appointments with service providers,
access health information, track health outcomes, or communicate with health service
providers. On the other hand, eHealth services were offered to promote online learning,
counselling, and information sharing, and these aims were accomplished through browsing
search engines, health apps, social media, and video services.

3.6. Types of Inequity Issues Identified/Addressed
3.6.1. Cultural and Ethnic Inequities

Twenty-one studies [33,42,44-46,48,50,54,55,57,59-68,70] explored cultural and ethnic
inequities in access to virtual care services and outcomes. The majority of these found
that cultural and ethnic minorities, including those of African American, Black, Hispanic
or Latinos, Asian American, Aboriginal and Torres Strait Islander, or Filipino descent,
were less likely to access virtual care services compared to the White participants. For
example, in their study, Schifeling and colleagues [60] found that non-White patients were
less likely to have a video visit than White patients. Likewise, Walker et al. [68] found
that African American patients used the patient portal less than White patients (40.4%
difference, p = 0.004). However, four studies [42,44,50,65] reported a different result where
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the likelihood of using virtual care services was higher among the cultural and ethnic
minorities compared to White participants.

3.6.2. Sociodemographic and Socio-Economic Inequities

Older people were identified as experiencing significant barriers to accessing and using
virtual care services in most of the studies [5,32,36,38,39,41,43,45-50,55,60,61,63,65,68,70,71].
For example, Leng et al. [41] found that the patients under 60 years were over two times
more likely to use video consulting (odds ratio (OR) 2.2, 95% CI 2.1-6.6). Nelson et al. [45]
also pointed out that the probability of responding to texts tended to increase from about
age 25 years until roughly age 50 years and then appeared to decrease with increasing
age. Eberly et al. [64] further noted that younger participants were more likely to be
engaged with video call appointments compared to telephone call. The only exception was
reported by Pierce et al. [46], where age of 65 years and above was associated with higher
odds of virtual care use (OR 1.21, 95% CI 1.05-1.40). It is also notable to mention that all
nine studies [33,39,46,53,57,61,63-65] that explored the role of gender in accessing virtual
care services found that females were less likely to use virtual care services compared
to males. Two studies [63,65] also found that unmarried participants were less likely to
access virtual care services. Meanwhile, Wegerman et al. [66] found that participants
who were single or previously married (separated, divorced, widowed) had higher odds
of completing a telephone appointment, while married participants were more likely to
complete a video appointment.

Thirteen studies explored the use of virtual care in relation to the socioeconomic status
of the participants, and all of these found that lower socioeconomic status was associated
with lower use of virtual care services [5,32,33,38-40,47,48,50,51,61,63,67]. Alam et al. [32]
reported that access to virtual care services was lower among participants from disadvan-
taged socioeconomic backgrounds. Likewise, other studies [5,33,38,40,48,50,51,61,63] also
reported that low socioeconomic status was associated with decreased access to virtual care
services. Not surprisingly, some of the included studies that explored the role of education
in accessing virtual care services [5,32,33,38-40,47,48,50,67] also found that participants
with lower education status were less likely to access the virtual care services.

3.6.3. Inequity Issues Related to Digital/eHealth Literacy

Seven studies [32,38,39,41,45,56,69] reported a lack of digital/eHealth literacy among
the participants as a significant barrier to accessing virtual care services. Ernsting and col-
leagues [39] found that mHealth app users had higher levels of eHealth literacy compared
to non-app users. A study [69] also reported that eHealth literacy increase was associ-
ated with a 3% increase in the number of searches for health information on the internet
(beta = 0.03, 95% CI 0.00-0.06). Meanwhile, Leng et al. [41] found that higher computer
proficiency correlated with an increased willingness to engage in video consultations.

3.6.4. Technological Inequities

Several studies [32,37,48,50] also found that improved access to digital devices and
internet can increase the use of virtual care services. Arighi et al. [37] reported that issues
such as a lack of devices (computers, phones, or tablets) with internet connection and poor
internet connections were the main causes of failed virtual care. Alam et al. [32] pointed
out that access to broadband internet services was associated with increased use of virtual
care services.

4. Discussion

This review was conducted to explore inequity issues in relation to access to and
delivery of virtual care interventions and to consider the international evidence of actions
to address inequity issues that may be adopted by or provide learnings for rpavirtual
and other similar virtual care interventions. The main drivers of inequity in access to
virtual care identified in the literature review were relatively older age, unemployment,
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less income, lower education level, belonging to cultural or ethnic minorities, lack of access
to digital devices or good internet connection, and lack of digital/eHealth literacy.

In recent times, due to the COVID-19 pandemic, virtual care interventions have been
widely used due to restricted in-person health service delivery [25,26]. It has also been
documented that the patient experience and their acceptance of virtual care during this
pandemic has been generally good [72,73]. At the same time, it is also worth noting that
the expansion of this digital innovation without due consideration of strategies to address
inequity of access has the potential to increase health inequities due to poverty, digital
health literacy, and lack of access to digital technology among some of the population [74].

Reviews carried out during the COVID-19 pandemic [75,76] also stressed the impor-
tance of virtual care interventions as an alternative to in-person health service delivery
during a period of restrictions on face-to-face health service delivery. Doraiswami et al.
(2020) [75] reported that virtual care could play a pivotal role in the health sector in fu-
ture, but its feasibility and implementation in a resource-poor setting is challenging. In
this regard, it is critical to mention that future virtual care interventions will be influ-
enced by broader health and clinical governance agendas and directions in investment
across systems.

While some recent reviews [77-79] have highlighted the effectiveness of virtual care
as a way of delivering health care in a cost-effective way, with improved patient communi-
cation, outcomes, and satisfaction, the equity dimension of the virtual care interventions
is not fully addressed in these reviews. The present review has helped to bridge the
knowledge gap around inequity issues associated with virtual care and identified areas for
further research.

The present review highlighted that access to virtual care services is particularly
limited among patients from ethnic minorities, which suggests there is a need to carefully
tailor services to ensure equitable access. Multilingual and culturally sensitive virtual
care services can be of high value in this regard. For example, a culturally sensitive
approach documented by Shaw et al. (2013) [34] could be to address cultural diversity in
the developing of a virtual care intervention. This qualitative study was conducted among
Chinese and Arabic patients and their carers to explore their willingness to take part in
a telephone-based supportive-care intervention. The majority of the study participants
supported the provision of a culturally sensitive intervention in their own language via
an online platform. However, the participants identified that confidentiality of the clinical
information was a concern and preferred an initial in-person appointment with patients
to increase participation. It was also suggested that there should be the provision of an
“on-call” support process initiated by patients to provide patients with access to assistance
in times of high need between scheduled calls.

Access to virtual care services is linked to the level of digital literacy of the patients.
For example, Ernsting et al. [39] and Guendelman et al. [69] strongly emphasised the
importance of improving digital literacy of patients in order to address inequity of access to
virtual care services. Older people and individuals with limited digital health literacy are
less likely to access virtual care services and require targeted support. The present review
indicates that availability of younger caregivers or caregivers with higher digital literacy
can result in increased access to virtual care services [37].

Consideration of different levels of digital and health literacy across patients should be
a part of routine planning for virtual care services. For example, an educational component
can be incorporated in interventions to increase virtual care literacy among vulnerable
patients. In addition, delivery methods can be updated, for example, by adapting portals to
be comfortably used by less digitally literate patients or appropriately tailoring information
or platforms to vulnerable patients.

Virtual care service delivery planning should consider the variances in service uptake
between different socioeconomic classes. Access to digital resources influences a person’s
capacity to access and utilise virtual care. Research has also documented that the digital
divide in terms of access to digital devices and strong internet connectivity is significant
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among people with lower level of education and lesser income [80,81]. When engaging
patients with virtual care services, consideration should be given as to whether patients
have access to appropriate devices and a reliable internet connection. rpavirtual and other
similar virtual care interventions should include in their referral process that patients
require devices and internet connection to access services.

This review was subject to some limitations. There are several synonyms used to
represent inequity issues in the literature. While we were broad in searching the literature,
we may still have missed some articles utilising different terminology. However, we
explored both the MeSH terms and keywords to address this. We also limited our searches
to three major databases, and there could be additional relevant articles available in other
databases. We searched for only the peer-reviewed articles and therefore might have missed
some grey publications.

We restricted our searches to English literature only, and therefore, we could miss
relevant articles that are written in a language other than English. Furthermore, we only
searched for studies published in last decade (January 2010-January 2021); therefore, we
could miss some articles published before 2010 and after 2021.

5. Conclusions

This review highlights that while there is potential for virtual care to improve health
service delivery, particularly during the COVID-19 pandemic, there can be widespread
inequities in access to and delivery of virtual care interventions. These inequities are
based on sociodemographic characteristics of the participants, such as age, gender, and
ethnicity as well as other factors, such as access to appropriate digital technology, digital
and health literacy, cultural acceptability, and trust and perceived quality of care. This
review has identified several promising practices, such as the inclusion of young and
educated caregivers, providing culturally sensitive interventions, and improving digital
health literacy among patients. These strategies can be adopted by rpavirtual and other
virtual care interventions to ensure equity in access and delivery of virtual care services.
Future research should focus on how these promising practices can be implemented in
clinical settings.
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for eGFR calculation is the Cockcroft-Gault equation. Nephrology consultation is available in all
centres. The median frequency of CKD was 5% and the main cause was comorbidity. Haemodialysis
was the only modality of treatment for kidney failure available in all ECEE countries. Only 39%
of centres declared that all treatment options are available for HIV+ patients. The most commonly
indicated barrier in kidney care was patients’ noncompliance. In the CEE region, people living with
HIV have full access to screening for kidney disease but there are important limitations in treatment.
The choice of dialysis modality and access to kidney transplantation are limited. The main burden of
kidney disease is unrelated to HIV infection. Patient care can be significantly improved by addressing
noncompliance.

Keywords: HIV; chronic kidney disease; Central and Eastern Europe

1. Introduction

Chronic kidney disease is a significant cause of morbidity and mortality among
patients infected with the human immunodeficiency virus (HIV). The prevalence around
the world in the HIV-infected population varies but, in most reports, it is estimated to be
between 4.7% and 9.7% [1-5]. With effective antiretroviral therapy (ARV), life expectancy
in individuals with HIV has increased. As a consequence, the spectrum of kidney diseases
in people living with HIV has broadened, including not only HIV-related problems or drug
toxicity but also renal damage from chronic noncommunicable diseases.

The Central and East Europe (CEE) region with a population of about 300 million
consists of several countries with highly diversified HIV epidemics, health care systems
and socio-economic status [6]. The data on kidney disease and health care in the region
used to be scarce. In many reports regarding kidney disease prevalence and kidney care,
the countries from the region are labelled as ‘no data available’ [5,7]. The availability of
the data from the region is, however, improving and in the latest issue of the International
Society of Nephrology Global Kidney Health Atlas, many of the blind spots were filled
with data [8]. Still, the lack of national registries in the region remains a substantial obstacle
to collecting reliable and comparable data. The ISN Global Kidney Health Atlas indicates
18 regional registries as the data source for Western Europe (out of 25 countries) and only
2 regional registries for the Central and Eastern Europe region (out of 19 countries). The
resources available for kidney care seem to improve across the CEE region, although they
still tend to lag behind other parts of Europe, especially in terms of low or very low rates of
kidney transplantation [9].

As the data on renal disease in the population of people living with HIV are even more
limited than in the general population, the present study aimed to investigate the state and
limitations of care for chronic kidney disease and end-stage kidney disease in countries
represented in the Euroguidelines in Central and Eastern Europe (ECEE) Network Group.

2. Materials and Methods

Euroguidelines in Central and Eastern Europe Network Group was initiated in Febru-
ary 2016 to compare and improve the standard of care for HIV infection in the region.
Information on kidney care in HIV-positive patients was collected through online surveys
sent to all members of the ECEE Network Group in November 2018. Respondents were
ECEE members from 20 countries in the region (Albania, Armenia, Belarus, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Greece, Hungary, Lithua-
nia, Macedonia, Poland, Republic of Moldova, Romania, Russia, Serbia, Slovenia, Turkey
and Ukraine).

The collected data were exported to the R statistical software. All analyses were
performed using R software (version 3.6.2). The responses were based on real-world data,
including centres” own databases. As all of the responders were practitioners actively
involved in patient care, data regarding the availability of diagnostic tools and treatment
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relayed on their real experience. Some answers had to be analysed by country (e.g.,
coverage from public funding). In such cases, data received from the same country were
used for validation purposes and then aggregated for by-country analysis.

Survey questions regarded institutional data, different aspects of nephrology care
screening and diagnostic tests for kidney disease, availability of specialized nephrology care,
burden and causes of kidney disease and guidelines employment. All survey questions
can be found in Appendix A. The study did not include individual patient data and did
not require ethical committee approval.

3. Results

The survey was sent to 43 members of the ECEE Network in 20 countries. We received
18 responses from 16 countries. According to the World Bank classification, among the
responding countries, there were three lower-middle-income countries, five upper-middle-
income countries and seven high-income countries. The vast majority of responding
centres were described as treating PLWH as well as other infectious diseases (61%) and
both hospital and outpatient-based (83%). The median population treated in a single centre
was 1415 (IQR 600-2514) patients.

In most ECEE countries, the population of PLWH is relatively young with only four
centres where patients > 65 years account for at least 10% of the population. In nine centres
(50%), the proportion of elderly patients is less than 5%. We did not observe any significant
correlation between age and the frequency of CKD. MSM was the most common route of
HIV infection in 10 centres (55.5%). Insix6 centres (33.3%), IVDU is a common route of
infection (more than 25% of infected patients). In 11 centres (61.1%), the majority of patients
receive ARV therapy within one year after HIV infection diagnosis.

All but one centre use regular screening for kidney disease in all HIV (+) patients
irrespective of ARV therapy usually within 3-6 month intervals. Among basic diagnostic
tests, creatinine and abdominal ultrasound are available in all centres. In a few centres,
urinalysis and albumin-to-creatinine ratio are not available (11.1%, n = 2 and 27.8%, n =5,
respectively). NMR, biopsy, scintigraphy and cystatin are rarely available (less than 50% of
centres). Only a few centres did not use eGFR (22%, n = 4) nor albumin (28%, n = 5) for
chronic kidney disease screening (Figure 1). The most commonly used method for eGFR
calculation is still the Cockcroft-Gault Equation, but the CKD-EPI Equation is used with a
similar frequency (38.9%, n = 7 and 33.3%, 1 = 6, respectively). MDRD formula is used only
in three centres (16.7%). In four centres (22.2%), the eGFR method is not known.

creatinine (n=18)
abdominal ultrasound (n=18)
urinalysis (n=16)
computed tomography (n=13)

albuminicreatinine (n=13)

Diagnostic test

o
=

o
=)
o
-
o
-
=
=1

nuclear magnetic resonance (n=8)
kidney scintigraphy (n=6)
kidney biopsy (n=6)

cystoscopy (n=4)

Availability in % of centers

Figure 1. Availability of diagnostic tests.
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CKD cause

Specialized nephrology consultation is available in all centres. In three centres, a
nephrologist is available on-site on a regular basis. In nine centres, consultation is available
on call, and in five centres, patients are referred for consultation to the external institution.
Nevertheless, the waiting time for consultation in any of the centres is not longer than 1
month and in half of the cases, it is up to one week. In the majority of centres, nephrol-
ogy care is provided without any fee, although in seven centres, patients have to partly
contribute to costs.

The main causes of chronic kidney disease are not related to HIV infection. The
majority of responders (55%) answered that the first most common cause of chronic kidney
disease is comorbidity (i.e., hypertension and diabetes). As the second most common causes
of CKD, antiretrovirals’ and other drugs’ nephrotoxicity were indicated most commonly
(33% and 28% responses, respectively). The most common and second most common
causes of chronic kidney disease are depicted in (Figure 2A,B).

comorbidities (n=10)

other substances nephrotoxicity (n=2)

glomerular disease (n=2) HIV related
. FALSE
HIV nephropathy (n="1) TRUE
glomerular disease and comorbidities (n=1)
ARV nephrotoxicity (n=1)
0 20 40 60
% of centers
ARV nephrotoxicity (n=6)
other substances nephrotoxicity (n=5)
HIV related
HIV nephropathy (n=3) . FALSE
TRUE

CKD cause

comaorbidities (n=2)

glomerular disease (n=1)

10 20 30
% of centers

[=]

Figure 2. (A) The most common causes of CKD. (B) The second most common causes of CKD.
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The median frequency of CKD was 5%, although there was significant variability
between countries ranging from 0% to 20% of HIV-positive patients. With 37 reported cases
out of over 58,000 individuals in care, end-stage renal disease is rare (0.06%) and only a few
patients require RRT in most centres. Additionally, death resulting from end-stage renal
disease is rare with no or single cases reported from almost all centres.

The only modality of treatment for ESRD completely covered from public funding
(no matter of HIV status) in all ECEE countries is haemodialysis. Respondents from four
countries declared that neither living nor deceased donor transplantation is founded on
public funds. In five countries, the treatment of CKD complications and peritoneal dialysis
is not covered. Only seven centres (38.9%) declared that all treatment options for ESRD
(haemodialysis, peritoneal dialysis, and kidney transplantation) are available for HIV+
patients. In 11 centres (61.1%), the only treatment option was dialysis, and among them, in
6 centres (33.3%), only haemodialysis was possible.

In most centres, treatment of chronic kidney disease is the responsibility of a nephrolo-
gist or interdisciplinary team (72.2%). In five centres (27.8%), infectious disease specialists
are primarily responsible for kidney care in people living with HIV. The most commonly
indicated barrier in kidney care was patients’ noncompliance (six centres). Other issues
(i.e., health service availability, nephrologist availability, and distance from care point) were
also common.

The most commonly used guidelines were EACS guidelines: eight centres (44.4%) use
only EACS and seven centres (38.9%) both EACS and national ones. Guidelines adoption
was usually described as moderate (61%) centres.

4. Discussion

The reported prevalence of CKD varied from 0 to 20% (median 5%). The highest rates
(more than 10%) were observed in Hungary, Poland and Serbia. A very low prevalence
of CKD (below 2%) was observed in Macedonia, Georgia, Estonia and Lithuania. In the
general population, the prevalence of chronic kidney disease worldwide is 1.5-21% and in
fact, it is highly variable in seemingly similar countries such as in Europe [7,10]. Significant
differences were observed even within one country [11]. Aumann et al. showed that
in different regions in Germany, the prevalence may be higher by a factor of 2. In the
Pomerania region (SHIP-1 study) in Northeast Germany and the region of Augsburg in
Southern Germany’s Cooperative Health Research Study (KORA F4), the prevalence was
5.9% and 3.1% accordingly. The same is true for HIV-positive patients in Europe [2,12].
The population of people living with HIV across the ECEE countries network is widely
variable. Our results show huge disparities in epidemics across quite a small geographical
region. There are countries with a high prevalence of patients infected through intravenous
drug use as well as countries with MSM population dominance. The prevalence of elderly
patients in the HIV-infected population may vary from as high as 20% in some countries
to almost no such patients, as reported in four countries where less than 1% of patients
are aged 65 or more. This may result in different risk factors for chronic kidney disease in
different countries. Although many authors attribute rising chronic kidney disease to the
ageing HIV (+) population, we were not able to see any significant increase in the reported
CKD prevalence in centres with a high proportion of elderly patients [13,14].

According to EACS guidelines, screening for renal disease (eGFR and urine protein)
should be carried out in every HIV-positive patient at least once a year (with a wide range
of every 3-12 months) [15]. In patients with risk factors for established CKD, the frequency
of eGFR monitoring should be increased. Additionally, in patients with decreased eGFR or
proteinuria, abdominal ultrasound should be performed. In this survey regarding kidney
care clinical practice in people living with HIV, we observed general good availability of
diagnostic tests and treatment in chronic kidney disease. Most of the kidney function tests
were available in all centres and specialized nephrology care was provided without delay.
It is worth mentioning that some centres still do not utilize urinary albumin/protein for
screening for kidney disease which is required by EACS guidelines [15]. Poorer availability
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of some specialized diagnostic tests such as nuclear magnetic resonance imaging or kidney
scintigraphy should not be a problem as almost all centres reported the possibility of
patients’ referral to a nephrologist for specialized care.

The definition of chronic kidney disease is based on the widely accepted KDIGO
classification of CKD [16]. For GFR estimation, EACS guidelines recommend the use of
the CKD-EPI formula, although it indicates that the abbreviated Modification of Diet in
Renal Disease (MDRD) or the Cockeroft-Gault (CG) equation may be used as an alternative.
KDIGO guidelines state that eGFR should be calculated with the CKD-EPI formula and
an alternative creatinine-based GFR-estimating equation is acceptable only if it has been
shown to improve the accuracy of GFR estimates compared to the 2009 CKD-EPI creatinine
equation [16]. Almost all centres employ regular universal screening for kidney injury at
3-6 month intervals, which is even more frequent than required by EACS guidelines. The
vast majority of the centres (67%) still use, for the estimation of GFR, equations other than
the primarily recommended CKD-EPI equation. This fact may potentially have clinical
significance as the CKD-EPI creatinine formula was validated in the HIV (+) population in
many studies and seems to outperform other formulas by means of accuracy [17,18].

HIV may cause kidney injury in several ways. The classic kidney disease of HIV infec-
tion, HIV-associated nephropathy (HIVAN), causes rapid kidney function deterioration
and, if not treated, usually leads to end-stage renal disease. The incidence of HIV-associated
nephropathy decreased with the use of highly active antiretroviral therapy [19]. Addition-
ally, a number of immune complex kidney diseases have been reported in patients with
HIV infection, including membranous nephropathy, membranoproliferative and mesangial
proliferative glomerulonephritis, and “lupus-like” proliferative glomerulonephritis [20,21].
However, the ageing cohort of HIV-positive patients may be at increased risk for kidney
disease unrelated to direct HIV injury. Coinfections and comorbid or treatment-related
diabetes and hypertension may play an important role [22]. The increasing role of tradi-
tional risk factors for CKD seems to be supported by the results of our survey. More than
half of the centres indicated that comorbidity was the most common cause of CKD. Other
commonly reported causes were nephrotoxicity of drugs and illegal substances. Only one
centre reported HIV nephropathy as the main cause of chronic kidney disease. As the
second most common causes of chronic kidney disease, ARV nephrotoxicity and other
drugs’ or illegal substances’ nephrotoxicity were reported in the majority of centres.

Even in centres with a high prevalence of chronic kidney disease, end-stage renal
disease was not a common problem. Only single cases of end-stage renal disease were
reported. Only one country reported a significant number of patients requiring renal re-
placement therapy but not treated. The possible reasons include not only resource shortage
but also patients” noncompliance indicated by many participating centres as an important
obstacle in providing care. Noncompliance was also described in previous studies as a seri-
ous problem with more than 50% of patients not attending the scheduled consultations [23].
No country reported differences in kidney care for HIV and the general population. Some
centres indicated that kidney transplantation is founded on the public health insurance
system but there is no possibility for HIV (+) individuals for transplantation. This may
indicate that access to care, in reality, is not truly equal. Another possible explanation is
that in many ECEE countries, kidney transplant programs have a very limited capacity [24].
Thus, the availability of transplantation may be limited in general in those countries despite
public funding.

In general, access to nephrology care for people living with HIV is seemingly good.
All centres employ regular renal function screening and in the vast majority of centres,
nephrology consultation is possible without a delay. Nevertheless, our findings showed
the lack of treatment options for ESRD in HIV-positive patients in a substantial proportion
of Central and Eastern Europe Countries. In the ECEE region, one country in four has no
public funding for kidney transplantation (which is also true for HIV-negative individuals).
The only renal replacement therapy reimbursed in all ECEE countries is haemodialysis.
The fact that treatment of CKD complications is also not covered by public health insurance
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in many countries may negatively influence the patients’ prognosis. Additionally, in many
centres, chronic kidney disease treatment is solely the responsibility of the infectious disease
specialists which is not optimal and is against current guidelines.

All centres indicate that there are barriers to kidney care access for HIV patients. The
most commonly indicated obstacle was patients’ noncompliance, although all the other
answers (distance from care, nephrologist availability, and healthcare system access) were
also commonly indicated.

There are some important limitations to be discussed. This was an online survey-based
study where we preselected respondents based on our best knowledge of expertise and
up-to-date acquaintance with epidemiological and clinical data in their centres. Secondly,
the source of information on coinfection prevalence varied from personal communication
to detailed epidemiological surveillance; thus, the weight of the data presented may vary
significantly across countries.

5. Conclusions

In the ECEE region, people living with HIV have full access to screening for kidney
disease. The screening might be improved by the employment of albuminuria screening in
all centres. There are some important limitations in access to renal replacement therapy
both regarding the choice of dialysis modality and kidney transplantation. It must be
stated that those limitations are also true for the HIV (—) population. The main burden of
kidney disease in the ECEE region is not directly related to HIV infection and treatment
but comorbidity and patient care can be improved by addressing noncompliance.
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Appendix A

Survey questionnaire.
Access to nephrology care for HIV infected patients in CEE countries.
INSTITUTIONAL DATA

1. Contact info:

First Name

Last Name

Country

City

Centre name (affiliation)
E-mail
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10.

11.

Your center is:

a. Mainly outpatient based []
b. Mainly hospital based []
c. Both hospital and outpatient based []
Your center is:

a. only for HIV infected patients []
b. for HIV infected and other infectious disease patients [1
c. multidisciplinary center []
d. Other (please specify) [1

How many HIV positive patients are in active care at your center (at least one visit in
last year)?

What proportion of your patients is aged >65?

0/0
What proportion of patients at your centre was infected through:
a. MSM %
b. IVDU %

In what proportion of your patients ARV treatment is introduced within one year
after HIV infection is diagnosed?

%

NEPHROLOGY TESTING

What kidney tests are available for HIV positive patients at your institution:
a. Serum creatinine [1
b. Serum cystatin []
c. Urinalysis (dipstick test) [1
d. Protein/creatinine or albumin/creatinine ratio in urine [1
e. Abdominal ultrasound []
f. CT scan [1]
g. NMR scan []
h. Renal scintigraphy []
i Kidney biopsy [1

At your institution screening tests (i.e., creatinine, eGFR) for chronic kidney disease
(CKD) in HIV patients are:

a. routinely performed in all HIV positive patients irrespective of ARV therapy [ ]

b. routinely performed in patients on ARV therapy

c. routinely performed only in selected groups or situations (please specify)
)

d. not performed routinely []

What screening test for CKD do you use in HIV-infected patients

a. Serum creatinine [1

b.  eGFR []

C. Urine albumin or protein [1]

d. Other (please specify) [1

How often do you perform screening tests for kidney injury in HIV+ patients?
a. Every months

b. I do not perform screening |[ ]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

What method of eGFR calculation is routinely used at your centre:

a. Cockeroft-Gault formula []

b. MDRD equation [1

c. CKD EPI equation (creatinine) [1

d. CKD EPI equation (creatinine + cystatin) [1

e. It is provided by the laboratory, I do not know what method [ ]

f. I do not use eGFR [1
NEPHROLOGY CARE

Is nephrologist consultation available for HIV infected patients?

a. Yes, in my clinic daily or weekly []
b. Yes, in my clinic monthly [1
c. Yes, in my clinic on call when demanded [1
d. Yes, referral to the other center [1]
e. No, nephrology consultation is not available in my clinic for HIV+ patients [ |

What is the waiting time for nephrology consultation?
days/weeks/months/years

Is specialized nephrology care in your country:

a. publicly founded by government free at the point of delivery []
b. Publicly funded by government some fees at the point of delivery [1]
c. Mix of public and private funding systems []
d. Solely private and paid by the patient (out-of-pocket) []

Is specialized nephrology care for general population and HIV+ patients the same or
some restrictions apply:

a. Yes, it is the same

b. No, it is different (please describe )[]
CHRONIC KIDNEY DISEASE

What are the most common cases of chronic kidney disease in your patients:
a. HIV nephropathy,

b. glomerular disease,

c. ARV nephrotoxicity,

d. other drugs or illegal substances nephrotoxicity,

e. comorbidities (i.e., diabetes mellitus, hypertension),
f. unknown,

g. other (please specify)

- most common

- second most common
At your center proportion of HIV+ patients with chronic kidney disease (eGFR < 60
mL/min) is %
What is the number of patients at your centre with end-stage renal disease (requiring
renal replacement therapy—RRT):

a. On dialysis
b. After kidney transplantation
c. Requiring RRT but not treated

How many patients died from kidney disease at your centre within last year?
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21.

22.

23.

24.

25.

26.

27.

28.

29.

Healthcare providers primarily responsible for chronic kidney disease care in HIV-
positive patients:

a. Nephrologists []

b. Infectious disease specialists [1

c. Primary care physicians [1]

d. Multidisciplinary teams []

e. Other [1

What options are routinely available for patients requiring renal replacement therapy:
a. hemodialysis [1

b. peritoneal dialysis []

C. kidney transplantation [1

d. none of them [1

Is renal replacement therapy (i.e., dialysis, transplantation) care for general population
and HIV+ patients the same or some restrictions apply:

a. Yes, it is the same [1]
b. No, it is different (please describe )[]
Which of the following services are covered from public founding:
a. Dialysis
i Hemodialysis []
ii. Peritoneal dialysis [1
b. Kidney transplantation
i living donor [1
ii. deceased donor [1
C. Management of CKD complications (i.e., anemia, bone disease) [ |

Are there specific barriers to optimal kidney disease care for HIV positive patients in
your country?

a. Geography (distance from care)

b. Nephrologist availability

c. Patient non-compliance

d. Healthcare system access

e. Other (please specify)

GUIDELINES

Do you have national guidelines on HIV care?
a. Yes [1

b. No [1

When were your national/local guidelines updated?
year

Does your national guidelines cover kidney disease management in HIV population?

a. Yes [

b. No [1

What guidelines regarding kidney disease do you use at your centre?

a. National guidelines [1]

b. EACS guidelines [

c. Other (please specify) [

d. We do not use guidelines regarding kidney disease in HIV-positive patients [ ]
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30. Adoption of guidelines regarding kidney disease in HIV-infected patients at your

centre is:

a. Not optimal
b. Moderate

C. Optimal

31.  What are the obstacles that may prevent implementing guidelines regarding kidney
disease in HIV-infected patients?

If you have any other comments you can place it here:
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Abstract: This study aimed to describe regional variations in service use and distance travelled to
post-discharge health services in the first three years following hospital discharge for people with
transport-related orthopaedic, brain, and spinal cord injuries. Using linked data from the Victorian
State Trauma Registry (VSTR) and Transport Accident Commission (TAC), we identified 1597 people
who had sustained transport-related orthopaedic, brain, or spinal cord injuries between 2006 and 2016
that met the study inclusion criteria. The adjusted odds of GP service use for regional participants
were 76% higher than for metropolitan participants in the orthopaedic and traumatic brain injury (TBI)
groups. People with spinal cord injury (SCI) living in regional areas had 72% lower adjusted odds of
accessing mental health, 76% lower adjusted odds of accessing OT services, and 82% lower adjusted
odds of accessing physical therapies compared with people living in major cities. People with a TBI
living in regional areas on average travelled significantly further to access all post-discharge health
services compared with people with TBI in major cities. For visits to medical services, the median trip
distance for regional participants was 76.61 km (95%CI: 16.01-132.21) for orthopaedic injuries, 104.05
km (95% CI: 51.55-182.78) for TBI, and 68.70 km (95%Cl: 8.34-139.84) for SCI. Disparities in service
use and distance travelled to health services exist between metropolitan Melbourne and regional
Victoria following serious injury.

Keywords: serious injury; traumatic brain injury; orthopaedic injury; spinal cord injury; road trauma;
access to healthcare; healthcare utilisation; geography

1. Introduction

Transport-related injuries are expected to become the third leading cause of disability
worldwide by 2030 [1]. Despite advances in trauma care, people with orthopaedic injury,
traumatic brain injury (TBI), and spinal cord injury (SCI) continue to experience long-term
physical disability, psychological dysfunction, and interference from pain [2—4]. There
is a need to understand whether long-term outcomes for people with serious transport-
related injury can be improved through a coordinated and revised approach to post-
discharge healthcare.

Urban and regional disparities in access to care exist, with people living in regional
areas travelling further to access post-discharge healthcare after major trauma [5]. Both
people with serious injury and health professionals have reported limited availability
and difficulties accessing necessary care as barriers to health service delivery following
injury, particularly for people living in regional areas [6-8]. It is unclear whether these
barriers to post-discharge care are more significant for people in regional areas as a result of
regionalised trauma system design, which centralises higher-level trauma centres in inner
metropolitan areas.
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Despite survivors of serious injury having long-term and complex healthcare needs,
the level of specialised care provided beyond hospital discharge varies depending on the
type of injury [4,5,9]. People with TBI and SCI are more likely to receive rehabilitation from
specialised services due to the complexity of these injuries [10]. After an orthopaedic injury
however, there is no clear pathway for rehabilitation once discharged from a major trauma
centre [10]. Given the high prevalence of disability amongst trauma survivors, both with
and without serious neurotrauma, consideration for the whole pathway of trauma care
from acute management to specialised rehabilitation and community care is pertinent [10].

This novel study is the first to use geospatial analysis to clearly quantify the differences
in travel to services and service use for people in different geographic areas by type of
injury. The aim of this work was to understand how different injury populations use
post-discharge health services across regional and metropolitan areas and explore the
distances travelled to health services in the first three years following hospital discharge.
Improving our understanding of post-discharge service utilisation is an important step in
ensuring necessary services are accessible and available for people with transport-related
serious injury.

2. Materials and Methods
2.1. Study Design

Our registry-based cohort study used linked data from the Victorian State Trauma Reg-
istry (VSTR) and Transport Accident Commission (TAC). Our study follows the Strengthen-
ing of Reporting of Observational Studies in Epidemiology checklist, see Appendix A [11].

Victoria is the second most populous state of Australia with a population of 6.46 million
people, including over 2 million people residing outside the Greater Melbourne region [12].
Victoria has an inclusive trauma system consisting of two adults, and one paediatric, major
trauma centres, which are located in metropolitan Melbourne.

The population-based VSTR collects data about all people with major trauma in
Victoria, with major trauma defined as: (1) death due to injury; (2) an injury severity
score (ISS; based on the abbreviated injury scale (AIS) 2005 version, 2008 update) >12; (3)
admission to an intensive care unit >24 h; (4) or an injury requiring urgent surgery [13].
The registry has an opt-out rate <1% and includes data on prehospital care, pre-existing
health conditions, injury characteristics and complications, and discharge information [13].

The TAC is Victoria’s no-fault third-party insurer for people who have sustained
a transport-related injury, covering medical treatment, rehabilitation, support services,
and financial assistance. People are covered by the TAC if their injuries are sustained as
a result of driving a car, motorcycle, bus, train, or tram. Cyclists injured in a collision
with a moving or stationary motor vehicle (after 9 July 2014) are also covered by the TAC.
Pedestrians are covered by the TAC when their injuries arise as a direct result of impact
with a motor vehicle, motorcycle, train, or tram. Full details of eligible claimants and
expenses covered by the TAC are outlined in the Transport Accident Act 1986 [14]. The TAC
collect data pertaining to an individual claim, including detailed information regarding
the post-discharge health services paid for by the TAC. These data include details of the
date and type of service, service description, and where the service provider is located.
The TAC provides these data to the VSTR, linked by claim number. A standardised and
secure process is followed to ensure that no patient-level data are provided to the TAC by
the VSTR.

2.2. Participants

Victorians who sustained major trauma from a transport-related event between 1 January
2006 and 31 December 2016 with a TAC compensation claim were identified within the
VSTR. People were included if they sustained isolated orthopaedic injuries; a moderate
to severe TBI or SCL; were aged 18 years or older at the time of injury; had three-years of
TAC claims data; and resided in Victoria with a known residential address (Figure 1). The
orthopaedic group consisted of people who had sustained an extremity injury with AIS
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score >1 and/or spine injury with AIS two or three and no other injury with AIS >1 [15].
Traumatic brain injury (TBI) cases were considered to be moderate or severe if they had a
head injury with an AIS severity score >2 and the first recorded Glasgow coma scale (GCS)
score <13, with or without other system injuries [15]. Mild traumatic brain injuries are not
captured by the VSTR unless sustained with other system injures so were excluded from
this study. Spinal cord injury was defined as an injury to the spine with an AIS severity
score >3, with or without other injuries [15].

Transport-related major
trauma cohort

VSTR cases with a TAC claim

2006-2016
n=9365
Excluded:
- Mild TBI, multisystem injuries
n=4967

- Died within 36 months n=659

- Age < 18 years at injury n=693

- Reside outside of Victoria n=6748
- Residential location unknown n=52

- Less than 3 years of follow up claims
data available n=33

Total included (n=1597)
Moderate-severe TBI = 759
SCl=151
TOI = 687

Figure 1. Flow diagram of inclusion criteria.

2.3. Variables

The three key outcomes of interest in this study were: service use, the number of
trips per person and distance travelled to health services in the first three years following
hospital discharge. Service use was defined as the percentage of participants who used a
health service at some point within the study period. The number of trips per person refers
to the number of times a health service was visited by service users. Distance travelled was
the median trip distance per person from their residential location to the provider location,
measured in kilometres.

Health services were categorised as: General Practitioner (GP), other medical profes-
sionals (e.g., neurologists, pathologists, psychiatrists, surgeons), mental health services
(psychology, social work and case management), physical therapies (physiotherapy, exer-
cise physiology, and hydrotherapy), and occupational therapy (OT). Speech pathology was
excluded as this service was used almost exclusively by TBI participants.

2.4. Data Measurement

Demographic information, pre-existing health conditions, injury diagnosis and sever-
ity, and hospital length of stay and discharge status were extracted from the registry. Data
relating to a TAC claim, client address, and service provider locations were provided by
the TAC for all services funded between 1 January 2006 and 31 December 2019.

Each participant’s residential address at the date of hospital discharge was mapped by
their local government area (LGA) to the Accessibility /Remoteness Index of Australia 2016
(ARIA+) and categorised into major city, inner regional, or outer regional [16]. For analysis,
the metropolitan group consisted of people living in ‘Major Cities” and the regional group
as people living in ‘Inner Regional” or ‘Outer Regional’ areas (Figure 2). No participants
were residing in ‘Remote’ or “Very Remote” areas by the ARIA+ classification index. Socioe-

223



Int. J. Environ. Res. Public Health 2022, 19, 14063

conomic status was categorised using The Index of Relative Socioeconomic Advantage and
Disadvantage (IRSAD) according to LGA [17].

Figure 2. Boundaries for major cities (Greater Melbourne), dark grey, and regional. Victoria, light grey.

Geographic coordinates for each participant’s address and service provider address
were compiled through geocoding in RStudio version 3.5.1, and a random sample of
100 were manually checked using Google Maps [18]. Any incomplete provider address
locations were entered manually using Google Maps to obtain coordinates. For a single
provider it was possible for multiple locations to exist. We mapped the travel distances for
all locations using Here Routing API (https://developer.here.com, accessed on 17 Febrary
2020) and used the shortest distance, assuming that people would visit the closest provider
location to their homes.

2.5. Statistical Methods

Summary statistics were used to describe demographic information, injury charac-
teristics, and service use outcomes. Medians and interquartile range were reported for
skewed categorical variables and frequencies and percentages for continuous variables.

Regression models were used to provide estimates of the association between the
outcomes of interest and region by injury type. Models were run for each outcome using
region as an interaction term with injury type. All models were adjusted for the covariates
of age group, sex, Charlson comorbidity index, ISS, and IRSAD based on factors known to
impact healthcare utilization [19,20]. Multivariable logistic regression was used for service
use (yes/no), and negative binomial regression was used for the number of trips per person,
while a general estimating equation (GEE) was used to model distance travelled to services
used. For the GEE, a Gaussian model and identity link was used, and an exchangeable cor-
relation was assumed between trips to the same service within each individual. Adjusted
odds ratios (OR) and incidence rate ratios (IRR), and the corresponding 95% confidence
intervals were calculated for the logistic and negative binomial regression models, respec-
tively. As distance travelled was positively skewed, the data were log transformed before
modelling. Model fit was evaluated for concordance and discrimination using residual
plots [21]. All analyses were completed in Stata Version 16.0 with the exception of the
geospatial analyses which were conducted using RStudio version 3.5.1 [18].

3. Results

There were 9365 cases of transport-related major trauma identified from the VSTR;
17.1% (n = 1597) were eligible for this study (Figure 1). The characteristics of included
participants for each injury group are presented in Table 1.
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Table 1. Demographics and injury characteristics of participants.

All Cases TOI TBI SCI
(1597) (687) (759) (151)
n (%) n (%) n (%) n (%)
Gender
Male 1122 (70.3) 461 (67.1) 537 (70.8) 124 (82.1)
Female 475 (29.7) 226 (32.9) 222 (29.2) 27 (17.9)
Age group, years
18-24 480 (30.1) 153 (22.1) 297 (39.1) 31(20.5)
25-34 367 (23.0) 151 (22.0) 175 (23.1) 41 (27.2)
35-44 275 (17.2) 123 (17.9) 123 (16.2) 29 (19.2)
45-54 206 (12.9) 104 (15.1) 82 (10.8) 20 (13.2)
55-64 120 (7.5) 67 (9.8) 42 (5.5) 11 (7.3)
65-74 76 (4.8) 39 (5.7) 24 (3.1) 13 (8.6)
75+ 73 (4.6) 51 (7.4) 16 (2.1) 6 (4.0)
Injury Severity Score, median (IQR) 20 (13-29) 13 (9-14) 29 (22-38) 29 (24-33)
CCI [22] weight (CCD) [1]
0 857 (53.5) 521 (75.6) 235 (30.8) 101 (66.4)
1 582 (36.4) 126 (18.3) 424 (55.6) 33(21.7)
>1 142 (8.9) 32 (4.6) 98 (12.9) 13 (8.6)
Acute hospital LOS (days), median (IQR) 13 (7-24) 8 (5-13) 18 (11-29) 24 (13-39)
Region (ARIA+ 2016)
Major cities 1040 (65.1) 441 (65.2) 507 (66.8) 92 (60.9)
Inner regional 438 (27.4) 184 (26.8) 205 (27.0) 49 (32.5)
Outer regional 119 (7.5) 62 (9.0) 47 (6.2) 10 (6.6)
Socioeconomic status (IRSAD)
1 (most disadvantaged) 268 (16.8) 128 (18.6) 118 (15.5) 22 (14.5)
2 168 (10.5) 72 (10.5) 81 (10.6) 15 (9.9)
3 309 (19.3) 128 (18.6) 150 (19.8) 31 (20.5)
4 432 (27.1) 189 (27.5) 202 (26.6) 41(27.2)
5 (least disadvantaged) 420 (26.3) 170 (24.7) 208 (27.4) 42 (27.8)
Discharge destination
Home 287 (18.0) 237 (34.5) 41 (5.4) 9 (6.0)
Other (e.g., inpatient rehabilitation) 1310 (82.0) 450 (65.4) 718 (94.6) 142 (94.0)
Road user [2]
Motor vehicle driver or passenger 881 (55.2) 348 (50.6) 451 (59.5) 82 (53.9)
Motorcyclist 347 (21.7) 198 (28.8) 99 (13.0) 50 (32.9)
Pedestrian 244 (15.4) 85 (12.4) 154 (20.3) 6 (4.0)
Bicyclist 91 (5.7) 42 (6.1) 41 (5.4) 8(5.3)

n =19 missing [1]. n = 34 other or missing [2]. LOS = length of stay; IQR = interquartile range; CCI = Charlson
comorbidity index, ARIA+ = Accessibility /Remoteness Index of Australia; IRSAD = Index of Relative Socio-
economic Advantage and Disadvantage.

Across all injury groups, most participants were men and the median age was 33 years
(IQR 23-48). Thirty-five percent of participants resided in regional areas. Most participants
were injured in motor vehicle or motorcycle crashes. The SCI group had the longest
length of acute hospital stay. In the first three years following hospital discharge, the
1597 participants visited health services 159,090 times for GP services, other medical
appointments, mental health services, physical therapies, and OT (Table 2).

Figure 3 provides a summary of the key findings from the multivariable regression
analysis for service use, number of trips, and distances travelled to services. More spe-
cific results from the models for each outcome and injury group are reported in each
section below.
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Table 2. All services used by participants in the first three years post-discharge by injury type.

All Cases TBI SCI TOI
(n =1597) (n =759) (n =151) (n = 687)
n % n % n % n %
Physiotherapy 59,532 30.7 27,556 27.0 9667 31.7 22,309 36.5
Occupational Therapy 34,268 17.7 23,026 22.5 6557 21.5 4685 7.7
GP Consult 20,078 10.4 8791 8.6 2937 9.6 8350 13.7
Psychology 18,907 9.7 14,480 14.1 1285 4.2 3142 5.1
Nursing 13,289 6.9 2436 24 6032 19.8 4821 7.9
Medical (other) 10,972 5.7 6315 6.2 803 2.6 3854 6.3
Speech Therapy 8373 43 8143 7.9 165 0.5 65 0.1
Hydrotherapy 6917 3.6 1727 1.7 233 0.8 4957 8.1
Exercise Physiology 6832 35 1816 1.8 839 2.8 4177 6.8
Vocational counselling 4175 22 1720 1.7 359 1.2 2096 34
Social Work 1792 0.9 1203 1.2 313 1.0 276 0.5
Psychiatry 1584 0.8 1049 1.0 80 0.3 455 0.7
Podiatry 1193 0.6 348 0.3 551 1.8 294 0.5
Osteopathy 1017 0.5 306 0.3 112 0.4 599 1.0
Dental 990 0.5 864 0.8 55 0.2 71 0.1
Dietitian 800 0.4 511 0.5 186 0.6 103 0.2
Case Conferences 741 0.4 444 0.4 30 0.1 267 0.4
Chiropractor 680 0.4 380 0.4 66 0.2 234 0.4
Attendant carer 623 0.3 444 0.4 119 0.4 60 0.1
Paramedical (other) 557 0.3 443 0.4 36 0.1 78 0.1
Acupuncture 468 0.2 275 0.3 29 0.1 164 0.3
Optical 291 0.2 257 0.3 6 <0.1 28 <0.1
Total 194,079 102,534 30,460 61,085

Regional participants with orthopaedic injuries

* Increased GP use

* Decreased medical, mental health and OT use
* Fewer trips to medical and PT services

# Further travel to GP, medical and OT services

'l Regional participants with TBI —_—

¢ Increased GP use
¢ Decreased medical use
« Fewer trips to medical services

* Further travel to GP, medical, mental health, PT
and OT services

Regional participants with SCI

* Decreased mental health, PT and OT use
* Fewer trips to GP, PT and OT services
* Further travel to medical services

Figure 3. Summary of key findings for regional participants compared with participants in ma-
jor cities.
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3.1. Service Use

The adjusted proportions of people using GP services were higher for regional partici-
pants in all injury groups (Figure 4). Across all other services, the adjusted proportions for
service use were greater for people living in major cities compared with people living in
regional areas, except for people with TBI accessing mental health services.

: :
H

100+

80+

Adjusted proportion (%)

SEg ©OER ©SE@ ©SEERE BEE
General Other Mental Physical Occupational
Practitioner Medical Health Therapies Therapy

® Metropolitan Il Regional
Figure 4. Adjusted proportion of service use by injury group and region.

In the orthopaedic and TBI groups, participants in regional areas, compared with major
cities, had 76% higher adjusted odds of seeing a GP but 56% and 57% lower adjusted odds of
attending other types of medical services, respectively (Table 3). In the orthopaedic group,
participants in regional areas, compared with major cities, had 37% lower adjusted odds of
attending mental health services and 45% lower adjusted odds of attending occupational
therapy services. In the SCI group, participants in regional areas, compared with major
cities, had 72% lower odds of accessing mental health, 82% lower adjusted odds of accessing
physical therapies, and 76% lower adjusted odds of accessing OT services (Table 3).

Table 3. Regional variation in service use and number of trips per person in the first three years
following hospital discharge determined by multivariable regression analysis.

Participants

. Service Use, Trips per .
aoing Adjusted OR p Person, Adz:;:/egll)m r
(1, %) (95%CI) Median (IQR) °
, %
General Practitioner
TOI
Major cities 329 (74.6) Reference 9 (4-22) Reference
Regional 206 (83.7) 1.76 (1.1-2.9) 0.02 9 (3-21) 0.81 (0.66-0.99) 0.04
TBI
Major cities 370 (73.0) Reference 9 (3-18) Reference
Regional 211 (83.7) 1.76 (1.1-2.8) 0.02 10 (4-22) 0.90 (0.75-1.1) 0.31
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Table 3. Cont.

Participants Service Use, Trips per
Using : . . Ps p Adjusted IRR N
Service Adjusted OR p Person, (95%CI) P
(1, %) (95%CI) Median (IQR)
SCI
Major cities 80 (87.0) Reference 18.5 (10.5-30) Reference
Regional 54 (91.5) 1.73 (0.5-5.4) 0.35 15 (6-23) 0.65 (0.5-0.9) 0.02
Medical Specialists
TOI
Major cities 360 (81.6) Reference 5(2-11) Reference
Regional 160 (65.0) 0.44 (0.28-0.70) 0.001 3(2-8) 0.71 (0.6-0.9) <0.001
TBI
Major cities 477 (94.1) Reference 8 (4-14) Reference
Regional 220 (87.3) 0.43 (0.24-0.78) 0.01 5(3-9.5) 0.65 (0.6-0.8) <0.001
SCI
Major cities 76 (82.6) Reference 4(2-9.5) Reference
Regional 49 (83.1) 1.07 (0.42-2.70) 0.89 4(2-8) 0.90 (0.6-1.2) 051
Mental Health
TOI
Major cities 158 (35.8) Reference 11 (4-26) Reference
Regional 56 (22.8) 0.63 (0.41-0.96) 0.03 7 (4-23) 0.88 (0.6-1.3) 0.47
TBI
Major cities 330 (65.1) Reference 23.5 (8-54) Reference
Regional 169 (67.1) 1.23 (0.84-1.81) 0.29 16 (6-36) 0.78 (0.6-1.0) 0.05
SCI
Major cities 57 (62.0) Reference 14 (7-35) Reference
Regional 17 (28.8) 0.28 (0.1-0.6) 0.001 10 (4-17) 0.84 (0.5-1.5) 0.58
Physical Therapies
TOI
Major cities 322 (73.0) Reference 42 (15-102) Reference
Regional 176 (71.5) 0.87 (0.57-1.33) 0.54 34 (14-74.5) 0.76 (0.6-0.9) 0.01
TBI
Major cities 355 (70.0) Reference 40 (14-85) Reference
Regional 181 (71.8) 1.08 (0.72-1.62) 0.71 34 (10-72) 0.81 (0.6-1.0) 0.07
SCI
Major cities 84 (91.3) Reference 87 (41-131.5) Reference
Regional 39 (66.1) 0.18 (0.07-0.45) <0.001 46 (9-92) 0.63 (0.41-0.95) 0.03
Occupational Therapy
TOI
Major cities 165 (37.4) Reference 9 (2-25) Reference
Regional 55 (22.4) 0.45 (0.29-0.69) <0.001 4(2-22) 0.76 (0.5-1.1) 0.17
TBI
Major cities 317 (62.5) Reference 30 (8-73) Reference
Regional 154 (61.1) 0.95 (0.65-1.39) 0.81 24.5 (5-57) 0.89 (0.7-1.2) 0.40
SCI
Major cities 81 (88.0) Reference 49 (14-93) Reference
Regional 39 (66.1) 0.24 (0.10-0.58) 0.001 11 (3-62) 0.55 (0.3-0.9) 0.01

* p value for the logistic regression analysis of service use. ' p value for negative binomial regression analysis
of number of trips, per person, for participants who used that service. p values in bold type are significant.
IQR = interquartile range, OR = odds ratio, IRR = incidence rate ratio.

3.2. Number of Trips

For all injuries and service types, people in regional areas used fewer services than
people residing in major cities after adjusting for covariates (Figure 5). Physical therapies
were the most commonly used service across all injury groups. In the orthopaedic group,
the mean number of trips for participants in regional areas, compared with major cities,
was 29% lower for medical services and 24% lower for physical therapy services. In the TBL
group, the mean number of trips for participants in regional areas, compared with major
cities, was 35% lower for medical services. In the SCI group, the mean number of trips for
participants in regional areas, compared with major cities, was 35% lower for GPs, 37%
lower for physical therapy and 45% lower for OT services (Table 3).
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Figure 5. Adjusted number of trips to services in the first three years post-discharge by service type
and injury group.

3.3. Distance Travelled

In the TBI group, participants in regional areas travelled significantly further to access
all post-discharge health services compared with participants in major cities (Figure 6). In
the SCI group, however, participants in regional areas travelled further only to attend med-
ical services (RGM 2.66, 95%CI 1.63—4.36) (Figure 6). In the orthopaedic group, participants
in regional areas travelled 1.4 times further to see a GP (95%CI 1.06-1.88), 2.26 times further
to attend other medical services (95%CI 1.76-2.89), and 1.7 times further to OT services
(95%CI 1.06-2.62) compared with participants in major cities.

General a
Practitioner ;g: =
Ol i —a—
Other g, : ——
Medical scl -
Mental i =
Health scl -
ol R
Physm'al T8I -
Therapies scl .
Occupational ol
TBI o
Thi :
Y sl
o 1 2 3 4 5

Ratio of Geometric Means

Figure 6. Ratio of geometric means for distance travelled by people in regional areas compared with
major cities by injury group and service type.
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For visits to medical services, the median trip distances for participants in regional
areas with any injury type ranged from 68.70 km (95%CI: 8.34-139.84) to 104.05 km (95%
CI: 51.55-182.78) (Figure 7). Comparatively, the median trip distances for participants in
major cities with any injury type ranged from 9.44 km (95%CI 4.92-23.05) to 13.50 km (95%
CI 6.65-25.59) (Figure 7).
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Figure 7. Median and IQR of raw distances travelled to healthcare by service type and injury group.

4. Discussion

In this study, we compared health service usage and distances travelled by people
with transport-related orthopaedic, brain and spinal cord injuries across regional and
metropolitan Victoria in the first three years following hospital discharge. For most services
and injury types, people in regional areas used fewer services but travelled further to
access them than people in metropolitan areas. People with orthopaedic injuries and
TBI in regional areas had greater odds of seeing a GP compared with their metropolitan
counterparts. This research provides an important contribution to our understanding of
how geography impacts healthcare utilisation following major trauma.

We found that regional participants with orthopaedic injuries and TBI had greater odds
of attending GP services than metropolitan participants, despite having to travel further.
This may be explained by people in metropolitan areas living closer to trauma centres with
better access to specialised rehabilitation providers, therefore being less reliant on their
local GPs [23-25]. Following major trauma, GPs play a critical role in providing ongoing
community support, monitoring for secondary complications of injury and psychosocial
issues, and assisting in the patient’s return to work [26]. For people living in metropolitan
areas, it is possible that these issues may be monitored by a specialised rehabilitation team,
including allied health and specialist physicians. Our findings highlight the importance of
regional-based GPs having adequate knowledge of injury complications and a network of
specialists that may be able to carry out shared virtual consultations to ensure timely and
effective management closer to home [27].
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Consistent with previous research, our findings suggest that people with serious
injuries living in regional areas use fewer health services than their metropolitan counter-
parts [28-31]. Having to travel further to access healthcare for people in regional areas may
limit accessibility [5,8,24]. Compounding the challenge of distance, transportation difficul-
ties [6,8,29,32] and a limited availability of skilled providers [7,33] have been reported as
barriers to accessing necessary services for people with orthopaedic injuries, TBI, and SCI,
particularly for those in regional areas. A key consequence of reduced service use is that
people with serious injuries living in regional areas often report higher levels of unmet care
needs [25,30,34-36]. Ensuring the availability of local infrastructure or alternate service
delivery methods is essential for people with serious injury due to the chronicity of the
condition [8,34,37].

In this study, we found that for all injury types, people living in regional areas travelled
further than people in metropolitan areas to access all services. However, after adjusting
for covariates, our findings were more nuanced. People living in regional areas with
TBI travelled significantly further to all health services than those in metropolitan areas,
whereas for people with SCI, a significant difference was only found for travel to medical
services, which was based on region. Due to the complexity and long-term issues associated
with SCI, people with SCI may choose to live in areas where they can access necessary
services [24]. In comparison, given the varying degree of severity of TBI, some people with
TBI may place less importance on ease of service access and availability when deciding
where they want to reside. These novel findings reinforce the importance of specialised
telehealth services and outreach clinics for people in regional areas with TBI to reduce
travel burden and ensure access to adequately skilled healthcare services.

In addition to considering alternate service delivery modes, at a systems level, this
research contributes a new perspective for post-discharge care coordination for people
with serious injury. Policy makers involved in the planning of healthcare pathways across
the continuum of care should consider the extra distances travelled by people in regional
areas and possible travel burden, which may impact post-discharge healthcare utilisation.
Further research to understand patterns of health service utilisation for other groups at
risk of health inequities, such as older adults, Aboriginal and Torres Strait Islander People,
and culturally and linguistically diverse communities, particularly in regional areas, will
further aid in improving healthcare planning.

Study Limitations

This population-based cohort study provides novel insights into geographic variations
in healthcare use following transport-related orthopaedic, brain, and spinal cord injury.
However, a limitation of this work was that due to multiple service provider locations
being provided, we assumed that an individual attended the closest facility to their home
and used the shortest trip distance. This study also only included services that were centre-
based; therefore, for people with TBI and SCI, who are likely to have received services in
the community or at home, the number of services used may be underrepresented. This
also includes care from the Spinal Community Integration Service, a Victorian program
that provides people with SCI assistance with returning home and participating in their
communities in the first 12 months following discharge. Due to the nature of how these
services are billed to the TAC, it was not possible to ascertain specific details of what
services were provided on exact dates and at specific locations. However, as this was the
same for both regional and metropolitan participants, this is unlikely to have impacted the
regional variation within groups. It was also assumed that participants all travelled by car
to attend services. Due to the reimbursement available for taxi travel and motorised travel
expenses for TAC patients, it is most likely that participants would choose one of these
options over human-powered or public transport.
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5. Conclusions

Health service use following traumatic orthopaedic, brain, and spinal cord injury is
complex and continues for years following the initial injury. This research has identified
disparities in service use and distances travelled to health services across metropolitan
and regional Victoria following serious injury. With people in regional areas using fewer
services, except for GPs, and attending these services less often, there is a risk of unmet
service needs for these individuals. An increased travel distance to services is one factor
that may be contributing to the inequality in access to healthcare in regional areas compared
with metropolitan areas. These findings reinforce the need for a review of how specialised
rehabilitation services are delivered to people residing in regional areas following major
trauma and whether access to post-discharge services is available to everyone long-term,
regardless of where they reside. Further research exploring whether there is an association
between service use, distance travelled, and health outcomes is necessary to ensure post-
discharge care is optimised for people with serious injuries.
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Appendix A

Table Al. Strengthening The Reporting of Observational Studies in Epidemiology (STROBE) state-
ment checklist.

Title and abstract

Recommendation Page
(a) Indicate the study’s design with a commonly used term in the 1
1 title or the abstract
(b) Provide in the abstract an informative and balanced summary of 1

what was performed and what was found
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Table A1. Cont.

Recommendation Page
Introduction
Background /rationale 5 Explain the s.c1ent1f'1c bzflckgro.und and rationale for the 1
investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 2
Methods
Study design 4 Present key elements of study design early in the paper 2
Settin 5 Describe the setting, locations, and relevant dates, including 23
g periods of recruitment, exposure, follow-up, and data collection
(a) Give the eligibility criteria and the sources and methods of
. L7 . 3-4
Participants 6 selection of participants. Describe methods of follow-up
(b) For matched studies, give matching criteria and number of n/a
exposed and unexposed
Clearly define all outcomes, exposures, predictors, potential
Variables 7 confounders, and effect modifiers. Give diagnostic criteria, 4
if applicable
For each variable of interest, give sources of data and details of
Data . -
8 methods of assessment (measurement). Describe comparability of 2-3
sources/measurement . .
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias -
Study size 10 Explain how the study size was arrived at Figure 1
Quantitative variables 1 Explain how quantitative Vf:\rlables were handled in the analyses. If 4
applicable, describe which groupings were chosen and why
(a) Describe all statistical methods, including those used to control 4
for confounding
Statistical methods 1 (b) Describe any methogs used‘to examine subgroups 45
and interactions
(c) Explain how missing data were addressed n/a
(d) If applicable, explain how loss to follow-up was addressed n/a
(e) Describe any sensitivity analyses -
Results
(a) Report numbers of individuals at each stage of study, e.g.,
numbers potentially eligible, examined for eligibility, confirmed 5
Participants 13 eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage n/a
© Consider use of a flow diagram Figure 1
(a) Give characteristics of study participants (e.g., demographic,
clinical, social) and information on exposures and Table 1
o 14 potential confounders
Descriptive data (b) Indicate number of participants with missing data for each n/a
variable of interest
(c) Summarise follow-up time (e.g., average and total amount) 5
Outcome data 15 Report numbers of outcome events or summary measures over time 5-8
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Abstract: Identifying and monitoring of health inequalities requires good-quality data. The aim of
this work is to systematically review the evidence base on approaches taken within the healthcare
context to improve the quality of data for the identification and monitoring of health inequalities
and describe the evidence base on the effectiveness of such approaches or recommendations. Peer-
reviewed scientific journal publications, as well as grey literature, were included in this review if
they described approaches and/or made recommendations to improve data quality relating to the
identification and monitoring of health inequalities. A thematic analysis was undertaken of included
papers to identify themes, and a narrative synthesis approach was used to summarise findings. Fifty-
seven papers were included describing a variety of approaches. These approaches were grouped
under four themes: policy and legislation, wider actions that enable implementation of policies, data
collection instruments and systems, and methodological approaches. Our findings indicate that a
variety of mechanisms can be used to improve the quality of data on health inequalities at different
stages (prior to, during, and after data collection). These findings can inform us of actions that can be
taken by those working in local health and care services on approaches to improving the quality of
data on health inequalities.

Keywords: health inequalities; health disparities; data quality; public health

1. Introduction

Health inequalities are often defined as “differences in health across the population and
between different groups” [1]. The study of health inequalities aims to better understand
factors that contribute to unfair differences in the status of people’s health to address them
and achieve fairer and more inclusive health care. Inequalities in health can arise because of
differences in the care that people receive and the opportunities they have to lead healthy
lives, including differences in health status (e.g., life expectancy), quality and experience of
care, and wider determinants of health [1].

Data analysis to improve understanding of health gaps is an important exercise that
contributes to an aspiration for fair and inclusive health. Good data is vital for under-
standing inequality in health service provision and health outcomes, and necessary for
informing and evaluating attempts to improve care or reduce inequality. In the United
Kingdom, health inequalities are identified by analysing data across socio-economic fac-
tors, geography, and specific characteristics including those protected in law such as sex,
ethnicity or disability, and socially excluded groups. However, the quality of data under-
pinning these analyses can be improved [2—4]. Good-quality data are data that are fit for
the purpose; therefore, criteria on what constitutes “good” can vary. Dimensions such as
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completeness, accuracy, relevance, availability, and timeliness of data can be assessed to
determine data quality [5].

Several policy reports released in the UK have highlighted the importance of improv-
ing the quality of data used for the identification and monitoring of health inequalities [6,7].
In particular, identifying and reducing inequalities linked to ethnicity are a key part of
expectations in terms of improving NHS services [8]. Recommendations from these reports
include ensuring consistent reporting and analysis of data on ethnicity, health, and health
care and documenting and evaluating best practices [6]. The need for better data coverage
across all age groups and allowing self-identification, particularly around ethnicity, has
also been recommended [9].

Health inequalities have been increasing in England over the past 10 years and the
COVID-19 pandemic has starkly highlighted inequalities that exist [10,11]. The pandemic
has also demonstrated that collecting data at speed and using healthcare data in flexible
and creative ways is possible [12]. This has renewed emphasis on the need for action to
address inequalities at both national and system levels. This includes initiatives to improve
data and make better use of data to address health inequalities [13,14]. A comprehensive
understanding of the evidence base on how data quality can be improved and what has
been shown to work is essential to inform the myriad of initiatives in the UK to address
health inequalities.

The aim of this work was to identify and review the evidence base on approaches
taken within the healthcare context to improve the quality of the data used for the iden-
tification and monitoring of health inequalities. The specific objectives were to describe
the approaches that have been used or recommended to improve the quality (availability,
completeness, accuracy, relevance, and timeliness) of data for identification of health in-
equalities, to describe the approaches that have been used or recommended to improve the
quality of data for monitoring changes in health inequalities, and to describe the evidence
base for the effectiveness of such approaches or recommendations.

2. Methods
2.1. Article Identification and Selection

A systematic literature search was conducted in the databases Medline (via Ovid),
Embase (via Ovid), Global Health (via Ebscohost), Cinahl (via Ebschohost), and Web of
Science (Core Collection) in September 2021 using search terms relating to data, data quality,
and specific terms such as protected characteristics and tailoring them for each database
(detailed search terms in Supplementary Materials). Search terms were deliberately broad
to maximise the identification of relevant work, as more specific preliminary searches
did not identify papers that were already known to be relevant. The searches were not
date-limited initially. However, because legislation and guidance in the United Kingdom
around recording data on health inequality characteristics has changed considerably in the
last 10 years, we subsequently discarded reports published prior to January 2010. Papers
that were published after 2010 but reported on data collected before 2010 were included.
We undertook citation searching to identify other sources of information not identified
in the database searches. In addition, a grey literature search was conducted using the
advanced search function in Google. The search terms ‘improving data quality health
inequalities” were used; searches were restricted to .pdf file types. The first five pages of the
search were examined for any documents that could be included. All results were limited
to the English language.
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2.2. Inclusion and Exclusion Criteria

Protocols for scoping reviews are not eligible for publication in PROSPERO; however,
we have presented our findings as much as possible according to PRISMA guidelines [15]
(Supplementary Materials). Peer-reviewed scientific journal publications, as well as grey
literature, were included in this review if they described mechanisms to improve data
quality relating to the identification and monitoring of health inequalities. Work that
focused solely on improving the quality of data on health outcomes was not included, nor
was work that simply evaluated data quality rather than presented attempts to improve
data quality.

Two reviewers (SM and ARU) independently carried out primary screening of titles
and abstracts to identify articles eligible for inclusion based on our eligibility criteria. A
third reviewer (LL) reviewed all articles selected for inclusion and those marked as unsure
and resolved any disagreements between the reviewers. The decision made by the third
reviewer was final for inclusion or exclusion. Two reviewers (LL and SM) screened full-text
articles for further assessment of eligibility for inclusion in this review. Discussion was
undertaken to resolve any discrepancies. Figure 1 shows the search and selection outcomes
for each stage of the review process.

[ Identification of studies ]

Medline (n = 5365)
Embase (n = 6285)
Global Health (n = 1850)
CINAHL (n = 3138)

Records removed before screening:
Automatic duplicate records removed (n = 12, 577)

Records pre-2010 removed (n = 139)

=
=
=
I
&
=
=
=
=
o
<
=

Web of Science: Core collection

(n =5150)

Records screened (Titles and abstract) Records excluded (n = 6545)
_ )
Database searches (n = 7830) Duplicates (n = 1179)
& -
g Reports sought for retrieval (n =110) Reports not retrieved (n =1)
3]
§ Grey Literature search (n =27)
l Total reports excluded: n =79
Reports assessed for eligibility e Reasons:
(n=136) Did not discuss methods to improve
l data quality (n = 48)
—_— Non-English (n =4)
Editorial/Review/Commentary (n = 13)
=
151 . N
Creation of 1ind =10
3 Reports included (n = 57) reation of a novel indice (n )
g Book chapter (n =2)
&
Duplicate (n =2)

Figure 1. Flow diagram of included and excluded studies.
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2.3. Data Extraction and Synthesis

Data extraction was carried out using an iterative process. One author (SM) read all
papers eligible for inclusion, grouped them into broad categories based on the main type of
data that was discussed (ethnicity, gender/sexual orientation, social determinants, general,
or other), and extracted relevant text from sections of the papers that provided recommen-
dations, methods, or approaches to improving data quality. Papers were categorised as
“general” if they did not specify a particular inequality dimension or were across several
dimensions. All the papers were subsequently read by at least one other author (VP, SE,
or LL) to confirm and supplement the extraction before coding and to ensure quality and
consistency. Any discrepancies in data extraction were resolved through discussion. A
thematic analysis was then conducted by one reviewer (SM) to identify themes, which were
then summarised narratively and validated by another reviewer (LL). There was hetero-
geneity in the included reports in terms of the subject matter and approaches used. This
precluded us from using traditional quality-assurance measures for critiques of the papers.

3. Results

The initial database search revealed 21,788 records. Following automatic de-duplication
and removal of articles published pre-2010, 7830 articles were identified for primary screen-
ing. A total of 110 articles met the eligibility criteria for retrieving full texts after primary
screening. A further 27 reports were identified by the grey literature search. Seventy-nine
studies were excluded following assessment of full texts. The main reason for exclusion was
a lack of discussion on mechanisms to improve data quality. A total of 57 publications were
included in the review. Table 1 provides a summary of the characteristics of these reports.
Most were peer-reviewed publications (1 = 49) with the remainder being grey literature
(n = 8). Many were reporting on data related to the dimension of ethnicity (1 = 31) or were
more general across indicators related to health inequalities (1 = 15). A smaller number
were identified that were focused on dimensions of sexual orientation and gender (1 = 6),
or on specific areas such as infectious diseases, learning disabilities, or cardiovascular care.
Most were from the US or UK. None of the studies identified were high on the traditional
hierarchy of evidence, and in most cases the approaches that were used for improving data
quality had several elements that could not be disaggregated.
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3.1. Distal Initiatives

The mechanisms and approaches that were upstream of data collection and analy-
sis, but which impacted on these, were grouped under the theme “distal initiatives”. A
total of 26 reports stated that policy and legislative imperatives such as mandating data
collection led to improvements and consistency in data quality (Table 1). This is through
making it a priority and incentivising data collection and leading to the creation of data
systems that facilitate such efforts [4,53,58]. Reports also evidenced how data collection
had improved since the introduction of mandates and the prioritisation of ethnicity data
collection [4,19,31,42,43,45,47,58,65]. In the UK, the Equality Act 2010 and incentivisation
under the Quality and Outcomes Framework (QOF) had a significant impact on the com-
pleteness of ethnicity data [45,47]. Mathur et al. (2014) [47] describe how the proportion
of patients with a valid self-reported ethnicity record changed over time (1995 to 2011)
in English hospital data and GP data (via the Clinical Practice Research Datalink, which
covered 6% of all GP practices in 2012). The proportion of people with a usable ethnicity
recording in Hospital Episode Statistics (HES) inpatient data jumped from 50% to just
under 70% in one year between 2000 and 2001. Between 2008 and 2011, the proportion
with a usable record also changed from around 20% to around 50% in the HES A&E and
outpatient data. The authors do not discuss what lay behind the improvement in HES data
quality. Collection of sexual identity, gender, and behaviour, whilst lagging behind, have
also been impacted by legislation that is incentivising data collection [33,62]. Furthermore,
given the sensitive and private nature of information such as ethnicity, disability, gender,
and sexual orientation, legal safeguards to ensure nondiscrimination on the basis of this
information are also important factors that impact on data collection efforts [42,45].

3.2. Wider Actions to Enable Improvements in Data Quality

While mandating data collection leads to improvements in data quality, it needs
to be supported by wider actions to enable organisations to put in place mechanisms
to improve data quality at source [4,23,31,32]. Of the included reports, 38 provided
evidence that achieving senior-level buy-in [4,34,42,45,65], the development of
staff training programmes [19,20,22,24,25,27,29,31,32,35-37,49,54,58,61,62], guidance
on how to use data [19,29,34,37], engagement activities with citizens, patients, and
communities [17,25,29,49,56,58,65], and training on analysis of source data all contribute
to efforts to improve data quality [19,20,24,25,27,29,31,32,35,36,54,58,61,62].

Senior-level buy-in is needed to prioritise data collection and put in place systems,
such as IT infrastructure, to enable data collection, as well as utilisation of the data for
service improvement. Davidson et al. (2021) report that obtaining executive-level buy-in
was crucial for recording and improving ethnicity data collection in NHS Lothian [34].
Reports have shown that this can be achieved by demonstrating the value of data collection
and analysis [19]. Using the data to demonstrate how outcomes or experiences vary for
different groups, while also recognising the limitations of the data, created an awareness
and interest in inequalities. This should result in an improvement spiral, driving a demand
for better-quality data that in turn creates more interest in the intelligence based on that
data [19,29]. Several papers reported the deliberations and recommendations of multidisci-
plinary groups created specifically to address issues in data quality in specific areas such as
disability [38], paediatrics [57], deaf communities [18], and COVID-19 and ethnicity [65],
or more broadly [68]. These examples demonstrate the value of multidisciplinary groups
in informing efforts and developing effective solutions for improving data collection and
analysis efforts.

Staff reluctance was cited in many reports as a key factor that may hinder attempts to
improve data quality [4,19,20,29,71]. This was due to a lack of knowledge about the impor-
tance and use of the data, combined with staff reluctance to offend patients by asking for sen-
sitive information. Training programmes were able to address this barrier and also assuage
concerns relating to the use of systems to collect such data [20,22,24,25,27,29,31,35,49,54,58].
In addition, the development of guidance on using data was cited as a mechanism to
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improve data completeness and quality [4,34,43,68]. Training staff in communicating the
rationale for data collection to the public and patients and on describing the parameters
required was also a mechanism to improve data collection [34,60]. This was through build-
ing trust and openness between data collectors and providers [36,58]. One study suggested
that ethnic matching could be one way of avoiding refusal during data collection [29].

In addition to staff reluctance, patients or the public may also be reluctant to provide
data, or data collection instruments may not be appropriately developed for them. Several
papers cited the importance of patient, public, or community involvement in initiatives to
collect data or develop instruments such as surveys in data collection [27,58]. This involve-
ment can help shape the questions that are asked and avoid marginalisation [17,36,38,56,63].

3.3. Data Collection Instruments, Systems and Standardisation

Many reports cited that data quality and granularity are impacted by the lack of stan-
dardised definitions. This creates pragmatic and logistical issues for data collection [19,21,71]
through a lack of uniformity in data collection instruments such as surveys, as well as in IT
systems that assign codes to different categories of data. Lack of standardised definitions
and coding practices can cause major challenges when attempts are made to link data and
in further analysis [63]. The introduction of standardised categories, or certain fields that
are compulsory to complete as part of the design of IT systems, were mechanisms that were
used to improve the recording and the quality of data [28,60-62]. Two papers recommended
that consistency in coding and naming across different surveillance systems was also a way
to enable consistency and more efficient linkage of sociodemographic data [23,25].

The importance of periodically revisiting these categories and ensuring their relevance
was also shown to be an important activity [59]. Audit processes to monitor the complete-
ness and accuracy of data and the methods used in data collection were discussed [20,70].
These processes allowed the assessment of data quality to put in place mechanisms for
quality improvement [31]. One paper [16] reported on an instrument that could be used to
compare and benchmark health information systems; however, it is unclear to what extent
such tools are utilised or practical. Many grey literature reports in the UK recommended
standardised protocols for collecting and recording ethnicity data as a mechanism to im-
prove quality [4,65,67,70]. The importance of ensuring systems are in place to enable this
was also discussed [31,38,63].

Improving the granularity and data fields available for individuals to self-assign their
ethnicity or other characteristics was also shown to improve the completeness of data.
For example, providing more options for self-reporting reduced the unknown ethnicity in
certain studies [60]. This was achieved through providing more options (which are some-
times more relevant) to survey responders, resulting in less selection of the “unknown”
category. Several reports used multidisciplinary groups to develop better understand-
ing of the data that professionals from diverse disciplines thought should and can be
collected [38,57,65,69].

3.4. Methodological Approaches to Improve Data Completeness and Accuracy

In addition to efforts to improve data at source, we also identified reports that de-
scribed methods for improving data completeness and accuracy using statistical or other
approaches (n = 27). This included data linkage, using proxy variables, or imputation
through other methodologies [24].

Mathur et al. (2014) [47] found that when patients appeared in both the Clinical
Practice Research Datalink (CPRD) and the Hospital Episode Statistics (HES) datasets with
a usable ethnicity code in both datasets, the code was the same category in just 73% of cases.
They found that when patients appeared in both datasets, completeness of usable ethnicity
data in the CPRD increased from 78.7% to 97.1% once ethnicity data from HES was added.
Knox et al. (2016) [45] looked at hospital admission rates by ethnicity in Scotland between
2009 and 2015, using the most recently recorded ethnicity to populate all admissions for
that patient. This reduced the numbers of episodes with missing ethnicity from 24% to 15%,
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and the researchers completed the missing data for the remaining 15% by assigning those
cases to ethnic groups in proportion to the distribution of known ethnicity by age and sex.

A number of imputation techniques can also be used to obtain more complete data;
however, different methodologies have limitations and strengths [24,26]. Examples of
the methods used include randomly assigning ethnicity, for example, on the basis of the
distribution in the observed dataset or using a reference dataset [70], and using geographic
location or probabilistic methods to infer ethnicity [35,50,51,58].

Several studies have investigated the use of algorithms to improve the completeness
of ethnicity data by assigning ethnicity codes to individuals on the basis of their names,
when self-identified data is missing [24,30,35,40,46,50,55,70]. The utility of this approach
is recognised to differ considerably across countries because of significant variations in
the composition of the population. Smith et al. (2017) [55] used the ‘Onomap’ software
to categorise children and young people in the Yorkshire cancer registry as white, South
Asian, or ‘other” on the basis of their name, and also took ethnicity information from HES
where this was recorded. Eleven per cent had missing HES ethnicity data and Onomap
classified most of these patients. However, it is not clear whether these name-derived
classifications were accurate, and these categories are very broad. The use of different
methods to assign ethnicity did result in some different estimates of ethnic variation in
cancer incidence, demonstrating the importance of accurate data.

Ryan et al. (2012) [50] also used Onomap and an additional name recognition software,
Nam Pehchan [72], to predict the ethnicity of cases in a regional cancer registry who were
missing this information following linkage with hospital inpatient data. They found that
the software packages were accurate at predicting South Asian ethnicity but poor for other
groups. They also looked at predicting ethnicity based on geographical area of residence
but found this was also a poor predictor.

One paper also described the use of read codes to identify patients with learning diffi-
culties (LD). NHS England issued guidance in October 2019 on improving the identification
of people on the general practice LD register [69]. This required GPs to use a list of codes
provided to check that all eligible patients were included on the practice LD register. The
impact of this guidance on the numbers of patients on the register does not appear to have
been evaluated. However, there was previous work evaluating the use of diagnostic read
codes that found that this approach did identify small numbers of additional people who
should have been on the register, and some further patients were found using specific
descriptive codes [51]. The authors concluded that searching read codes to improve practice
LD registers was quick and viable but not sufficient to capture most of the people eligible
for inclusion, particularly those with milder learning difficulties. There does not appear to
be evidence on how best to identify the remaining patients who could be included.

4. Discussion

Our scoping review identified a variety of mechanisms by which data quality in
relation to health inequalities can be improved (Table 2). While the focus of many of the
papers is on ethnicity data, many of the findings are also applicable to other dimensions of
health inequalities because of the similarities in the issues that impact on data collection.
There were relatively few papers that discussed improvements of data related to socio-
economic status; however, this might be because such data are collected through other
means, rather than self-reporting, and the practice for collating this data is better established.
There were also relatively few papers that discussed improvement of data relating to gender
and sexual orientation or disability. In addition, while some included papers discussed the
issue of intersectionality, the impact in terms of data analysis or data collection were often
not fully explored.
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Table 2. Summary of best practices.

Theme

Point in the Data Pathway Actions

Distal factors

Mandating data collection
Upstream of data collection  Legal safeguards to ensure nondiscrimination
and analysis Legislation incentivising data collection
Prioritisation in policy

Wider actions to enable

improvements in data collection

Achieving senior-level buy-in in organisations involved in
data collection
Engagement activities with citizens, patients, and
communities

Preparing for data collection  Staff training programmes on purpose and mechanisms for
data collection
Developing guidance on how data can be used
Demonstration of the value of data collection and analysis
for organisations

Data collection instruments,
systems, and standardisation

Using multidisciplinary groups to inform data collection
instruments, systems, and standardisation

Creating standardised definitions and coding practices
across organisations

Improving granularity of data fields

Developing standardised processes for collecting and
recording data

Developing audit processes to monitor data quality aspects
Creating IT systems to facilitate data collection

Periodic revision of definitions and categories

Data collection

Methodological approaches to
improve data quality and accuracy

Linking with other data sources
Data analysis Use of proxy variables
Imputation

We have classified the mechanisms that can be used to improve the quality of data
on health inequalities as more distal or proximal to the source data. Distal factors that
impact on data quality include legislation and policies that are in place to ensure and
mandate collection of data to enable addressing health inequalities. While many countries
recommend the monitoring of data related to equality and discrimination, the extent to
which this is implemented and actioned for health varies. Much of this is due to the
differing structures of health systems and legislation that are in place globally. These
distal factors impact on the ability to collect data related to equality and discrimination.
For example, in the UK, the duty of data collection falls with public bodies [42], whereas
this is not necessarily the case in other countries. Nevertheless, several included reports
evidenced the fact that legalisation and policy were key contributors to the success of
high-quality data collection efforts. Mechanisms to enact these policies and enable data
collection form the next series of mechanisms to improve data quality. Reports described a
variety of mechanisms, such as senior-level buy-in, staff training programmes, patient and
public involvement, needed to enable creation of data systems that take into consideration
the purpose of data collection and are timely and relevant.

Data pertaining to health inequalities may be collected by different organisations
involved in health and care provision. They may collect these data for different purposes,
meaning that the granularity of information requirements may differ. In addition, def-
initions in relation to many protected characteristics such as gender and ethnicity vary
and evolve over time. This is because these are composite social constructs, attempting
to bring together a number of different elements. For example, ethnicity is a composite
of cultural factors, language, and ancestry, amongst others. This is evidenced by reports
from the UK [4] that do not make a strong distinction between race and ethnicity, though
work from the US distinguishes between these concepts, particularly when considering
people from a Hispanic/Latinx background. Furthermore, these concepts change over
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time, meaning minority groups can change in size and new groups may become more
prevalent. Many reports cited that redefinition of how populations are categorised in
relation to characteristics related to health inequalities is needed over time [24,29,36]. For
example, it is now more common to collect data that allows us to identify a subcategory
of White Eastern European, or distinguish between Black African groups. Similarly, few
would have included ‘nonbinary” as a possible answer option to a question on gender five
years ago. Thus, engagement across citizens, providers, and those creating data systems is
needed to ensure the data that are collected are acceptable, relevant, and fit for purpose,
and yet retain the ability to compare across time to monitor change and assess the impact
of policies and interventions that aim to prevent and reduce health inequalities.

The report of improvements to data collected by NHS Lothian is a good example
of the multi-layered approach that is needed to improve data quality [34]. The Scottish
government and the Commission for Racial Equality requested the Scottish health boards
to improve the recording of patient ethnicity data, and all boards were required to produce
an action plan with progress measures. Davidson et al. (2020) report an impressive increase
in the proportion of patients with a recording of ethnicity from 3% to over 90% in just three
years (between 2008 and 2012). The authors attribute this improvement to several factors,
chief amongst these being the decision to make ethnicity a mandatory field in the hospital
data systems. Other important factors were thought to include the training of individuals
responsible for data collection, awareness raising with relevant clinical and management
staff and sharing a clear purpose and vision, and executive buy-in from senior clinical and
management colleagues to ensure staff were able to prioritise recording these data. Making
it clear to staff how ethnicity information is used was also important to maintain their
motivation to collect these data. In this case, the data were used to demonstrate that rates
of A&E use by ethnic minority groups did not appear to be linked to rates of registration
in primary care. The progress made by NHS Lothian is in contrast to many other NHS
Boards in Scotland where, over the same period, recording remained poor or improved
much more slowly, despite an identical governance and legal context [73].

The importance of staff training is also evidenced by some older studies. A review by
Igbal et al. (2009) showed that staff training was the main intervention for which there was
evidence of data quality improvements for patient ethnicity, followed by adequate resources
to allow data collection and use [74]. Training should be tailored to the local context and
explain why it is important to gather standardised data on patient ethnicity, what the data
will be used for, and how to ask the questions and record responses. The review also
recommended collecting self-reported ethnicity as routine during GP registration.

Self-reported data are the gold standard for certain data such as gender and ethnicity
that can inform studies of health inequality. However, the work included for this review
has identified a wide range of reasons why individuals may be reluctant to share personal
data relevant to these characteristics. A paper from NHS Scotland points out that differ-
ent settings can have substantially different rates of refusal (for ethnicity data reporting),
which suggests different organisational approaches to asking for and recording the infor-
mation [70]. High rates of refusal (or high use of an ‘other” category) can be compared
against peer organisations and could likely be brought down by learning from successful
approaches elsewhere. Improving public and patient understanding of why this informa-
tion is being collected and how it will be used can also encourage efforts to improve data
collection and, therefore, quality. Nevertheless, there will likely always be some people who
decline to give information on their ethnicity, or other personal information not perceived
to be directly relevant to their immediate care, and it is important to recognise their right to
decline to provide this.

It can take time to put in place a best practice that leads to the collection of good-
quality data in relation to health inequalities. In addition, as evidenced by many of the
reports, this may still lead to incomplete data with inaccuracies. Thus, mechanisms that
can improve the accuracy, quality, and completeness of available data are also important.
We identified studies that reported the use of methodologies such as linkage, imputation,
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and the use of proxy variables. However, there are several limitations to these methods.
Using naming software or linked data to improve the completeness of ethnicity data takes
considerable time and analytical expertise and is not ideal for producing useful up-to-date
routine reports for health services [50,55]. However, the studies that examined the use of
naming software took place at a time when recording ethnicity for hospital inpatients was
much poorer. It seems likely that their findings have less relevance today when hospital
data are much less likely to be missing data on patient ethnicity, given that both studies
were of cancer patients (who are likely to appear in HES data). Using naming software to
estimate ethnicity may still have utility when data cannot be linked to hospital or other data,
but clearly this approach to filling ethnicity-data gaps needs caution. It is likely to struggle
more with mixed-ethnicity individuals (an increasing proportion of the UK population)
and is unlikely to be able to produce the detail necessary to distinguish between subgroups.

Data linkage has been evaluated for its utility in reducing missing data. If the same
individual is identifiable in two datasets, information from one dataset can be used to
check or complete the information in the other. Data linkage can be powerful for “filling
in the gaps’ and has been used by NHS Digital to increase coverage of ethnicity data
during the COVID-19 pandemic [75]. However, using data linkage to improve ethnicity
data on a routine basis, so that it can be useful for producing near-real-time intelligence
to inform services and policy, is challenging given the requirements for analyst capacity
and time [24]. Improving data through data linkage also requires having a resource to
link to that contains accurate self-reported ethnicity data and has high coverage across
the population. In England, this resource could potentially be census data, HES data, or
GP data, or death certification data for people who have died. However, there are issues
with each of these sources. Census data is very sensitive and not easy to access and is only
updated every 10 years. GP data is known to have patchy coverage. Recent HES data
has better completeness for the people included in the dataset, but coverage is an issue
because of the requirement that patients have been hospital users. Using ethnicity data
from death certificates is also likely to bring accuracy issues as, of course, ethnicity cannot
be self-reported in these cases and, in fact, often mismatches the data in hospital records.
Even within the group of patients who appear in the HES data, using HES as a source of
accurate ethnicity data may be inadequate.

This scoping review has some strengths in that we used a systematic approach to
identify as many reports as possible discussing different mechanisms to improve data
quality. Yet, it is likely that there are reports that we missed, especially in the form of
grey literature, because of the broad nature of the subject matter. The majority of the
reports were from the UK or US. This might be a result of our search terms not being
optimal. Other factors include the extent to which health inequalities monitoring has been
implemented and is a priority as part of healthcare delivery [76,77]. Nevertheless, this work
identified evidence for several distal and proximal approaches that can be taken within
the healthcare context of the United Kingdom to improve the quality of the data used for
the identification and monitoring of health inequalities. Some of these approaches may be
transferable to other healthcare contexts. However, given differences in definitions and
drivers of health inequalities and provision of health care around the globe, they may not
apply to the same extent.

5. Conclusions

Accurate and timely data are essential in identifying inequalities in health and care, in
understanding where inequalities occur and which groups are affected, and in assessing the
impact of interventions. Despite this, many health-related datasets either do not routinely
collect important dimensions of inequality or are limited by poor-quality data. Where data
are available, they may not always be used to the best extent. Our review identified that a
variety of effective mechanisms are available and can be utilised to improve data quality.
These include those that are distal and impact on data collection, or those that are more
proximal to the source data and can aid in data analysis. Given the renewed emphasis on
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the need for action to address health inequalities at both a national and a system level, it is
important to understand how systems can easily implement the mechanism described in
our review. This will likely require working with senior leaders, staff, and analysts to gain
buy-in and identify effective ways to implement mechanisms to address issues with data
quality. Further work is underway to understand how best to support health and care staff
to act on the evidence identified in this review to improve the quality of data relating to
health inequalities within their organisations and local systems.
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Abstract: Head and neck cancers (HNC) are often late stage at diagnosis; stage is a major determinant
of prognosis. The urgent cancer referral pathway (two week wait; 2WW) within England’s National
Health Service aims to reduce time to diagnosis. We investigated factors associated with HNC
route to diagnosis. Data were obtained from the English population-based cancer registry on 66,411
primary invasive HNCs (ICD C01-14 and C31-32) diagnosed 2006-2014. Multivariable logistic regres-
sion determined the likelihood of different diagnosis routes by patients” demographic and clinical
characteristics. Significant socio-demographic inequalities were observed. Emergency presentations
declined over time and 2WW increased. Significant socio-demographic inequalities were observed.
Non-white patients, aged over 65, residing in urban areas with advanced disease, were more likely to
have emergency presentations. White males aged 55 and older with an oropharynx cancer were more
likely to be diagnosed via 2WW. Higher levels of deprivation were associated with both emergency
and 2WW routes. Dental referral was more likely in women, with oral cancers and lower stage
disease. Despite the decline over time in emergency presentation and the increased use of 2WW,
socio-demographic variation is evident in routes to diagnosis. Further work exploring the reasons for
these inequalities, and the consequences for patients’ care and outcomes, is urgently required.

Keywords: head and neck cancer; routes to diagnosis; socio-demographic inequalities; healthcare
inequalities; emergency presentation

1. Introduction

The UK lags significantly behind other European and high human development
countries with regards to cancer outcomes [1]. Evidence suggests that this is due, in part,
to later-stage diagnosis [2], including relatively high proportions of cancers which are
diagnosed on emergency presentation [3].

In general, cancer survival rates are strongly associated with stage at diagnosis; the
earlier the stage the better the chance of survival [4]. Late-stage cancer at diagnosis may be
the result of delays at various points across the diagnostic pathway; these delays can be in
presentation (time from symptom onset to first presentation to primary care), primary care
(time from first presentation to referral for specialist assessment), and secondary care (time
from specialist referral to diagnosis) [5].

1.1. Routes to Diagnosis in Cancer

The Urgent Cancer Pathway, known as 2 Week Wait (2WW), was established in the
English National Health Service (NHS) in 2000 [6]. A target of 14 days from the point of
referral for suspected cancer symptoms, to the point of first assessment with a specialist at
the hospital, was put in place. Whilst, in part, this pathway was intended to reduce patient
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anxiety around waiting for investigations into a possible cancer diagnosis, it was also
hoped that it would shorten the primary care interval, allowing identification of cancers at
an earlier stage, widening treatment options, and improving survival. A decline over time
in the proportion of cancers which present as emergencies has been attributed, in part, to
the introduction of this pathway [7,8].

1.2. Head and Neck Cancers

Head and neck cancer (HNC) is an umbrella term for malignant tumours arising in the
oral cavity, larynx, pharynx, nose and salivary glands. HNC is now the 8th most common
cancer and is responsible for 3% of all cancer diagnosis in the UK [9]. No effective, organised,
HNC screening is in place (although there are country-specific and international events
designed to increase awareness among healthcare practitioners (HCP) and the public such
as head and neck cancer awareness weeks). Therefore, patients are generally diagnosed due
to the presence of symptoms. Symptoms vary and include ear pain, persistent sore throat, a
neck lump (enlarged lymph node), persistent mouth ulcers, and airway obstruction. Due to
tumour location, patients may present symptomatically at a variety of different healthcare
settings, including the GP practice, community Dental practice, a Dental hospital or, less
commonly, a hospital emergency department [10].

1.3. Inequalities in HNC

Equity in healthcare systems is a marker for healthcare quality [11]. Care should be
provided in a way that does not vary in quality due to sociodemographic or socio-economic
status (SES). There are multiple inequalities relating to HNC in the UK. Incidence is strongly
socio-economically patterned, with rates around 2—4 times higher in those resident in more
deprived, compared to less deprived areas [9]. Around 60% of HNCs are diagnosed at a
late stage [12] and the proportion diagnosed early is lowest in the most deprived areas [12].
Moreover, survival is also worse in those resident in more deprived areas [13,14].

Current knowledge on the route(s) patients take to receive a HNC diagnosis is limited;
improved understanding of whether there are socio-demographic inequalities in this could
help to highlight areas for improvement in service provision. We therefore undertook a
population-based study investigating socio-demographic inequalities in HNC routes to
diagnosis in England. Specifically, this study set out to establish whether there are socio-
demographic inequalities in HNC patients diagnosed via (i) emergency versus primary
care routes; (ii) 2WW versus any standard primary care routes; and (iii) dentists versus all
other non-emergency routes.

2. Methods
2.1. Study Design and Setting

Registrations for all patients with a primary invasive HNC (ICD C01-14 and C31-32)
diagnosed in England between 2006 and 2014 were abstracted from the National Cancer
Registration Database (NCRD). Ethnical approval was obtained from the Yorkshire and the
Humber South Yorkshire Research Ethics Committee on 16th November 2017 (Ref number
206040), and this population-based study is reported according to the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) guidance [15].

2.2. Data Sources and Linkage

The NCRD is a population-based cancer registry that seeks to systematically iden-
tify and record information on all newly diagnosed tumours in patients resident in Eng-
land. The registry receives data from across the NHS which approximates to around
300,000 malignant tumour diagnoses annually [16]. Reporting of NHS hospital cancer
data is mandatory. Each NCRD record is linked, using patient NHS number, to UK
NHS Hospital Episode Statistics (HES) data to provide information on comorbidities and
cancer treatments.
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A “route to diagnosis” was assigned, by the National Cancer Registration and Analysis
Service (NCRAS) to each cancer registration using a combination of data from the NCRD,
HES, Cancer Waiting Times, and Cancer Screening programmes. The route to diagnosis
refers to a sequence of interactions between the patient and the healthcare system which
leads to the diagnosis of cancer [17]. Each registration is assigned one of eight main
routes to diagnosis codes: GP referral; 2WW; emergency presentation; other outpatient,
screen detected (not relevant for HNC); inpatient elective; death certificate only (DCO);
and unknown. Within several of these main routes, there are (sub) routes which can be
used to distinguish patients who were referred from different types of practitioners (e.g.,
2WW (GP), 2WW (dentist), 2WW (other)). This route to diagnosis dataset has been used to
document the diagnostic route for a range of cancers [18], but it has not been previously
used to compare which HNC patients are present and are diagnosed through which routes.

2.3. Population

The population of interest was patients with an incident primary invasive HNC
(n =70,334). In instances where a patient had records for multiple primary tumours in
the head and neck (n = 1308), a hierarchy determined which tumour record to retain for
analysis. This was as follows: (i) the earliest diagnosed tumour; (ii) the earliest tumour
referral date; (iii) the tumour marked as potentially positive for human papilloma virus
(HPV), based on proxy information (morphology and subsite); and (iv) selected at random
from the remaining tumours. Childhood tumours in patients aged <20 years old were
excluded from the ana<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>