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Abstract: Background: Over the last decade, the inadequacy and unsustainability of current health-
care services for managing long-term co-morbid and multi-morbid diseases have become evident.
Methods: This study, involving 426 adults with at least one non-communicable disease in Slovenia,
aimed to explore the link between quality of life, life satisfaction, person-centred care, and non-
communicable disease management. Results: Results indicated generally positive perceptions of
quality of life, general health, and life satisfaction of individuals with non-communicable diseases.
Participants assessed their physical health as the highest of the four quality of life domains, followed
by the environment, social relations, and psychological health. Significant differences occurred in life
satisfaction, general health, quality of life, and person-centred care for managing non-communicable
diseases. But, there were no significant differences in person-centred care according to the living
environment. The study revealed a positive association between person-centred care and effec-
tive non-communicable disease management, which is also positively associated with quality of
life, general health, and life satisfaction. Conclusions: Person-centred care is currently the most
compassionate and scientific practice conceived, representing a high ethical standard. However,
implementing this approach in healthcare systems requires a cohesive national strategy led by capable
individuals to foster stakeholder collaboration. Such an approach is crucial to address the deficiencies
of existing healthcare services and ensure person-centred care sustainability in non-communicable

disease management.

Keywords: person-centred care; non-communicable disease; quality of life; life satisfaction

1. Introduction

Also referred to as chronic diseases, non-communicable diseases (e.g., cardiovascular
diseases, cancers, chronic respiratory diseases, diabetes and others) typically persist for
extended periods and arise from genetic, physiological, environmental, and behavioural
influences. Annually, non-communicable diseases are responsible for 41 million deaths,
which accounts for 74% of global fatalities, according to the World Health Organization [1].
The prevalence of non-communicable diseases escalates with age. Although the discourse
on non-communicable diseases is predominantly centred on prevention, control, and the
socio-economic factors influencing health, it is crucial to note that the overall impact of
non-communicable diseases is also shaped by the demographic composition and age distri-
bution of a country’s population [2]. Non-communicable diseases present severe health
risks for individuals, families, and communities and pose a potential threat to the capacity
of healthcare systems. Given the significant socio-economic costs of non-communicable
diseases, their prevention and control have become a crucial development goal for the
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21st century [3]. It is also important to note that the quality of extended life—whether in
good health or with illness—is vital for health system planners. They must comprehend
the healthcare ramifications of an ageing population that could potentially experience
long-term illnesses and complex multimorbidity [4]. Age is the primary determinant of
risk for non-communicable diseases, as evidenced by studies conducted by Niccoli and Par-
tridge [5] and Hou et al. [6]. However, the extent of age-related decline varies significantly
among individuals, as noted by Elliott et al. [7] and Tuttle et al. [8]. It is noteworthy that a
substantial proportion of the adult population, approximately half, grapples with one or
more non-communicable diseases [5].

Consequently, individuals facing such conditions must confront many day-to-day
challenges encompassing diverse symptoms, complications, loss of independence, and the
self-management of non-communicable diseases. Additionally, it is pertinent to highlight
that psychological distress experienced in the context of non-communicable diseases is
linked to a decline in self-assessed health [9], a diminution in disease self-management,
and adherence to lifestyle recommendations [10,11]. On a global scale, non-communicable
diseases significantly impact numerous individuals’ overall well-being and quality of life,
exacerbated by rapid and unstructured urban development, the widespread adoption of
detrimental habits, and an ageing population [12].

Distressing symptoms, such as fatigue, difficulties with sleep, weakness, and social
seclusion, among others that arise from non-communicable illnesses, significantly diminish
the well-being of individuals [13,14]. Individuals suffering from non-communicable dis-
eases are frequently left to their own devices, necessitating substantial effort and time from
themselves and their family members to make disease management decisions [15,16]. The
provision of individualised care assumes a critical role in managing non-communicable
diseases [17].

Person-centred care embodies a comprehensive and integrated methodology that
esteems each individual as a distinct entity, encompassing their unique needs and val-
ues. This strategic approach customises care to address the specific non-communicable
disease and the individual’s condition, offering comprehensive care that attends to their
physical, psychological, spiritual, and social requirements [17,18]. There is a lot of evi-
dence that person-centred care is an effective therapeutic intervention for different patient
outcomes [19-23]. In their rapid literature review, Cano et al. [22] discovered that imple-
menting per-son-centred care models to foster self-care empowerment in long-term care
resulted in multidimensional health-related outcomes. These outcomes have implications
not only at the individual level but also at institutional and societal levels [22]. The develop-
ment of self-awareness and the motivation for change can be fostered through personality
assessments that acknowledge the intricate psychobiological makeup of human personality.
The process of personality transformation is contingent on the interplay between an individ-
ual’s physical, mental, and spiritual facets [23]. Person-centred care enhances individuals’
quality of life and satisfaction and alleviates emotional strain on family members.

Moreover, this approach mitigates depression [24]. The primary objective of person-
centred care is to uphold and enhance the quality of life for patients, their family members,
and caregivers. Cultivating a sense of shared responsibility and collaborative decision-
making in providing this type of care is crucial. A comprehensive body of literature,
comprising 23,000 studies, has investigated the concept of person-centred care, either as a
primary focus or as an integral component within broader research inquiries. Within this
extensive collection, a meticulous review has discerned 921 studies specifically dedicated
to exploring person-centred care. Among these, 503 studies directly employed methodolo-
gies tailored to measure the application of person-centred care, while 418 studies delved
into associated aspects of this care paradigm. Methodological frameworks used within
these studies encompassed a variety of approaches, including cross-sectional analyses
(59%), qualitative methods such as interviews or focus groups (10%), observational tech-
niques (6%), multi-methodological approaches (5%), and other diverse methodologies
(8%) (de Silva, 2014). Furthermore, these investigations were geographically widespread,
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spanning regions such as the United Kingdom, Europe, North America, and other global
territories [25].

Additionally, person-centred care is correlated with an improved quality of life and
heightened satisfaction with care [26,27]. The person-centred approach underscores the
humanisation of healthcare [26,28]. Berghout et al. [29] discovered that healthcare profes-
sionals also report positive experiences when delivering person-centred care.

Healthcare professionals’ inadequate knowledge often impedes the implementation
of person-centred care in the healthcare sector, creates a disregard for the person-centred
approach, and highlights their inability to adapt to the individual’s health condition. These
obstacles can decrease individuals’ quality of life and satisfaction, potentially leading to
social isolation, despair, and self-identity loss [30,31].

Until now, the analysis of existing studies indicates a scarcity of research encompass-
ing satisfaction with life, overall health, and the practice of person-centred care among
individuals with non-communicable diseases. As a result, we aim to investigate the associ-
ation between general health, life satisfaction, person-centred care, and the management of
non-communicable diseases among adults with at least one non-communicable disease.

2. Materials and Methods
2.1. Design

The study used a quantitative cross-sectional methodology, using a validated survey
instrument to gather data on various aspects, including overall health, life satisfaction,
person-centred care, and disease management from individuals with non-communicable
diseases. The study results’ credibility was assured through strict adherence to the STROBE
(Strengthening the Reporting of Observational Studies in Epidemiology) checklist [32].

2.2. Setting and Sample

This study used convenience sampling to recruit adult participants from the north-
eastern region of Slovenia. The sample selection was based on inclusion criteria: adult
participants with at least one non-communicable disease. Conversely, the exclusion criteria
encompassed participants younger than 18 (not adults) and those not diagnosed with a non-
communicable disease. Following the Cochran formula [33] and considering the number of
adults suffering from chronic disease (1 = 433.230, recognising that this number is subject
to constant fluctuations due to newly diagnosed diseases), our estimation revealed that the
necessary sample size should consist of 384 participants. Out of the 640 questionnaires that
were distributed, 439 were returned, resulting in a response rate of 69%. Following this,
13 questionnaires were excluded due to a non-completion rate of 50%, ultimately leading
to a final sample size of 426 participants.

2.3. Study Tools/Instruments

Participants in this study completed a self-report questionnaire, including the World
Health Organization Quality of Life-Bref version (WHOQOL-BREF) [34], the Satisfaction
with Life Scale (SWLS) [35], and the Person-centred Practice Inventory for Service Users
(PCPI-SU) [36], as well as questions about their demographics, such as physical activ-
ity, managing a non-communicable disease, income, social interaction, and support of
loved ones.

The assessment of participants’ quality of life was completed by utilising the WHOQOL-
BREF [34], a questionnaire consisting of 26 items. This instrument encompasses four
domains: physical health (7 items), psychological health (6 items), social relationships
(3 items), and environment (8 items). Additionally, supplementary items are included to
measure general health (1 item) and overall quality of life (1 item). Each item was evaluated
by respondents using a 5-point Likert scale, where higher scores indicate an improved
quality of life. The scores for each domain were calculated by summing the item scores
within that specific domain and subsequently transformed to a 0-100 scale linearly. A score
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of 0 signifies the lowest possible health state, while a score of 100 indicates the highest
possible health state within the respective domain.

Participants answered the question about managing non-communicable diseases on a
four-point scale (very good to very poor).

The SWLS [35] questionnaire evaluated the participants’ life satisfaction and consisted
of five items. Respondents expressed their agreement or disagreement with each item using
a 7-point scale, ranging from 7 (strongly agree) to 1 (strongly disagree). Possible scores range
from 5 to 35, with predefined cut-offs categorising satisfaction levels as Extremely satisfied
(31-35), Satisfied (26-30), Slightly satisfied (21-25), Neutral (20), Slightly dissatisfied (15-19),
Dissatisfied (10-14), and Extremely dissatisfied (5-9).

The PCPI-SU [36], a 20-item questionnaire, aimed to capture individuals” perceptions
of preserving person-centred care. This instrument encompasses five domains: working
with the Person’s Believe and Values (4 items), Sharing Decision-making (5 items), Engaging
Authentically (4 items), Being Sympathetically Present (3 items) and Working Holistically
(3 items). Grounded in McCormack and McCance’s concepts of person-centred care [28],
each statement was rated on a 5-point Likert scale, spanning from ‘strongly disagree’ (1) to
‘strongly agree’ (5). Higher scores on this instrument denoted a more positive perception of
preserving person-centred care.

2.4. Data Collection

Data were gathered between January and June 2023, with previous ethical approval.
The research team personally distributed questionnaires to all eligible participants and
explained the study’s aims to them. The participants were requested to complete the
instrument conveniently and return it to the researcher in a sealed envelope within seven
days at an agreed place. Following data collection, the information was entered into the
SPSS Statistic 25 software (SPSS Inc., Chicago, IL, USA).

2.5. Data Analysis

This study’s statistical analysis used both descriptive and inferential statistics. For
demographic data, descriptive statistics, such as frequency, percentages, and mean and
standard deviation estimates, were used. Categorical variables were presented as fre-
quencies and percentages. The Shapiro-Wilk test was utilised to assess the normality
distribution of variables. The results of this test indicated a departure from the normal
distribution of the data. Considering the non-normal distribution, differences between
the groups were assessed using either the Kruskal-Wallis or Mann-Whitney U-test. The
Spearman correlation coefficient explored the associations among general health, life satis-
faction, person-centred care, and non-communicable disease management. The significance
level for all analyses was set at less than 0.05 to establish statistical significance. Further-
more, the internal consistency and reliability of the WHOQOL-BREF [34], SWLS [35], and
PCPI-SU [36] questionnaires were evaluated using Cronbach’s « coefficient.

2.6. Ethical Considerations

Before conducting the study, formal approval was sought from the relevant ethical
committee (Ref. No: 038/2022/5006-4/902; approval 29 September 2022). Additionally,
we obtained permission to conduct the study from nursing homes, health centres, and
individual participants. Stringent ethical protocols were followed, with participants being
presented with a participant information sheet attached to the first page of the questionnaire,
delineating the study’s aim and providing all necessary information. Subsequently, written
consent was obtained from each participant. In recognition of the non-invasive nature
of the study and the absence of any risks or hazards to the participants, informed verbal
consent was deemed appropriate. The ethical conduct of the study adheres strictly to the
principles outlined in the Declaration of Helsinki [37] and incorporates the provisions of
the Oviedo Convention [38]. This ethical framework ensures the protection of participants’
rights and upholds the integrity of the research process.
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3. Results

The survey involved 426 participants from the northeastern region of Slovenia. The
calculated Cronbach’s « coefficients were 0.897 for WHOQOL-BREEF, 0.876 for SWLS, and
0.816 for PCPI-SU. These coefficients reflect a high internal consistency and reliability level,
affirming that the instruments consistently measure the intended constructs accurately and
precisely. The demographics of the participants are presented in Table 1.

Table 1. Participant characteristics.

Variables Descriptive Statistics Total (n = 426)
Gender %(n)
Male 34.7 (148)
Female 65.3 (278)
Age (Year; M £ SD) 56.3 £ 17.6
Relationship Status %(1n)
Single 14.6 (62)
Married 41.8 (178)
Divorced 7 (30)
Cohabitation 24.6 (105)
Widowed 12 (51)
Education %(n)
Elementary education 9.2 (39)
Secondary Education 51.9 (221)
HE (Bachelor) 30 (128)
HE (Master or Doctoral) 8.9 (38)
No. of NCD %(n)
One 57.7 (246)
Two to three 40.1 (171)
Four or more 2.1(09)
Managing NCD %(n)
Very poor 7.5(32)
Poor 9.2 (39)
Good 75.4 (321)
Very good 8.0 (34)

Note: n—Sample size; %—Percent of participants; M—Mean; SD—Standard deviation; HE—Higher Education;
NCD—non-communicable disease.

A total of 426 patients with at least one non-communicable disease participated in the
study. Among them, 65% were female, while 35% were male. The participants comprised
20% of individuals residing in nursing homes and 80% of community-dwelling adults with
at least one non-communicable disease. The average age of the participants was 56.32 years
(5D =17.57). A substantial portion (42%) were married, and 25% cohabited. More than half
(52%) of the participants had attained at least a secondary level of education, and a similar
proportion (58%) reported having one non-communicable disease (Table 1).

From Table 2 we can see that according to the WHO-QOL-BREF, participants assessed
as the highest physical health (M = 65.31; SD = 14.9; 95%; IC = 63.89-66.74), followed by
the environment (M = 62.99; SD = 15.1; 95%; IC = 61.15-64.41); social relations (M = 59.49;
SD =19.5; 95%; IC = 57.71-61.25) and psychological health (M = 54.37; SD = 10.0; 95%;
IC = 53.45-55.21). The highest value for person-centred care was the person’s beliefs
and values (M = 3.41; SD = 0.93; 95%; IC = 3.32-3.50), followed by the role of working
holistically (M = 3.31; SD = 0.86; 95%; IC = 3.22-3.39), being sympathetically present
(M =3.30; SD = 0.87; 95%; IC = 3.22-3.38), sharing decision-making (M = 3.30; SD = 0.89;
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95%; IC = 3.21-3.39) and engaging authentically (M = 3.29; SD = 0.86; 95%; IC = 3.21-3.37).
The participant’s quality of life score was 3.77 (SD = 0.72; 95%; IC = 3.70-3.85) and general
health was 3.40 (SD = 1.01; 95%; IC = 3.31-3.50). Participants’ life satisfaction averaged
24.23 (SD =5.9; 95%; IC = 23.67-24.80).

Table 2. Descriptive data for general health, quality of life, life satisfaction, managing non-
communicable disease and person-centred care.

Variables M+ SD Min-Max Me £+ IQR
General Health 3.40 £1.01 1-5 40+1.0
Quality of life 3.77 £0.72 1-5 40+10
Life satisfaction 2423 +59 5-35 250+£9.0
Person-centred care 3.32+0.83 1-5 3.18+1.0
Person’s believe and values 3.41+£0.93 1-5 325+1.0
Sharing decision-making 3.30 £ 0.89 1-5 3.0£1.0
Engaging authentically 3.29 £0.86 1-5 3.0+1.0
Being sympathetically present 3.30 £0.87 1-5 33+1.0
Working holistically 3.31 £0.86 1-5 325+1.0
WHOQOL-BREF 60.54 + 14.87 16.25-95.81 59.88 £17.5
Physical health 65.31 + 149 10.75-100 64.5 + 18.0
Psychological health 54.37 £ 10.0 12.5-83.25 54.0 £ 8.0
Social relationships 59.49 £19.5 16.75-100 58.5 £+ 25.0
Environment 62.99 +15.1 25-100 62.5 +19.0
Managing NCD'’s 2.16 = 0.67 1-4 20+0

Note: M—Mean; SD—Standard deviation; Me—Median; IQR—Interquartile range; NCD—non-communicable
disease.

As shown in Table 3, data indicate a significant difference in life satisfaction (H(4) = 26.836;
p <0.001), general health (H(4) = 53.343; p < 0.001), quality of life (H(4) = 38.717; p < 0.001)
and person-centred care (H(4) = 19.330; p < 0.001) according to relationship status. There
is a significant difference in life satisfaction (H(3) = 22.590; p < 0.001), general health
(H(3) = 23.174; p < 0.001) and quality of life (H(3) = 36.689; p < 0.001) according to ed-
ucational level. A significant difference was found in the quality of life according to
the number of non-communicable diseases (H(1) = 10.431; p < 0.001) and frequency of
physical activity (H(4) = 27.186; p < 0.001). Significant differences were found in life satis-
faction (H(3) = 18.128; p < 0.001), general health (H(3) = 45.364; p < 0.001), quality of life
(H(3) = 33.386; p < 0.001) and person-centred care (H(3) = 11.622; p = 0.009) according to the
managing non-communicable disease.

Table 3. Demographic variables and their relationship with life satisfaction, satisfaction with health,
quality of life and person-centred care.

Person-Centred

Total Life Satisfaction General Health Quality of Life Care

Variables (1 = 426) M + SD M + SD M + SD M &+ SD
(Me + IQR) (Me + IQR) (Me + IQR) (Me - 10R)
Gender % (1) B U=188615 U = 19,940.0 U = 19,455.0 U=19,1835

o p=0156 p = 0582 p=0277 p=0.248
24.86 + 549 344+ 097 3.83 + 0.69 3.40 + 0.81
Male 347 (148) (27.0 + 7.0) (4.0 + 1.0) (4.0 + 1.0) (3.35 + 1.0)
23.89 + 6.08 338+ 1.04 374+ 074 329+ 0.83
Female 65.3 (278) (24 + 9.0) (4.0 + 1.0) (4.0 + 1.0) (3.11 + 0.96)
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Table 3. Cont.

Person-Centred

Total Life Satisfaction General Health Quality of Life Care
Variables (1 = 426) M + SD M + SD M + SD M &+ SD
(Me + IQR) (Me + IQR) (Me + IQR) (Me £ IOR)
Age (year) 5634176 re= —0.243% re= —0331* re= —0.350* re=0.199 *
(M + SD) : : p <0.001 p <0.001 p <0.001 p <0.001
. . B H(4) = 26.836 * H(4) = 53.343 * H(4) = 38.717 * H(4) = 19.330 *
Relationship Status % (1) p <0.001 p <0.001 p <0.001 p <0.001
Sinale 14662) 23.53 £ 545 3.69 + 1.06 3.77 + 0.80 3.02 + 0.66
& : (24.0 + 9.0) (4.0 £ 1.0) (4.0 £ 1.0) (3.0 + 0.74)
. 2524 + 554 3.56 + 0.96 383+ 0.71 3.38 + 0.94
Married 418(178) (27.0 + 8.0) (4.0 £1.0) (4.0 £ 1.0) (3.74 £ 1.0)
Divorced 7 30) 23.13 + 438 270 + 1.18 3.80 + 0.41 3.39 + 0.63
voree (23.0 £ 7.5) (3.0 £1.0) (4.0 £ 1.0) (3.26 = 0.94)
N 2479 + 5.74 3.50 + 0.92 3.95 + 0.59 330 +0.73
Cohabitation 246 (105) (27.0 + 9.0) (4.0 + 0.0) (4.0 + 1.0) (3.0 + 0.65)
. 21.04 + 623 273 +0.75 3.20 + 0.80 3.49 + 0.81
Widowed 12 (51) (22.0 + 5.0) (3.0 £1.0) (3.0 £ 1.0) (342 + 1.16)
Education B H(3) = 22.590 * H(G)=23.174 * HQ) = 36.689 * H(@)=3.719*
% (n) p <0.001 p <0.001 p <0.001 p =0293
. 2136 + 7.08 287 +1.22 3.54 +0.97 3.47 4+ 0.74
Elementary education 9.2(39) 1.0 + 11.0) (3.0 + 1.0) (4.0 + 1.0) (3.55 + 1.03)
. 23.68 + 5.79 334+ 097 3.62 + 0.72 3.32 + 0.85
Secondary Education 519 (221) (24.0 + 8.0) (3.0 + 1.0) (4.0 + 1.0) (320 + 1.0)
27.27 £ 556 3.70 + 0.77 404+ 057 3.29 + 0.85
HE (Bachelor) 30(128) (27.0 + 957) (4.0 + 1.0) (4.0 + 0.0) (3.0 + 0.99)
26.80 + 4.63 3.26 + 1.41 4,03 + 0.59 3.30 + 0.66
HE (Master or Doctoral) 8.9(38) (28.0 + 6.0) (4.0 + 1.0) (4.0 + 0.0) (3.16 + 0.65)
. B H(1) = 0.105 H(1) = 0.276 H(1) = 10.431 * H(1) = 0.691
No. of NCD % () p=0745 p = 0.599 p <0.001 p = 0.496
2432 +597 339 + 1.02 3.69 + 0.76 3.35 4+ 0.91
One 57.7 (246) (25.0 + 8.0) (4.0 +£1.0) (4.0 £ 1.0) (3.22 + 1.0)
2426 + 5.44 3.44 + 098 3.92 + 057 331+ 0.67
Two to three 401a71) (25.0 + 9.0) (4.0 + 1.0) (4.0 + 0.0) (3.10 + 0.95)
Four or more 2109 21.11 + 10.83 2.89 + 1.36 344 + 151 3.00 + 0.85
: (25 + 20) 2.0 +2.0) (3.0 + 3.0) (3.0 + 0.98)
. . HQE) = 18.125 * H(3) = 45.364 * HQ) = 33.386 * HE)=11.622 *
Managing NCD % (1) - p <0.001 p <0.001 p <0.001 p=0.009
Very soor 752) 25.94 + 4.22 2.81 + 1.26 3.88 + 0.55 349 +0.72
ery poo . (7.0 + 6.5) (3.0 +1.0) (4.0 £ 2.0) (3.42 + 0.74)
Poor 52 (39) 20.56 + 5.62 2.64 + 0.71 315+ 0.75 321 + 091
: (22.0 + 8.0) 3.0+ 1.0) (3.0 + 1.0) 3.0+ 1.0)
2439 £ 6.01 3.52 + 0.96 3.84 + 0.69 3.28 + 0.82
Good 754 (321) 26.0 + 9.0) (4.0 + 1.0) (4.0 + 0.0) (3.16 + 0.96)
25.35 + 5.01 3.68 + 1.01 3.74 + 0.83 3.70 + 0.79
Very good 8.0(4) (260 + 7.5) (4.0 + 1.0) (4.0 + 1.0) (3.69 + 1.30)
Contacts with loved B HQE) = 4.779 H(3) =9.300 * HQ) = 5.846 HQ) = 3.455
ones % (1) p=0.189 p =0.026 p=0.119 p=0.327
2533 +3.75 2.88 + 0.99 3.83 + 0.70 3.56 + 0.83
Less than once/month 56(24) 240 + 5.75) (3.0 + 2.0) (4.0 + 0.0) (3.73 + 1.03)
2325+ 5.74 3.43 + 0.94 3.62+0.78 327 +0.71
Once/week to once/month 23.2(%9) (23.0 + 9.0) (3.0 +1.0) (4.0 +1.0) (3.11 + 0.96)
. 24.04 £ 691 3.50 + 1.01 3.83 + 0.69 3.29 + 0.99
Few timed/week 31.9 (136) (26.0 + 9.0) (4.0 £ 1.0) (4.0 + 0.0) (3.05 + 1.01)
. 24.81 + 527 3.81 4+ 0.71 3.81 +0.71 3.35 + 0.74
Daily 392 (167) (25.0 + 8.0) (4.0 £ 1.0) (4.0 £ 1.0) (3.20 + 0.85)
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Table 3. Cont.

Person-Centred

Total Life Satisfaction General Health Quality of Life Care
Variables (1 = 426) M + SD M +£SD M+ SD M &+ SD
(Me + IQR) (Me + IQR) (Me + IQR) (Me + TOR)
Livine environment . U =10,202.5* U = 9566.0 * U =10,493.0* U=13612.0*
Ving environme p <0.001 p <0.001 p <0.001 p <0.001
Home o 3.86 & 0.67 3.51 4 0.98 24.66 + 6.05 3.33 4 0.84
environment “4+£1 “4+1 (26 £+ 8.25) (3.14£1)
Nursing h - 3.43 +0.81 2.94 +1.03 22.46 + 4.88 3.29 4+ 0.76
ursing ome 4+1) B+2) (23 + 6.75) (3.18 + 0.95)
Physical B H(4) = 6.827 H(4) = 23.667 * H(4) =27.186 * H(4) =8.153*
activity % (1) p =0.078 p <0.001 p <0.001 p =0.043
Rarel 5.9 (25) 21.88 + 9.03 312+ 133 3.56 + 0.92 2.76 + 0.97
y : (24.0 + 15.5) (3.0 £2.0) (4.0 + 1.0) (3.0 + 0.75)
Very rare 12 51) 22.75 + 5.09 3.18 + 0.84 353 + 0.67 3.17 +0.88
(1-4/month) (23.0 + 7.0) (3.0 £ 1.0) (4.0 + 1.0) (3.18 + 1.13)
Rare 413 (176) 24.24 + 6.50 3.00 + 1.10 3.59 =+ 0.68 3.36 + 0.67
(5-10/month) : (24.5 + 8.0) (3.0 £2.0) (4.0 + 1.0) (3.11 + 0.88)
. 2444 + 6.50 3.60 + 0.95 392 +0.76 3.36 + 0.87
Quite often (2.4/week) 24.4(104) (26.0 + 8.75) (4.0 + 1.0) (4.0 + 0.0) (3.18 + 1.0)
Very often 164 (70) 25.60 & 6.99 377+ 075 3.94 4 0.51 349 £0.71
(5 or more/week) : (27.0 + 8.25) (4.0 +1.0) (4.0 +0.0) (3.50 = 1.02)

Note: n—Sample size; %—Percent of participants; *—Statistical significance (p < 0.05); SD—Standard deviation;
M—Mean; Me—Median; IQR—Interquartile range; HE—Higher Education; NCD—non-communicable disease;
U—Mann-Whitney U test; H—Kruskal-Wallis test.

We also checked if any differences exist in the four domains of quality-of-life assess-
ment. There were no differences according to gender, but there were significant differences
in physical health (H(4) = 15.909; p < 0.001), psychological health (H(4) = 23.420; p < 0.001),
social relations (H(4) = 34.858; p < 0.001) and environment (H(4) = 25.124; p < 0.001) accord-
ing to relationship status. According to the number of non-communicable diseases, there
were differences only in physical health (H(1) = 7.410; p = 0.006). The differences in physical
health (H(3) = 12.558, p = 0.006), social relations (H(3) = 16.317, p < 0.001) and environment
(H(3) = 13.439, p = 0.004) were found according to the managing non-communicable disease.
Differences were found also in physical health (H(4) = 47.395, p < 0.001), psychological
health (H(4) = 17.451, p = 0.002), social relations (H(4) = 20.023, p < 0.001), and environment
(H(4) = 36.920, p < 0.001) according to the frequency of physical activity.

With Spearman correlation analysis it was found that the better management of
non-communicable diseases is associated with physical health (r; = 0.118; p = 0.015),
psychological health (rs = 0.257; p < 0.001), social relations (s = 0.302, p < 0.001), environment
(rs = 0.292; p < 0.001), contacts with loved ones (r; = 0.512; p < 0.001), physical activity
(rs = 0.267; p < 0.001), economic status (s = 0.133; p = 0.005), and person-centred care
(rs = 0.129; p = 0.009). From the data, we also found that the level of managing non-
communicable chronic disease is positively associated with quality of life (r; = 0.309;
p < 0.001) and general health (s = 0.288; p < 0.001). At the same time, quality of life
(rs = 0.589; p < 0.001) and general health (r; = 0.423; p < 0.001) are positively associated with
life satisfaction.

4. Discussion

Our study aimed to evaluate the management of non-communicable diseases, person-
centred care, and their association with the quality of life and life satisfaction among adults
afflicted with at least one non-communicable disease in Slovenia. The findings underscore
the significance of person-centred care as an important variable in effectively managing
non-communicable diseases and its influence on life satisfaction and overall quality of life.
The data revealed significant differences across various domains, including life satisfaction,
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general health, quality of life, and person-centred care based on participants’ relationship
status. These findings suggest that individuals’ relationship status is pivotal in determining
their overall well-being and perception of care. Specifically, those in different relationship
statuses may experience varying levels of satisfaction and health outcomes, highlight-
ing the importance of considering relationship dynamics in healthcare interventions to
enhance well-being.

Similarly, significant differences in life satisfaction, general health, and quality of life
were observed based on participants” educational levels. This underscores the influence
of educational attainment on individuals’ perceptions of health and overall quality of life.
Higher levels of education may be associated with better health outcomes and greater life
satisfaction, possibly due to increased access to resources, knowledge, and opportunities
for self-improvement. The study found significant differences in quality of life based on
the number of non-communicable diseases and frequency of physical activity. This high-
lights the importance of disease management and regular physical activity in enhancing
individuals’ quality of life.

Moreover, it suggests that interventions targeting disease prevention and promoting
physical activity could improve overall well-being among individuals. Significant differ-
ences were observed in various domains, including life satisfaction, general health, quality
of life and person-centred care, based on how participants managed non-communicable
diseases. This emphasises the need for personalised care approaches tailored to individ-
uals’ disease management strategies, as different approaches may impact their overall
well-being and satisfaction with care differently. Examining the quality-of-life domains
revealed further insights. While no differences were found according to gender, significant
differences were observed in physical health, psychological health, social relations, and en-
vironment based on relationship status, number of non-communicable diseases, managing
non-communicable diseases, and frequency of physical activity. These findings underscore
the multidimensional nature of quality of life and highlight the importance of considering
various factors when assessing individuals” well-being. Moreover, a weak, but consis-
tent, magnitude-positive correlation was observed between enhanced non-communicable
disease management and elevated quality of life, general health, life satisfaction, and
favourable assessments in physical health, psychological health, social relations, environ-
ment, and person-centred care domains. These findings collectively contribute to a more
comprehensive understanding of the intricate interplay between disease management,
person-centred care, and individuals’ health contending with non-communicable disease
in the Slovenian context.

Most studies about person-centred care now focus on hospitalised patients [19,20,39]
and older adults in long-term settings [21-23,40]. Our research included individuals with
at least one non-communicable disease, regardless of the living environment, and we found
that physical health, psychological health, social relationships, environment, contact with
loved ones, and physical activities were positively associated with individuals” manage-
ment of non-communicable disease. There were no significant differences in dimensions of
person-centred care, not even in total, between participants according to the living envi-
ronment, which is encouraging. Those living in the home environment and those living
in nursing homes receive the same quality of person-centred care during the treatment of
non-communicable diseases.

In the research, participants assessed their physical health as the highest of the four
domains when they self-assessed their quality of life, followed by environment, social rela-
tions, and psychological health. In the psychological health domain, they barely achieved
half the total value (M = 54.4; SD = 10.0). Compared with the research [41], which included
27 disease groups or health conditions and healthy people from 38 UK sites, they found
that the environment was the highest assessed domain, followed by social relations and
physical and psychological health. In that research, psychological health was assessed with
a higher value (M = 62.6; SD = 18) than in our research. As in our study, Tseng et al. [41]
also discovered a positive correlation between self-care and implementing person-centred
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care regarding psychological health. This suggests that introducing person-centred care
models to encourage self-care empowerment achieves its goals. Tseng et al. [41] also high-
lighted that research has shown a direct link between general and self-rated health at the
individual level.

Individuals already suffering from non-communicable diseases need to comprehend
their identity, which enhances their understanding of how their lifestyle impacts their
health, quality of life, and life satisfaction. Overall results for quality of life (M = 3.77;
SD = 0.7), general health (M = 3.40; SD = 1.0), and life satisfaction (M = 24.23; SD = 5.9)
were good. We found that 52% were very satisfied with their health, and 74% assessed
their quality of life as good or very good. Our results are better compared to the results of
Skevington et al. [42], who found that the quality of life and general health of participants
in the UK was good and that 47% of the participants reported their quality of life as good
and 37% were satisfied with their health.

Our research found that person-centred care is positively associated with the better
management of non-communicable diseases and that managing non-communicable dis-
eases is positively related to quality of life, general health, and life satisfaction. Other
studies [19-23] showing that person-centred care is an effective therapeutic intervention
for different patient outcomes support our results. In their rapid literature review, Cano
et al. [22] discovered that implementing person-centred care models to foster self-care
empowerment in long-term care resulted in multidimensional health-related outcomes
with individual, institutional and societal implications.

The domains of person-centred care [43] typically first emerge in midlife; these ele-
ments are specifically for older adults with chronic conditions or functional impairments
and support our results for adults with non-communicable diseases. According to our
results, we should not overlook that it is next to person-centred care, and we have to point
out the importance of the environment, social relations, and contacts with loved ones for
the better management of non-communicable diseases and consequently better quality of
life. We know that non-communicable disease necessitates extended supervision, moni-
toring, or care. To effectively address non-communicable diseases, healthcare employees
must consider the individual’s personal, family, social, political, cultural, and spiritual
circumstances. Kogan et al. [43] noted that person-centred care is gaining prominence in
all facets of healthcare, particularly in long-term residential care. This is especially true in
light of the cultural evolution in caregiving for individuals with significant cognitive and
other impairments, which includes various healthcare settings, long-term care, and social
and community-based services for older adults.

Several limitations in this study warrant attention. Firstly, the study employed a cross-
sectional design, which precludes the ability to draw causal conclusions. There is a scarcity
of published studies comparing person-centred care and quality of life, mostly focusing
on hospitalised patients and older adults in long-term settings. Secondly, a cross-sectional
study can be subject to recall bias. Another potential limitation could be the sampling
method used and its impact on the results. Given the predominance of one gender and
location in the sample, the results cannot be generalised to the entire population.

Furthermore, the study relied on self-reported data, which could lead to social desir-
ability bias, where respondents might overstate or understate their responses based on
societal norms. No significant system failures were identified. The voluntary nature of
participation in the study raises questions about whether the sample accurately represents
the key characteristics of the population. Lastly, we could not account for all potential
confounding factors that could influence the management of non-communicable disease
and quality of life.

Despite the limitations, this study represents the initial strategies of healthcare for
the improvement of management of non-communicable diseases, which consequently
contribute to better quality of life and life satisfaction. This is particularly crucial because
the number of older adults and the proportion of individuals with non-communicable
diseases is rising. This presents a vital concern that, if not adequately assessed and managed

10



Healthcare 2024, 12, 526

References

by the healthcare system, it could adversely impact an individual’s ability to fulfil their
needs due to a decline in quality of life and life satisfaction. The primary objective of
public health is to enhance quality of life, not just to promote independence in daily
life. The help of community nurses largely addresses this goal. The necessity for person-
centred strategies is evident in the traits of complex adaptive systems, which possess
unique properties commonly found in numerous medical conditions. Within these complex
adaptive systems, individuals with identical clinical characteristics can experience vastly
different results, and conversely, those with varying clinical features may end up with the
same outcome.

5. Conclusions

The growing trend of the life expectancy of the population, coupled with the preva-
lence of multiple non-communicable diseases and the heightened susceptibility of older
adults, undeniably necessitates person-centred care as an essential strategy. This strategy
emphasises the individual’s active involvement in their healthcare treatment, encourages
collaborative decision-making and mutual comprehension, and respects their values, prefer-
ences, and beliefs. Person-centred care diverts attention from the conventional biomedical
approach, instead promoting the personal choice and independence of those who use
health services. This strategy has proven to be an essential avenue for improving primary
care, with older adults being key focuses of person-centred practice because they are more
likely to have their care needs met compared to younger individuals.
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Abstract: Living alone, particularly for individuals with poor physical health, can increase the
likelihood of mortality. This study aimed to explore the individual and joint associations of living
alone and physical health with overall mortality among breast cancer survivors in the Women'’s
Healthy Eating and Living (WHEL). We collected baseline, 12-month and 48-month data among
2869 women enrolled in the WHEL cohort. Living alone was assessed as a binary variable (Yes,
No), while scores of physical health were measured using the RAND Short Form-36 survey (SF-36),
which include four domains (physical function, role limitation, bodily pain, and general health
perceptions) and an overall summary score of physical health. Cox proportional hazard models
were used to evaluate associations. No significant association between living alone and mortality
was observed. However, several physical health measures showed significant associations with
mortality (p-values < 0.05). For physical function, the multivariable model showed a hazard ratio
(HR) of 2.1 (95% CI = 1.02—4.23). Furthermore, the study examined the joint impact of living alone
and physical health measures on overall mortality. Among women with better physical function,
those living alone had a 3.6-fold higher risk of death (95% CI = 1.01-12.89) compared to those not
living alone. Similar trends were observed for pain. However, regarding role limitation, the pattern
differed. Breast cancer survivors living alone with worse role limitations had the highest mortality
compared to those not living alone but with better role limitations (HR = 2.6, 95% CI = 1.11-5.95).
Similar trends were observed for general health perceptions. Our findings highlight that living alone
amplifies the risk of mortality among breast cancer survivors within specific health groups.

Keywords: living alone; physical health; mortality; breast cancer survivor; social isolation

1. Introduction

Breast cancer ranks as the second leading cause of cancer-related mortality among
women in the United States [1]. Recent data from January 2022 indicates a population of
over 3.8 million female breast cancer survivors in the country [2]. The American Cancer
Society defines a breast cancer survivor as any individual who has ever received a cancer
diagnosis, irrespective of their current stage of treatment [1].

Survivors of breast cancer have reported a range of physical health challenges during
and after their treatment, including fatigue, pain, sleep disturbances, and gastrointestinal
issues such as constipation [3]. In addition to these physical ailments, survivors also
encounter emotional, psychological, and social concerns. These encompass apprehension
regarding cancer metastasis or recurrence, feelings of depression, body image disturbances,
changes in interpersonal relationships, and financial burdens [3]. These stressors can
adversely impact the well-being and survival of women following a breast cancer diagnosis.
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In a comprehensive advisory spanning 85 pages, Surgeon General Vivek Murthy,
MD, MBA, released a declaration in May 2023, recognizing loneliness and isolation as
significant public health epidemics within the United States [4]. Extensive research has
consistently demonstrated a link between social isolation and unfavorable health behaviors,
including suboptimal dietary choices, smoking, and physical inactivity [5-7]. Furthermore,
individuals who experience loneliness and social isolation often face heightened challenges
in coping with stress, trauma, adversity, anxiety, and depression [4]. Consequently, breast
cancer survivors who also face social isolation are at an increased risk of diminished
long-term survival [8,9].

Living alone can contribute to social isolation, as individuals who live by themselves
may have limited opportunities for social interaction and companionship. In early 2021,
an estimated 37 million adults in the United States aged 18 and older, comprising approxi-
mately 15% of the population, were residing alone [10]. These rates of solitary living have
been consistently rising and are expected to continue on an upward trajectory [6,10]. While
previous studies have investigated social isolation in the context of marital status, social
interactions, church group involvement, and community organization membership, less is
known specifically about the implications of living alone as an isolated measure among
breast cancer survivors [9,11]. However, the existing research on the association between
living alone and mortality among various cancer populations has produced limited and
mixed findings [6,12-14].

Although prior investigations have established a relationship between physical health
outcomes and mortality risk in cancer patients [15], no study, to our knowledge, has specifi-
cally examined the joint impacts of living alone and physical health on mortality among
female breast cancer survivors. This research gap is noteworthy because the influence of
living alone on mortality may be contingent upon other factors, such as an individual’s
physical health status.

Therefore, the objective of this study is to assess both the independent and combined
associations of living alone and physical health with all-cause mortality among female
breast cancer survivors in the United States. We will utilize longitudinal data from the
Women’s Healthy Eating and Living (WHEL) study to investigate this relationship.

2. Materials and Methods
2.1. Study Design and Population

This study utilizes data from a pre-existing prospective cohort derived from the WHEL
study, which enrolled a total of 3088 female breast cancer survivors between 1995 and 2000,
with an average follow-up period of 7.3 years [16]. The WHEL study was a randomized
clinical trial supported by the National Institutes of Health (NIH), conducted at seven
sites across California, Arizona, Texas, and Oregon [16]). Its primary objective was to
investigate the potential benefits of intensive dietary intervention, emphasizing a rich intake
of vegetables, fruit, and fiber while minimizing fat consumption, on reducing the incidence
of subsequent breast cancer events and premature mortality in women with early-stage
invasive breast cancer [16]. Participant recruitment for the study involved a multi-faceted
approach, incorporating tumor registries, collaboration with community oncologists, and
community outreach initiatives [16]. Detailed information regarding the inclusion and
exclusion criteria can be found in the original publication of the WHEL study [16]. In
summary, eligible participants were breast cancer survivors aged 18 to 70, with stage I
(=1 cm), 11, or IIIA breast cancer diagnosed within the previous four years, not currently
scheduled for or undergoing chemotherapy, able to provide dietary data through 24-h food
recalls, and exhibiting no evidence of recurrent disease, cancer recurrence, or new breast
cancer [16]. Exclusion criteria encompassed pregnancy, the presence of life-threatening
diseases or medical conditions, and the diagnosis of comorbidities requiring specific dietary
regimens or contraindicating a high-fiber diet due to medication use [16]. Additionally,
our study employed supplementary exclusion criteria targeting individuals with missing
baseline data on living alone status and physical functioning scores, resulting in a final
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cohort comprising 2869 women. The data analysis was performed as an observational
study rather than a clinical trial, given that the risk factors under examination in this cohort
were not the original randomized interventions.

2.2. Assessment of Living Alone Status and Physical Health

Living alone status was evaluated as a dichotomous variable, categorizing participants
as either living alone or not living alone at three time points: baseline, year 1, and year 4.

Physical health was assessed through the Medical Outcomes Study (MOS) 36-Item
Short Form Health Survey (SF-36), a validated instrument developed by RAND in 1992,
which specifically measures various aspects of physical health [17]. The SF-36 encompasses
four physical health scales, namely physical functioning, role limitations due to physical
health problems, bodily pain, and general health perceptions [17]. These scales have been
rigorously validated and demonstrate a high level of reliability, with Cronbach’s alpha
coefficients ranging from 0.78 to 0.93 [17,18].

The physical functioning scale consists of ten items that assess an individual’s ability
to engage in moderate and vigorous physical activities, including tasks such as walking,
climbing, bending, and lifting [17]. Role limitations due to physical health are evaluated
through four items that examine the extent to which individuals experience limitations in
work or other regular activities, such as difficulties in completing tasks or the need for fre-
quent rest [17]. The bodily pain scale comprises two items that measure the degree to which
pain interferes with daily activities, encompassing work and household tasks [17]. General
health perceptions involve five items that inquire about individuals’ overall assessment of
their current health status [17].

Detailed scoring instructions for each scale can be accessed on RAND’s website [19].
Each subscale of physical health is scored on a range from 0 to 100, with higher scores
indicating better health. To determine the overall physical health score, the mean of the
four physical health subscales was calculated [20].

2.3. Assessment of Study Outcome

The primary outcome of this investigation is total mortality. By the conclusion of
the study in June 2006, the vital status of 95% of participants in the intervention group
and 96% of those in the comparison group was established [21]. Participants who were
lost to follow-up were considered censored at the date of their last contact. To determine
mortality information, a confirmation interview was conducted with participants, and the
medical records and/or death certificates were reviewed independently by two oncologists.
Additionally, a search was performed on the National Death Index [16]. The Social Security
Death Index (updated until 2009).

Survival analysis was performed by calculating the time from study entry to the
occurrence of death. For participants without an event, the follow-up time was censored
either at the time of the last documented contact with the study staff or at the completion
of the study in June 2006 [16].

2.4. Assessments of Covariates

At baseline, standardized questionnaires were employed to gather information on
participants” demographic, behavioral, and lifestyle characteristics. These characteristics,
along with self-reported health status, encompassing comorbid conditions (e.g., cardio-
vascular conditions, digestive conditions, arthritis, osteoporosis) and medications such
as blood sugar, cardiovascular, and gastrointestinal medications, were documented [16].
Relevant variables pertaining to the patient’s medical records were also extracted, including
their initial cancer diagnosis and treatment details [16]. Variables concerning cancer status
and treatment encompassed hormone receptor status and the utilization of radiation or
chemotherapy [16].

To evaluate physical activity levels, an adapted and validated Personal Habits Ques-
tionnaire from the Women’s Health Initiative was employed [22]. Physical activity was
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quantified using metabolic equivalent tasks (METs), as employed in prior studies [23].
Additionally, social support was evaluated utilizing the 9-item MOS social support scale,
which exhibited good internal consistency with a Cronbach’s alpha of 0.75 [17].

2.5. Statistical Analyses

All data analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC, USA).
To assess the differences in baseline characteristics, we employed the x? test for categorical
variables and f-test and analysis of variance (ANOVA) for normally distributed continuous
variables for both (a) living alone status, physical function score, role limitation score, pain
score, general health score, and overall physical health score and (b) mortality status.

Living alone status was treated as a binary variable (Yes, No), while the physical function
summary score (<Median, >Median) and all other physical health scores (<Median, >Median)
were categorized into two groups for ease of interpretation. Repeated measures of living alone
status and physical health scores at years 0, 1, and 4 were analyzed as time-varying covariates.

Cox proportional hazard models were utilized to examine the independent and joint
associations of living alone and each subscale of physical health with all-cause mortality.
Hazard ratios (HRs) and their corresponding 95% confidence intervals (Cls) were used to
estimate these associations. We examined the joint associations by creating joint variables of
living alone with each subscale of physical health. Each joint variable consisted of 4 groups
of living arrangements and each individual physical health subscale. We first divided
each physical health subscale into two categories using the median score as a cut-point.
Then, we created the 4 joint groups to represent the interaction of physical function and
living arrangements. The four groups include Physical function score > median com-
bined with not living alone, physical function score > median combined with living alone,
physical function score < median combined with not living alone, and physical function
score < median combined with living alone. Analogous procedures were employed to
generate all remaining joint variables. We included relevant covariates in our models.

Adjustments were made for the following covariates based on a priori assumptions:
age at diagnosis (years), cancer stage (I, II, IIIA), chemotherapy (Yes, No), radiotherapy
(Yes, No), hormone status (ER+/PR+, Other), ethnicity (White, Non-white), social support
summary score (242, 42-67, 67-89, 89-100), body mass index (BMI) in kg/ m? (Under-
weight, Healthy weight, Overweight, Obese), alcohol consumption in g (0, <0.14, 0.14-5.95,
5.95-16.17, >16.17), physical activity in METs/week (<225, 225-675, 675-1350, and >1350),
smoking status (Never smoker, Past smoker with less than 15 pack years, Past smoker
with 15 or more pack years, Current smoker), menopausal status (Premenopausal, Post-
menopausal, Perimenopausal), and medical conditions requiring medications (None, 1,
2, 3 or more). Time-varying covariates included the social support summary score, BMI,
alcohol intake, physical activity, and smoking status. Baseline data were used for the other
covariates. As the main study was a randomized trial, we included group assignment
(Intervention, Comparison) in the model to account for the possibility of intervention effects
on other variables. The proportional hazards assumption was assessed and met for all Cox
proportional hazard regression models.

3. Results
3.1. Baseline Characteristics

Table 1 presents the baseline characteristics of the 2869 women included in the study.
Most participants were White (85.6%), with a mean age of 50.8 years at the time of diagnosis.
A large proportion of these women did not live alone (83.8%) and were postmenopausal
(79.7%). Approximately 56.3% of the participants had physical function scores equal to
or lower than the median score of 90. Furthermore, a considerable number of women
underwent chemotherapy (69.7%), and radiotherapy (61.4%), and 58.2% had no medi-
cal conditions requiring medications. Among the participants, 62.0% were classified as
ER+/PR+, and 54.1% were never smokers. Nearly half of the participants had a healthy
weight (42.1%), and approximately 31.4% reported no alcohol intake.
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Table 1. Baseline characteristics of the WHEL study participants (1 = 2869).

Overall Mortality Status p-Value
No (n = 2581) Yes (n = 288)
Live alone 0.016
No 2404 (83.8) 2177 (84.4) 227 (78.8)
Yes 465 (16.2) 404 (15.7) 61 (21.2)
Physical function score 0.0002
<90 1615 (56.3) 1423 (55.1) 192 (66.7)
>90 1254 (43.7) 1158 (44.8) 96 (33.3)
Role limitation score <0.0001
<100 1317 (45.9) 1150 (44.6) 167 (58.0)
>100 1550 (54.0) 1429 (55.4) 121 (42.0)
Pain score
<87.5 1433 (50.0) 1270 (49.2) 163 (56.6) 0.0027
>87.5 1435 (50.0) 1310 (50.8) 125 (43.4)
General health score 0.0025
<75 1322 (46.1) 1165 (45.1) 157 (54.5)
>75 1547 (53.9) 1416 (54.9) 131 (45.5)
Overall physical health score 0.034
<43.125 2090 (72.9) 1865 (72.3) 225 (78.1)
>43.125 779 (27.2) 716 (27.7) 63 (21.9)
Age at diagnosis (years) 50.8 + 8.8 50.8 + 8.7 51.4 +10.1 0.24
Randomization group 0.78
Intervention 1427 (49.7) 1286 (49.8) 141 (49.0)
Comparison 1442 (50.3) 1295 (50.2) 147 (51.0)
Cancer Stage <0.0001
I 1107 (38.6) 1054 (40.8) 53 (18.4)
II 1618 (56.4) 1422 (55.1) 196 (68.1)
IIA 144 (5.0) 105 (4.1) 39 (13.5)
Chemotherapy 0.0016
Yes 1997 (69.7) 1773 (68.8) 224 (77.8)
No 870 (30.4) 806 (31.3) 64 (22.2)
Radiation therapy 0.89
Yes 1760 (61.4) 1582 (61.34) 178 (61.8)
No 1105 (38.6) 995 (38.6) 110 (38.2)
Hormone status <0.0001
ER+/PR+ 1778 (62.0) 1631 (63.2) 147 (51.0)
Other 1091 (38.0) 950 (36.8) 141 (49.0)
Ethnicity 0.18
White 2457 (85.6) 2218 (85.9) 239 (83.0)
Non-white 412 (14.4) 363 (14.1) 49 (17.0)
Social support summary score 0.50
(quartile) ’
2-42 142 (5.0) 122 (4.7) 20 (6.9)
42-67 522 (18.2) 475 (18.4) 47 (16.3)
67-89 1126 (39.3) 1015 (39.3) 111 (38.5)
89-100 1078 (37.6) 968 (37.5) 110 (38.2)
BMI (kg/m?) 0.0063
Underweight (0-18.5) 28 (1.0) 23 (0.9) 5(1.7)
Healthy weight (18.5-25) 1209 (42.1) 1108 (42.9) 101 (35.1)
Overweight (25-30) 885 (30.9) 799 (31.0) 86 (29.9)
Obese (>30) 747 (26.0) 651 (25.2) 96 (33.3)
Alcohol consumption (g) 0.13
0 902 (31.4) 799 (31.0) 103 (35.8)
<0.14 492 (17.2) 434 (16.8) 58 (20.1)
0.14-5.95 709 (24.7) 646 (25.0) 63 (21.9)
5.95-16.17 448 (15.6) 410 (15.9) 38 (13.2)
>16.17 318 (11.1) 292 (11.3) 26 (9.0)
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Table 1. Cont.

Overall Mortality Status p-Value

No (n = 2581) Yes (n = 288)

Physical activity (METs/week) 0.0072
<225 805 (28.1) 713 (27.6) 92 (31.9)
225-675 710 (24.8) 625 (24.2) 85 (29.5)
675-1350 715 (24.9) 648 (25.1) 67 (23.3)
>1350 639 (22.3) 595 (23.1) 44 (15.3)
Smoking status <0.0001
Never smoker 1553 (54.1) 1409 (54.6) 144 (50.0)
Past smoker with less than
15 pack years 750 (26.1) 692 (26.8) 58 (20.1)
Past smoker with 15 or more 421 (147) 357 (13.8) 64 (22.2)
pack years
Current smoker 126 (4.4) 110 (4.3) 16 (5.6)

Menopausal status 0.049
Premenopausal 313 (10.9) 271 (10.5) 42 (14.6)
Postmenopausal 2283 (79.7) 2057 (79.8) 226 (78.5)
Perimenopausal 269 (9.4) 249 (9.7) 20 (6.9)

Tumor Size (centimeters) <0.0001
<2 1667 (58.3) 1563 (60.8) 104 (36.1)
>2 1194 (41.7) 1010 (39.3) 184 (63.9)
Medm;.ﬂ condl.tlon.s that 0.036
require medications
None 1670 (58.2) 1507 (58.4) 163 (56.6)
1 691 (24.1) 615 (23.8) 76 (26.4)
2 349 (12.2) 324 (12.6) 25 (8.7)
3 or more 159 (5.5) 135 (5.2) 24 (8.3)

Categorical variables are presented as N, % (column %). Continuous variables are presented as mean + SD.
Abbreviations: ER = estrogen receptor; PR = progesterone receptor; BMI = body mass index; METs = metabolic
equivalents. Bolded p-Values indicate statistical significance using a significance level (c) of 0.05.

Throughout the follow-up period, a total of 288 deaths occurred. Comparing women
who experienced all-cause mortality to those without any deaths, we observed higher
rates of living alone (21.2%), physical functioning scores below the median (66.7%), obesity
based on BMI (33.3%), a history of smoking with 15 or more pack years (22.2%), and
a higher likelihood of belonging to the lower two groups of physical activity, reporting less
than 675 METs of physical activity per week (61.4%). The p-values for these comparisons
were <0.05.

3.2. Baseline Characteristics Stratified by Physical Function Score and Living Arrangement

Table 2 presents the unadjusted bivariate associations between baseline characteris-
tics and physical function scores, as well as living alone status. In comparison to women
with better physical health based on their function scores, women with poorer health
were more likely to be older, overweight, or obese, have lower social support scores
(falling into the two lowest categories), report lower levels of physical activity (falling
into the two lowest categories), and have one, two, or three or more medical conditions
requiring medications. As indicated in Table 2, women who lived alone, in contrast to
those who did not, were more likely to be older and have lower social support scores
(falling into the three lowest categories). Additionally, women who lived alone were less
likely to have never smoked and to have undergone chemotherapy. The p-values for
these comparisons were <0.05.
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Table 2. Bivariate associations of baseline characteristics with physical function scores and living
arrangements among breast cancer survivors (1 = 2869).

Physical Function Score Live Alone
>90 <90 p-Value No Yes p-Value
Age at diagnosis (years) 49.2 + 8.8 52.1 +£8.7 <0.0001 50.3 £+ 8.8 53.7 £87 <0.0001
Randomization group 0.96 0.46
Intervention 623 (49.7) 804 (49.8) 1203 (50.0) 224 (48.2)
Comparison 631 (50.3) 811 (50.2) 1201 (50.0) 241 (51.8)
Cancer Stage 0.081 0.95
I 492 (39.2) 615 (38.1) 927 (38.6) 180 (38.7)
I 712 (56.8) 906 (56.1) 1355 (56.4) 263 (56.6)
IIIA 50 (4.0) 94 (5.8) 122 (5.1) 22 (4.7)
Chemotherapy 0.48 <0.0001
Yes 882 (70.3) 1115 (69.1) 1718 (71.5) 279 (60.0)
No 372 (29.7) 498 (30.9) 684 (28.5) 186 (40.0)
Radiation therapy 0.85 0.60
Yes 771 (61.6) 989 (61.3) 1480 (61.6) 280 (60.3)
No 480 (38.4) 625 (38.7) 921 (38.4) 184 (39.7)
Hormone status 0.49 0.77
ER+/PR+ 786 (62.7) 992 (61.4) 1487 (61.9) 291 (62.6)
Other 468 (37.3) 623 (38.6) 917 (38.1) 174 (37.4)
Social support summary score (Quartile) <0.0001 <0.0001
2-42 37 (2.9) 105 (6.5) 86 (3.6) 56 (12.0)
42-67 179 (14.2) 350 (21.5) 380 (15.7) 149 (32.0)
67-89 498 (39.5) 635 (39.0) 949 (39.2) 184 (39.5)
89-100 547 (43.4) 537 (33.0) 1007 (41.6) 77 (16.5)
BMI (kg/m?) <0.0001 0.046
Underweight (0-18.5) 14 (1.1) 14 (0.9) 19 (0.8) 9(1.9)
Healthy weight (18.5-25) 695 (55.1) 514 (31.6) 1000 (41.3) 209 (44.9)
Overweight (25-30) 378 (30.0) 507 (31.1) 754 (31.1) 131 (28.1)
Obese (>30) 167 (13.2) 580 (35.6) 631 (26.0) 116 (24.9)
Alcohol consumption (g) <0.0001 0.18
0 354 (28.1) 548 (33.7) 746 (30.8) 156 (33.5)
<0.14 183 (14.5) 329 (20.2) 432 (17.8) 80 (17.2)
0.14-5.95 308 (24.4) 401 (24.6) 612 (25.3) 97 (20.8)
5.95-16.17 236 (18.7) 212 (13.0) 376 (15.5) 72 (15.5)
>16.17 180 (14.3) 138 (8.5) 257 (10.6) 61 (13.1)
Physical activity (METs/week) <0.0001 0.21
0-225 215(17.1) 590 (36.2) 690 (28.5) 115 (24.7)
225-675 286 (22.7) 424 (26.0) 587 (24.2) 123 (26.4)
675-1350 349 (27.7) 366 (22.5) 589 (24.3) 126 (27.0)
>1350 404 (32.0) 235 (14.4) 538 (22.2) 101 (21.7)
Smoking status 0.15 <0.0001
Never smoker 693 (55.0) 860 (52.8) 1355 (55.9) 198 (42.5)
Past smoker with less than 15 pack years 338 (26.8) 412 (25.3) 618 (25.5) 132 (28.3)
Past smoker with 15 or more pack years 162 (12.9) 259 (15.9) 320 (13.2) 101 (21.7)
Current smoker 54 (4.3) 72 (4.4) 95 (3.9) 31(6.7)

Menopausal status <0.0001 <0.0001
Premenopausal 191 (15.3) 122 (7.6) 288 (12.0) 25 (5.4)
Postmenopausal 951 (76.0) 1332 (82.6) 1884 (78.4) 399 (86.2)

Medical conditions that require medications <0.0001 0.15
None 875 (69.8) 795 (49.2) 1421 (59.1) 249 (53.6)
1 267 (21.3) 424 (26.3) 569 (23.7) 122 (26.2)
2 91 (7.3) 258 (16.0) 283 (11.8) 66 (14.2)
3 or more 21(1.7) 138 (8.5) 131 (5.5) 28 (6.0)

Categorical variables are presented as N, % (column %). Continuous variables are presented as mean + SD.
Abbreviations: ER = estrogen receptor; PR = progesterone receptor; BMI = body mass index; METs = metabolic
equivalents. Bolded p-Values indicate significance using a statistical significance level (c) of 0.05.
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3.3. Independent Associations of Living Alone, Physical Function, and Other Physical Health
Scores with Mortality

The associations of living alone, physical function, role limitation, pain, general health,
and overall physical health with all-cause mortality are presented in Table 3. Age-adjusted
and multivariable-adjusted analyses were conducted to assess these associations.

Table 3. Independent associations of living alone and each physical health measure with total mortality.

Age-Adjusted HR Multivariable-Adjusted

Category (95% CI) HR (95% CI)

Living alone No Ref Ref
Yes 1.3 (0.72-2.53) 1.4 (0.75-2.78)

Physical function >90 Ref Ref
<90 2.7 (1.36-5.19) * 2.1 (1.02-4.23) *

Role limitation >100 Ref Ref
<100 2.0 (1.16-3.59) * 1.8 (1.03-3.32) *

Pain >87.5 Ref Ref
<87.5 1.3 (0.77-2.28) 1.1 (0.63-1.97)

General health >75 Ref Ref
<75 2.6 (1.47-4.56) * 2.6 (1.41-4.67) *

Overall physical health >43.125 Ref Ref
<43.125 2.5 (1.20-5.10) * 1.9 (0.86-4.03)

* p-value < 0.05. The multivariable-adjusted model was adjusted for intervention group, age at diagnosis, BMI,
cancer stage, estrogen and progesterone status, alcohol consumption, physical activity levels, social support,
smoking status, radiotherapy, chemotherapy, menopausal status, and number of comorbidity medications.

No significant association between living alone and all-cause mortality was found.
The age-adjusted hazard ratio (HR) for living alone was 1.3 (95% CI = 0.72-2.53), while the
multivariable-adjusted HR was 1.4 (95% CI = 0.75-2.78).

A significant association was observed between physical function and all-cause mor-
tality (p-value < 0.05). In the age-adjusted model, women with lower physical function had
a higher risk of death, with an HR of 2.7 (95% CI = 1.36-5.19). After adjusting for covariates
in the multivariable model, the association remained significant but slightly attenuated,
with an HR of 2.1 (95% CI = 1.02—4.23). Role limitation due to physical health issues was
also significantly associated with all-cause mortality (p-value < 0.05). The age-adjusted HR
for role limitation was 2.0 (95% CI = 1.16-3.59), and the multivariable-adjusted HR was
1.8 (95% CI = 1.03-3.32).

No significant association was found between pain and mortality. However, general
health showed a significant association with all-cause mortality (p-value < 0.05), with
an age-adjusted HR of 2.6 (95% CI = 1.47-4.56) and a multivariable-adjusted HR of 2.6 (95%
CI=1.41-4.67).

Regarding overall physical health, a significant association with mortality was ob-
served in the age-adjusted model, with an HR of 2.5 (95% CI = 1.20-5.10). However, in the
multivariable-adjusted model, the association was not statistically significant, with an HR
of 1.9 (95% CI = 0.86—4.03).

3.4. Joint Associations of Physical Health and Living Alone with Mortality

The joint impacts of living alone and each subscale of physical health on all-cause mor-
tality were examined. Table 4, Figures 1 and 2 present the results of these joint associations.
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Table 4. Joint associations of living alone and each physical health measure with mortality.

Living Alone
No Yes
HR (95% CI) HR (95% CI)
Physical function
>90 Ref 3.6 (1.01-12.89) *
<90 2.8 (1.20-6.61) * 2.7 (0.96-7.64)
Role limitation
>100 Ref 0.9 (0.25-3.11)
<100 1.6 (0.84-3.10) 2.6 (1.11-5.95) *
Pain
>87.5 Ref 2.6 (1.05-6.55) *
<87.5 1.5 (0.78-2.90) 1.2 (0.45-3.14)
General health
>75 Ref 1.0 (0.33-3.24)
<75 2.3(1.16-4.48) * 4.0 (1.66-9.82) *
Overall physical health
>43.125 Ref 1.6 (0.78-3.09)
<43.125 2.2 (0.97-5.10) 1.1 (0.14-8.60)

* p-value < 0.05. The multivariable-adjusted model was adjusted for intervention group, age at diagnosis, BMI,
cancer stage, estrogen and progesterone status, alcohol consumption, physical activity levels, social support,
smoke years, radiotherapy, chemotherapy, menopausal status, and number of comorbidity medications.

JOINT ASSOCIATIONS OF PHYSICAL FUNCTION AND LIVING
STATUS WITH TOTAL MORTALITY

Not Living Alone Living Alone

2.7 (0.96-7.64)
Group 4
2.8 (1.20-6.61)
Group 3

Hazard ratio (95% ci)

1.0
Group 1

Living Alone

Not Living Alone

Physical Function Score < 90 Physical Function Score > 90

Figure 1. The hazard ratios in this chart were adjusted for intervention group, age at diagnosis, body
mass index, cancer stage, estrogen and progesterone status, alcohol consumption, physical activity

levels, social support, smoke years, radiotherapy, chemotherapy, menopausal status, and number of
comorbidity medications.
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JOINT ASSOCIATIONS OF ROLE LIMITATION AND LIVING
STATUS WITH TOTAL MORTALITY

Not Living Alone Living Alone

1.6 (0.84-3.10) 0.9 (0.25-3.11)
Group 3 Group 2
1.0
Group 1
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Living Alone

Not Living Alone

Role Limitation Score < 100 Role Limitation Score > 100

Figure 2. The hazard ratios in this chart were adjusted for intervention group, age at diagnosis, body
mass index, cancer stage, estrogen and progesterone status, alcohol consumption, physical activity
levels, social support, smoke years, radiotherapy, chemotherapy, menopausal status, and number of
comorbidity medications.

As seen in Table 4 and Figure 1, among women with higher physical function, those
who were living alone showed a significantly higher rate of death compared to women who
were not living alone and had higher physical function scores (p-value < 0.05). The hazard
ratio (HR) was 3.6 (95% CI = 1.01-12.98), indicating that women living alone with higher
physical function had 3.6 times the risk of mortality compared to the reference group. In
contrast, for individuals with lower physical function scores, the HRs were similar between
women who lived alone and those who did not live alone, with HRs ranging from 2.7 to 2.8
and significant or marginally significant confidence intervals.

Furthermore, the joint associations of living alone with role limitation, pain, general
health, and overall physical health on all-cause mortality were examined, as presented in
Table 4. Similar trends were observed for the joint associations of pain with living alone,
resembling the joint associations of physical function with living alone. However, for role
limitation and general health, the trends of the joint associations differed somewhat. As
seen in Table 4 and Figure 2, Group 4, which consisted of individuals living alone with
lower levels of role limitation or general health, exhibited the highest mortality compared
to the reference group (Group 1), with hazard ratios of 2.6 (95% CI = 1.11-5.95) for role
limitation and 4.0 (95% CI = 1.66-9.82) for general health.

In contrast to other measures, the joint analysis of living alone and overall physical
health revealed that living alone did not further increase the risk of mortality in either the
groups with lower or higher scores of overall physical health.

Overall, these findings highlight the complex interplay between living alone and
various aspects of physical health in relation to all-cause mortality.

4. Discussion

The results of our study revealed significant associations between several measures
of physical health and an increased risk of total mortality. While living alone showed
a positive association with total mortality, the independent association did not reach
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statistical significance. Additionally, we observed the joint associations between living
alone and various physical measures in relation to mortality.

Regarding role limitation and general health, individuals who lived alone and had
lower levels of role limitation or general health exhibited a greater risk of mortality com-
pared to those who also lived alone but had higher levels of role limitation or better general
health. Conversely, for physical function and pain, living alone significantly increased the
risk of mortality among individuals with better physical function or better levels of pain.
However, for these two measures, living alone did not further amplify the risk of mortality
among individuals with worse levels of physical function or worse levels of pain.

Our finding regarding the significant association between physical health and higher
mortality rates aligns with previous studies [8,15,24,25]. However, the association between
living alone and total mortality did not reach statistical significance, possibly due to the
relatively shorter follow-up time of 6 years in our study. The lack of a significant association
between living alone and higher mortality rates has been reported in some studies, indi-
cating that living alone is not the sole predictor of mortality in general and cancer-specific
populations [6,12-14]. The estimated hazard ratio for the association between living alone
and mortality in our study falls within the range of estimates reported by prior studies,
which ranged from 0.93 to 1.81 [6,13,14].

It should be noted that living alone does not necessarily lead to mortality. However,
it may contribute to individuals receiving limited instrumental support [9], which could
explain why living alone, in conjunction with poor physical health, accelerates the risk of
mortality, particularly concerning role limitation and general health measures. The reasons
underlying the increased mortality risk associated with living alone in the high physical
function and lower pain group but not in the low physical function or high pain group
remain unclear. Nonetheless, it is essential to recognize that lower physical function itself
is significantly associated with mortality, suggesting that the impact of living alone on
mortality may be relatively small compared to the effect of physical function. This could
elucidate why significant associations were not observed in the latter group, although
the presence of measurement errors or residual confounding cannot be entirely ruled out.
Nevertheless, our findings highlight that living alone amplifies the risk of mortality within
specific physical health groups.

This analysis possesses several strengths. Notably, it employed a joint modeling
approach to assess the simultaneous associations of living alone, physical functioning, and
additional physical health measures with mortality. We utilized validated and standardized
scales to measure quality of life, and serial measurements were employed to capture living
alone and physical function over time. Moreover, our study encompassed a substantial
sample size of women with early-stage breast cancer, with a follow-up period of 7.3 years,
affording adequate statistical power to identify associations with mortality and control for
potential confounding variables, including demographic and lifestyle factors. Furthermore,
reported deaths were verified through death certificates, and vital status was confirmed
using the National Death Registry.

A limitation of our study is that we utilized a single, well-validated, yet questionnaire-
based measure (SF-36) instead of employing multiple objective measures. The reliance
on self-reported responses for these measures introduces the potential for measurement
errors influenced by bias. Although socioeconomic status adjustment was not feasible, we
did control for social support within our study. Additionally, our sample predominantly
consisted of White breast cancer survivors, limiting the generalizability of our findings to
other demographic and general populations. A notable limitation of our study is related to
the temporal scope of the data utilized in our study. The dataset stems from the WHEL
study conducted between 1995 and 2000, prompting concerns regarding its applicability to
the current context in 2023. It’s reasonable to acknowledge that the social landscape and
lifestyle patterns have likely evolved over the past two decades. Despite this, we assert
that certain fundamental physiological processes influenced by living alone and physical
health remain the same. For instance, the well-established connection between physical
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health and mortality is less prone to drastic alterations over time. In addition, it’s crucial to
bring attention to the prevailing trend of increased prevalence in individuals living alone,
as evidenced by refs. [6,10]. This noteworthy rise in solitary living defies assumptions
and emphasizes the ongoing relevance and importance of our research topic. In this
contemporary context, the physiological and health implications of living alone might
hold even greater significance, given the heightened prevalence of this living arrangement.
Regarding the temporal extent of data collection, it’s worth noting that while the baseline
data was collected between 1995 and 2000, the study encompassed a follow-up period
extending until 2006, and the death index was updated until 2009. This extended data
collection duration affords us a broader range of information over time, potentially offering
insights into the dynamics and changes that occurred during this period.

We acknowledge that our findings may serve as preliminary data, laying the ground-
work for future research endeavors. As such, we encourage future studies to build upon our
work, ideally utilizing more recent and comprehensive datasets that encompass a broader
spectrum of variables and an extended follow-up period. Given the current lack of con-
sensus on the concept of social isolation in cancer populations, it is recommended that
further research be conducted to consider the development and implementation of new
social isolation assessment tools that encompass both subjective and objective measures of
social isolation [26,27]. Furthermore, we suggest implementing community-based interven-
tions that foster social connections and physical activity. These interventions may involve
initiatives like revitalizing public spaces or establishing community exercise programs, as
supported by previous studies [4,28-31].

5. Conclusions

This study highlights the significant joint impact of living alone and physical health
on the mortality of breast cancer survivors, emphasizing the importance of addressing
this social issue—living alone. Healthcare professionals should be aware of the living
arrangements of cancer survivor patients, particularly if they are living alone. It is crucial
for healthcare professionals, including nurses and physicians, to utilize social isolation
assessment tools that are specifically designed for cancer survivors. This approach is vital
in delivering precise and tailored care to meet the unique needs of these patients. More-
over, with a mindful acknowledgment of the unique health effects tied to living alone,
healthcare administrators and policymakers can devise approaches fostering increased op-
portunities for community socialization and physical activity. This might entail enhancing
access to green and public spaces, especially in urban marginalized communities prone
to experiencing collective isolation, which could decrease the mortality risk from breast
cancer [31-33].
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Abstract: In Japan, which has an aging society with many deaths, it is important that people discuss
preferred place for end-of-life care in advance. This study aims to investigate whether the preferred
place of end-of-life care differs by the assumed clinical scenario. This clinical scenario-based survey
used data from a nationwide survey conducted in Japan in December 2017. Participants aged
20 years and older were randomly selected from the general population. The survey contained
questions based on three scenarios: cancer, end-stage heart disease, and dementia. For each scenario,
respondents were asked to choose the preferred place of end-of-life care among three options: home,
nursing home, and medical facility. Eight hundred eighty-nine individuals participated in this study
(effective response rate: 14.8%). The proportions of respondents choosing home, nursing home, and
medical facility for the cancer scenario were 49.6%, 10.9%, and 39.5%, respectively; for the end-stage
heart disease scenario, 30.5%, 18.9%, and 50.6%; and for the dementia scenario, 15.2%, 54.5%, and
30.3% (p < 0.0001, chi-square test). The preferred place of end-of-life care differed by the assumed
clinical scenario. In clinical practice, concrete information about diseases and their status should be
provided during discussions about preferred place for end-of-life care to reveal people’s preferences
more accurately.

Keywords: advance care planning; end of life; general population; preferred place of care; clinical
scenario-based survey

1. Introduction

The Japanese population is aging [1]; the Japanese Ministry of Health, Labour and
Welfare (MHLW) is building a system that can comprehensively provide medical and
nursing care in the community [2]. It is expected that the number of deaths in old age
will further increase in the future [1]; however, a previous study showed the prevalence
of incapacity to consent to treatment or admission was 45% for a psychiatric setting and
34% for a medical setting [3]. Healthcare providers may not be aware of a person’s medical
and nursing care preferences and, as a result, may provide unintended medical or nursing
care. Therefore, it is essential to promote advance care planning (ACP). ACP is the process
of understanding and sharing a person’s preferences regarding future medical treatment
and care [4,5]. Its goal is to coordinate preferences for care with the care received [6]. It is
especially important for people to discuss, in advance, the place of care during the end of life,
because it is believed that dying in a preferred place is an important aspect of a good death
for both patients and their families [7]. Despite these advantages, even if some individuals
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with an illness can hold a discussion with other people, other individuals may not necessarily
accept engaging in ACP due to barriers such as prognostic uncertainty, insufficient time
during clinical encounters, poor knowledge about ACP, and physician communication
skills [8-10]. Therefore, it is important to start ACP and think about the preferred place of
end-of-life care before people become incapable of making decisions for themselves.

Several studies have shown that the home is the most frequently preferred place of
end-of-life care (31-84%) among the general population [11-16]. These research results
have had a stimulating effect on policies to promote home care. Although about half of
people preferred home as a place of care, the rest preferred other places in general. The
proportion of deaths at home in Japan was 15.7% in 2020 [17], and one of the reasons for
this may be that some people do not want to receive medical or nursing care at home.
Thus, it is important to clarify which factors are associated with choosing the preferred
place of care. Previous studies have shown that the preferred place of care was associated
with age [12,18], sex [11,18], marital status [13], concern about family burden [18], life
experiences (education, hospitalization of a relative, perceived ability to get better pain
relief, and longer hospitalization) [12], and familiarity with home care in the general
population [11]. In these and other previous studies, respondents were not asked about
their preferred place of end-of-life care in the context of a specific disease. Therefore, it
remains unclear whether the preferred place of end-of-life care differs according to the
assumed clinical scenario. We hypothesized that the preferred place of care would differ
depending on the clinical scenario, due to the differences in symptoms that can generally
occur depending on the disease. If the preferred place of end-of-life care varies by the
assumed clinical scenario, it would be important to include concrete scenarios of a disease
in discussions with people. If it becomes clear that the preferred place of care differs
depending on the assumed disease, it may be necessary to formulate a policy to improve
the system for providing medical and nursing care not only at home but also at places other
than home. Accordingly, the purpose of this study is to investigate whether the preferred
place of end-of-life care differs by the assumed clinical scenario.

2. Materials and Methods
2.1. Study Design and Participants

In this cross-sectional study, we used data from the Survey of Public Attitude toward
Medical Care at the End of Life, a nationwide population-based survey conducted by the
MHLW in December 2017. This survey was conducted by the MHLW every five years to
investigate interest in and attitude toward the end of life in the general population. The
survey was administered to a nationally representative sample of the general population in
Japan aged 20 years and over. The survey used a stratified two-stage random sampling
method. In the first stage, 150 sites were randomly selected from the 2015 census enu-
meration district so that the number of samples at each site was about 20 to 47. In the
second stage, individuals who were mailed surveys were randomly selected from the basic
resident registers of each of the 150 sites. The survey was mailed to 6000 individuals along
with a return envelope and a letter from the MHLW explaining the study, followed by
reminders to nonrespondents a maximum of two times.

All the survey data obtained from the MHLW were anonymized. Consent was as-
sumed if the participant chose to complete the survey. The study protocol was approved
by the Institutional Review Board of the University of Tsukuba (approval no. 1254, date
30 October 2017).

2.2. Measures
2.2.1. Dependent Variable

Our dependent variable was the preferred place of end-of-life care chosen from among
home, nursing home, or medical facility. We used questions that contained disease scenarios
to investigate whether the preferred place of end-of-life care differed by the assumed
clinical scenario.
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2.2.2. Main Predictors

The main predictors were the assumed clinical scenario in which the respondents were
asked the following questions based on three disease scenarios. Scenario 1 (cancer) stated,
“Where would be your preferred place to receive care if you had terminal cancer, could not
eat well, felt short of breath but had no pain, and your consciousness is alert and [you were]
able to make decisions?” Scenario 2 (end-stage heart disease) stated, “Where would be
your preferred place to receive care if you had end-stage heart disease and needed support
eating meals, changing your clothes, and toileting, but your consciousness was alert and
[you were] able to make decisions?” Scenario 3 (dementia) stated, “Where would be your
preferred place to receive care if you had terminal dementia and had difficulty knowing
where you were and recognizing your family members, and needed support eating meals,
changing clothes, and toileting?” The words “terminal” or “end-stage” were included in
each question to mean that the condition was incurable, and that the prognosis was less
than one year. For each scenario, respondents selected one of three options: home, nursing
home (i.e., long-term care facility), or medical facility (i.e., hospital). In Japan, a nursing
home is a facility that provides 24-h operational support and cares for persons who require
assistance with activities of daily living and who often have complex health needs and
increased vulnerability [19]. A medical facility includes hospitals that provide medical
care, such as medical wards, surgical wards, intensive care units, palliative care units, and
nursing wards intended for home discharge preparation.

2.2.3. Potential Associated Variables

Demographic characteristics (age, sex, living arrangements, and academic attainment),
presence or absence of a family doctor, experience caring for a loved one, the experience of
the death of a loved one, and discussion of future treatment were included as potentially
associated variables. These variables were chosen because on previous studies [11,20,21];
preferred place of care was associated with age, marital status, education level, end-of-life
preparations, and experiences related to death and dying. Age was categorized as decades,
starting with ages 20-29 and ending with age 80 or over. The response categories for
education level were “elementary school”, “high school”, “junior college”, “bachelor’s
degree”, and “graduate school”. The survey did not ask respondents about their household
income or other health conditions.

2.3. Statistical Analysis

Descriptive statistics examined baseline characteristics, including demographic char-
acteristics (age, sex, living arrangements, and academic attainment), presence or absence of
a family doctor, experience caring for a loved one, the experience of the death of a loved
one, and discussion of future treatment.

Next, we illustrated the proportion of the preferred place of end-of-life care for each
scenario. We examined whether the distribution of preferred place of end-of-life care was
uniform using the chi-square test with four degrees of freedom. We then investigated the ef-
fect modification of the association between the assumed clinical scenario and the preferred
place of end-of-life care by sex and age (<65 and >65 years), based on the definition by the
Japan Geriatrics Society [22] and the Health Care Insurance System [23]). We tested effect
modification using the likelihood-ratio test and the Wald test. For the likelihood-ratio test,
we constructed (i) a multinomial logistic regression model to investigate the association
of preferred place of care and hypothetical disease and sex or age and (ii) a multinomial
logistic regression model with a product term of hypothetical disease and sex or age to
address the effect modification, which was followed by the likelihood-ratio test between
models (i) and (ii). We considered clustering answers by individuals using generalized
estimating equations for the Wald test. Then, we performed the Wald test to examine the
homogeneity of the proportional distribution by age or sex.

All statistics were performed using Stata® 15 (StataCorp, College Station, TX, USA).
The level of statistical significance was set at p < 0.05.
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3. Results

There were 973 respondents. Listwise deletion was used to exclude responses with
missing values of age, sex, and preferred place of care. Data for 889 respondents, equivalent
to 91.4%, were analyzed, giving an effective response rate of 14.8% on the national survey
from which our data were drawn. Details of the selection process are shown in Figure 1.

6000 Questionnaires were mailed

5027 Individuals did not respond

973 Individuals responded (response rate: 16.2%)

84 Individuals were excluded due to missing data
23 Age
27 Sex
43 Preferred place of care (cancer)
48 Preferred place of care (chronic heart disease)
59 Preferred place of care (dementia)

889 Were included (effective response rate: 14.8%)

Figure 1. Flowchart of respondents. The 84 individuals missed at least one of the variables; the total
number of missingness, therefore, exceeded 84.

Table 1 shows the characteristics of the respondents. Less than half (53.1%) were aged
60 and older, 56.0% were men, and most (81.8%) lived with at least one family member.
Nearly 55% had at least a junior college education. Less than half had a primary physician
(40.9%), 37.4% experienced caring for a loved one, 41.7% experienced the death of a loved
one, and 39.5% discussed future treatment if they had a severe illness.

Table 1. Characteristics of the respondents, N = 889.

Characteristics N (%)

Age, years

<65 492 (55.3)

>65 397 (44.7)
By decade

20-29 39 (4.4)

30-39 107 (12.1)

40-49 137 (15.4)

50-59 133 (15.0)

60-69 188 (21.1)

70-79 188 (21.1)

>80 97 (10.9)
Sex

Men 498 (56.0)

Women 391 (44.0)
Education

Elementary school 92 (10.4)

High school 306 (34.4)

Junior college 171 (19.2)

Bachelor’s degree or graduate school 317 (35.7)

No answer 3(0.3)
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Table 1. Cont.

Characteristics N (%)

Living arrangements

Alone 142 (16.0)

With >1 family member 727 (81.8)

No answer 20 (2.2)
Has a family doctor

Yes 364 (40.9)

No 518 (58.3)

No answer 7 (0.8)
Experience caring for a loved one

Yes 332 (37.4)

No 549 (61.7)

No answer 8(0.9)
Experienced death of a loved one

Yes 371 (41.7)

No 484 (54.4)

No answer 34 (3.8)
Discussed future treatment

Yes 351 (39.5)

No 505 (56.8)

No answer 33 (3.7)

The preferred place of care in the assumed clinical scenario is shown in Figure 2.
Preferred place of end-of-life care differed by the clinical scenario, because the distributions
were statistically significantly different for each clinical scenario (p < 0.0001, chi-square
test). For the assumed clinical scenario of cancer, most (49.6%) respondents chose home
as a preferred place to receive end-of-life care compared with a nursing home (10.9%) or
a medical facility (39.5%). For end-stage heart disease, a medical facility was most often
chosen (50.6%). For dementia, a nursing home was commonly chosen (54.5%). Additional
analyzes also showed that the preferred places of care actually selected were deviated from
expectations in each disease (Table S1).

M Home  Nursing home Medical facility

100%

30.3
80% 39.5
50.6

60%

40%

20%
52

0%

Cancer End-stage heart disease Dementia

Figure 2. Proportion of preferred place of care by assumed clinical scenario, N = 889.
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The preferred place of care by the assumed clinical scenario stratified by age or sex
is shown in Figures 3 and 4, respectively. For age, the proportion who chose home in the
assumed clinical scenario of cancer by age <65 and >65 was 53.8% vs. 44.3%, medical
facility by the scenario of end-stage heart disease was 51.2% vs. 49.9%, and nursing home
by the scenario of dementia was 64.8% vs. 41.8%. There was an effect modification by
age (likelihood-ratio test, p < 0.001; Wald test, p < 0.001) but not by sex (likelihood-ratio
test, p = 0.21; Wald test, p = 0.06) for the association between the assumed clinical scenario
and the preferred place of end-of-life care. When the relationship between the preferred
place of care and the assumed clinical scenario of dementia was examined by age, those
<65 were significantly more likely to choose a nursing home and not home compared to
a medical facility, but when end-stage heart disease was examined, those <65 were not
likely to choose home compared to a medical facility.

BMHome - Nursing home Medical facility MHome = Nursing home Medical facility
100% 100%
256

80% 358 80% o 36.0
512 ’ 499

60% 60%

40% 40%
53.8
20% 20% w2 ,
- 345 o
Cancer End-stage heart disease i Cancer End-stage heart disease i

(a) (b)

Figure 3. Proportion of preferred place of care by assumed clinical scenario stratified by age: (a) Age
<65 (n =492); (b) Age > 65 (n = 397). Likelihood-ratio test: p < 0.001, Wald test: p < 0.001.

mHome - Nursing home Medical facility mHome - Nursing home Medical facility
100% 100%
303
80% 345 80% 345
434 48.6
52.2 :
60% 60%
40% 40%
53.5
20% 20%
30.1 309
1l
0% 0%
Cancer End-stage heart disease Dementia Cancer End-stage heart disease Dementia

(a) (b)

Figure 4. Proportion of preferred place of care by assumed clinical scenario stratified by sex: (a) Men
(n = 498); (b) Women (n = 391). Likelihood-ratio test: p = 0.21, Wald test: p = 0.06.

4. Discussion

In this study, we investigated the differences between the preferred place of end-of-life
care according to three assumed clinical scenarios among the general population in Japan.
Respondents chose their preferred place of end-of-life care based on the three scenarios. For
the assumed clinical scenario of cancer, the largest percentage of respondents chose their
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home as a preferred place to receive care at the end of life. However, medical facilities were
most often chosen if respondents had end-stage heart disease, and nursing homes were
chosen in the dementia scenario. As these distributions showed statistically significant
differences, the results suggest preferred place of end-of-life care differs by the clinical
scenario. In addition, our findings suggest that the relationship between the preferred place
of care and the assumed clinical scenario is modified by age. Previous population-based
studies that investigated preferred places of end-of-life care did not include the assumed
clinical scenario as a variable. In this setting, a home was most often chosen as the preferred
place of end-of-life care [11,14,15,18]. To our knowledge, this is the first study to show
that the preferred place of end-of-life care differs by the assumed clinical scenario. The
results suggest that providing concrete information about a disease during discussions
about a preferred place of end-of-life care more accurately reveals people’s preferences.
In addition, these results are important because they may suggest that it is necessary to
consider policies to promote the enrichment of end-of-life care, not only at home, but also
at places other than home.

Potential explanations for the association between the assumed clinical scenario and
the preferred place of end-of-life care include the following. First, we believe the difference
in preferred place of care based on the assumed clinical scenario might be associated with
knowledge about and images of each disease included in the scenario. For the assumed
clinical scenario of cancer, the largest percentage of respondents chose home as a preferred
place of end-of-life care, which is consistent with previous studies [18,24]. In Japan, when
people think of end-stage cancer, they may imagine that end-of-life care is best provided in
their homes, surrounded by family members. This is likely true, because previous studies
that investigated components which might contribute to a good death in cancer care in
Japan showed that spending enough time with one’s family, having family at one’s bedside,
living in calm circumstances, and living in a home-like environment may contribute to
a good death [20].

In contrast, when people think about end-stage heart disease, they assume that care
should be provided in a medical facility because people believe that those with end-stage
heart failure need intensive symptom management, including palliative care [25-27]. It is
very likely that the general population might imagine that this care can only be provided in
an inpatient setting. When dementia was considered, the largest percentage of respondents
chose a nursing home as a preferred place of end-of-life care. The trajectory of dementia,
in contrast to other diseases, is gradual and accompanied by a progressive decline in
cognition and function [28,29]. When people think about end-stage dementia in Japan, they
may believe that having end-stage dementia would be a burden on their family [30], and
therefore would prefer nursing home placement to lessen the potential burden.

Other studies came to a different conclusion. Among those investigating the preferred
place of care for patients [18,31,32], one study showed that patient preferences regarding
place of care varied among their diagnoses [33]. As previous studies have shown, public
opinion often does not coincide with the views of individuals who are close to death [34].
Moreover, the patient’s health status may change over time, leading to changes in their
preferences for care [35,36]. Accordingly, our findings have a few implications for clinical
practice. When discussing the preferred place of end-of-life care in the future, including
the assumed clinical scenario in the discussion may help a person better visualize their
preference for the place of end-of-life care. It is certainly challenging to present all clinical
scenarios when the preferred place of care is discussed with others. However, healthcare
providers should consider raising the subject of common diseases that occur in the gen-
eral population, such as dementia, cancer, and chronic heart or pulmonary disease, with
different trajectories.

Second, we believe that the structure and funding of the healthcare system in Japan
may influence people’s preferences for the place of end-of-life care. In contrast to the United
States, where hospice care is provided to all under the federal Medicare insurance program
based on a life expectancy of fewer than six months irrespective of disease, in Japan, only
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patients with cancer or HIV diagnoses can be admitted to a palliative care unit. The United
Kingdom, Germany, and Canada have similar systems to that of the United States. In
addition, in Japan, when people are 65 and older, home care is provided under the Long-
term Care Insurance (LTCI) system regardless of disease status; however, for those aged
40-64 years who need home care, the LTCI system will only cover 16 diseases (end-stage
cancer and dementia are included). Knowledge of the LTCI system may influence people’s
choices of preferred places for end-of-life care. Therefore, healthcare providers in Japan
should be aware of the possibility that patient knowledge about the healthcare system may
have an impact on their choices for the preferred place of care. In addition, in countries
where palliative care is available to all regardless of disease status, healthcare providers
should be aware that the preferred place of care may differ based on the type of disease.

Last, our findings showed that the relationship between the preferred place of end-
of-life care and the assumed clinical scenario is modified by age. When the relationship
between the preferred place of care and the assumed clinical scenario of dementia was
examined by age, those <65 were significantly more likely to choose a nursing home, and
not home, compared to a medical facility, but when end-stage heart disease was examined,
those <65 were not likely to choose home compared to a medical facility. Previous studies
from Japan [11,12,18] indicated that those who were less than 65 years of age chose home
as a place of end-of-life care compared to a medical facility; however, in those studies, the
place was not selected after assuming the disease. The preferred place of care in the context
of the assumed clinical scenario can change with age, and thus, it would be important to
discuss the preferred place of end-of-life care repeatedly over time.

Our results did not show a significant difference in the preferred place of end-of-
life care and the assumed clinical scenario based on sex, which was found in previous
studies [11,18]. Interestingly, in the Wald test, which clustered answers by respondents,
we found a smaller p-value with this test than in the likelihood-ratio test (no clustering),
which indicates that each respondent’s answers for the different scenarios were “dispersed”
across the diseases, i.e., “different” rather than concentrated on one choice.

Limitations and Strengths

This study has several limitations. First, the study had a low response rate and was
conducted in one country, making it difficult to generalize the results. In addition, we
cannot rule out the possibility that the proportion of the preferred place of end-of-life care
for each scenario would change due to selection bias, with those who are not interested
in end-of-life care probably not responding to the survey. Although studies with high
response rates are needed, low response rates and selection bias, as shown in Figure 2,
do not seem to invalidate the results of this study. A second limitation is that the present
study sampled the general population rather than patients with specific diseases; thus,
our results may not be generalizable to a patient population. It is important to ask about
preference for a place of end-of-life care to support the hopes of a person; however, the
preferred place of end-of-life care does not necessarily correspond to better care, because
each place has its limitations in terms of medical treatment provided or care received.
Additionally, a previous study indicated that differences exist between pragmatic and ideal
end-of-life preferences [35]. In actual discussions of the preferred place of end-of-life care
with patients, healthcare providers need to consider the best place based on the patient’s
preferences as well as the status of the disease, symptomatology, and family situation.
Third, we are unable to reveal whether the respondents chose the place of care according to
the physical conditions or the specific disease in each clinical scenario. Additionally, we
were unable to ascertain the reasons respondents chose a specific place of end-of-life care
because questions addressing this issue were not included. Therefore, there is a need for
surveys that include options that standardize physical conditions and differ only in naming
the disease and studies that provide detailed reasons why respondents choose different
places of end-of-life care. Finally, our study did not investigate effect modifications beyond
age and sex. Previous studies have shown that marital status [13], concern about family
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burden [18], life experiences (education, hospitalization of a relative, perceived ability
to get better pain relief, longer hospitalization) [12], and familiarity with home care [11]
may influence people’s choices of the preferred place of end-of-life care. Further studies
evaluating these possible relationships may help us improve how the preferred place of
end-of-life care is discussed with the general population.

The major strength of our study is that the same respondents selected each preferred
place of end-of-life care while considering the assumed clinical scenario, which allowed us
to examine how the assumed clinical scenario might influence people’s choices. When the
preferred place of care is discussed, providing concrete information about the disease or
disease status would help people decide or better think about where they are at the end
of life. Awareness of our findings on the part of policymakers could lead to policies that
promote enhanced end-of-life care, not only at home but also at places other than at home.

5. Conclusions

The preferred place of end-of-life care differs by the assumed clinical scenario. More
studies are needed to further elucidate the reasons for these choices. In clinical practice,
providing concrete information about a patient’s disease during discussions about a pre-
ferred place of end-of-life care is recommended for more accurately revealing a person’s
preferences. Additionally, regular discussions about a preferred place of end-of-life care
may be important due to an effect modification by age for the association between the
assumed clinical scenario and the preferred place of care. When formulating policies re-
garding the preferred place of end-of-life care among the general population, it is necessary
to proceed with discussions based on an understanding that not only those who choose to
remain in their own homes but also their preferred place may change depending on the
assumed clinical scenario. Awareness of the findings here on the part of policymakers can
lead to policies that promote enhanced end-of-life care, not only at home but also other
than at home.
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Abstract: Patients with multimorbidity have increased and more complex healthcare needs, posing
their management a challenge for healthcare systems. This study aimed to describe their primary
healthcare utilization and associated factors. A population-based cross-sectional study was conducted
in a Spanish basic healthcare area including all patients with chronic conditions, differentiating
between having multimorbidity or not. Sociodemographic, functional, clinical and service utilization
variables were analyzed, stratifying the multimorbid population by the Adjusted Morbidity Groups
(AMG) risk level, sex and age. A total of 6036 patients had multimorbidity, 64.2% being low risk,
28.5% medium risk and 7.3% high risk. Their mean age was 64.1 years and 63.5% were women,
having on average 3.5 chronic diseases, and 25.3% were polymedicated. Their mean primary care
contacts/year was 14.9 (7.8 with family doctors and 4.4 with nurses). Factors associated with
primary care utilization were age (B-coefficient [BC] = 1.15; 95% Confidence Interval [CI] = 0.30-2.01),
female sex (BC = 1.04; CI = 0.30-1.78), having a caregiver (BC = 8.70; CI = 6.72-10.69), complexity
(B-coefficient = 0.46; CI = 0.38-0.55), high-risk (B-coefficient = 2.29; CI = 1.26-3.32), numerous chronic
diseases (B-coefficient = 1.20; CI = 0.37-2.04) and polypharmacy (B-coefficient = 5.05; CI = 4.00-
6.10). This study provides valuable data on the application of AMG in multimorbid patients, revealing
their healthcare utilization and the need for a patient-centered approach by primary care professionals.
These results could guide in improving coordination among professionals, optimizing multimorbidity
management and reducing costs derived from their extensive healthcare utilization.

Keywords: multimorbidity; primary care; healthcare services utilization; patient management;
morbidity grouper; stratification

1. Introduction

Multimorbidity is commonly defined as the presence of two or more chronic conditions
in an individual [1-3]. There is no homogeneous universal definition for multimorbidity
since it depends on the number, type and duration of the chronic diseases considered,
as well as on the population and area studied and the data sources and data collection
methods, among other factors [4].

The prevalence of chronic diseases has rapidly risen in the past years and is expected to
continue increasing, and thus multimorbidity too. The main reasons are population aging
and improvement in survival [5]. However, multimorbidity involves progressive clinical
deterioration, increased disability, decline in quality and life expectancy, polypharmacy
and increased health service utilization [1,2], especially in primary care [3].

Nowadays, multimorbidity poses a challenge for the management of patients with
multimorbidity, as healthcare services usually focus on a single disease [3], leading to care
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that is sometimes inadequate and potentially harmful [1]. Therefore, patients with multi-
morbidity require novel multiple disease-specific strategies involving comprehensive and
multidisciplinary patient-centered care, with disease-specific goals, together with careful
prescription of multiple medications [1-3]. For designing a meaningful patient-centered
approach, it is indispensable to characterize and understand the sequence of diseases,
functional limitations and health service utilization of the population with multimorbidity,
especially focusing on high-risk patients, in order to guide effective action for the improve-
ment of clinical care and policy of patients with multimorbidity [6]. Nevertheless, there
is still limited evidence to support any approach, so more research on multimorbidity is
urgently needed [1].

The WHO has highlighted the fundamental role of primary care in the management
of patients with multimorbidity [3,7]. To guide this management, many countries use mor-
bidity groupers to stratify populations according to complexity [8]. In Spain, the Adjusted
Morbidity Groups (AMGs) have been developed within the Spanish healthcare system and
are integrated into the electronic medical records of primary care [9]. The AMG grouper
enables the measurement of multimorbidity to determine its impact on clinical-care man-
agement, epidemiology and healthcare administration, while also classifying patients into
risk categories based on their morbidity and complexity [10]. This tool is useful for primary
care professionals and policymakers, as it reveals the characteristics and use of services in
patients with multimorbidity, serving as a guide to allocate healthcare resources efficiently
and to plan appropriate care models and interventions based on each individual risk level,
thereby successfully meeting the healthcare needs of patients with multimorbidity and
efficiently managing healthcare services [8-10].

As AMG is a relatively recent and useful tool, and as more research is needed to better
characterize populations with multimorbidity for designing optimized care strategies, we
aimed to describe the chronic conditions and the use of primary care services and associated
factors in patients with multimorbidity according to their AMG risk level, sex and age,
and comparing to those patients without multimorbidity.

2. Materials and Methods
2.1. Design, Setting and Study Subjects

A cross-sectional observational study was performed in a basic healthcare area located
in the Chamartin district in Madrid (Spain). Chamartin is located in the north of Madrid
city center and has 143,424 inhabitants, with an average age of 45 years (23% over 65 years),
55% women, 8.9% foreigners and corresponding to the lowest degree of socioeconomic
deprivation. Madrid’s healthcare system follows the Spanish National Health System,
which guarantees almost universal coverage for all residents, organizing the healthcare
management of the population by dividing the country into basic healthcare areas staffed
by primary care teams under the gatekeeping model [11].

All the patients with chronic conditions were included in the study, differentiating
between those without and with multimorbidity. The healthcare area studied covered
18,107 people, of whom 9886 had chronic illnesses as of 30 June 2015.

2.2. Data Collection

Data were requested from the Information Health Systems Department of Madrid
Primary Care, which extracted all the study information registered in the Madrid primary
care electronic medical record database for each chronic patient. Chronic patients were
identified via the AMG tool in the electronic clinical record of the Madrid primary care
system, which considers as chronic patients those who present at least one chronic disease
listed in Table S1 [7].

2.3. Variables

AMG classifies populations considering morbidity and complexity. The AMG al-
gorithm assigns a relative weight to mortality risk, admissions, primary care visits and
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prescriptions for the diagnostic code grouping present in each patient, allowing the cal-
culation of an individual level of complexity depending on morbidity. The complexity
numerical index obtained enables the stratification of the population into four risk levels
following the Kaiser-Permanente pyramid, which assigns cut-off points from the 50th, 80th
and 95th percentiles of the population, 50% of which corresponds to the to the population of
people without any relevant chronic pathology, 30% to patients with chronic diseases and
with low risk levels, 15% to those with medium risk, and 5% to those with high risk [9,10].

Sociodemographic variables including age, sex and country of origin (Spain, Europe
or the rest of the world) were determined. Also, functional status was characterized
by the presence of immobilization at home, institutionalization in a nursing home, re-
quiring a primary caregiver, having home support and being in palliative care. Clinical
characteristics were identified by AMG risk level (into low, medium or high risk), AMG
complexity index (numerical value of patient complexity assigned by AMG), number and
type of chronic diseases, multimorbidity (defined as suffering from at least two chronic
conditions) and polymedication (defined the prescription of at least five medications for
their chronic conditions). Regarding, primary care services utilization, the total number
of annual contacts was calculated, as well as the number of contacts according to type
(health, administrative, laboratory), form of contact (face-to-face, telephone, home visit)
and professional contact (family physician, nurse, social worker, midwife, physiotherapist
and dentist).

Sociodemographic, functional and clinical variables were extracted from Madrid’s
primary care electronic medical record database on 30 June 2015, while primary care service
utilization was recorded from 30 June 2015 to 30 June 2016.

2.4. Statistical Analysis

To characterize the sample, descriptive statistics were calculated for all the variables
in the study for the entire population with chronic diseases, as well as distinguishing
between those suffering or not from multimorbidity, including the stratification of the
multimorbid population by AMG risk level, sex and age group. Qualitative variables
were described by counts and percentages, whereas quantitative variables were by means
(standard deviation) or medians (interquartile range). Normality was measured with the
Shapiro-Wilk test. For bivariate analysis, qualitative variables were compared via x? tests
(or Fisher’s exact test when appropriate), and polytomous and quantitative variables with
parametric or nonparametric tests. Multiple comparisons were adjusted by applying the
Bonferroni correction. Factors associated with primary care utilization in the population
with multimorbidity were identified by a multiple linear regression whose dependent
variable was the total number of contacts with primary care and the independent variables
those significantly associated with the total number of contacts with primary care deter-
mined in simple linear regression analyses. Results in bivariate and multivariable analyses
were considered statistically significant if p < 0.05. Statistical analysis was performed with
IBM SPSS Statistics version 25 software (IBM Corp., Armonk, NY, USA).

3. Results

In the healthcare area studied, 9866 (54.6%) patients had at least one chronic disease,
and 6036 (33.3%) had multimorbidity. Patients with multimorbidity had a mean age of
64.1 years and 63.5% were women, while patients with only one chronic condition mean
age was 42.6 and 58.1% were women. Regarding their functional status, 4.8% of patients
with multimorbidity were immobilized, 2.4% institutionalized in a residence, 3.6% had a
primary caregiver at home, 1.3% needed home support, and 0.7% received palliative care,
these functional limitations being less frequent in patients with just one chronic disease.
The mean number of chronic conditions in patients with multimorbidity was 3.5, and a
total of 25.3% were polymedicated vs. 1.8% in chronic patients without multimorbidity and
64.2% were classified by AMG as low risk, 28.5% as medium risk and 7.3% as high-risk,
whereas most chronic patients without multimorbidity were low-risk (Table 1).
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Table 1. Sociodemographic, functional and clinical characteristics of the total population with chronic
conditions and with or without multimorbidity.

Chronic Patients Total No Multimorbidity Multimorbidity Value
n (%) 9866 (100) 3830 (38.8) 95% CI 6036 (61.2) 95% CI P
Sociodemographic variables
Female 6056 (61.4) 2225 (58.1) 56.5-59.6 3831 (63.5) 62.2-64.7 <0.001
Age* 55.7 (20.8) 42.6 (18.5) 42.1-43.2 64.1 (17.6) 63.6-64.5 <0.001
<65 years 6383 (64.7) 3408 (89.0) 88.0-90.0 2975 (49.3) 48.0-50.5
>65 years 3483 (35.3) 422 (11.0) 10.0-12.0 3061 (50.7) 494519 <0.001
Origin Spain 8078 (81.9) 3026 (79.0) 77.7-80.3 5052 (83.7) 82.8-84.6
Europe 367 (3.7) 178 (4.6) 3.9-5.3 189 (3.1) 2.7-3.6 <0.001
Rest of the 1421 (14.4) 626 (16.3) 15.2-17.5 795 (13.2) 12.3-14.9
world
Functional variables
Immobilized 300 (3.0) 12 (0.3) 0.1-0.5 288 (4.8) 42-53 <0.001
Institutionalized 161 (1.6) 16 (0.4) 0.2-0.6 145 (2.4) 2.0-2.8 <0.001
Primary caregiver 229 (2.3) 9(0.2) 0.08-0.4 220 (3.6) 3.2-4.1 <0.001
Home support 80 (0.8) 3(0.1) 0.07-0.2 77 (1.3) 0.09-1.6 <0.001
Palliative care 44 (0.4) 3(0.1) 0.03-0.2 41(0.7) 0.04-0.09 <0.001
Clinical variables
High Risk Level 444 (4.5) 4(0.1) 0.01-0.2 440 (7.3) 6.6-7.9
Medium 1784 (18.1) 63 (1.6) 1221 1721 (28.5) 27-30 <0.001
Low 7638 (77.4) 3763 (98.3) 97.8-98.6 3875 (64.2) 63-65
Complexity weight * 6.7 (7.0) 29(2.7) 2.8-3.0 9.1(7.8) 8.9-9.3 <0.001
Chronic conditions * 2.5 (1.8) 1(0.5) 0.8-1.2 35(1.7) 3.4-3.6 <0.001
Polymedicated 1598 (16.2) 70 (1.8) 14-2.3 1528 (25.3) 24.2-26.4 <0.001

* Mean (standard deviation). CI: Confidence interval.

According to the AMG stratification, mean age increased as the risk level did, 58.6 years
for low risk, 72.8 years for medium and 78.2 years for high. High-risk patients registered
the worst functional status and the highest complexity (30.3 in high-risk patients vs. 12.5 in
medium and 5.2 in low-risk patients) and rates of polypharmacy (79.8% of the high-risk
patients vs. 44.1% of the medium-risk and 10.8% of the low-risk patients) (Table S2).

Regarding sex, women presented a higher average age (65.2 years vs. 62.1 years),
higher prevalence of immobilization (5.6% vs. 3.4%), institutionalization (2.8% vs. 1.7%),
need for caregivers (4.1% vs. 2.9%) and higher mean number of chronic diseases (3.6 vs.
3.4) and proportion of polymedication (27.6% vs. 21.3%). Relative to age groups, patients
over 65 years had a higher prevalence of women (67% vs. 59.8%), immobilization (9.1%
vs. 0.3%), need for institutionalization (4.6% vs. 0.1%) and caregivers (6.9% vs. 0.3%) and a
higher mean number of chronic conditions (4.1 vs. 2.8) as well as more polymedication
(48.9% vs. 1.1%) (Table S3).

The most prevalent chronic conditions within the population with multimorbidity
were dyslipidemia (54.5%), hypertension (51.9%), obesity (22.9%), depression (17.7%)
and osteoporosis (17.1%). In contrast, the most frequent diseases among the chronic
population without multimorbidity were anxiety (17.7%), dyslipidemia (12.8%), asthma
(11.6%), thyroid disorder (8.1%) and anemia (7.6%) (Table 2).

The most prevalent conditions among all risks were dyslipidemia and hyperten-
sion, followed by anxiety (30.0%) and thyroid disorder (21.2%) at the low risk level, obe-
sity (26.9%) and diabetes (25.1%) at the medium risk level and dysrhythmias (43.6%)
and neoplasia (37.3%) at the high risk level. (Table S4).

42



Healthcare 2024, 12, 270

Table 2. Comorbidities in the total population with chronic conditions and with or without multimorbidity.

Comorbidities Total No Multimorbidity Multimorbidity Val
1 (%) 9866 (100) 3830 (38.8)  95% CI 6036 (61.2)  95%CI  © 'o0¢
Haematic Anemia 908 (9.2) 290 (7.6) 8.6-9.8 618 (10.2) 9.5-11.0 <0.001
comorbidity HIV 55 (0.6) 19 (0.5) 0.4-7.0 36 (0.6) 0.4-0.8 0.514
Cirrhosis 479 (4.9) 45 (1.2) 4453 434 (7.2) 6.5-7.8 <0.001
o g}gjar:;“atory bowel 75 (0.8) 24 (0.6) 0.6-0.9 51 (0.8) 0.6-1.1 0.224
C(?r;%ils)ti‘gft Gastric ulcer 175 (1.8) 21(0.5) 1.5-2.0 154 (2.6) 2.1-2.9 <0.001
y Chronic pancreatitis 8 (0.1) 1(0.01) 0.01-0.2 7(0.1) 0.03-0.2 0.162
Cystic fibrosis 3(0.03) 0(0) 0.001-0.006 3 (0.01) 0.001-0.1 0.287
Ocular comorbidity ~ Glaucoma 395 (4.0) 39 (1.0) 3.6-4.4 356 (5.9) 5.3-6.45 <0.001
Hypertension 3418 (34.6)  285(74)  33.7-35.6 3133(51.9)  50.6-532  <0.001
Cardio Dysrhythmias 696 (7.1) 46 (1.2) 65-76  650(10.8)  10.0-115  <0.001
vascular CKronic heart failure 240 (2.4) 2(0.1) 2127 238 (3.9) 34-44 <0.001
comorbidity Coronary disease 370 (3.8) 11 (0.3) 34-4.1 359 (5.9) 5.3-6.5 <0.001
Valvular heart disease 196 (2.0) 11 (0.3) 1.7-2.3 185 (3.1) 24-3.5 <0.001
Osteoarthritis 1055 (10.7) 92 (2.4) 10.1-11.3  963(16.0)  15.0-169  <0.001
Musculo Osteoporosis 1113 (11.3) 79 (2.1) 10.6-11.9 1034 (17.1) 16.2-18.1 <0.001
skeletal Arthritis 235 (2.4) 47 (1.2) 2.1-2.7 188 (3.1) 2.7-35 <0.001
comorbidity Lupus 5(0.1) 1(0.01) 0.06-0.9 4(0.1) 0.001-0.013 0.655
Vasculitis 27(0.3) 1(0.01) 0.1-0.5 26 (0.4) 0.3-0.6 <0.001
Dementia 213 (2.2) 13 (0.3) 1.8-25 200 (3.3) 29-38 <0.001
. Stroke 267 (2.7) 15 (0.4) 2.4-3.0 252 (4.2) 3.7-4.7 <0.001
T;;ﬁ;’gﬁal Parkinson 85 (0.9) 1(0.01) 0.7-1.1 84 (1.4) 1.1-1.7 <0.001
y Epilepsy 187 (1.9) 60 (1.6) 1.6-2.2 127 (2.1) 1.7-2.5 0.056
Multiple sclerosis 32(0.3) 14 (0.4) 0.2-0.4 18 (0.3) 0.2-0.5 0.567
Alcohol abuse 407 (4.1) 55 (1.4) 3.7-45 352 (5.8) 5.2-6.4 <0.001
Substance abuse 130 (1.3) 30 (0.8) 1.1-1.5 100 (1.7) 1.3-1.9 <0.001
Psychiatric Anxiety 2345(238)  678(17.7)  22.9-246 1667 (27.6) 2.6-2.9 <0.001
comorbidity Depression 1251 (12.7) 181 (4.7) 12.0-13.3 1070 (17.7) 16.8-18.7 <0.001
Bipolar illness 66 (0.7) 10 (0.3) 0.5-0.8 56 (0.9) 0.7-1.2 <0.001
Psychotic disorder 74 (0.8) 9(0.2) 0.6-0.9 65 (1.1) 0.8-1.3 <0.001
Respiratory COPD 389 (3.9) 22 (0.6) 35-43 367 (6.1) 55-6.7 <0.001
comorbidity Asthma 1044 (10.6) 444 (11.6)  10.0-112 600 (9.9) 9.2-10.7 0.009
Dyslipidemia 3780 (38.3) 491 (12.8)  37.3-39.3 3289 (54.5)  53.2-55.7  <0.001
Endocrine Diabetes mellitus 1063 (10.8) 60 (1.6) 10.2-114 1003 (16.6) 15.7-17.6 <0.001
comorbidity Obesity 1625 (165)  241(63)  157-172  1385(229)  219-240  <0.001
Thyroid disorder 1646 (16.7) 310 (8.1) 15.9-17.4 1336 (22.1) 21.1-23.2 <0.001
Renal chronic failure 142 (1.4) 2 (0.1) 1.0-1.7 140 (2.3) 1.9-2.7 <0.001
Renal comorbidity ~ Repeat urinary tract 497 (5.0) 150 (3.9) 16-55 347 (5.7) 52-63 <0.001
infection
Any cancer 481 (4.9) 54 (1.4) 4.4-5.3 427 (7.1) 76.4-7.7 <0.001
Breast 74 (0.8) 12 (0.3) 0.5-0.9 62 (1.0) 0.8-1.3 <0.001
Prostate 66 (0.7) 5(0.1) 0.5-0.8 61 (1.0) 0.8-1.3 <0.001
Skin 60 (0.6) 8(0.2) 0.4-0.8 53 (0.9) 0.6-1.1 <0.001
Colorectal 57 (0.6) 4(0.1) 0.4-0.8 52 (0.9) 0.6-1.1 <0.001
Bladder 35 (0.4) 1(0.01) 0.2-0.6 34 (0.6) 0.4-0.7 <0.001
Cancer Lung 34 (0.3) 1(0.01) 0.2-0.4 33 (0.5) 0.3-0.7 <0.001
comorbidity Cervix 18 (0.2) 3(0.1) 0.1-0.3 12(0.2) 0.1-0.4 0.054
Liver 7 (0.1) 2(0.1) 0.01-0.2 5(0.1) 0.01-0.2 0.578
Gastric 8(0.1) 0(0) 0.01-0.2 8(0.1) 0.04-0.2 0.024
Pancreas 6(0.1) 0 (0) 0.01-0.2 6 (0.1) 0.02-0.2 0.051
Renal 12 (0.1) 0(0) 0.01-0.2 12(0.2) 0.1-0.3 0.006
Endometrium 5(0.1) 0(0) 0.01-0.2 5(0.1) 0.01-0.2 0.075
Leukemia 27(0.3) 2 (0.1) 0.2-0.4 25 (0.4) 0.2-0.6 <0.001
Lymphoma 48 (0.5) 1(0.01) 0.3-0.7 47 (0.8) 0.6-1.0 <0.001

CI: Confidence interval. COPD: Chronic obstructive pulmonary disease.
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Some diseases were more prevalent among women, such as anxiety (31.6% vs. 20.7%),
thyroid disorder (29.1% vs. 10.0%), osteoporosis (25.8% vs. 2%), depression (21.4% vs.
11.3%), anemia (12.2% vs. 6.8%), asthma (11.1% vs. 7.9%) and dementia (4% vs. 2.2%). In
contrast, others were more prevalent among men: hypertension (57.1% vs. 48.9%), diabetes
mellitus (21.9% vs. 13.6%), cirrhosis (9.3% vs. 6.0%), ischemic heart disease (10.1% vs.
3.5%), neoplasia (9.6% vs. 5.6%) and chronic obstructive pulmonary disease (COPD) (9.4%
vs. 4.3%). Among patients aged >65 years, there was a higher prevalence of hypertension
(72.1% vs. 31.1%), dyslipidemia (63.3% vs. 45.6%), osteoporosis (26.2% vs. 7.8%), diabetes
(23.4% vs. 9.6%), neoplasia (9.5% vs. 4.5%), glaucoma (9.1% vs. 2.6%), dementia (6.3% and
0.2%) and stroke (6.8% vs. 1.5%), among other diseases. In contrast, alcohol abuse (8.1% vs.
3.6%), substance abuse (3.2% vs. 0.2%), anxiety (35.8% vs. 19.7%) and asthma (14.3% vs.
5.7%) were more prevalent in those < 65 years of age. (Table S5).

Regarding the use of primary care services, the mean number of annual contacts in
patients with multimorbidity was 14.9 and 6.3 in patients with only one chronic disease.
The mean of contacts rose with the level of risk (9.8 in low risk, 21.5 in medium and 34.1
in high), and was higher in women than men (15.3 vs. 14.3) and in those >65 years old
than in younger patients (19.6 vs. 10.1). The preferred contact form was face-to-face and
health-related. Concerning the professional contacted, primary care doctors received a
mean of 7.8 visits and primary care nurses 4.4, while the physiotherapists, midwives,
dentists and social workers were contacted less frequently (Table 3, Tables S6 and S7).

Table 3. Annual primary care service utilization of the total population with chronic conditions and
with or without multimorbidity.

Primary Care Total No Multimorbidity Multimorbidity

ontacts p-Value
Mean (SD) 9866 (100%) 3830 (38.8%) 95% CI 6036 (61.2%) 95% CI

Total Annual Contacts 11.5 (14.6) 6.3 (9.2) 6.0-6.6 14.9 (16.4) 14.5-15.3 <0.001

Type of contact

Health-related 9.9 (12.8) 5.5 (8.0) 52-5.7 12.8 (14.3) 12.4-132 <0.001

Administrative 0.8 (3.3) 0.4 (1.9) 0.3-0.5 1.2(3.9) 1.1-1.3 <0.001

Laboratory 0.7 (1.3) 0.4 (0.9) 0.3-0.5 0.9 (1.4) 0.9-1.0 <0.001

Form of contact

Face-to-face 10.6 (12.5) 6.1 (8.5) 5.8-6.4 13.44 (13.8) 13.1-13.8 <0.001

Telephone 04 (2.2) 0.1 (0.9) 0.08-0.14 0.5 (2.7) 0.5-0.6 <0.001

Home visit 0.6 (3.9) 0.07 (1.0) 0.04-0.1 0.9 (4.9) 0.8-1.1 <0.001

Professional contacted

Doctor 6.0 (7.1) 3.3 (4.8) 3.2-35 7.8(7.7) 7.6-8.0 <0.001

Nurse 3.1(7.0) 1.2 (3.7) 1.1-1.3 44 (82) 42-46 <0.001

Physiotherapist 0.3 (2.0) 0.2 (1.6) 0.1-0.3 0.3(2.2) 0.3-0.4 0.064

Midwife 0.1(7.2) 0.2 (1.0) 0.1-0.3 0.07 (0.4) 0.06-0.08 <0.001

Dentist 0.05 (0.4) 0.05 (0.4) 0.05-0.08 0.05 (0.4) 0.04-0.06 0.010

Social worker 0.07 (0.6) 0.02 (0.2) 0.01-0.03 0.1 (0.7) 0.09-0.12 <0.001

SD: Standard Deviation. CI: Confidence interval.

Sociodemographic and functional factors significantly associated with primary care
utilization in patients with multimorbidity were age over 65 years (B Coefficient [BC] = 1.2;
95% Confidence Interval [CI] = 0.3-2.0), female sex (BC =1.04; 95% CI = 0.3-1.8) and having
a primary caregiver (BC = 8.7; 95% CI = 6.7-10.7). Clinical variables associated with
greater utilization of primary care in patients with multimorbidity were complexity index
(BC = 0.5; 95% CI = 0.4-0.6), risk level (BC = 2.3; 95% CI = 1.3-3.3), > 3 chronic con-
ditions (BC = 1.2; 95% CI = 0.4-2.0) and polymedication (BC = 5.1; 95% CI = 4.0-6.1).
The chronic conditions causing a higher use of primary care were dysrhythmia (BC = 5.4;
95% CI = 4.2-6.7), dementia (BC = 4.8; 95% CI = 2.8-6.8) and diabetes (BC = 2.3;
95% CI =1.3-3.3) (Table 4).
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Table 4. Factors associated with the use of primary healthcare services in patients with multimorbidity.

Variables B Coefficient 95% CI p-Value
Primary caregiver 8.70 6.72-10.69 <0.001
Dysrhythmia 5.43 4.20-6.65 <0.001
Polymedicated 5.05 4.00-6.10 <0.001
Dementia 4.83 2.83-6.84 <0.001
Risk level 2.29 1.26-3.32 <0.001
Diabetes mellitus 2.27 1.28-3.27 <0.001
>3 chronic diseases 1.20 0.37-2.04 0.005
Age > 65 years 1.15 0.30-2.01 0.008
Female sex 1.04 0.30-1.78 0.006
Complexity weight * 0.46 0.38-0.55 <0.001

Backward stepwise regression, R? = 0.301. * Continuous variable. CI: Confidence Interval.

4. Discussion
4.1. Main Findings

A total of 33.3% of the population from the healthcare area studied had multimorbidity.
Their average age was almost 65 years old with a predominance of females, high complexity,
medium and high risk levels, numerous chronic conditions and a greater need for assistance,
care and polymedication compared to patients with only one chronic condition. The use of
primary care services was notably high, mainly with family doctors, and was influenced by
sociodemographic, functional and clinical factors.

4.2. Characteristics of the Population and Generalization of the Results

The prevalence of multimorbidity was 33.3%, close to the 37.2% described worldwide
in a recent systematic review and meta-analysis [2], where regional estimates varied de-
pending on the population, age group, and chronic conditions or multimorbidity definition
considered [2,4]. As expected, the population with multimorbidity studied had an advanced
mean age [12-20] and almost two-thirds were women, coinciding with the predominance
of this sex within multimorbid populations described in other series from different regions
around the world [13,14,17-19]. Patients with multimorbidity had higher levels of immobil-
ity, institutionalization and need for caregivers due to their functional impairment caused
by their multiple chronic conditions and complexity, as observed in other populations with
multimorbidity [16,20-23]. The most frequent chronic conditions were similar to other se-
ries of patients with multimorbidity across the globe [10,12,14-17,19-21,24], predominately
cardiovascular, osteoarticular, psychiatric and neoplasms.

Our results coincided with the populations with multimorbidity described by Rizza et al. [13],
Linden et al. [14] and Ibarra-Castillo et al. [19] identifying a higher prevalence of chronic
diseases in women; the proportion of women decreased in the high risk level, but was still
more representative than men. In line with a review focusing on the interplay between mul-
timorbidity and functional impairment [23], high-risk patients presented more functional
impairment and immobility and required more frequent caregivers and palliative care.
Low-risk multimorbid patients often had two mild chronic conditions, while medium-risk
patients normally had more than four diseases and were similar in frequencies and charac-
teristics to pluripathological patients [16], whereas high-risk patients could be compared to
complex chronic patients with more functional and fragile deterioration [12]. The most fre-
quent diseases in high- and medium-risk patients were hypertension, diabetes, neoplasms,
obesity and heart failure, while low-risk patients predominantly had dyslipidemia, anxiety
and thyroid disorders, as observed in other adult populations with multimorbidity [12,13].
Polypharmacy was increased in high-risk patients, as a higher prescription of medication is
frequently associated with higher complexity and greater comorbidities [16,25].

Women were older and had greater immobility, with an almost doubled need for care,
more chronic diseases and more polypharmacy than men, as described previously [14,20,26].
Anxiety, thyroid disorder, osteoporosis, depression, anemia and dementia predominated
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in women, while hypertension, cirrhosis, COPD, ischemic heart disease and neoplasia
predominated in men, in line with other studies analyzing populations with multimorbidity
by sex [14,21,26].

Regarding age, patients with multimorbidity over 65 years had a female predomi-
nance, given that women have a longer lifespan [14,20,26]. Older patients presented with
more immobilization, greater needs of care, and higher quantity and severity of chronic
conditions, as observed by other authors [14,15,23,26]. Predominant chronic conditions in
the elderly were hypertension, osteoporosis, diabetes, neoplasia, glaucoma, dementia and
stroke, as described in other aged populations [15,21,26]. Almost half of the elderly were
polymedicated, in contrast to 1% of younger patients, explained because multimorbidity,
which increases with age, increases complications and health adverse events, so more
medication is needed to control concomitant chronic diseases [25].

4.3. Use of Primary Healthcare Services

A remarkably high number of contacts with the primary care system was observed in
the patients with multimorbidity, supporting the literature [10,12,17,18,24,26-28] and the
fact that multimorbidity has been estimated to account for 78% of all primary care consulta-
tions [29]. Multimorbidity patients tripled the average primary care contacts registered by
the general population of Madrid the previous year [30], being this threefold difference in
accordance with data reported by other studies [17,24,27]. The family doctor was the most
contacted type of professional, pursuant to the gatekeeping system of the Spanish National
Health System [11] and with the mean annual contacts registered with this professional
by Cassell et al. [17], Bahler et al. [18] and Soley-Bori et al. [27]. The number of contacts
with a nurse was lower than expected according to Madrid’s model of care for addressing
chronicity, which promotes a key role of nurses prioritizing most of the follow-up and care
of the patients, while doctors should only intervene when medical care is needed or in
situations of greater complexity [7]. Following this strategy, the role of the social worker
was also expected to be higher. Regardless, telephone contacts and home visits should be
increased in the context of care for multimorbidity patients [18,27], as these were truly low.

Every contact with primary care in multimorbidity patients increased according to the
risk level [28]. The mean number of contacts with family doctors was higher among women,
as they often report a worse perceived health status and have more minor affective disorders
that can cause more doctor consultations [21]. In contrast, primary care nurse consultations
were higher among men, perhaps due to less self-care capacity, as it is usually described
among elderly men [31]. It is noteworthy how aged patients with multimorbidity patients
had a nearly two-fold amount of total contact with primary care physicians compared to
younger patients, since they usually have more complexity and comorbidities [18,24,28].

The variable with the greatest impact on the use of primary care services was having
a primary caregiver, since patients who require this assistance often present with severe
chronic diseases and functional and cognitive limitations and disabilities impeding them
from getting healthcare services by themselves; thus, caregivers provide them assistance
and facilitate access to healthcare services and transitions between healthcare profession-
als [32]. Being polymedicated was also highly associated with the utilization of healthcare
services as polypharmacy is related to suffering a greater number of diseases with greater
severity, mostly leading to higher use of services due to frequent dose adjustments by
primary care professionals or due to errors in medication intake, adverse effects or interac-
tions between drugs [25,27,28]. In the same way, primary care utilization was influenced
by the AMG complexity degree, high risk level and having numerous chronic conditions,
as observed in other studies with complex patients or with multimorbidity [12,18,26,28].
The association between advanced age in patients with multimorbidity and the use of
services was evident [18-20,24,26,28]. As well, the female sex was significantly linked to
higher healthcare utilization, probably because as women have a longer life expectancy
they often suffer from a worse health status requiring more visits to the primary care
system [13,14,26]; in addition, women typically evaluate their health and health-related
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outcomes worse than males [21]. Finally, the diseases dysrhythmia, diabetes and dementia
were correlated with increased primary care utilization because these pathologies require
continuous monitoring by primary care professionals, involving routine adjustment of
medication dosage and frequent control of symptoms [33,34].

4.4. Limitations

The use of secondary data sources could cause possible biases of information linked
to the variability in the way the different health professionals registered the diseases.
Nevertheless, the use of clinical-administrative sources for epidemiological studies is
widespread, providing real-world data and facilitating work with almost all individuals
and not with partial samples, minimizing possible selection and memory biases. There
could be patients not represented in the total population of the basic healthcare area if they
had private insurance, but this is unlikely to bias the results because Madrid public health
insurance covers almost the entire population [11].

Morbidity groupers have raised doubts about their transparency and their calculations
of complexity, and commonly do not consider socioeconomic status, frailty or disability,
need for care, clinical values or prognostic rating scales. AMG has overcome these prob-
lems and has proven its validity compared to other groupers [35]. Lastly, some chronic
diseases may have not been considered by the AMG, which only takes into account the
ones described by the Community of Madrid Strategy of Care for Patients with Chronic Dis-
eases [7]; likewise, this problem affects any study with chronic diseases since no universal
definition has been established.

Although the data were extracted from a unique healthcare area, all the results are
representative of the Madrid population with chronic diseases and multimorbidity and
could be extrapolated to the rest of the Spanish territory and outside Spain, since this
healthcare area serves a widely heterogeneous group of people, including patients of
different conditions and nationalities. Additionally, our results showed similar trends to
the ones observed in other studies conducted around the world.

The COVID-19 pandemic introduced great challenges in the organization of health
centers. Work systems and relationship models with patients may have experienced
an increase in non-face-to-face contact. For that reason, the mean number of telephone
contacts is likely to be higher nowadays, as this global event has shown that telephonic
consultations are a useful tool to support the traditional care model. Nevertheless, despite
that the data may seem outdated, the results obtained regarding the utilization of primary
care services by the Madrid population described for the year of our study [36] are very
close in numbers to those stated in the last Annual Report of Madrid Health Service [37].
Therefore, the healthcare utilization findings presented in this study depict the current
reality and are of great importance and usefulness.

4.5. Implications

Patients with multimorbidity create a high care burden for the primary care system.
These patients require the development of personalized management approaches made
by primary care professionals, with the aim of improving the quality and continuity of
care, as well as optimizing the healthcare services offered and reducing the costs derived
from fragmented care [3,7]. For designing novel healthcare strategies, it is necessary to
thoroughly characterize this population.

All the characteristics and use of primary care services in the multimorbid population
described in this study provide valuable information that will help researchers, primary
care professionals and healthcare policymakers. Understanding the findings depicted will
facilitate the provision of holistic and evidence-based care and allocation of resources,
focusing on the real situation and existing needs of patients with multimorbidity with the
purpose of improving the quality and life expectancy of patients while also optimizing
the utilization of primary care services, thereby reducing important healthcare costs and
boosting the sustainability of healthcare systems [3,4,8]. Additionally, morbidity groupers
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such as the novel AMG support primary care professionals in identifying these patients
and developing individualized interventions adapted to multimorbidity patient care needs,
prioritizing those with higher risk and complexity [9,10], as recommended in the Madrid
Care Strategy for people with chronic diseases [7].

5. Conclusions

Multimorbidity patients represent an important percentage of the population. They
are older, with a female predominance and important needs of care, suffering from several
comorbidities and polypharmacy, a situation that worsens with the AMG’s level of risk
and complexity. The utilization of primary care services is extremely high, mostly directed
to family doctors and mainly associated with sociodemographic factors such as old age
and female sex, functional factors such as having a primary caregiver, and clinical factors
such as complexity index, high risk level, the presence of numerous chronic diseases and
polymedication. This study provides novel data on risk levels by the novel AMG grouper in
multimorbidity patients, as well as characterizes the utilization of health services and needs
of care. Understanding these valuable real-world data could profoundly help primary care
professionals and policymakers to improve coordination between healthcare professionals
and allocation of services to optimize multimorbidity management and ensure a better
quality of life for patients as well as to reduce costs derived from their extensive health
service utilization.
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Abstract: Eliminating poverty due to illness is an important way for China to pursue common pros-
perity. The high medical expenditure caused by the aging population has brought severe challenges
to governments and families of all countries, especially in China, where the entire population has just
been lifted out of poverty in 2020 and then hit by COVID-19. How to prevent the possible return of
poor boundary families to poverty in China has become a difficult research topic. Based on the latest
data from the China Health and Retirement Longitudinal Survey, this paper discusses the poverty
reduction effect of medical insurance on middle-aged and elderly families from the absolute index
and relative index. Medical insurance had a poverty reduction effect on middle-aged and elderly
families, especially the poor boundary families. For example, people who participated in medical
insurance reduced their financial burden by 2.36% for middle-aged and older families compared to
people who did not participate in medical insurance. Furthermore, the poverty reduction effect had
heterogeneity in gender and age. This research brings some policy implications. For example, the
government should give more protection to vulnerable groups such as the elderly and low-income
families and improve the fairness and effectiveness of the medical insurance system.

Keywords: common prosperity; poverty reduction effect; medical insurance; relative index; family
medical financial burden

1. Introduction

China has entered a stage of population aging, with the proportion of people aged
65 and above in the total population rising from 10.5% in 2015 to 13.5% in 2020. The
dependency ratio of the elderly has also soared from 37% in 2015 to 45.9% in 2020, and
about 190 million of them suffer from chronic diseases. This poses a serious challenge to
both the government and families” medical expenditure burden (China Health Statistical
Yearbook, 2021). From 2015 to 2020, the proportion of total medical expenditure in GDP
increased from 5.95% to 7.1%, the per capita medical expenditure for outpatients increased
from CNY 233.9 to CNY 324.4, and the per capita medical expenditure for inpatients
increased from CNY 8268.1 to CNY 10,619.2 (Figure 1). The rapid growth of medical
expenditure puts a heavy economic burden on the whole of society [1]. At the same time,
since the establishment of the basic medical insurance system in 1998, China has formed
a basic pattern of social medical insurance, with the main insurance as the primary and
commercial medical insurance as the auxiliary, but there are still some limitations such as
system decentralization and system fairness to be improved. In addition, moral hazards,
information asymmetry, and other issues, as well as public health emergencies such as
COVID-19, have impacted the development of the health service system in China.
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Figure 1. Burden of medical expenditure in China from 2015 to 2020. Source: China Health Statistical
Yearbook 2021.

Scholars generally believe that medical insurance can cause the growth of the uti-
lization rate of health services to varying degrees and improve the health status of resi-
dents [2,3]. The research on the impact of medical insurance on medical expenditure mainly
focuses on the following four aspects.

First, medical insurance can improve the level of medical consumption and reduce the
medical economic burden. Medical insurance subsidizes residents” medical expenditures
so that residents can enjoy the same or even better health services with lower out-of-pocket
medical expenses, which can reduce the burden of residents’ medical expenditures. Zang
and Zhang (2019) [4] believe that there is a substitution effect between medical insurance
and family intergenerational economic support. Jung and Liu (2015) [5] and Kang and
Barner (2017) [6] obtained two different opinions on the provision of medical insurance,
i.e., the level of out-of-pocket medical expenditures decreases and there is no difference,
respectively, while Choi et al. (2018) [7] and Feng et al. (2020) [8] confirmed the positive
role of long-term care insurance. Furthermore, the higher the level of medical insurance,
the more obvious its positive effect on medical expenditure [9,10].

Second, medical insurance can reduce the incidence of catastrophic medical expen-
ditures and crowd out preventive saving behavior, which further effectively prevents the
generation of “poverty caused by illness” [11,12]. Zhu and Shi (2016) [13] used heckprobit
models to empirically study the impact of floating population participation in basic medi-
cal insurance on catastrophic medical expenditures and proposed that medical insurance
with a higher reimbursement ratio of floating population participation is less prone to
catastrophic medical expenditures.

Third, medical insurance shows heterogeneity in different income groups and the
fairness of the system needs to be improved. Specifically, the medical expenditure effect of
medical insurance on low-income groups is not obvious, but it can promote the medical
expenditure of middle and high-income groups [14,15]. Yu et al. (2018) [16] found that the
social medical insurance system did not have a significant positive impact on the medical
consumption and health status of vulnerable elderly groups whereas Chen et al. (2019) [17]
and Kwon et al. (2015) [18] found that medical insurance did not significantly reduce the
medical expenditure of ordinary people and that the out-of-pocket medical expenditures of
the rich are actually reduced more.

Fourth, the positive effect of medical insurance on medical expenditure is limited
by information asymmetry, moral hazard, and other factors [19,20]. Similarly, as medical
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insurance lowers the threshold of access to health services, residents can enjoy health
services at a lower cost, which to a certain extent leads to the abuse of health services
such as excessive medical treatment, resulting in the unreasonable growth of medical
expenditure [21]. Ren et al. (2014) [22] and Zhao et al. (2021) [23] found that elderly people
with poor health status were more inclined to participate in medical insurance, and that
the frequency of participating in physical exercise decreased significantly after obtaining
insurance, which confirmed the existence of adverse selection and moral hazard in medical
insurance.

In summary, the academia on the poverty reduction effect of medical insurance on
elderly families has reached a basic consensus: medical insurance can reduce the medical
expenditure burden of the government and the family and reduce the incidence rate of
catastrophic health expenditure, which reduces the risk of family poverty due to illness.
However, the actual effect of the poverty reduction effect is debated, due to imbalanced
outpatient-hospitalization problems caused by information asymmetry and moral hazard,
and the heterogeneity between different genders and ages and especially between high-
income and low-income families. These problems reserve certain research space and
hold value in this paper. Therefore, this paper raises the research question, what are
the characteristics of the poverty reduction effect of medical insurance on middle-aged
and elderly families under the background of China’s special national conditions? In
order to answer this question, this paper selects the latest data from the China Health and
Retirement Longitudinal Survey (CHARLS) and uses the absolute index (total medical
expenditure) and relative index (proportion of medical expenditure in per capita annual
income) to discuss the poverty reduction effect of medical insurance on middle-aged and
elderly families and its characteristics regarding urban-rural, gender, and age differences.

2. Materials and Methods
2.1. Theoretical Analysis

The poverty reduction effect of medical insurance on middle-aged and elderly families
is mainly through influencing individual health and the utilization of health services.

(1) Individual health. Medical insurance affects individual health status and medical
expenditure through daily health behavior factors. On the one hand, medical insur-
ance can remind residents to pay attention to their health status and improve their
awareness of health care. On the other hand, the existence of medical insurance can
reduce the economic cost of bad health behaviors to a certain extent. Moral hazards
may encourage more bad health behaviors and bring a negative impact on residents’
health status. Cao and Tan (2022) [24] used the CHARLS data to empirically conclude
that the frequency of physical examination of middle-aged and elderly people partici-
pating in medical insurance has decreased, which makes the health effect of medical
insurance discounted due to moral hazard.

(2) Use of health services. Medical insurance reduces the relative price and access thresh-
old of health services through the subsidy of medical expenditures, releasing the
potential medical demand that had been restrained by economic factors, giving citi-
zens more opportunities to improve their health status through health services, and
at the same time increasing the consumption level of health services. Xu and Gu
(2022) [25] used the differential-difference model and found that the critical illness
insurance system could increase the hospitalization probability of middle-aged and
elderly residents by 1.03%.

2.2. Variable Selection

Based on the above theoretical basis and research assumptions, this paper constructed
the following variable system and analyzed the poverty reduction effect of medical insur-
ance on middle-aged and elderly families by discussing the impact of medical insurance
on their health status and medical expenditure.
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2.2.1. Explained Variables: Total Medical Expenditure (Absolute Index) and Family
Medical Economic Pressure (Relative Index)

Most existing research tends to assess the utilization of health services from the use
frequency and consumption expenditure of health services, such as outpatient expenditure,
hospitalization expenditure, or total medical expenditure, within a certain period. This
paper selects medical expenditure and medical economic burden for the family as explained
variables. The total medical expenditure (absolute index) is the sum of the recent outpa-
tients” outlays and inpatients’ outlays in the past year, and the family medical economic
burden (relative index) is the proportion of medical expenditure in the per capita annual
income of middle-aged and elderly families.

2.2.2. Main Explanatory Variable: Medical Insurance

Whether to participate in medical insurance (including medical insurance for urban
and rural residents, medical insurance for urban residents, and new rural cooperative med-
ical insurance) is selected as the core explanatory variable. In our paper, if the respondent
has participated in medical insurance, the value assigned is 1, otherwise, the value assigned
is 0. The corresponding title for the questionnaire is “Do you currently participate in the
following medical insurance?”.

2.2.3. Other Explanatory Variables

Medical expenditure is not only affected by the characteristics of medical insurance
but is also affected by many other factors, including health status. When selecting other
explanatory variables, this study selected other explanatory variables from four aspects:
environmental factors, personal characteristics, health behaviors, and health outcomes.
Take the nominal variables as an example: 1 for males and 0 for females in the Gender value;
unmarried (never married or cohabitation) or divorced (no longer married, separated as a
spouse, divorced, or widowed) is “0”, and married is “1” in the Marital status value, and
so on. Additionally, in terms of the Ordinal variables, the self-rated health status was given
as “0” for “very poor” and “poor”, “1” for “fair”, and “2” for “good” and “very good”.
Weekly activity level was assigned with inactive as “0”, low-intensity physical activity as
“1”, moderate-intensity physical activity as “2”, and high-intensity physical activity as “3”.

2.3. Empirical Tools

The medical expenditure data in CHARLS presented an obviously skewed distribution.
If OLS regression is performed directly, it often leads to selective bias and other endogenous
problems. Therefore, the two-part model and Heckman sample selection model are used in
this paper to explore the impact of medical insurance on the medical expenditure of middle-
aged and elderly people. First, the logarithm of medical expenditure data is processed, and
then the two-part model and sample Heckman selection model are chosen, to deal with
possible sample selection bias and selective bias problem, respectively, at the same time to
test each other between the two models to determine if their conclusions are consistent; the
empirical results are robust.

Firstly, the two-part model is used to deal with endogeneity problems caused by
medical expenditure with a large number of “0” values. According to the model, the
medical expenditure of micro-individuals is determined by the probability model of medical
treatment (the probit model is usually used to estimate) and the medical expenditure level
model (the log formalized least square method, LOLS), and the two models are independent
of each other, that is, the level of individual medical expenditure has nothing to do with
whether they choose medical treatment or not.

Secondly, the Heckman sample selection model is mainly used to solve the problem
that the authenticity and reliability of samples collected are reduced because the medical
expenditures of middle-aged and elderly individuals are not incurred due to self-selection
The model consists of two parts: the selection equation, which mainly estimates whether
an individual chooses to seek medical care (as shown in Equation (1)), and the expenditure
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equation, which is a regression estimate of the actual medical expenditure (as shown in
Equation (2)).

o 1, xif1+¢€1; >0
Pi= {0, xif1+e;; <0 @)

log(yilpi = 1) = x;B2 + & )

When P; takes is “0”, it represents medical expenditure without medical treatment,
while when P; is “1”, it represents medical expenditure with medical treatment.

Moreover, in order to deeply analyze the poverty reduction effect of medical insurance on
middle-aged and elderly families, we use the Generalized Linear Model to carry out empirical
research from two aspects: the absolute index (total medical expenditure) and the relative
index (family medical financial burden). STATA 16 is used for all data processing in this paper.

2.4. Data Source

The research data of our paper comes from the 2018 tracking data released by the
China Health and Retirement Longitudinal Survey (CHARLS) research group. CHARLS
is a large-scale interdisciplinary research project hosted by the National Development
Research Institute of Peking University. It collects high-quality micro-data of families and
individuals of middle-aged and elderly people aged 45 and above in China over the years,
covering more than 10,000 households in 150 counties and 450 villages in 28 provinces, to
help scholars carry out interdisciplinary research on population aging and health issues.
According to the public information of the research group, the updated tracking data will
be released in 2023. By the end of 2022, the academic community will have produced more
than 4000 academic achievements using the free and open database of the research group.
A total of 3599 valid samples were screened out in this study.

3. Results

This paper uses the absolute index (total medical expenditure) and relative index
(family medical financial burden, namely the proportion of medical expenditure in per
capita annual income of the family) as the evaluation carriers. Among them, the relative
index is at the core of discussing the poverty reduction effect.

3.1. Statistical Descriptive Analysis

Table 1 shows the descriptive statistics of the sample.

Table 1. Sample descriptive statistics.

Variable Sample Size Mean Variance Minimum Maximum

Total medical

. 3599 7659.466 29,783.462 0 1,402,800
expenditure
Family medical 3599 2.084 16.119 0 600
financial burden
Number of 3599 1.121 1.258 0 9
chronic diseases
Age 3599 63.807 9.972 45 95
Access to medical 3599 30.696 145.117 0 6000
resources
Total annual 3599 32292177 75975197 2 1,930,000

household income

As can be seen from Table 1, the self-rated health status of the mean is 0.597, which
shows that most of the elderly’s subjective health status is poor; objective health also
has the same conclusion, chronic illness conditions in older adults indicate an average of
1.121 kinds of chronic diseases. Thus, the necessity for “healthy aging” in China is urgent.
The average medical expenditure of the middle-aged and elderly is CNY 7659.466, which
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may be affected by special circumstances, and the average total medical expenditure is
relatively high. The mean value of medical insurance participation is 0.815, indicating that
the vast majority of those sampled participate in some kind of medical insurance at present,
which is also consistent with the medical insurance participation situation published in
China’s current macro data. Sample description results in other explanatory variables show
that the average age of the respondents is 63.807 years old, and most of them are rural
residents with little education above primary school. The majority of those sampled are
married, and the average annual household income is CNY 32,292.177. Most middle-aged
and elderly people have no barriers to daily activities and they engage in moderate to
high-intensity physical activity every week.

3.2. Absolute Index: Total Medical Expenditure

The empirical results are shown in Table 2.

Table 2. The substitution effect of medical insurance on total medical expenditure.

Two-Part Model Heckman Sample Selection Model
Variable Probability Model of Medical Expenditure The Selection The Expenditure
Medical Treatment Level Model Equation Equation
Medical insurance (uninsured as 0.246 —0.259 ** 0.168 —0.290 ***
control group) (0.184) (0.101) (0.177) (0.103)
—0.219 0.360 *** —0.285 ** 0.379 ***
Male (female as control group) (0.142) (0.0719) (0.121) (0.0732)
Age —0.012 0.0258 *** —0.018 ** 0.027 ***
(0.007) (0.004) (0.008) (0.004)
Education level (no education as
control group)
Primary and below 0.240 —0.106 0.0778 —0.140
(0.152) (0.085) (0.148) (0.087)
Above primary school, 0.505 ** 0.086 0.125 0.0281
secondary school, and below (0.220) (0.104) (0.224) (0.106)
Junior college or above —0.052 —0.406 0.073 —0.374
(0.381) (0.275) (0.301) (0.278)
. . 0.253 * 0.204 ** 0.130 0.165 *
Married (single as control group) (0.152) (0.094) (0.131) (0.095)
. 0.006 0.002 *** 0.011*** 0.002 ***
Access to medical resources (0.004) (0.000) (0.004) (0.000)
Log (total annual 0.055 0.007 0.058 0.000
household income) (0.045) (0.023) (0.042) (0.024)
Weekly physical activity (no
exercise as control group)
Low intensity —0.183 —0.269 ** 0.0435 —0.244 **
(0.242) (0.114) (0.224) (0.116)
Moderate intensity —0.376 —0.462 *** —0.146 —0.416 ***
(0.247) (0.117) (0.227) (0.119)
High intensity —0.285 —0.737 *** —0.088 —0.699 ***
(0.258) (0.121) (0.237) (0.123)
Self-rated health status (poor as
control group)
. —0.017 —0.376 *** —0.084 —0.375 ***
Fair (0.141) (0.071) (0.122) (0.073)
—0.279 —0.583 *** —0.079 —0.539 ***
Good (0.195) (0.119) (0.164) (0.121)
.. 0.088 0.134 *** 0.087 0.125 ***
Number of chronic diseases (0.060) (0.027) (0.054) (0.027)
2.223 *** 6.237 *** 2.518 *** 6.306 ***
Constant (0.812) (0.426) (0.839) (0.435)
Sample size 3599 3599 3599 3599

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are in parentheses.
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First of all, after controlling other variables, the impact of medical insurance on
the medical expenditure of middle-aged and elderly people is mainly reflected in the
expenditure model, while the probability of seeing a doctor selection equation shows
that the influence coefficient of participation in medical insurance on the probability of
medical treatment of the elderly is positive, but this result is not significant. The results
of the expenditure equation show that the total medical expenditure of middle-aged and
old people who have participated in medical insurance is significantly lower than that
of middle-aged and old people who have not participated in medical insurance. The
two-part model shows that participation in medical insurance will reduce the total medical
expenditure by 25.9% at a significance level of 5%. The Heckman sample selection model
shows a 29.0% reduction in total health spending, and the results are significant at the 1%
level.

Secondly, there are other influencing factors. The medical expenditure level of middle-
aged and elderly male groups is higher than that of female groups. The two-part model
shows that the total medical expenditure of the male group is 36.0% higher than that of
the female group, and the medical expenditure of males in the sample selection model
is 37.9% higher than that of females. For each additional year of age, the total health
spending increases by about 3%. In addition, there is no significant association between
total health expenditure and educational level. Moderate exercise is beneficial in reducing
the total medical expenditure of middle-aged and elderly people. Compared with the
inactive middle-aged and elderly people, the medical expenditure of those who participate
in moderate-intensity physical activity per week is reduced by more than 40%, and the
medical expenditure of those who participate in high-intensity physical activity is reduced
by 70% at a significance level of 1%.

In addition, medical expenditure and self-rated health status show a coincident change
relationship. The higher the self-rated health, the lower the medical expenditure. People
with average self-rated health spend about 37% less than those with poor self-rated health,
and those with good self-rated health spend more than 50% less than those with poor
self-rated health, which is significant at the 1% level. For each additional chronic illness, the
two models show a 13.4% increase in total medical expenditure, and the Heckman sample
selection model shows a 12.5% increase in total medical expenditure.

Therefore, the empirical results of the two-part model are basically consistent with the
Heckman sample selection model, indicating that the empirical results are robust.

3.3. Relative Index: Family Medical Financial Burden

This section uses the relative index of the proportion of medical expenditure in the
annual per capita income of families and evaluates the negative effect of medical insurance
on the medical economic pressure of middle-aged and elderly families based on the char-
acteristics of the index data combined with the generalized linear model. The regression
results are shown in Table 3.

First of all, taking the group not participating in medical insurance as the control
group, participating in medical insurance helps the middle-aged and elderly families
reduce their medical financial burden by 3.47%, which is significant at the 5% significance
level. Participation in medical insurance is beneficial in relieving the medical and economic
pressure on middle-aged and elderly families.

Secondly, there are other influencing factors. The medical and financial pressure on
middle-aged and elderly men is 4.17% higher than that of women (p = 0.000). With the
increase in age, the medical financial burden of middle-aged and elderly families increases
by 0.11%. The older the family is, the higher the medical expenditure is, and the heavier
the medical financial burden is on the family. The coefficient of influence of the accessibility
of medical resources on a family’s medical financial burden is close to zero. The increase in
family annual income is beneficial to reducing the medical financial burden of middle-aged
and elderly families. In addition, the intensity of weekly physical activity has an impact on
the family’s medical financial burden. For example, participation in low-, moderate-, and
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high-intensity weekly physical activity is associated with a reduction of 3.96% (p = 0.016),
4.97% (p = 0.003), and 9.72% (p = 0.000) in family medical financial burden, respectively,
compared with no physical activity.

Table 3. Research on the negative effect of medical insurance on the family medical financial burden.

. Family Medical . Family Medical
Variable Financial Burden Variable Financial Burden
Medical insurance (uninsured —0.0347 ** Married (single as —0.0002
as control group) (0.0145) control group) (0.0135)
0.0417 *** 0.0002 ***
Male (female as control group) (0.0103) Access to medical resources (0.0000)
Ace 0.0011 * Log (Total annual household —0.1108 ***
& (0.0006) income) (0.0034)
Education level (no education as control group) Weekly physical activity (No exercise control group)
Primary and below —0.0108 Low intensity —0.0396 ™
(0.0123) (0.0164)
Above primary school, 0.0034 . . —0.0497 ***
secondary school, and below (0.0149) Moderate intensity (0.0168)
. —0.0453 L . —0.0972 ***
Junior college or above (0.0395) High intensity (0.0174)
L. 0.0131 ***
Self-rated health status (poor as control group) Number of chronic diseases (0.0038)
Fai —0.0336 *** C 1.9297 ***
air (0.0102) onstant (0.0614)
—0.0581 ***
Good (0.0171)

Note: *p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are in parentheses.

Third, the better the health status of the middle-aged and elderly, the lower the medical
financial burden of their families. For each additional chronic disease, the financial burden
of family health care increases by 1.31% (at the 1% significance level). The family medical
financial burden of the middle-aged and old people with average self-rated health status
is 3.36% lower than that of the middle-aged and old people with poor self-rated health
status, and the family medical financial burden of the middle-aged and old people with
poor self-rated health status is 5.81% lower.

3.4. Heterogeneity Analysis: Gender and Age

To test the heterogeneity of the impact of medical insurance proposed in some of the
existing research results, this paper adopts the sub-sample regression method to conduct a
classification regression according to the gender and age of the samples and to explore the
group differences in the impact of medical insurance. The results are shown in Table 4.

Table 4. Heterogeneity analysis (gender differences and age differences).

. Total Medical Expenditure Family Medical
Observations . 4
Probit LOLS Financial Burden
0.307 —0.240* —0.029
Gender diff Female 2109 —0271 —0.142 —0.022
ender difterences Mal 1490 0.194 —0.261* ~0.033*
ale —0.261 —0.145 —0.018
0.047 0.009 0.002
Age differences Aged 45-59 1289 —0.464 0.182 0.031
0.398 * —0.374 *** —0.047 ***
Aged 60 and above 2310 —0.217 ~0.123 —0.016

Note: * p < 0.1, *** p < 0.01. Standard errors are in parentheses.
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First, gender differences are examined. Participation in medical insurance reduces
the total medical expenditure of middle-aged and elderly females by 24.0% and that of
middle-aged and elderly males by 26.1%, at a significance level of 10%, compared with the
group that has not participated in medical insurance. This gender difference is also reflected
in the impact on family medical burden. Participation in medical insurance reduces the
family medical financial burden of a middle-aged and elderly male by 3.3%, this result is
significant at the level of 10%, but the effect on the family medical financial burden of a
middle-aged and elderly female is not significant. Therefore, the negative effect of medical
insurance on the total medical expenditure of middle-aged and elderly males is slightly
stronger than that of middle-aged and elderly females, and the negative effect on the family
medical financial burden of middle-aged and elderly males is also stronger than that of
females.

Second, the influence of age differences is explored. Participation in medical insurance
has no significant effect on the 45-59 age group, but it can promote their utilization of health
services for the elderly group aged 60 and above. It reduces their medical expenditure by
37.4% and their family medical economic burden by 4.7% at the significance level of 1%.
This shows that the effect of medical insurance is more significant for the elderly group
over 60 years.

4. Discussion

A high medical financial burden constitutes an important reason for some families
to return to poverty, therefore, medical insurance plays an important role in preventing
families from returning to poverty. This paper selected the middle-aged and elderly with
a high demand for health services as the research object and the microdata of the latest
CHARLS as the data source. Moreover, the poverty reduction effect of medical insurance
on middle-aged and elderly families from the perspectives of the absolute index (total
medical expenditure) and relative index (proportion of medical expenditure in per capita
annual income) were discussed; some meaningful arguments were found.

First, there is a substitution effect between medical insurance and total medical expen-
diture. Similar to the research by Zang and Zhang (2019) [4] and Liu (2015) [9], medical
insurance was found to be beneficial in significantly reducing the total medical expenditure
of middle-aged and elderly people. The total medical expenditures of people with medical
insurance were significantly lower than those of people who did not participate in medical
insurance. In addition, the two-part model showed that participation in medical insurance
reduced the total medical expenditure by 25.9% at a significance level of 5%. The Heckman
sample selection model showed that participation in medical insurance resulted in a 29.0%
reduction in total medical expenditure at a significance level of 1%. Two models were
selected at the same time to better avoid the problem of sample endogeneity, and the
empirical results obtained by the two empirical models were the same, indicating that the
empirical results are relatively robust.

Second, medical insurance had a negative effect on middle-aged and elderly families.
Medical insurance reduced the medical burden of middle-aged and elderly families. Com-
pared with people who did not participate in medical insurance, participating in medical
insurance helped them to reduce 2.36% of the medical financial burden at a 10% significance
level, indicating that medical insurance may be beneficial for people by reducing medical
expenditure by reducing precautionary savings. Although there are some differences in
specific data, this further confirms the arguments of Ding and You (2019) [12] and Zhu and
Shi (2016) [13].

Thirdly, the poverty reduction effect of medical insurance on middle-aged and elderly
families had heterogeneity in gender and age. Compared with females, the negative effect
of medical insurance was more significant for males. Participation in medical insurance
reduced the total medical expenditure of middle-aged and elderly males more than that of
middle-aged and elderly females. Medical insurance reduced the family medical burden of

59



Healthcare 2023, 11, 477

middle-aged and elderly males by 3.3% at a significance level of 10%, while the effect on
the family medical burden of middle-aged and elderly females was not obvious.

Finally, appropriate participation in sports was beneficial for reducing the pressure of
medical expenditures for the middle-aged and elderly. Compared with the middle-aged
and elderly people who did not exercise, the total medical expenditure and family medical
financial pressure of the middle-aged and elderly people who did exercise moderately
every week was lower. In addition, taking part in low-intensity physical activity every
week reduced the family’s medical financial burden by 4.06% (p = 0.004), taking part
in moderate-intensity physical activity every week reduced it by 6.03% (p = 0.000), and
participation in high-intensity physical activity every week reduced it by 9.54% (p = 0.000).
Therefore, our conclusion is the same as Ren et al. (2014) [22]: participation in physical
activity significantly reduced the pressure of medical expenditure on middle-aged and
elderly people by reducing their probability of illness.

However, there are inevitably some study limitations. For example, a longitudinal
comparative study on the historical data of CHARLS (2008, 2011, 2015, and 2018) was
not conducted; perhaps the longitudinal research results of the multi-year data are more
accurate. In addition, our research data is taken from the 2018 data, before the outbreak
of COVID-19 which has had a huge impact on China’s national economy and households
over the past three years and may also cause some deviation from our research conclusions.

Nevertheless, our research still brings some policy implications. First, the government
should further expand medical insurance coverage to ease financial burden and promote
equal access to health. For example, the government should strengthen the publicity of the
important role of medical insurance, especially for middle-aged and elderly individuals
with poor health, and there should be a large demand for medical services to participate
more in medical insurance so that they can enjoy the welfare policies of medical insurance,
improve the overall health level of the people, and relieve the pressure of rising medical
expenses. Secondly, the government should give more protection to vulnerable groups,
such as the elderly and low-income families, and improve the fairness and effectiveness of
the medical insurance system. The effect of medical insurance on the medical expenditure
of middle-aged and elderly families is more significant than in urban and high-income
groups. Therefore, the marginal utility of medical insurance for the middle-aged and
elderly and low-income groups is higher. From the perspective of improving the fairness
and efficiency of the system, medical insurance should be strengthened in the protection of
vulnerable insured groups by expanding the coverage of low-income groups, reducing the
proportion of self-payment and other measures, and providing more welfare policies to
middle-aged and elderly people and low-income groups. Finally, the government should
improve the supporting mechanism of medical insurance and the medical security system.
Although medical insurance reduces the medical burden of the insured object, the effect is
limited. With the rapid increase in the care and medical needs of the disabled elderly, it is
urgent to introduce corresponding countermeasures, such as the promotion of long-term
care insurance policies, to effectively disperse the pressure faced by medical insurance.

5. Conclusions

Our research results further verify that medical insurance can significantly reduce the
total medical expenditure of middle-aged and elderly people, thus reducing the medical
burden of middle-aged and elderly families. That is, medical insurance has a poverty
reduction effect on middle-aged and elderly families, and there is heterogeneity in gender
and age. Accordingly, we propose to further expand the scope of medical insurance
to provide more protection for the elderly and low-income families, as well as other
vulnerable groups, and improve the fairness and effectiveness of the medical insurance
system. However, the pressure of government financial expenditure (especially under
the impact of continuous COVID-19), the existence of a moral hazard, and other factors
have reduced the effectiveness of medical insurance. The long-term care insurance system,
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which is relatively mature in Germany, Japan, and other developed countries but has only
begun to pilot in China in 2016, can play a certain auxiliary role.

Future academic research can be further expanded in the following aspects: first,
integrate the latest CHARLS data with previous data to explore the changing process of
the poverty reduction effect of medical insurance on middle-aged and elderly families.
Second, focus on adverse selection and moral hazard in medical insurance and evaluate
the impact of adverse selection and moral hazard on the release effect and negative effect
of medical insurance demand. Third, evaluate the tacit degree and actual effectiveness
of various medical insurance divisions and cooperations, combined with other medical
insurance systems in China, and explore the overall improvement plan of the current
medical insurance system in China, including further improvement of the auxiliary role of
the long-term nursing insurance system.
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Abstract: In this qualitative study, we provided an in-depth understanding of how Community-
Integrated Intermediary Care (CIIC), a new service model for family-based long-term care (LTC), was
perceived by its users. The CIIC, established in Chiang Mai, Northern Thailand, consisted of three
main interventions: (1) A temporary respite care center; (2) A family-centered care capacity building;
(3) Functional training delivered as community group exercise and home exercise to improve healthy
ageing for independent older adults. Ten pairs of dependent Thai older adults, their primary family
caregivers, and ten village health volunteers were recruited using the purposive sampling method.
Data were collected via semistructured in-depth interviews. A thematic descriptive qualitative
analysis was used for data analysis. The findings revealed that CIIC helped reduce the burden of
family caregivers by providing respite, relief, and care coordination. The experiences of the CIIC
users indicated possibilities for service redesign, development, and delivery strategies to better meet
the LTC needs of older adults and family caregivers. Following the local stakeholders” commitment
and local community health volunteers” network, a well-integrated formal and informal care CIIC
model can be implied as an effective and sustainable ageing care service model in Thailand and other
Asian countries in the future.

Keywords: ageing; caregiving; Community-Integrated Intermediary Care (CIIC); older adult; Thailand

1. Introduction

Population ageing is increasing worldwide [1,2] and Thailand is expected to step
into the super-aged society as the percentage of Thailand’s total population aged over
60 years old is estimated to reach 28% by 2031 [3]. The sustainability of the traditional
family-based long-term care model, currently practiced in Thailand and other Asian coun-
tries, has been challenged by the rapidly ageing population, increasing skipped generations
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where grandparents are left at home with their grandchildren to take care of each other
reciprocally, and increasing direct and indirect cost from informal caregiving by the family
members [4-7]. To address these challenges in sustainability through human resources and
technical needs, a randomized controlled trial, Community Integrated Intermediary Care
(TCTR20190412004; Thailand (CIIC project)) was implemented in Chiang Mai where 18.2%
of the total population comprised older adults [8].

The CIIC center was established in February 2020 on a campus of the Mae Hia Munici-
pality, Chiang Mai, Northern Thailand. This new service model, serving as an intermediary
care center, was situated and integrated within the local community. The intermediary
care concept would link families and communities to formal local older adult care services
and funding within each municipality. The CIIC center, an intervention component of
the research trial, was a result of the coordinated efforts between Japanese and Thai aca-
demics, local government, and health care providers [9,10]. The Japanese team offered
technical and financial support, while the Thai team allowed the use of physical spaces and
established the needed mechanisms for the operation of the CIIC center. The efforts were
aimed at responding to the challenges imposed by the lack of innovative and alternative
long-term care (LTC) services amidst an increasing number of Thai older persons and
families with complex LTC needs. The CIIC project was set out to provide the following
services: screening and assessment of family caregiver burden and LTC capacity, care
capacity building for family caregivers, care prevention exercise program for independent
older persons, and respite care service for families having difficulties with caregiving for
dependent older adults with functional limitations, measured by using Barthel’s activities
of daily living (ADL). The primary outcome was to reduce family caregivers’ burden. The
secondary outcomes included improvements in ADL, depression, and quality of life of older
adult participants.

1.1. Physical Spaces of the CIIC

The center was set up in a building adjacent to the main building of the Mae Hia
Municipality. The CIIC room measured 6 x 4 m? and was accessible via a main entrance
door and an exit door at the rear. It was furnished with four beds, a dining table, and
two recliners. Optimal room temperature was maintained by two air conditioners and
two fans. Mobile curtains were provided to maintain privacy when needed. A toilet
specifically designed for people with mobility impairments was installed.

1.2. The COVID-19 Pandemic and the Implementation of the CIIC Project

Despite a very solid implementation plan, the CIIC project could not be fully imple-
mented due to the COVID-19 pandemic in Thailand. With the emergency declaration on
26 March 2020 [11], and COVID-19 pandemic containment measures, we stopped the
activity from March until the end of June 2020. For safety concerns of the people and
all parties involved in the implementation, the community-based care prevention group
exercise activities were replaced by a home exercise program. A home exercise DVD,
poster, and dairy calendar were provided by the CIIC project. Home visits and technical
training to enhance the care capacity of family caregivers in need were also interrupted by
social distancing measures during the COVID-19 pandemic. However, the research team
continued to monitor the burdened family caregivers and provided tailor-made technical
guidance via an online platform. The implementation was reassessed from time to time
due to the COVID-19 situation. Unfortunately, as the pandemic remained serious and
unpredictable, the CIIC center’s ability to accept dependent older adults with burdened
family caregivers was put on hold indefinitely for safety reasons and to comply with
the government measures to curb infection rates. To plan for reimplementation and to
ensure the best fit of the CIIC services postpandemic, we conducted a qualitative study
to gauge unique experiences of older adults, families, and service providers. Taking the
experience-based design (EBD) approach [12-14], we aimed to identify the implications for
improving or revising the originally planned CIIC services. The EBD approach is a method
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of capturing experiences and designing better service encounters leading to satisfaction and
wellbeing for those using and delivering health and social services. Despite CIIC not being
implemented fully, we aimed to explore the understanding of older adults, families, and
stakeholders’ views on CIIC as it is necessary to estimate the extent of their acceptability of
CIIC and to identify other potential benefits of the CIIC center apart from those highlighted
in the proposal.

2. Materials and Methods
2.1. Ethics, Study Design, and Participants

This study was conducted following the Declaration of Helsinki [15]. The World Health
Organization Ethical Review Committee (WHO/ERC ID; ERC.0003064, dated 7 March 2019)
and Ethical Review Committee for Research in Human Subjects, Boromarajonani College of
Nursing Nakhon Lampang, Praboromarajchanok under the Institute for Health Workforce
Development, Ministry of Public Health, Thailand (approval number E 2562 /005, dated
4 March 2019) approved the ethics of the study. It has been registered at the Thailand
Clinical Trial Registry, trial registration number TCTR20190412004. We conducted face-to-
face in-depth interviews, using semistructured questionnaires with 10 pairs of Thai older
adults and their primary family caregivers and 10 village health volunteers (VHVs) via
door-to-door home visits. Older adults have been defined as participants aged 60 years
completed and above. The primary family caregiver is defined as the family member who
spends the most time providing unpaid care to the dependent care recipients and who is
perceived by themselves and others as the principal person responsible for caring for older
adults. Village health volunteers, the heart of primary healthcare works, have been playing
a key role as community health workers in the primary healthcare system in Thailand for
many decades [16]. Based on the Thai cultural ideals of volunteerism and helping each
other, VHVs are key community personnel in the delivery of care for older adults with
chronic diseases [17]. By using the purposive sampling method, potential participants were
approached and asked by a community volunteer if they were interested in participating
in the interview. Those who expressed their interest were notified of the nature of their
participation in the study and they were advised that their participation in the study
would not have any impact on their current or future provision of healthcare. All the
participants that were approached agreed to participate in the project and consented to their
participation. Each participant was interviewed once at their home by a trained qualitative
researcher. To improve quality assurance and to avoid investigator bias, qualitative inquiry
and analysis were led by an external expert. The families and older adults were shown
a set of pictures of the CIIC center, which was easily accessible and located within their
local community. Afterward, we asked them to reflect on specific issues such as how they
liked the ideas of CIIC, what they expected from the CIIC center, their contributions to
the services, and their preferences for the services and the physical structure of the room.
The caregiver interview was guided by a series of open-ended requests and questions:
(1) Please tell me of your experience (in the past and at the present) with caregiving of the
older person; (2) What are the negative and positive sides of your caregiving? (optional);
(3) Please tell me of your experience with CIIC and its utilization; (4) What should we do to
improve your caregiving experience? (5) What should we do to make CIIC work for you?
The older adult participant was simply asked “In what regards do you think the CIIC has
helped you and your family?” The VHVs were asked about their roles in CIIC, the roles
of CIIC in long-term care, and the improvements needed. Following their responses to
these guided questions, additional in-depth questions were used to elicit their responses
in detail.

2.2. Data Analysis

In-depth interview transcripts were audio-recorded and transcribed into English.
Participants were deidentified and assigned study-specific codes to exclude their names and
any other identifying details in any study data electronic file to secure the confidentiality
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of participation. Data analysis was carried out via manual qualitative analysis using
thematic charts [18-21]. Trustworthiness of qualitative analysis was ensured according to
the four criteria identified by Lincoln and Guba [22]: credibility (e.g., frequent debriefing
sessions among researchers); transferability (e.g., comparison with previous literature);
and dependability and confirmability (e.g., using replicable methods, detailed description
of the study protocol). Thematic descriptive qualitative analysis of the data took the
following steps. For each interview transcript, two researchers read through the whole
transcript to capture the holistic picture of the participant’s experience. These two analysts
then identified the smallest units of data together and assigned them a meaningful code
(called open coding). The open codings with similar meanings were then grouped into
subthemes. Lastly, subthemes were grouped into a theme. The two analysts discussed
subthemes and themes to maximize the best fit between the themes and subthemes and
their respective coding of the participant’s quotes. The analysts then checked whether the
themes and subthemes reflected the participants’ experiences. These themes and subthemes
were modified via subsequent analyses. As a result, there were four themes and eleven
subthemes to identify the additional features of CIIC to meet the needs of Thai older adults,
their families, and other stakeholders for the future implementation of CIIC.

3. Results

The study participants included bedridden older adults (Barthel’s ADL score 0—4),
with the most common underlying condition of stroke, followed by cancer, dementia, and
hip fracture. Primary family caregivers are mostly constituted of spouses and children
with a mean age of 55.27 + 13.7 years. The VHVs were mostly middle-aged well-to-
do persons with their own businesses, such as grocery shop owners, booksellers, food
kiosk owners, florists, etc. Four themes were identified from interviews with family
caregivers, Thai older adults, and volunteers. The themes are as follows: (1) Becoming
a good caregiver; (2) Stretching to the limit; (3) Taking care of one’s health; (4) The roles
of CIIC in addressing gaps in care and strengthening care systems. A summary of the
emergent themes, subthemes, and participants” quotes is described in Table 1.

Table 1. A summary of the emergent themes and participants’ quotes in qualitative descriptive
analysis.

Themes Summary

Participants’ Quotes

Theme 1 Becoming a good caregiver
A responsibility to care: family caregivers
began with being assigned a responsibility to ., . , o .
Subtheme 1 care for dependent older adults regardless of He oy fusband. If s my responsibility to take care of him.
. . . . It can’t be the others.” (FCGID 1)
their readiness or preparation to take on this
duty of care.
“I am tired of caregiving, but I am happy as I must return for
spending her life to take care of her children when we were
young.” (FCGID 2)
“It’s a family responsibility. We can’t deny it or expect others
to do it for us.” (FCG ID 8)
Mastering oneself as a caregiver: The process Every day is a learning day for me. .I learn‘ed qbout the
O, S . disease that he got. I learned about his medications. I learned
of caregiving mastering is not static. Rather, everything that I need to learn to look after him well. I
Subtheme 2 it is quite dynamic and dependent upon the yrmng '

changing needs of older adults as their
illnesses change.

practiced and learned many skills to help him with daily tasks.
It's a lot easier now [than in the past] to help him through the
day.” (FCGID 1)

“You get better at it [caregiving task] the next time you do it.
I felt it was challenging at the beginning, but I think I'm
pretty good at it now.” (FCG ID 4)
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Table 1. Cont.

Themes Summary

Participants” Quotes

Subtheme 3

Applying the knowledge and skills in
caregiving: the acquired knowledge and
caregiving skills are sometimes applied
through a trial-and-error process.

“The doctors and nurses would give us a lot of advice and
knowledge. But we need to make it fit with the care recipient.
It’s not always like what the doctors said to us.” (FCG ID 4)

“Our house is very small, and it is packed with our stuff.
There are steps all over the place. Getting around in a
wheelchair inside the house is almost impossible. We need to
use tandem walking quite a lot to help her move around the
house. We tied a rope around her waist to make tandem
walking easier and safe [so she would not fall].” (FCG ID 3)

Subtheme 4

Knowing the care recipients: it is one of the
critical aspects for the quality of care for older
adults with long-term complex care needs.

“He was barely talking. So, we had to guess what made him
look unhappy and restless. We had to try different things to
help him. Many things didn’t work. But finally, we would
find something that worked for him. You need to know the
older people. I think each person is unique. You must be a
good observer and attentive to care for them well.”
(FCGID1)

“When she frowns and moves her legs, I know there must be
something wrong with her. I would check whether she wet or
soil herself first as this is often the case when she behaves like
this.” (FCG ID 10)

Theme 2

Stretching to the limit

Subtheme 1

Everything is centered around the care
recipient: the needs of care recipients are
prioritized over other needs.

“It’s always about her. It [caring for her] is the priority. We
must settle her care first before we do something else.”
(FCGID2)

“Everyone asks about their patient but not so much about us
[caregivers]. They would ask whether the care recipient
progresses well or has any problems. I understand that we
have very limited time during each consultation [at the
hospital] so we need to focus on the care recipient.”
(FCGID 3)

Subtheme 2

Meeting caregiving burdens and demands at
all costs

“We would do everything to keep him well. Anything that we
can afford even though it is hard. Physically, financially, and
emotionally.” (FCG ID 9)

“My dad has been bedridden for about three years, and I used
all my time and efforts to take care of him. It was very difficult
for me to make proper positioning, transfer, and mobility
before I got specific guidance from the CIIC team. Thank you
and because of the improvement in caregiving skills, I can
spare some time to take care of myself every day.” (FCG ID 4)

“I need to sacrifice a lot. I had to quit my job in the city to be
her caregiver. Now I don’t have a monthly salary. I opened a

food kiosk at home so I can be with her and have some regular
income.” (FCG ID 3)

Subtheme 3

Impacts of caregiving on caregivers and
family functioning

“I suddenly became jobless when both of my parents got
bedridden as I am the only child to take care of them. I did not
feel guilty about quitting my job, but I was exhausted from
caregiving.” (FCG ID 8)

“I don’t have time to myself. In fact, the whole family doesn’t
have time for us. We have no life outside our home. No more
gatherings with friends. It can be tough sometimes.”
(FCGIDY9)
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Themes Summary

Participants” Quotes

“There are ups and downs all the time. This was especially at
the beginning of her illness. A lot was happening then. There
were times when I felt that it was too much. I am coping much
better now but I can expect a time when I feel low.”
(FCGID2)

“We have to juggle the care tasks and other things. It's a
constant planning and decision making.” (FCG ID 7)

Theme 3

Taking care of one’s health

Subtheme 1

Healthy lifestyles applied and better health
realized by caregivers

“Taking care of others has taught me a lot about the
importance of having good health. If you don’t want to go
down that path [being bedridden], you must look after your
health very well. I am careful about what I eat. I try to go for a
walk whenever I have time.” (FCG ID 5)

“I could get advice from the CIIC team not only for specific
caregiving skills such as bed bathing, occupied bed making,
etc. but also nutrition advice on how to prepare a balanced
diet for my mother”. (FCG ID 2)

“I have my blood pressure taken by the volunteer as often as I
can. I weigh myself at least once a week, so I know what my
body is like.” (FCG ID 8)

“One of the good things about being a caregiver is that I have
better health. My muscles are much firmer now, and I feel a
lot healthier because of following the healthy lifestyle.”
(FCGID 10)

Theme 4

Roles of CIIC in addressing gaps in care and
strengthening care systems

Subtheme 1

Fragmentation in formal health and social
services: having multiple health providers
also contributed to fragmentation in care as
there was no overall governing body
responsible for the long-term care of

older people.

“There were many hurdles that we had to go through to get
things we wanted for the older adult. We [the family] had to
navigate the [health and social] services by ourselves. The
services were there but we needed to connect them. To do that,
we had to communicate with different people again and again.
You know, there are two separate systems that we must go
through. It's not a smooth process at all.” (FCG ID 3)

“Information from different health providers can be
inconsistent. It’s up to us to decide which one is right for us.
No one knows the whole picture of the care recipient. They
seem to know parts of it, so it’s hard to get everything done in
one go.” (FCGID 4)

Subtheme 2

A dedicated and devoted volunteer is
instrumental in care management

“Without the volunteer, our family would not be able to stand
on our own feet now. She is so supportive. She is always there
for us. She helps talk to the local government and visits us
often. She is the one who cares enough to ask us how we are.”
(FCGID1)

“She is the one who makes sure patients and families in need
of support get help. She has a strong sense of community
where everyone cares for everyone. She helps promote our
foods in the community so that we can have a good sale and
earn more money.” (FCG ID 4)

“I am proud of myself to be a health care volunteer to assist
burdened families with dependent older adults. I assumed that
this is our duty to take care of each other in the local
community.” (Volunteer ID 4)
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“I am a retired person and I have plenty of free time to take
care of my neighbors. I am happy to contribute some good
things to my village.” (Volunteer ID 1)

“When I noticed that she locked her father in bed, I know it is
not good care. I think it is our responsibility to help burdened
families in our community.” (Volunteer ID 6)

“I am happy as I can do CIIC exercise and encourage my
friends to do so.” (Volunteer ID 8)

Subtheme 3

“Thank you. I feel pity for my son for taking care of me all the
time. I want him to take a break. I am pleased to hear that I
can stay there for one week.” (Older adult ID 4)

“It is located within our village. I think I can stay happily
there for a short time but not for a long time.”

Acceptability of the CIIC: The proposed CIIC  (Older adult ID 5)
and its services are very well appreciated and ~ “I don’t want to stay there. I have decided to stay at home

accepted by families, older adults, and until my last breath. Please come to help my daughter who is
volunteers. The CIIC center is viewed as an tired of caregiving.” (Older adult ID 8)

alternative to respite care, not as a “Is it expensive? I noticed she is using a lot of money for
replacement for family care. Home-based buying things for me including diapers and skin lotions. If it
care is still the best option for families and is free of charge care, I want to stay there for a while.”

older adults. (Older adult ID 9)

“When I heard about the CIIC project where we can send our
dependent care recipients for a short-term stay, I felt a big
relief, even though I could not have a chance to use their
respite care service because of the COVID-19 situation.”
(FCGID 8)

“I think free-of-charge care can be difficult to sustain long
term. You better charge the rich family to use your CIIC
center services.” (FCG ID 3)

“I like the idea of CIIC center as it is located within our
village and my mother may not feel being away from home.”
(FCGID7)

“I felt encouraged when I heard that I could send my mother
to your care center temporarily. Thank you.” (FCG ID 10)

Note: FCG = Primary Family Caregiver.

3.1. Theme 1: Becoming a Good Caregiver

Caregivers of older adults in need of LTC at home have gone through a recognizable
pattern of caregiving experiences. It is important to note that, in most cases, only one
family member was selected as the principal caregiver. The sole principal caregiver had to
shoulder the caregiving responsibility and tasks throughout their developmental career
as a caregiver. Family caregivers began with being assigned a responsibility to care for
dependent older adults regardless of their readiness or preparation to take on this duty of
care. They may or may not be adequately prepared by a hospital or healthcare facility. As a
result of the healthcare providers’ lack of knowledge of the whole picture of the situations
and contexts in which care was taking place, most of these existing services could not meet
the information and instrumental needs of the care recipients and their families. Therefore,
informational, educational, and training services tended to be one-size-fits-all services. It
was very common for family caregivers to seek additional information and knowledge
to provide proper care to their dependent older adults. This often resulted in caregivers
receiving incomplete, untailored (too general), and conflicting information which made
it difficult for them to use the knowledge in managing care. Apart from the information,
caregivers also had to acquire the skills required to work with older adults. These skills
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included skills related to medical procedures, moving, or transferring the care recipients,
waste management, nutrition and hydration management, hygiene care, self-care assistance,
and communication. The process of mastering caregiving is not static. It is rather a dynamic
process as it is dependent upon the changing needs of older adults as their illnesses change.
The vast knowledge and skills the family caregivers have received either through health
service providers or self-inquiries are put into play. The acquired knowledge and skills
were sometimes applied through a trial-and-error process. This process may take weeks or
months before the caregivers can figure out what works best for the patient, for them, and
their family. Knowing the care recipient was one of the critical aspects for the quality of
care for older adults with complex LTC needs. As the caregivers became more involved
and engaged with their caregiving, they observed the care recipients and learned about
their behaviors, problems, and needs. They also learned what works and what does not.
Knowing the care recipients not only helped increase the quality of care but also reduced
caregivers’ frustration because of trial and error. It also improved the caregivers’ confidence
and morale as they have achieved the desired outcomes of care.

3.2. Theme 2: Stretching to the Limit

To meet the needs of older adults, family caregivers must stretch their limits. The
situation was particularly stressful for families living with very limited incomes, irregular
jobs and earnings, and a limited number of capable caregivers. This also applied to
caregivers having ill health and chronic conditions which need to be managed. Everything
was centered around the care recipient and their needs were prioritized over other needs of
the caregivers. Caregivers were trying their best to put the needs of their care recipients
ahead of theirs. Healthcare providers also focused solely on the needs of the dependent
older adults without extending specific considerations to the needs of caregivers or families.
Healthcare assessments were purely directed at the care recipients, leaving very limited
room for discussions about the caregivers’ family situations and wellbeing. Having to
stretch their limits can negatively impact the family’s functionality, wellbeing, and the
quality of care provided to their care recipients. Negative impacts of caregiving on different
aspects of their life were noted, one of which was loss of a job due to voluntary job
resignation to become a caregiver. In addition, others experienced a loss of economic
productivity as they had to juggle between jobs and caregiving tasks. They also experienced
muscle pains and aches, emotional stresses, social isolation, and lack of sleep.

3.3. Theme 3: Taking Care of One’s Health: Healthy Lifestyles Applied and Better Health Realized
by the Caregivers

Despite evidence of negative experiences of caregivers about caregiving, they also
reported positive aspects of caregiving. Being a caregiver for a certain period made the
caregiver and the family health conscious. The caregivers learned about healthy lifestyle
choices, applied what they learned by themselves, and realized the benefits of adopting
healthy lifestyles. Understanding healthy foods and diets was the most common benefit
highlighted by the primary family caregivers.

3.4. Theme 4: Roles of CIIC in Addressing Gaps in Care and Strengthening Care Systems

Caregivers experienced fragmentation in existing health services, especially during the
early stages of caregiving. The early stages of caregiving often involved decision-making on
health services, settlements of jobs and caregiving demands, and caregiving arrangements.
This stage featured high emotional stress among caregivers due to the abrupt changes
and crises in the family. Caregivers found it difficult to sort out all the information in a
way that eased their decisions. Having multiple healthcare providers also contributed
to the fragmentation of care as there was no overall governing body responsible for the
LTC of older adults. There were also no specific focal point service providers who could
navigate the caregivers into the system or liaise the services across different care systems.
A stark fragmentation was found between health and social service systems. Bridging the
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two systems needed to be fulfilled by the families themselves. This often-caused unnec-
essary stress on the caregivers and delayed access to the required services and help. In
the absence of comprehensive social services, caused by a lack of an effective coordination
system between health and social care, dedicated and devoted volunteers became critical
in liaising between the two systems. A dedicated and devoted volunteer is valuable and
instrumental to care management. Volunteers helped communicate with the local gov-
ernment about the unmet needs of the care recipient older adults and caregiving families,
raised community awareness about the families in need of support, conducted regular
visits to their houses and assessed the ongoing problems and needs, connected families to
existing resources within and outside the community, assisted the families to the extent
of job and income generation, and spoke for the families. Their dedicated efforts have
seen older adults receive the needed services from the local government such as home
modifications and financial assistance. The proposed CIIC and its services were very well
appreciated and accepted by families, older adults, and volunteers. The CIIC center was
viewed as an alternative to respite care, not a replacement for family care. Home-based
care is still the best option for families and older adults as the care recipients and care-
givers prefer to be cared for in their own homes. Being in their own home is associated
with having control of what they do, conveniently accessing needed items, and being less
stressed due to the familiar surroundings and people at home. CIIC respite service is
the perfect option when the family cannot juggle between routines and caregiving tasks.
Respite care has a short-term stay nature, not a long-term continuous stay, and it is free of
charge. Voluntary donations to the center should be considered an alternative to fixed-cost
copayment. Proactive and outreach home-based services by CIIC were beneficial to older
adults and their families.

4. Discussion

In summary, this new service model suggests that CIIC bridges the gaps in existing
health and social services and strengthens existing community resources such as volun-
teer caregiver support. To better address the experiences of service users and family care
providers, services for family caregivers should include the following: (1) A wellness
program for family caregivers; (2) Caregiving competence development; (3) Management
competence development; (4) Ongoing support of caregiving role performance. The out-
come of this model is quality of care (in terms of care for older adults and family caregiver
outcomes such as family caregiver wellbeing) (Figure 1).

Quality of
Older Adults Care

Caregiving Role
Performance

Caregiving

Management
Competence

Competence

Wellness Program For Family Caregivers \

Community Resources and Services + Volunteer Support

Figure 1. The Community Integrated Intermediary Care (CIIC) model, enhancing the quality of care
for older adults.
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Emerging themes and subthemes resulting from the qualitative analysis can be implied
for CIIC as follows.

4.1. Implications of Theme 1: “Becoming a Good Caregiver” for CIIC

In consideration of the four functions of the CIIC project ((1) Screening and assess-
ment of family burden and LTC capacity; (2) Care capacity building for family caregivers;
(3) Care prevention exercise program; (4) Respite care service for families having difficulties
with caregiving), we suggest that CIIC considers both principal and supplemental or other
types of caregivers in capacity building. These caregivers can help share the caregiving
responsibility and help offset the principal caregivers’ burden and negative impacts. CIIC
provides ongoing and continuous support to family caregivers and their care recipients.
The support should respond to changing needs of caregiving which are developmental in
nature and very dynamic across different stages of caregiving and illnesses [23,24]. Regular
assessments of the needs of caregivers should also be an essential part of this ongoing sup-
port. Supports for caregivers may be guided by the developmental career of the caregiving
framework.

4.2. Implications of Theme 2: “Stretching to the Limit” for CIIC

Services provided by CIIC take a family-centered approach and have dual focuses.
They emphasize the needs of the care recipients and those of the caregivers. CIIC should
assist health and social care providers to better understand and effectively provide family-
centered services. This may be achieved through formal or informal training and work-
shops [24-26]. As caregiving-related stresses can be quite detrimental to the health and
wellbeing of both dependent older adults and caregivers, measures to respond to their
needs in a timely and adequate manner should be explored and considered by the service
providers [25,27-30]. A range of innovative health and social services are suggested to be
offered to caregivers. These include, and are not limited to, health promotion, illness pre-
vention, income generation, financial assistance, counselling, social and religious activities,
and respite care.

4.3. Implications of Theme 3: “Inking Care of One’s Health” for CIIC

CIIC should reap the opportunity to introduce health promotion services to caregivers
and families. Family caregivers are aware of staying healthy not only for themselves
but also for their care recipient who is really in need of his/her help all the time. These
health promotion services include the promotion of exercise activities, the introduction of
a balanced diet to improve nutrition, and avoidance of substance abuse such as smoking
and alcohol.

4.4. Implications of Theme 4: “Roles of CIIC in Addressing Gaps in Care and Strengthening Care
Systems” for CIIC

To address the fragmentation in formal health and social services, CIIC should be
involved in care management as early as possible to prevent unnecessary caregiving-related
stresses and delays in accessing healthcare services. Navigation and liaison services may be
considered to help bridge the gaps between different service providers [31,32]. Amidst the
current lack of a designated formal care coordinator, a dedicated volunteer can be assigned
and trained to serve as a care coordinator [33,34]. These volunteer coordinators work with
families, social care providers, health providers, and other community organizations to
ensure that older adults and families can access the needed services on a timely basis [35].
The lessons from CIIC noted that dedicated and devoted volunteers are valuable and
instrumental in care management. They are advised to be equipped with the mindset,
knowledge, and skills to effectively perform the assigned roles. Moreover, volunteers can
be recognized as an integral part of CIIC and the wider community care systems. Their
contribution to the systems should be formally and informally valued and recognized on
various important community platforms. Moreover, CIIC is considered acceptable as it
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is a well-integrated home-based and CIIC center-based service. Alternatives to the pay-
for-service approach should be explored with consideration of the abilities of the families
to pay and the existing financing mechanisms of health and social services. The finding
of this study to reflect the usefulness and acceptability of CIIC via qualitative evaluation
may be limited by the Thai culture of consideration for others and feeling of gratitude and
reciprocity. However, the strength is that our findings may form the tip of the iceberg where
sustainability and maintenance of implementation are required to see the full effectiveness
to provide stronger evidence for an ageing world.

5. Conclusions

Our findings supported that the experience-based design of CIIC could help family
caregivers of older adults reduce caregiver burden and become good caregivers by pro-
viding ongoing and continuous support for care capacity building via a family-centered
approach. In addition, CIIC also provided a respite care center to host the dependent
older adults when their family caregivers are burned out or not available for caregiving
temporarily. In consideration of sustainability, traditional home-based and CIIC-based
services should be well integrated. A welfare-free-of-charge approach to service financing
may be considered, depending on the ability of families to pay for the services. By using
effective community support and local stakeholders for the provision of infrastructure for
ageing care and a strong community health volunteers’ network, the model of CIIC can be
sustainable for healthy ageing communities in Thailand.
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Abstract: Objective: To evaluate the effectiveness of the online version of the Chronic Disease Self-
Management Program (CDSMP) on physical activity and depressive symptoms in individuals with
non-communicable diseases (NCDs) in Mexico and Peru during the COVID-19 pandemic. Materials
and Methods: Quasi-experimental study with a non-probability sample of 114 people with NCDs,
recruited by invitation in Mexico and by convenience in Peru. The participants were assigned to
intervention (n = 85) and control (n = 29) groups. The Personal Health Questionnaire (PHQ-8) and
the Physical Activity Scale were used to assess the outcomes. Measurements were taken before and
after the intervention. The CDSMP comprises six sessions that take place once per week and last 2.5 h
each. Results: The intervention group showed a significant reduction in depressive symptoms and an
increase in physical activity (PA) at the end of the program. In contrast, the control group showed no
significant improvement in depression and presented a significant decrease in PA.

Keywords: depression; physical activity; self-management; non-communicable diseases

1. Introduction

In the changing global health landscape, chronic or non-communicable diseases
(NCDs) represent one of the greatest challenges of the 21st century. According to data
from the World Health Organization (WHO), approximately 74% of global deaths are
attributable to these diseases, which are primarily cardiovascular diseases, cancer, chronic
respiratory diseases, and diabetes [1]. In addition to representing a direct threat to life,
these diseases can also give rise to a range of psychological complications, with depression
being a particularly prevalent consequence [2]. The epidemiological landscape in low-
and middle-income countries is comparable. In Mexico, NCDs account for approximately
75% of deaths, with depression specifically affecting around 9% of the adult population.
An increase in major depression cases has been observed among adolescents and young
adults [3]. Similarly, these diseases pose a significant burden on public health in Peru,
contributing to 73% of total deaths. Recent studies indicate that approximately 7% of
adult Peruvians suffer from depression, with a notable rise in cases during and after the
COVID-19 pandemic [4].

The interaction between NCDs and depression is “a two-way street” [5], i.e., while
living with a chronic disease may increase the risk of developing depression, the inci-
dence of depression also increases as these diseases accumulate [6]. The evidence suggests
that 30% of people with an NCD suffer from depression, and this figure rises to 41% in
the presence of multimorbidity, the presence of three or more diseases [7]. Likewise, de-
pression can aggravate the symptoms of an NCD, hinder self-care, and worsen clinical
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outcomes [3,8,9]. It can also impede treatment follow-up and proper care of NCDs, increas-
ing the risk of multiple complications [9] and their duration [5]. Furthermore, depression
can ultimately impair an individual’s capacity to engage in daily activities and negatively
impact their quality of life [9,10].

The management of NCDs encompasses three primary strategies: physiological sup-
port, risk-factor education, and regular physical activity [11]. In this sense, the scientific
literature supports that regular physical activity (PA) is an effective treatment for these
diseases [6,12-14]. However, a lack of PA also has detrimental effects on health; people
who are physically inactive have an increased risk of mortality [13,15]. They are also twice
as likely to experience depressive symptoms [16].

On the one hand, some studies have investigated the relationship between depression
and PA, documenting that regular exercise not only benefits physical fitness but also plays a
crucial role in improving the mental and emotional state of people living with NCDs [12,16];
one of the most notable findings is that adults who comply with regular PA guidelines have
lower levels of depression [14,16-18]. The implementation of PA has been demonstrated to
enhance a number of domains that are adversely affected by NCDs. These include body
weight, fatigue, mental well-being, muscle and bone strength, physical capacity, and quality
of life [11]. On the other hand, physical inactivity has been found to be associated with an
increased risk of depression [16,19], particularly in women. [20].

Against this backdrop, there is a need for multimodal therapeutic approaches to
address the problem of NCDs. Self-management programs, which aim to equip patients
with skills and tools to manage their health, are a promising strategy. There is a large body
of empirical evidence supporting the effectiveness of chronic disease self-management
programs (CDSMPs or Tomando Control de su Salud (Spanish version)) across diverse
formats, settings, and populations [21,22]. This research has evaluated outcomes that
include improvements in quality of life [23-25], adherence [23,26,27], and reductions in
hospitalizations and physician visits [24,28-30], which are promising for the improvement
of depression and anxiety [21].

In Mexico, the CDSMP program has shown similar results in reducing depression and
stress, improving social activity limitation, perception of quality of life, and communication
with physicians. Concurrently, an augmentation in the level of physical activity, adherence
to medical appointments, and self-management practice have been documented [31]. Fi-
nally, the CDSM program has demonstrated its effectiveness when implemented virtually.
Participants in the program experienced significant improvements in self-efficacy, reduced
pain and fatigue, and better chronic symptom management [32]. Additionally, there was a
decrease in emergency room visits and hospitalizations [33]. During the COVID-19 pan-
demic, studies conducted in New York [34] and Washington [35] reported similar results
with the virtual modality, including significant improvements in self-efficacy, a notable
reduction in HbAlc levels and depression, and an increase in physical activity and healthy
eating habits. In Mexico and Peru, enhancements in self-efficacy, disease knowledge,
treatment adherence, and symptom management were also observed [36].

The literature presented above confirms the health problem represented by NCDs.
It also provides evidence of the effectiveness of the CDSMP, particularly on the variables
of PA and depression. However, there is a lack of studies on the impact of the program
in the Latin American region, especially during the COVID-19 pandemic, which was a
complicated historical moment for people living with such diseases.

In the context of the pandemic, people with NCDs were considered a vulnerable group,
as they were more susceptible to infection or death due to the virus [37] and to developing
severe complications from COVID-19 [38—40]. Furthermore, indirect effects of COVID-19
on the treatment and self-management of people with NCDs were found. For example,
social distancing measures affected the attendance of visits to specialists and the lack of
production of NCD drugs [41], as well as the effects of unemployment and lack of access to
social security [42].
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It is also known that the COVID-19 pandemic caused drastic changes in daily life,
with confinement and social distancing limiting the usual physical activities [40]. These
limitations created an environment in which maintaining adequate levels of PA could
be challenging and highlighted the need to deliver programs remotely, safely, and effi-
ciently [37,43]. Given this situation, it became imperative to adapt and implement virtual
programs [44] that promote PA and a healthy mental state.

In view of the serious problem of NCDs and their impact on PA and mental health,
which were exacerbated during the pandemic, as well as evidence of the positive results of
the aforementioned program, the aim of the present study was to evaluate the effectiveness
of the online version of the CDSMP program on physical activity and depressive symptoms
in people with NCDs in Mexico and Peru during the COVID-19 pandemic.

2. Materials and Methods
2.1. Participants

The non-probabilistic initial sample consisted of 132 people with non-communicable
diseases. The sampling was mixed: by invitation in Mexico and by convenience in Peru.
Those with a diagnosis of NCD of more than 3 months at the time of the study were
included. Those under 18 years of age and those who did not respond to all the instruments
were excluded. The participants were consecutively assigned to intervention and control
groups; the final sample consisted of 114 participants: intervention group (n = 85) and
control group (n = 29). The process for forming the study sample is shown in Figure 1. The
design of this study was quasi-experimental with independent (intervention and control)
and repeated (pretest-posttest) measurements.

People with NCD
Initial sample (n = 132)

Excluded (n=2)
Underage (n=1)
Incomplete instruments (n = 1)

Consecutively Assignment
(n=130)

[ 7 i |
i ]
' . [

Interventional Group s Control group

(n=89) (n=41)

Lost to follow-up

Lost to follow-up

(n=4) (n=12)

Final sample
(n=85)

Final sample
(n=29)

Average attendance at
CDSMP =53,
median = 5.3

Figure 1. Study sample.
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2.2. Measuring Instruments

The Personal Health Questionnaire (PHQ) was used to measure depression. The
version validated in Mexico consists of 8 items and a Likert-type scale with 4 options (from
0 points = no day to 3 = almost every day). An overall score is obtained by summing the
responses and is categorized into no depressive symptoms, 0—4 points; mild symptom:s,
5-9; moderate symptoms, 10-14; severe symptoms, 15-19; and very severe symptom:s,
20-24 points. The internal consistency was « = 0.78 [45]. Physical activity was measured
using the Lorig et al. scale [46], which consists of 6 items assessing the frequency of exercise
in minutes per week, with 5 response options ranging from 0 = none to 4 = more than 3 h.
It is interpreted using the average score when the items are added together. Its validation
in Mexico showed an internal consistency of o = 0.62 and a test—retest reliability = 0.72 [45].

2.3. Procedures

Initially, approval for the use of the CDSMP program was obtained from authori-
ties at the Faculty of Nursing, Tampico-Universidad Auténoma de Tamaulipas, Mexico,
and the National Institute of Neoplastic Diseases (INEN), Peru. Trained facilitators or
leaders then recruited people with NCDs. In Mexico, a call for applications was dis-
seminated through social networks during the second half of 2021. In Peru, the INEN
worker leaders invited the users of the institute to participate in the study during the
first semester of 2022. Assignment to the intervention and control groups was non-
randomized. Before and after taking part in the program, the instruments were applied
(pretest and posttest measurements), which were automated using the Google Forms plat-
form (https:/ /workspace.google.com/products/forms/). The posttest was applied at the
end of the sixth session in the intervention groups and the same day in the controls.

The CDSMP program, an online format, consists of six sessions of 2.5 h each, meeting
once a week, and is facilitated by two people who have been previously trained and
certified by Stanford University. Its content addresses topics related to healthy eating,
exercise, decision-making, symptoms such as sleep, pain, and fatigue, managing difficult
emotions, problem-solving, communication skills, and goal setting [47].

2.4. Ethical Considerations

This study is part of a project funded by the Consejo Nacional de Humanidades Cien-
cias y Tecnologias, CF-2023-G-1394, entitled “Self-Management Strategies to Improve the
Health of Persons with Chronic Illness and Family Caregivers. A Networked Work”. It was
approved by the Research Ethics Committee of the Tampico Nursing School, Universidad
Auténoma de Tamaulipas, registration number FET/CI/2023/002, and by the Institutional
Research Ethics Committee of INEN, letter No. 149-2020-CIEI/INEN. The study adhered to
the guidelines established in the Regulations of the General Health Law on Health Research
in Mexico [48] and the Helsinki Declaration [49].

2.5. Statistical Analysis

Frequencies, percentages, and means and standard deviations were used to de-
scribe the characteristics of the study sample. The Kolmogorov-Smirnov test was used
to determine the normality criteria of the variables, which showed significant results
(p < 0.05): Nonparametric inferential tests were used for the above: the Mann-Whitney
U and Wilcoxon tests. The analyses were performed using the Statistical Package for the
Social Sciences (SPSS-25).

3. Results

The sociodemographic characteristics show that 83.3% of the participants were female.
The mean age was 58.8, with a standard deviation of 11.5. The predominant nationality
was Peruvian (81.6%), marital status was married (53.4%), and the most frequent NCD
reported by participants was cancer (28%) (see Table 1).
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Table 1. Sociodemographic characteristics.

n=114 f %
Gender
Female 95 83.3
Male 19 16.7
Nationality
Peru 93 81.6
México 21 18.4
Marital status
Married 61 53.4
Divorced 7 6.1
Single 27 23.6
Widower 19 16.9
First NCD reported
Cancer 28 36.8
Diabetes 18 23.7
Hypertension 11 14.5
Other NCDs reported 19 25.0
Total = 114 100%

Note: f = frequencies, % = percentages.

The results of the comparison test between the intervention and control groups (Mann—
Whitney U) show that there were no significant differences (p > 0.05) in the depression and
PA variables in the pretest measure, therefore, the groups were equal before starting the
intervention. However, in the posttest measure, significant differences were detected in
both variables (p < 0.001) (see Table 2).

Table 2. Comparison between groups (intervention and control) in pretest—posttest measures.

Intervention Groups (n = 85) Control Groups (n = 29)
Inter-Subjects Sig.
Mean Rank Mean (SD) Median Mean Rank Mean (SD) Median
Depression pretest 54.95 6.01 (5.0) 3 63.23 6.04 (4.9) 45 0.243
Phys;iaeltssct“‘”ty 57.50 120.4 (126.1) 75 57.52 133.4 (158.1) 60 0.973
Depression posttest 51.51 3.26 (4.1) 1 75.07 5.86 (4.3) 6 <0.001
Physical activity 66.68 160.4 (124.2) 135 30.60 53.8 (62.9) 30 <0.001
posttest

Note: n = sample, Sig. = significance, SD = standard deviation.

To achieve the research objective, the Wilcoxon signed-rank test was applied. As can
be seen in Table 2, significant results (p < 0.05) were seen in the intervention group for the
two research variables (see Table 3).

Table 3. Pretest—posttest depression and physical activity, intervention groups.

Intra-Subjects Mean Rank Mean (SD) Median Sig
n =85 Positive Negative Pretest Postest Pretest Posttest
Depression
(R 0-24) 25.44 34.23 6.01 (5.0) 3.26 (4.1) 3 1 <0.001
Physical activity
(R 0-1080) 39.21 43.50 120.4 (126.1) 160.4 (124.2) 75 135 0.006

Note: n = sample, Sig. = significance, SD = standard deviation, R = range.

With respect to the control group, the results of the analysis show statistically signifi-
cant differences in PA (p = 0.003) but not in depression (see Table 4).
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Table 4. Pretest-posttest depression and physical activity, control groups.

Pretest-Posttest Mean Rank Mean (SD) Median Sig
n=29 Positive Negative Pretest Posttest Pretest Posttest
Depression
(R 0-24) 13.55 11.62 6.04 (4.9) 5.86 (4.3) 4.5 6 0.977
Physical activity
(R 0-1080) 6.08 13.53 133.4 (158.1) 53.8 (62.9) 60 30 0.003

Note: n = sample, Sig. = significance, SD = standard deviation, R = range.

In order to clarify the direction of the changes of interest in the intervention group
and the control group, graphs were plotted using the value of the median, before (pretest)
and after (posttest) the intervention. In Figure 2, it can be seen that the intervention
group showed a significant improvement in reducing depression, while the control group
worsened during the same period.

4.5

Pretest Postest
- e G GC

Figure 2. Results of the CDSMP program for the depression variable. Note: pretest and posttest
medians for depression in the intervention (dashed line) and control groups (solid line).

Figure 3 shows a marked improvement in the PA level of the intervention group after
the program, increasing from 75 to 135 min of exercise, in contrast to the control group,
which experienced a reduction in activity level in the same time frame.

150
»” 135
"”’
100 7§’,¢‘
”
50 60
30
0
Pretest Postest
=== Gl GC

Figure 3. CDSMP program results for the physical activity variable. Note: pretest and posttest medi-
ans in the physical activity variable of the intervention (dashed line) and control groups (solid line).

81



Healthcare 2024, 12, 1668

4. Discussion

The objective of this study was to evaluate the efficacy of the online version of the
CDSMP program on physical activity and depressive symptoms in people with NCDs
in Mexico and Peru during the COVID-19 pandemic. In response to the above, the re-
sults indicate significant improvements in PA and a reduction in depressive symptoms
in the intervention group at the end of the CDSMP program. In contrast, the control
group showed negative results in both variables, which were significant in the case of
PA. In other words, users with NCDs who did not participate in the program during the
pandemic period significantly decreased their PA practice. These findings demonstrate
the efficacy of the online CDSMP to improve these two key aspects of health in individ-
uals with NCDs, which, on the one hand, are considered an effective treatment for these
diseases [6,12-14,20], and on the other hand, interact in a reciprocal manner leading to a
deterioration in health [5,6,8-10].

The improvement in PA and the decrease in depression reflect results similar to
previous studies [23-25,34], which also documented benefits in quality of life and adherence
to post-intervention treatment. However, these findings provide new evidence of the effects
of the CDSMP program in Latin American contexts, where there is a paucity of studies
documenting these effects. In this regard, only the study by Penarrieta et al. [31], in which
they applied the same program in a face-to-face format, with a sample of people with NCD
in Mexico, reported similar results with benefits in PA and depression at 3 and 6 months,
compared with the control group. It should be noted that no empirical evidence was
detected that reports any negative effects of the CDSMP program on PA and depression,
therefore, the results of this study are similar to the international literature.

In regard to the control group, a negative and significant effect on PA was discerned.
This confirms the findings of some authors who found that during the social distancing and
health restrictions adopted during the pandemic, PA could be affected or limited, under-
scoring the importance of implementing distance programs [37,43,50]. These contributed
to reducing the complications to which people with NCD were exposed [37—40], such as
the increased risk of mortality and depressive symptoms [13,15,16].

With regard to the depression variable, the contrast between the results observed in the
intervention and control groups (see Figure 2) allows us to affirm that the CDSMP program
can be an extremely important tool, since it has been documented that depression interferes
with self-care and treatment follow-up, in addition to worsening clinical outcomes, quality
of life, and affecting daily activities [5,8-10].

In addition, the favorable results of the CDSMP online format could have a positive
impact on some of the problems that were accentuated during the pandemic, such as non-
attendance at specialist consultations or lack of access to social security [41,42]. Therefore,
it is suggested to continue disseminating the program and provide evidence to support
its efficacy in different Latin American countries, as well as its benefits in face-to-face
and virtual formats. It is also suggested that the CDSMP be proposed among the health-
related public policies of Mexico and Peru since there is evidence supporting the program’s
contribution to reducing or postponing negative consequences on the health of people
with NCDs.

With reference to the limitations of this study, the drawbacks derived from the social
distancing that occurred during the COVID-19 pandemic are highlighted, which made it
difficult to form the study sample. Thus, the non-randomization in the assignment to the
intervention and control groups was also a limitation; however, the equality test between
groups in the pretest measure ensured its initial equivalence. Finally, the absence of follow-
up measures is also an important limitation, so it is suggested to perform measurements at
6 and 12 months in subsequent studies.

5. Conclusions

The TCS program in an online format proved to be an effective tool for improving
physical activity and reducing depression in people with NCDs in Mexico and Peru,
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particularly in the context of the pandemic, when access to face-to-face health facilities
was limited. Therefore, for future research, it is suggested to replicate self-management
programs in virtual formats, as well as to carry out medium- and long-term evaluations, to
address public health challenges in developing countries.

In conclusion, the results of this work contribute to the body of evidence supporting
the CDSPM program worldwide. The practical implications are that the online CDSPM
represents a valuable tool to combat NCDs in Latin American countries such as Peru and
Mexico, where epidemiological indicators position them as serious health problems and
health systems lack the capacity to provide adequate face-to-face services.
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[S I N N

Abstract: The COVID-19 Yorkshire Rehabilitation Scale (C19-YRS) is a patient-reported outcome
measure designed to assess the long-term effects of COVID-19. The scale was validated and is
commonly used in the general population. In this study, we assess the utility of the C19-YRS in
evaluating the post-COVID burden among residents of long-term care facilities with a mean age
of 79. C19-YRS and Barthel index evaluations were performed among 144 residents of long-term
care facilities reporting new or worsened symptoms or functioning three months after convalescence
from COVID-19. The C19-YRS-based screening showed that 70.9% of COVID-19 convalescents
had >1 complaint three months after recovery. The highest C19-YRS-scored symptoms (indicating
a higher burden) were breathlessness, fatigue, and cognitive and continence problems; however,
symptomatology was very heterogeneous, revealing a high complexity of the disease in older persons.
The mean total C19-YRS score was higher in hospitalized patients (n = 78) than in the outpatient
group (n = 66) (p = 0.02). The functioning subscale of the C19-YRS strongly correlated with the Barthel
index, with r = —0.8001 (p < 0.0001). A moderately strong correlation existed between retrospectively
reported C19-YRS-based functioning and the Barthel index score reported before illness (r = 0.7783,
p < 0.0001). The C19-YRS is instrumental in evaluating the consequences of COVID-19 among
long-term-care residents. The assessment allows for a broad understanding of rehabilitation needs.

Keywords: COVID-19 Yorkshire Rehabilitation Scale; long-term care; post-COVID-19

1. Introduction

Older people, or those with immunodeficiencies and/or chronic diseases, remain at
high risk of severe COVID-19, even in a time of the dominance of SARS-CoV-2 Omicron
sublineages with less virulence compared to those present at the beginning of the pan-
demic [1]. Institutional long-term care, i.e., nursing homes and social assistance facilities,
are places in which all these factors cumulate, making the community of residents, older
people living with advanced physical and/or cognitive disabilities, one of the populations
most vulnerable to COVID-19. Long-term care facilities became hotspots for COVID-19
spread and mortality due to increased transmission rates [2—4]. While SARS-CoV-2 Omi-
cron sublineages are unlikely to cause an excess of severe COVID-19 similar to that of the
SARS-CoV-2 Delta variant, hospital admissions and deaths are still frequent, i.e., reported in
about 4-5% of residents [5]. Subsequent outbreaks of COVID-19 in long-term care facilities
may sustain strain on residents, personnel, and the healthcare system [6,7]. However, while
populational vaccinations decreased the risk of the severe clinical course of COVID-19, they
were insufficient to prevent infection outbreaks in long-term care facilities [7,8].
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The COVID-19 burden does not end with convalescence. Health deficits may persist
for months after the illness and substantially impact patients’ functioning. Post-COVID,
also called long-COVID or post-acute sequelae of SARS-CoV-2 infection, was included in the
ICD-10 classification in September 2020 and is defined by the World Health Organization as
a condition that occurs in individuals with a history of probable or confirmed SARS-CoV-2
infection, usually three months from the onset of COVID-19, with symptoms that last for at
least two months. Symptoms, which most commonly include but are not limited to fatigue,
shortness of breath, and cognitive dysfunction, cannot be explained by an alternative
diagnosis [9]. The literature lists over 200 different symptoms [9,10]; however, no minimal
number of symptoms is required for diagnosis at present [9]. Attempts to develop a new
post-COVID definition revealed that the algorithm needs to incorporate the symptoms and
characteristics of patients, e.g., sex, age, and comorbidities [11]. Patients living in long-term
facilities are an example of a population in need of determining the burden of post-COVID
and guiding care and rehabilitation programs.

It is well established that the functioning of COVID-19 convalescents living in long-
term care facilities, assessed by the standard activities of daily living (ADL) questionnaire, is
impaired months after the illness [12,13]. Assessment tools like the Barthel index, which is
frequently used as an administrative evaluation of patients in nursing and social assistance
homes, capture functioning without quantifying the whole dimension of post-COVID
syndrome. This may limit the perception of the healthcare needs of patients. A comparison
of the COVID-19 Yorkshire Rehabilitation Scale (C19-YRS) with the EuroQoL 5D-5L, a
health-related quality of life assessment tool, showed higher symptom detection with
a disease-specific scale and agreement in shared items [14]. Proper tools that allow for
the screening of post-COVID syndrome are needed for tailored interventions in patients
with post-COVID. Patients of an advanced age and with multimorbidity frequently report
post-COVID symptoms, i.e., fatigue, pain, depression, and cognitive dysfunction. It is
challenging to distinguish between post-COVID and other clinical entities. Minimally,
the evaluation must include at least a comparison of possible syndrome manifestations
with health and functioning before the illness. Retrospective assessment of pre-COVID-19
symptoms or functioning reported by patients can be biased.

The pandemic had a substantial impact on residents of long-term care institutions
which is not only measured by the number of infections and deaths but also adverse
effects on physical and emotional functioning [15-17]. Knowledge about post-COVID in
older adults, especially those with the most advanced age, complex disabilities, and frailty,
is scant [18]. This also concerns the population of residents of long-term facilities who
experience rapid and significant functional decline following infection and disabilities
persisting from a few to several months [12,13,19]. Investigating delayed COVID-19 effects
on long-term care residents requires careful attention to their intricate health issues and
varied physical, psychological, and social needs.

As mentioned before, the C19-YRS is a patient-reported outcome measure assessing
the long-term effects of COVID-19. The scale encompasses 22 items divided into symp-
tom severity, functional disability, and global health score and provides a comprehensive
insight into the persisting symptoms of post-COVID. The clinical utility and psychome-
tric attributes of the C19-YRS were appraised in an observational study of patients with
post-COVID attending rehabilitation clinics (n = 187). The analysis employed classical
psychometric methods, encompassing data quality, scaling assumptions, targeting, relia-
bility, and validity assessments. The results indicated that the internal consistency was
high, with good concordance between the overall perception of health and the patients’
reports of symptoms, functioning, and disability [20]. After the study, the C19-YRS was
largely adopted in clinical practice, and a modified version (C19-YRSm) was devised as a
patient-reported outcome measure for post-COVID syndrome which has been validated
for patient assessment and monitoring in this context [21,22]. In summary, the C19-YRS
was studied in populations of individuals recovering from COVID-19, particularly those
experiencing lingering symptoms. Through this scale, healthcare professionals can garner
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a more profound understanding of SARS-CoV-2’s enduring impacts, aiding in enhancing
rehabilitation approaches [23-26]. The C19-YRS had not yet been studied in a population
of patients of the most advanced age. Frailty and functional dependency in older patients
make them more susceptible to severe and critical conditions, often exhibiting complex and
atypical symptoms in sequelae [27,28]. This necessitates a comprehensive approach to their
assessment and care management. The C19-YRS captures a broad range of symptoms, func-
tioning items, and overall health, has validated reliability, and focuses on patient-reported
outcomes [20-22,29].

In this study, we assessed the utility of the C19-YRS to evaluate the post-COVID
burden among residents of long-term care facilities. We correlated the total C19-YRS score
with the Barthel index to assess the agreement between two measures: the COVID-19-
specific and standard measures used in long-term care facilities. In addition, we assessed
agreement between retrospectively assessed functioning and the Barthel index assessed
before the illness, which is routinely and regularly evaluated in every patient in long-term
care facilities in Poland.

2. Materials and Methods
2.1. Study Design

This was a cross-sectional study utilizing some historically reported data. The study
was conducted in four social assistance facilities and one nursing home in Wielkopolska,
Poland. SARS-CoV-2 infection was confirmed using PCR testing from nasopharyngeal
swabs. All enrolled residents of long-term care facilities were COVID-19 convalescents who
reported worsening (including the presence of new symptoms) health or/and functioning
three months after their recovery from COVID-19. The screening for the worsening was
performed using the C19-YSR. Collected characteristics included sex, age at the time of
illness, and COVID-19 course, which was characterized as requiring hospitalization or
not. A Barthel index assessment was conducted parallel to the C19-YRS assessment. All
assessments were performed three months after recovery from COVID-19.

The C19-YRS questionnaire was obtained from Rory J. O’Connor, Leeds General Infir-
mary, Leeds, United Kingdom, and translated into Polish. The C19-YRS has four subscales:
symptom severity (including the most common symptoms of post-COVID), functional
disability, additional symptoms, and overall health. The severity of every symptom (breath-
lessness, cough, swallowing/nutrition, fatigue, continence, pain/discomfort, cognition,
anxiety, depression, and post-traumatic stress disorder (PTSD)), five functional disabilities
(communication, mobility, personal care, other ADL, and social role), additional symptoms
(palpitations, dizziness/falls, weakness, sleep problems, fever, and skin rash), and overall
health were evaluated at scale from 0 to 10 each, where 0 indicated no symptom/disability
and 10 indicated extreme symptom severity/disability. Routinely, the C19-YRS includes
item evaluation at assessment and before COVID-19, i.e., patients rated all symptom:s,
functioning, and overall health pre-COVID-19 and at the assessment. All patients reporting
impairment in >1 item or an additional symptom were included in the analysis.

Patients or their legal representatives gave informed consent before data collection.
This study was authorized by the Ethics Committee at the Poznan University of Medical
Sciences (approval note KB-247/21).

2.2. Data Analysis and Interpretation

The total C19-YRS scores were calculated as the sum of all subscores (22 items).
Data were analyzed descriptively, with continuous variables presented as means with SD
values and as counts and percentages in the case of nominal variables. Symptom severity
and functional impairment assessed by the C19-YRS were considered severe when the
mean subscale sore was >6, moderate in the range from 3 to 5.9, and mild when <3 [29].
Continuous variables in subgroups of patients were compared using a one-way ANOVA.
Pearson’s correlation was used to analyze the association between the Barthel index and
the total C19-YRS score or its functioning subscale. To assess agreement between C19-YRS-
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based functioning retrospectively reported by patients and functioning reported before
COVID-19, we assessed the correlating retrospective assessment of functioning performed
three months after the illness with the Barthel index score values assessed before COVID-19.
Correlations were interpreted based on the method of Chan, Y.H., 2003 [30]. Values p < 0.05
were considered statistically significant. Statistical analysis was performed using MedCalc
22.013 statistical software (MedCalc Software, LLC, Ostend, Belgium). Data were visualized
using MedCalc software or Microsoft Office Package.

3. Results
3.1. Patients

In total, 203 patients were screened for the presence of symptoms of worsening
functioning or the presence of new symptom(s) three months after COVID-19. Among
them, 144 patients (70.9%) declared during the C19-YRS-based screening at least one new
complaint or worsening symptoms, functioning, or overall health compared to the period
before COVID-19. Participant characteristics and two main analyzed measures are shown in
Table 1. Patients aged >80 years comprised 52.1% and patients aged >65 years comprised
91.6% of the overall population. None of the patients were vaccinated against COVID-19.

Table 1. Patient characteristics.

Characteristic Patients (n = 144)

Mean age, years (£SD) 78.7 (£9.4)
Males, n (%) 57 (39.6%)
Clinical course of COVID-19, n (%)

Not hospitalized 66 (45.8%)

Requiring hospitalization 78 (54.2%)
Mean C19-YRS score (£SD) 51.2 (£31.2)
Mean Barthel index score (+SD) 57.1 (£33.5)

3.2. Post-COVID Burden Evaluated Using the COVID-19 Yorkshire Rehabilitation Scale

The mean (£SD) total C19-YRS score was 51.2 (£31.2) (Table 1). Women had a higher
mean total C19-YRS score than men (57.1 £ 30.4 vs. 42.4 + 30.4, p = 0.005). The total
C19-YRS score was higher in hospitalized patients than those who remained in a long-term
care facility during the illness (56.9 & 31.4 vs. 44.7 & 29.8, p = 0.0190); however, there
was no difference between the mean Barthel index scores in groups of hospitalized and
non-hospitalized patients (53.6 & 33.5 vs. 61.3 £ 33.2, p = 0.1750).

Based on the mean C19-YRS symptom subscale, 3.5% of patients (n = 5) had se-
vere symptoms, 16.7% had moderate symptoms (n = 24), and 79.9% had mild symptoms
(n =115). Severe functional impairment was present in 30.6% of patients (n = 44), moderate
functional impairment was present in 31.9% (n = 46), and mild functional impairment
was present in 37.5% (n = 54). Table 2 shows symptoms, functioning, overall health, and
additional symptom subscores. The mean symptom and functional subscores were higher
in the hospitalized patient group than in non-hospitalized patients (Table 2). These two
groups had no difference in overall health and additional symptom subscales (p = 0.9).

The symptoms with the highest severity in the overall population were breathlessness,
fatigue, cognition disturbances, and continence (Table 2 and Figure 1a). The most affected
functioning areas were other ADLs, social roles, and personal care (Table 2 and Figure 1c).
Among other symptoms, the highest severity was reported for weakness, sleep problems,
and dizziness/falls (Table 2). Symptoms that were more severe in the hospitalized than in
the non-hospitalized group were breathlessness, continence, depression, and PTSD (Table 2
and Figure 1b). Patients who were hospitalized due to COVID-19 had a higher impairment
of mobility, personal care, and communication than patients who spent the illness in a
social assistance facility or nursing home (Table 2 and Figure 1d). There was no difference
in overall health perception between hospitalized and not-hospitalized groups, and the
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only additional symptom that was more severe in the non-hospitalized group than in the
hospitalized group was skin rash (Table 2).

Table 2. The COVID-19 Yorkshire Rehabilitation Scale symptom, functioning, overall health, and ad-
ditional symptom items analyzed in all patients and subgroups of non-hospitalized and hospitalized
patients. Higher scores indicate higher symptom severity or greater impairment of functioning.

C19-YRS Subscales/Items, Non-Hospitalized

Mean - SD All Patients Patients Hospitalized Patients p-Value *
Symptom subscale 186 £174 149 + 159 21.7 £18.2 0.0180
Breathlessness 2.7+32 16+24 37+35 <0.001
Cough 1.0+22 12+24 0.8+20 0.2170
Swallowing/nutrition 1.0+£25 08+23 1.1+£27 0.6270
Fatigue 2.6 £3.1 2.6 £3.1 2.7 +3.1 0.8630
Continence 24+37 1.6+32 3.1+4.0 0.0150
Pain/discomfort 1.8+29 1.7 +27 1.8 +3.0 0.7530
Cognition 25+34 2.0+ 3.0 29 +37 0.1470
Anxiety 1.7+29 1.3+26 2.0+£3.0 0.1310
Depression 1.9£27 14£25 23+28 0.0410
PTSD ! 1.1+24 06+17 14+28 0.0320
Functioning subscale 21.5 +14.8 18.6 = 14.4 24.0 +17.2 0.0280
Communication 20+3.1 1.3+26 25+34 0.0200
Mobility 43 +37 34+35 51+37 0.0070
Personal care 48 +3.7 40437 55+3.6 0.0150
Other ADL 54+ 3.8 51+4.0 5.8 £3.6 0.2620
Social role 49+42 48 +43 51+43 0.6290
Health overall 53425 53+23 53+£27 0.9630
Additional symptom subscale 59476 58+t76 59+78 0.9440
Palpitations 07+18 08+1.8 07+18 0.7970
Dizziness/falls 1.3+21 1.1+19 14+23 0.3840
Weakness 20+24 1.8+2.0 23+27 0.2310
Sleep problems 14+24 15+26 1.3+23 0.6430
Fever 02+0.7 02+£0.7 0.1£0.7 0.6400
Skin rash 03+13 0.6 1.8 01+£04 0.0100

* one-way ANOVA for comparison between non-hospitalized and hospitalized groups. ADL, activities of daily
living; 1PTSD, post-traumatic stress disorder; SD, standard deviation.

3.3. Correlation between Assessment Tools

The total C19-YRS score was fairly correlated with the Barthel index, with r = —0.4749
(95% CI: —0.5925 to —0.3376) (p < 0.0001) (Figure 2a). There was a very strong correlation
between the sum of the functioning scores of the C19-YRS and the Barthel index with
r=—0.8001 (95% CI: —0.8521 to —0.7324) (p < 0.0001) (Figure 2b). Finally, to assess agree-
ment between patients reporting functioning status which, with the C19-YRS, is reported at
assessment and retrospectively for before COVID-19, we correlated these answers with the
Barthel index scores recorded before infection as part of routine assessment. There was a
moderately strong correlation between the retrospectively reported functioning subscale of
the C19-YRS and the historic Barthel index, with r = —0.7783 (95% CI: —0.8359 to —0.7038)
(p < 0.0001).
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(d) hospitalized due to COVID-19 (red) or with a course of the disease not requiring hospitalization
(blue). Higher scores indicate higher symptom severity or highgreater impairment of functioning.
The range of scores was from 0 to 10. PTSD, post-traumatic stress disorder.
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4. Discussion

We are in a time of intensified research on post-COVID syndrome; however, data
available for older adults are scant [31-33]. Here, we screened for post-COVID symptoms
and impaired ADLs in the group of COVID-19 convalescents living in long-term care
facilities. About half of the patients reporting new symptoms or worsening of functioning
were over 80 years old. These patients are rarely included in studies assessing the post-
COVID burden [18].

Functioning is one of the primarily impaired aspects of post-COVID sequelae and
was extensively studied before in a population of residents of long-term facilities [12,13,19].
Older patients more frequently reported mobility and ADL impairments [23]. The current
results confirm that the highest scores, indicative of impairment, were attributed to different
functioning items compared to symptom items. Almost every third patient had severe
functional impairment, highlighting the need for rehabilitation. Similar to the earlier
observations of Zhang et al., 2023 [24], the female sex was associated with the presence of
post-COVID symptoms.

A fair correlation existed between the total C19-YRS score and the Barthel index, but a
robust agreement existed between the functioning subscore and ADL measure. This indi-
cates that the C19-YRS itself captures a broad view of post-COVID-associated dysfunction.
This may result in more positive screening results, as shown previously [14]. The use of
the C19-YRS for screening post-COVID symptoms in the group of patients > 55 years old
resulted in 81.2% of patients reporting > 1 symptom. The COVID-19-specific measure
allowed for broader symptom detection than other measures. Interestingly, in our study,
the standard ADL measure used in long-term care facilities did not capture the difference
in functioning between hospitalized and non-hospitalized patients, while the C19-YRS
did. Both symptoms and functional impairment were more pronounced in patients who
required a hospital stay due to COVID-19. Patients who needed hospital admission de-
manded more health resources after the acute infection [26].

In our study, severe symptoms were reported by only a few patients, unlike the
previous study [29]. For the first time, we used the C19-YRS to screen a population of
advanced-age persons, whereas earlier, general practitioners referred adult patients (men
age 47) to a multidisciplinary rehabilitation service [29]. These differences largely contribute
to our cohort’s lower severity of symptoms compared to earlier experiences with the C19-
YRS. The sampling method largely affects the subscales values recorded, e.g., the random
sampling of patients (mean age 67) without severe cognitive and functional impairments,
based only on the history of COVID-19 but not the presence of worsening symptoms,
functioning, or overall health resulted in lower scores than those reported here [34]. The
questionnaire allows one to capture a heterogeneous spectrum of symptoms. In line with
earlier reports about the post-COVID manifestation in older adults, fatigue and dyspnea
were the most prevalent [24,33]. In our study, breathlessness was the most severe among
patients hospitalized due to COVID-19, whereas fatigue severity was similar to that of
non-hospitalized patients. Respiratory failure during COVID-19 requiring hospitalization
correlated with respiratory symptoms in the year after acute SARS-CoV-2 infection [35].
Breathlessness-associated hypoxia, in combination with long-term care immobilization
and social isolation, may result in cardiovascular and neurological complications [36].
Timely respiratory rehabilitation intervention may improve the prognosis. Respiratory
rehabilitation benefits pulmonary function, quality of life, and anxiety in older persons
with COVID-19 [37]. Another important finding is a relatively high incontinence severity
in the studied group. Awareness about the association between SARS-CoV-2 infection and
this symptom is low, leading to inadequate early management. The underlying mechanism
is poorly understood and possibly involves a low-grade bladder infection, autonomic
nervous system dysfunction, pudendal nerve neuropathy, and weakened musculoskeletal
systems impacting pelvic floor function [38,39]. It should be stressed that continence
(and also swallowing, fever, and skin rash) were infrequently reported in the C19-YRS
validation study, and their contribution to the overall measurement properties of the
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scale was limited [20]. In our study, incontinence was the fourth most severe symptom,
indicating that the assessment may have more value in older age than in middle-aged
adults. The only symptom more severe in non-hospitalized patients than hospitalized
patients was a skin rash; however, the severity was low. Since post-COVID is thought
to be an immune disorder driven by viral persistence, molecular mimicry, and other
pathological mechanisms [40], a worsening or new-onset disease, autoimmune condition,
or allergic reaction is frequently described in the literature [41,42]. The risk of autoimmune
manifestation increased over time since the onset of infection and was independent of the
patient’s demographics. The main factor predicting the risk of manifestation was COVID-19
in an outpatient setting [42]. The authors considered that anti-inflammatory treatment
during hospital stays may decrease the autoimmune burden of post-COVID. The exact
mechanism may protect hospitalized patients from developing a skin rash.

We found a very strong correlation between self-reported functioning and ADL eval-
uated independently. The Barthel index and ADL score are the most frequently used
assessments to evaluate the functional impact of COVID-19 across different contexts [43].
However, there are differences between the functioning subscales of the C19-YRS and the
Barthel index, e.g., C19-YRS covers communication and social role, which is missing in the
Barthel index [20,44]; there was a very strong correlation between both assessments. The
severity of symptoms reported by patients can be biased to some degree by subjectivity in
their evaluation and a general perception of the worsening of care associated with prac-
tices and policies related to the pandemic. In addition to the correlation of assessments
performed simultaneously, the functioning reported by patients in the pre-COVID time
strongly correlated with the Barthel index score. This indicates that using the C19-YRS
gives reliable results regarding functioning before and after the illness and that recall bias
is limited, at least with respect to ADL. The reliability of the retrospective assessment, espe-
cially in patients for whom syndrome symptoms may overlap with other comorbidities,
was one of the issues requiring investigation [18].

This study had limitations. It was a cross-sectional study that captured the long-term
COVID-specific burden three months after recovery from the disease; however, post-COVID
is not a stable phenomenon, and symptoms and functioning may fluctuate over time, which
was evidenced in the nursing home resident population [16]. The study design limited
conclusions about the scale’s sensitivity to change. Due to its cross-sectional nature, this
study did not allow for a confirmation of the diagnosis of post-COVID since symptoms
should persist for at least two months [9]. It is important to note that the mean scores
recorded in different studies largely depend on the sampling method. This study was
conducted in the early phase of the pandemic, before the populational availability of
vaccines. Receiving a primary vaccination and additional doses was associated with fewer
post-COVID symptoms in an older population [24]. This and the evolution of SARS-CoV-2
sublineages need to be considered when interpreting data from cohorts from different times.
Advanced-age patients are often frail and have physical limitations, cognitive impairments,
and dementia, which could affect their ability to accurately report symptoms using the
C19-YRS, as well as exacerbate post-COVID symptoms. This and low digital literacy in the
population limits the use of the remote version of the scale [45] since many patients would
require assistance in answering questions. The symptoms of comorbidities might overlap
with post-COVID symptoms, making it challenging to attribute specific symptoms to the
syndrome impact accurately.

5. Conclusions

The C19-YRS is instrumental in evaluating the consequences of COVID-19 among
long-term care residents. The original version of the measure can be used in populations
of patients of an advanced age, or at least incontinence should be assessed due to its
high severity in this group. The assessment allows for a broader understanding of post-
COVID needs compared to the sole activities of daily living check. Information about
symptoms and functioning may guide proper rehabilitation interventions since targeting
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symptoms has been shown to impact functioning. The C19-YRS pre-COVID-19 assessment
of functioning had very good agreement with a baseline ADL assessment, confirming the
measure’s reliability in assessing status before the illness.
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Abstract: Dementia care currently presents a challenge to healthcare providers on many levels. The
rapid increase in the number of people with dementia and the costs of care certainly contribute to these
challenges. However, managing the behavioral and psychological symptoms of dementia (BPSDs) has
become one of the most significant tasks in providing care and can lead to poor health and well-being
outcomes, not only for the people living with dementia (PLWD) but also for those providing their
care. Cost-effective, easily implemented, highly adaptable, empirically based alternatives are needed.
Interventions such as Horticultural Therapy (HT), which is naturally informed by Montessori-Based
Methods for Dementia and sensory reminiscence therapies, meets these qualifying factors. This article,
based on a review of current best practices and clinical experience, hopes to provide recommendations
for such an intervention along with special considerations for PLWD and adaptations for different
acuity levels. With additional safe and effective, person-centered, non-pharmacological interventions
available for the complex cognitive and neuropsychiatric manifestations of this disease, a better care
milieu can be provided, improving the quality of life for both patients and caregivers. This article also
identifies the need for continued research into the synergistic effects of person-centered behavioral
and psychosocial interventions combined with environmental approaches to provide the optimal
healing environment for those coping with dementia.

Keywords: nature-based therapy; horticultural therapy; complementary therapies; dementia care;
Montessori methods

1. Introduction

Currently, more than 55 million people are living with dementia (PLWD) worldwide,
and almost 10 million new cases are being diagnosed every year. The global economic
cost of dementia reached 1.3 trillion (US dollars) in 2019, trickling down to healthcare
facilities and personal costs [1]. Considering these numbers as well as the American
baby boomer population, set to begin aging into the dementia range, [2,3], the amount of
PLWD (and their ensuing costs) is predicted to triple by 2050 [4]. This exponential rise
in elderly individuals with dementia will require an equal increase in more specialized
care. Memory care facilities can achieve such care by integrating newer, cost-effective,
non-pharmacological, and person-centered alternatives to managing the complex and
increasing cases of dementia [2].

Dementia is a general term that encompasses the “loss of memory and other mental
abilities severe enough to interfere with daily life” [5]. Such losses are brought on by
physical changes in the brain due to a multitude of causes ranging from diseases such
as alcoholism and Huntington’s disease to traumatic brain injuries and family genetics.
Although Alzheimer’s is the most common type of dementia, there are four other major
categories of dementia. These include Vascular Dementia, Frontal-Temporal Dementia,
Lewy Body/Parkinson’s Dementia, and Mixed-Type Dementia. Over 120 causes, variations,
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and types of dementia have been identified thus far [5]. Even though they can all be
defined by the decline in cognitive function, people living with all types of dementia also
“experience a host of neuropsychiatric symptoms” [6]. Although most often studied in
patients with Alzheimer’s disease, the resulting behavioral and psychological symptoms
of dementia (BPSD) can complicate any cause of dementia. These symptoms are among
the most distressing to both patients with dementia and their caregivers. They are also
associated with a high economic burden [7]. Such symptomatology can also become
an underlying cause of common adverse outcomes for PLWD. These possible outcomes
can include “increased hospitalization, decreased quality of life, and increased distress
among patients and caregivers, as well as being associated with more rapid progression of
disease” [6,8]. This article aims to address two BPSDs that can be especially difficult for
daily caregivers. Agitation and depression affect emotional, social, and ultimately physical
domains. They are also the symptoms that are most proven to be alleviated by Horticultural
Therapy [8].

The neuropsychological symptoms of depression and agitation tend to cause social
isolation and/or low self-worth with a lack of motivation. This amalgamation of symptoms
and their affected domains causes a highly decreased quality of life. Not only does this
affect the person with the disease but also their family, friends, and caretakers [6].

Caretaker well-being is an important consideration in this equation. Formal caregiver
training and ability has been proven to be the most effective BPSD intervention [9]. Trained
caregivers are more likely to provide “high-intensity care” and handle behavioral problems.
They also report higher amounts of strain, mental and physical health problems, and
caregiver burnout [10]. The psychological well-being of a dementia caregiver can also
affect their care recipient. This often stems from the negative aspects of caregiving which
in turn increases the chances of depression and anxiety in their care recipient [11]. The
CDC estimates that about 60% of dementia caregivers suffer from high rates of emotional
distress and approximately 40% report symptoms of depression [12].

Considering these factors, the alleviation of BPSDs becomes highly important for
PLWD and their immediate circle, especially caretakers, affecting the level of care they can
provide [13,14]. Identifying effective neuropsychiatric symptom management techniques in
PLWD, benefiting both patient and caregiver well-being, has become an important clinical
goal. To that end, this article aims to offer helpful information for staff, caretakers, and
activity providers.

Using non-pharmacological means can provide both physical and emotional symptom
alleviation [15]. These interventions are often preferred due to the possibility of medications
precipitating neurobehavioral disturbances [6,16]. Proven alternatives that help with BPSDs
include Montessori-Based Practices, the agency of choice /motor independence, and sensory
reminiscence therapy [16-32]. These practices and their benefits naturally inform the
provision of Horticultural Therapy (HT). HT is defined as the use of gardening activities
for therapeutic exercise aimed at meeting individual treatment goals [33]. Studies from a
systematic review utilizing HT and sensory gardens in caring for patients with dementia
showed significant improvements in agitation levels as well as time spent engaged in
activity. These results show encouraging possibilities for administrators in care facilities to
use HT in caring for patients with dementia [4]. Utilizing such interventions can provide a
clinically relevant, person-centered approach to meet the needs of increasing populations
of persons coping with dementia and their caretakers.

2. Aim

The aim of this article is to explore contributions from the field of horticultural therapy
as informed by associated non-pharmacological approaches to explore current aspects of
dementia care, and in particular, to offer design and practice recommendations specifically
tailored to the needs and clinical goals of those coping with dementia in its various forms.

A search and analysis of both the relevant classical and current literature was per-
formed. With this, in combination with clinical expertise, the authors hope to integrate
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findings to offer safe, cost-effective, person-centered intervention options for BPSD man-
agement in patients and additionally reducing caretaker burden.

3. Methods: Data Sources and Search Strategies

Google Scholar and Pub Med were searched with the keywords: ‘sensory gardens and
dementia’ (6650 results), ‘gardens and dementia’ (17,000 results), ‘dementia and behavioral
challenges’ (17,000 results) and ‘horticultural therapy and dementia” (3020 results). Articles
were assessed for a date range of ‘since 2020’. Articles were reviewed and discussed by
authors. Criteria for selection included meta-analysis, review articles, RCTs, quantitative
studies having high ‘n” and utilizing validated scales, and mixed-method studies with
high 'n” and validated scales. Consideration of earlier studies included foundational works
and “classic studies”. Further citations were derived from mining the reference lists from
previous articles. Lastly, articles addressing unique approaches and interventions were
explored for additional unique contributions to patient care according to the aims of the
paper. Utilizing open-access journal articles was a key consideration in the literature search
to enable wider ease of access. The large number of results precluded a systematic review, so
the above-mentioned criteria combined with clinical expertise and author discussion guided
the reference selections. Fifty-nine articles were chosen to inform the recommendations in
this article.

4. Results: Evaluating Practices Supporting Person-Centered BPSD Management

The management of BPSDs is a highly individualized process. Following a thorough
assessment by appropriate medical professionals, it is important to address any possible
contributing medical problems or medication effects [9]. Concerns regarding the use of
pharmacological therapies are addressed. In addition, non-pharmacological approaches
shown to impact behavioral symptoms in dementia care are explored.

4.1. Pharmacological Therapy

Patients with dementia often are prescribed multiple medications. While pharmaceu-
ticals that address medical problems and pain associated with dementia are important in
managing BPSDs, there is evidence that some of these medications may be contributing to
BPSDs. The reduction or discontinuation of medications associated with increases in BPSDs,
as approved by medical personnel, could significantly improve BPSDs and associated dif-
ficulties [9]. For example, a recent study showed that “reducing anticholinergic burden
by at least 20% significantly reduced the severity and frequency of BPSD and decreased
caregiver burden” [34]. Drug—drug interactions should also be considered when reviewing
or making changes to medications.

While psychiatric medications can help ease BPSDs, side effects can be just as problem-
atic as the symptoms they are designed to combat [35,36]. While polypharmacy increases
the possibility of negative side effects, it may even cause more serious issues “such as
falls, strokes, or death” [6,36]. Due to such issues, pharmacological interventions should
only be prescribed when “behaviors pose a significant safety risk” or if the person coping
with dementia is extremely distressed. Although there is a lack of strong clinical evidence
concerning the research and implementation of non-pharmacological interventions, the
lack of adverse effects makes them promising options for managing BPSDs in situations
that are not imminently dangerous. These interventions should include patients as well as
their formal caregivers for best outcomes [9].

4.2. Horticultural Therapy

E.O. Wilson’s Biophilia hypothesis states there is an innate biological and evolutionary
connection between humans and nature [37] which has significant effects on mood. The
findings of a recent meta-analysis indicate “that exposure to natural environments had a
medium to large effect on both increasing positive affect and decreasing negative affect” [38].
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It has been shown that human beings have a natural fascination and attraction to certain
qualities of nature.

Another important foundational theory in HT work is Attention Restoration Theory
(ART). When environments contain the features of being away, fascination, compatibility,
and extent, it allows for effortless attention to nature that can offer rest and restoration
from mental fatigue [39]. The ability to pay attention to one’s environment and focus
on one’s goals is an important function in life. HT has the potential to impact many
domains of function and can provide mental, physical, cognitive, emotional, social, and
spiritual benefits.

The American Horticultural Therapy Association (AHTA) defines HT as an activity-
based process that is part of a predetermined treatment plan in which “the process itself is
considered the therapeutic activity rather than the end product”. This type of nature-based
therapy can be utilized as part of a stand-alone or team treatment approach. Therapeutic
Horticulture (TH) is a closely aligned practice that aims to improve well-being through
active or passive involvement with nature. TH uses the “restorative value of nature to
provide an environment conducive to mental repose, stress-reduction, emotional recovery,
and the enhancement of mental and physical energy”. A TH session focuses on the
psychological, physical, and social needs of its participants [33].

These activities (HT and TH) can be easily implemented in a variety of settings. Inter-
ventions can range from adjusting and enhancing an already existing garden (specializing
its features to meet the needs of the particular populations it serves while adding biophilic
features) to hands-on indoor planting or sensory-based herbal craft activities. These ac-
tivities can further be graded to reflect the ability level of the participants and provide
an appropriate level of challenge to assist in meeting their clinical goals. Specific areas in
physical, emotional, cognitive, and social domains can be targeted [40].

Although a relatively new field, HT can provide benefits for a wide range of different
populations. This can include, but is not limited to, veterans; people with special needs, psy-
chiatric disorders, and experience of substance abuse; those in skilled nursing and assisted
living settings, cancer (both active and remission) patients; those in hospices/palliative
care; and homeless populations [33]. HT can also be immensely relevant to PLWD. Cogni-
tively, the use of HT/TH has been proven to stimulate memory [41] and improve attention
capacity [42]. Guided horticultural activities can also serve to exercise sequencing abilities,
generalizable to Activities of Daily Living (ADLs). Psychologically, it has been shown to
improve mood [43] as well as quality of life [44], while alleviating depression [45]. HT/TH
can improve personal worth [46], increase self-esteem [47], and enable a sense of pride
and accomplishment. Lastly, it has even been shown to provide an increased sense of
stability [48].

The above benefits are incredibly useful to PLWD and offer great possibilities for
the improvement of BPSDs. In fact, the effects of sensory gardens and HT programs on
improvements in agitation levels and time spent engaged in activity are well documented
for PLWD. Not only is engagement shown to increase but the overall time spent in inactivity
is shown to decrease when HT or sensory gardens are introduced. Even personal affect
became more positive during HT when compared to traditional activities [4]. Planting and
other nature-based activities, whether inside or outside, can promote a range of benefits,
including the provision of a non-threatening, mood-enhancing activity that promotes social
opportunity, inclusion, and support.

4.3. Montessori Method for Dementia

HT is naturally informed by the Montessori Method for treating dementia, which has
been developing for the past twenty years and is used on an international scale. Multiple
reviews have reported that Montessori-Based Practices (MBPs) improved constructive
engagement and had positive affects [16-18], as well as improved eating behaviors and
cognition [14]. The method typically involves “(a) identifying an activity of interest that is
reflective of the individual’s skill level; (b) making use of familiar materials and objects;
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(c) breaking the activity down into small steps; and (d) inviting the individual to complete
the task themselves” [18]. This process can increase the meaningfulness of the activity and
improve motivation and participation.

The Montessori Method relies heavily on the agency of choice and motor indepen-
dence, another proven alternative to the use of pharmaceuticals to help treat BPSDs. “As
human beings. . . we need to be proud of our abilities and feel respected by other people.
These experiences can often be hard to achieve for persons with dementia, partly due to
symptoms of dementia and also due to other persons’ reactions” [19]. This often results in
feelings of “failure/weakness, losing face, ignorance, and conflict” [20]. Therefore, a feeling
of agency and independence becomes very important.

However, because PLWD can have inaccurate perceptions of their abilities, it is practi-
cal to provide both the opportunity to use their abilities while also getting help to remember
how they previously used these abilities [19]. The solution to this balance between inde-
pendence and support/safety is to do things together—as in doing things with the person
rather than for them, focusing on the things the person can do, rather than the things they
cannot—while offering reassurance, encouragement, and plenty of time and patience, if
needed [21].

It is important for the participant to be involved as much as possible in each step of the
activity, with the focus being on maximizing individual contributions during the process
rather than on the product. This can simply mean enabling a person to do things their
way, within reason [22], while also offering a potent tool for therapeutic improvement. A
comparison of behaviors and speech, both before and after utilizing this method, showed
that PLWD displayed a decrease in the negative themes that come with perceived inability
and its BPSDs, as well as an actual increase in ability [23].

4.4. Sensory and Reminiscence Therapy

Sensory stimulation refers to a variety of techniques and activities used to exercise the
senses, helping to increase alertness and reduce agitation [24]. It includes visual, olfactory,
tactile, gustatory, auditory, and even kinesthetic stimulation [25]. Offering the opportunity
to explore stimuli can bring a state of pleasant relaxation [26]. The addition of nature-
based stimuli has the potential to further increase the benefits. Studies show that “simply
touching wood or viewing an image of roses for just three minutes can induce beneficial
physiological responses” including relaxation and stress reduction [49]. Because nature
allows for effortless attention and connection [37,39], it offers easily attainable benefits with
less work for both patient and caregiver.

The beneficial effects of sensory stimulation can extend beyond relaxation (both physi-
cal and mental) to opportunities for returning to a sense of self. According to some dementia
literature, “cognitive impairment in people with dementia is often regarded as representing
a loss of self-hood” [19,29]. This view implies the separation of the mind from the body.
The significance of embodiment for PLWD (and all people in general) cannot be stressed
enough [27]. People living with dementia tend to dissociate from their mind, body, and
current moment in time [19]. The grounding action of embodiment not only helps release
stress and improve mental well-being [28] but can offer some reprieve from symptoms of
dementia [24]. Sensory stimulation therapy offers the opportunity to reorient to the present
by producing increased mental alertness through sensory stimulation. At the same time, it
has the potential to improve quality of care by expanding on the caretakers’ communication
methods for connecting with patients suffering from BPSDs [29]. Therapeutic benefits can
be enhanced through the addition of reminiscence therapy, which typically ties to the sense
of smell but can also include the other senses and even muscle memory.

For over 50 years, memory stimulation in the form of reminiscence therapy has been
seen to help process life events and prepare for death, with added benefits of mental and
psychosocial well-being [30,31]. Knowledge and understanding of a patient’s personal
history and preferences can contribute significantly to optimal patient care and patient
satisfaction [30]. Both knowledge of history, through the eyes of the patient, along with
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information gained from sensory stimulation allows caretakers to view patients as indi-
viduals and find new meaning in their behaviors that push past just being symptoms of
a disease and more towards a way of relating, especially if there is an unmet need [29].
Reminiscence, life review, cognitive stimulation, music therapy, and aromatherapy, among
others, have demonstrated positive effects on people living with dementia [32] and their
caretakers [29]. While these therapies were in use, such as music played during baths,
multisensory stimulation room sessions, and aromatherapy or massage, BPSDs were greatly
improved. Communication, quality of life, and function also improved [27]. As a result of
such improvements, the staff members experienced equal improvement, with a sense of
excitement that made them even more willing to implement such interventions [29].

5. Variations of Horticultural Therapy Implementation
5.1. Doing and Being in the Garden

There are a multitude of ways in which HT can be implemented, depending on
team treatment goals, contraindications, acuity level, and participant preference. When
implementing HT, whether indoors or in a specially designed garden, it is helpful to
consider both passive benefits as well as specific prescribed activity as a therapeutic exercise
designed to meet the clinical needs or treatment goals of participants. The combination
of setting and activity creates the potential for a wide range of therapeutic benefits for an
equally wide range of abilities [6].

5.2. Memory Gardens—Setting Up for Being in the Garden

Memory Gardens can be a great therapeutic horticulture option. To be effective, they
should contain several elements while avoiding elements possibly hazardous to people
with dementia (Table 1).

Table 1. Recommended garden elements and their precautions [50-52].

Element Considerations Precautions
. An enclosed space is important for safety ° Usmg lOdfs on all gate app ar a’fuses or
. It is equally important for visitors not to feel confined so Openings mn between fences is important
Boundary screening fences and walls with hanging plants can since PLWD may be able to open regular
minimize feelings of being closed in. gates and divisions in fences that are not
meant to be opened
e A paved path with a contrasting color on each side/edge
to help delineate safe, flat walking areas from uneven
garden/planted areas should be provided
. This path should be wide, solid, and safe enough to
support wheelchair access . ) e  Raised curbs or edges along walkways can
N . The pialth sthould ft(;:‘rfn a }oop that begins and ends in the cause a tripping hazard
Walkway same location, with foca e  Walkways that are not level are discouraged

e  points that provide interest along the way and signs that
clearly mark an extra wide entry/exit and other
important points

. Interpretive signage can add cognitive stimulation and
provide a sense of meaning to enhance the
garden experience

for similar fall risk issues

Planting Considerations

° Plants with any kind of toxicity level
are discouraged
° Plants with thorns, spikes, or sharp edges,

. Plants that engage all of the senses offer many
opportunities for stimulation including:

O fuzzy and/or textured plants; like cacti, lemongrass, certain roses, and

O fragrant plants; bromeliads are discouraged

O edible plants (i.e., mint and other culinary herbs). ° Plants that have a chance of causing contact
. Plants that are most likely to be familiar to garden visitors dermatitis are discouraged

such as geraniums and roses . Plants whose pollen causes common allergic
e  Something of interest for every season (i.e., a mix of reactions (i.e., chamomile is in the ragweed

annuals and different perennials) family and may cause a reaction for people

allergic to ragweed pollen) are discouraged
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Having a garden that allows visitors to be able to orient themselves through visual
cues and a path that brings them back to where they started provides increased feelings of
control, self-confidence, and reinforcement to go outdoors [46]. The ability to go outdoors,
especially alone (when assessed by a clinician or caregiver based on current weather
conditions and the affect/ability of the individual), has been shown to alleviate the agitation
and depression symptoms of dementia [53]. Just being around plants can help enhance
that effect, offering a soothing, quieting quality [6,48,54]. Providing a space for gathering,
sheltered from the sun, can offer opportunities for socialization, another characteristic that
can improve such symptoms [50-52]. This mix of structured and unstructured activity is
a key benefit to garden visitors as they can be afforded the autonomy to move about as
they see fit while providing a degree of direction. The garden setting can also provide a
purposeful way to meet ambulatory goals. A well-designed garden enhances enjoyment,
increases utilization, and creates a rich setting to employ HT activities that further enhance
the therapeutic potential for participants. This effective combination magnifies the overall
experience of horticultural therapy [6].

Including one or two sturdy garden beds that PLWD can sit, stand, or pull their
wheelchair up to can be a great feature for annual plantings such as herbs, geraniums, or
other familiar flowers. Most people tend to have some past personal experience with or
memory of gardening, especially with parents or grandparents. This is great for stimulating
reminiscence. The fragrant olfactory stimulation offered by herbs is also recommended
in any memory garden. Benches (facing the path) and railings, at appropriate intervals,
are also recommended to allow garden visitors to rest or gain a little extra help while
still feeling independent [50-52]. If no easily reachable outdoor space is available, an
enclosed balcony or sunroom with a garden bed that PLWD can stand, sit, or bring their
wheelchair up to can also achieve similar benefits. The use of low-cost LED lighting can
embellish existing light in a darker space and create a warm-feeling, plant-friendly space for
participants to enjoy, especially in winter when conditions outside may not be conducive
for garden visits. Settings with hot summers will also benefit from a climate-controlled
indoor garden.

5.3. Planting Activity Example—Setting Up for Doing in (and out of) the Garden

The addition of prescribed garden activities aimed at meeting the clinical and personal
goals of the individual adds a range of benefits for participants. Being able to learn about
and explore a few plants (usually no more than three depending on cognitive status) offers
cognitive stimulation and the opportunity to reminisce and engage with texture, thickness,
and different color variations while smelling and feeling the soil or the plant itself. This
provides the opportunity to exercise most of the senses. Choosing one’s plant also provides
some personal control and choice during the activity and an increased sense of meaning.

The simple act of transplanting a starter plant into a larger pot, to give it more room
to grow, offers metaphorical opportunities for discussion which can positively impact
self-confidence and motivation [32,46—48]. This can also be expanded to propagation and
seed starting activities as well, for extra variety, keeping in mind that simple steps, adapted
for different acuity levels (Table 2), done one at a time, while offering two or three choices
for each step tend to work well.

Such activities set up the conditions for easy, sequential task completion, allow-
ing opportunities for independent tiered goal achievement. Sequencing exercises per-
formed during an enjoyable, structured task may generalize to other important tasks
requiring sequencing such as ADL skills [40]. Allowing participants to have a hand in
every single step, even if with assistance, elicits a feeling of accomplishment and pride
(Table 3) [19,21,41].
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Table 2. Recommended adaptations for acuity levels when working with soil [40,55].

Level of Acuity

Adaptation

Sequence of Steps

. Use soil placed in a big, wide container /bucket 1. Mist/spray soil with water;
Higher functionality—ability to stand with high sides placed on a table or surface where 2. Mix soil;
participants can stably stand and mix 3. Mist/spray perlite with water;
Hicher functionality—wheelchair . Use soil placed in a container with lower sides so 4. Mix perl}te; o . .
& Y participants who are sitting down can see inside 5. Then, mix perlite into soil (participants are usually

. Use soil placed in a closed Ziplock bag for easier good at choosmg proper ratios on their own so
accessibility than in containers and more hgve them decide what 1(_)0ks r.1ght);_

: . i . 6. Fill the empty pot one-third with soil;
opportunity for finger mobility practice when 7. Squeeze the pot with the plant inside to
Medium functionality mixing/squeezing with bare hands release roots;

. This is an especially good option for patients who 3. Turn the pot upside down while holding the top
are reluctant to touch the soil or get their of the soil between flat open fingers falling in
hands dirty between the plant;

. Use measuring cups to add different amounts of 9. Release the plant and place it right-side up into its

Medium functionality—less tendency to perlite to the soil or to scoop the soil into pots new pot;
eat materials . This can add some level of familiarity, especially if 10.  Fill all the empty spaces around the plant
the participant was not a gardener with soil.

1. Keep the soil in a Ziplock bag and in the hands of
an activity provider at all times;

2. Present the opened bag to allow one participant to
mist the soil;

3. Close the Ziplock bag and have the next
participant mix the soil in the closed bag;

4. With the Ziplock bag open in the hands of an
activity provider, have one or two people take

. Use soil and perlite in closed Ziplock bags only turns filling the new pot

Lower functionality and/or tendency to . Move all materials away from the participant after X?lder s}liperv1510n; . h h
eat materials completing each step 5. ow t] e ngxt part1c1panf to squeeze the pot wit

. Work in a team or assembly line fashion the plant inside to loosen its roots; .

6. Have another participant turn the plant, along with
its pot, upside down to release the plant from its pot
and “tickle” its roots to spread them out a bit

7. Have one participant make a hole in the pot from
step 4 that is big enough for the plant and place
the plant in the pot;

8. Allow the next participant to fill in the soil around

the plant and pat it down to “tuck in the plant”
and stabilize the roots.

For all Acuity Levels

All equipment and materials used (e.g., trowels, plastic soil containers, bags and bins, water sprayer handles,
pouches, seeds and seed containers/shakers, etc.) should be larger in size than normal for ease of use in this
population and to prevent client frustration and feelings of helplessness while participating in the activity.

Table 3. Recommendations for types of acuity-based assistance [40,55].

Level of Function

Assistance Strategy for Activity Providers/Caregivers

High .

Use mostly verbal cues with minimal physical assistance

e Ask the participant to do part of the task

For example:

O Hold the pot while you fill it with soil or vice versa;

Medium O Hold dried herbs in an open hand while you use one hand to rub them or hold them in a flat open
hand while you direct and tip them into the pouch;
O Hold and pull one side of the string or ribbon when making a knot to close the pouch.
Hand over hand, where your hands are over theirs, makes the activity easier
e Or having the participant’s hand over yours, squeezing when they want you to:
Low O Cut (with a scissor while pruning);
O Squeeze (the pot you are holding to loosen the roots);
O Write a letter on a plant label;
O Push the label into a predetermined spot.

e  Total hand-over-hand physical assistance

Low functionality

Or demonstration while participant chooses options by where their gaze lands

Having something to take care of something (i.e., the finished plant project)—in a
situation where people have little control over anything and others are doing everything
for them—offers a feeling of control and usefulness in the world [44,46]. Not only does this
bring cognitive, emotional, and psychosocial benefits, but it also enables the use of gross
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and fine motor skills. If there are standing tolerance goals, the planting activity can also be
done in conjunction with other rehabilitation therapies.

5.4. Soil-Less Activity Example for Immunological Concerns

Planting and soil activities may not be appropriate for everyone. For example, some
individuals prefer not to have any interaction with soil, even if wearing gloves. In some
such cases, planting activities may become counterintuitive to the alleviation of agitation.
There may also be situations in which soil is contraindicated due to specific immunological
and infection concerns. These considerations and preferences should be assessed and
evaluated by the medical team and activity staff, respectively.

While planting offers many opportunities for sensory practice, other activities such
as an herbal aromatherapy sleep pouch activity can provide additional opportunities to
exercise the senses while experiencing nature. Such activities can start with an exploration
of different dried herbs while learning about their benefits. Next comes comparing their col-
ors and shapes while feeling their textures and squeezing the herbs between a participant’s
palms or fingers. Listening to the noise they make when rubbed, and finally, smelling their
released essential oils while reminiscing about memories can provide a powerful sensory
experience [56].

Providing information about the benefits of the herbs, plus information about their
historic uses at the start of the activity, offers cognitive and auditory stimulation. Offering
three different herbs that are known to help with different parts of sleep [57,58] (like
lavender, lemon balm, and rosemary) allows for the agency of choice, providing participants
the option of refusing to use or interact with specific plant materials. Some people have
very good reactions to certain smells, while others have negative reactions to the same
smell. Exercising such preference in the agency of choice can be easily built into the activity.

This activity also offers an opportunity for the use of fine motor skills by squeezing
and rubbing the herbs to release their essential oils (scent). Mixing and pouring the herbal
blend into the pouch also offers gross motor stimulation, and so does ripping up tissues to
fill the pouch and help distribute the herbs more evenly. Finally, squeezing and mixing the
pouch once closed, to further distribute the materials inside and release their scent, allows
for the use of fine finger motions. Completing such a project and putting it in between
their pillow and pillow case can bring participants a sense of accomplishment and some
ownership over their well-being. Lastly, this activity is not limited to immunocompromised
participants alone. It can be used for the general dementia care population and can be
adjusted to a spice blend sachet or herbal tea blend, with proper participant, nutritional,
and safety considerations, by using a paper coffee filter and 6-inch cotton string, instead of
a pre-made muslin or cotton pouch.

6. Special Considerations for People Living with Dementia
6.1. Memory Gardens—Being in the Garden

Montessori Methods for Dementia are known for focusing not only on supporting the
individual but also on using and adapting the environment to provide safe yet independent
engagement. The environment itself can be used as the support to promote independence.
“We are unable to change the devastating effects of dementia but we can incorporate
strategies and alter the environment while providing meaning and purpose to the day—so
that the person not only engages in life, but has the opportunity to maintain, and even
restore function” [22]. Memory gardens are the perfect example of this. On average, more
than 90% of residents stay inside their unit in a lying down or sitting position throughout
the day [53]. Offering enticing, supportive, and restoring environments can offer important
interventions for such common issues.

Norton, 2023, has provided robust support from multiple studies that show a range of
positive findings for therapeutic garden interventions when applied to help the dementia
population. The majority of these findings were related to an increase in overall quality of
life but there were many other benefits in individuals receiving this therapy, including a
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“reduction in agitation, positive changes in behavior, physical and mental health benefits,
alleviation of social isolation, and potential changes in cortisol levels” [2].

6.2. HT Activities—Doing in (and out of) the Garden

Through this author’s experience of providing a variety of HT activities for PLWD, a
few things have proven themselves to work well. It may seem redundant, but introducing
oneself, while pointing to a nametag—so participants can see where to find your name—
and connecting yourself to something—such as holding up a plant—at the beginning
of every HT activity is highly beneficial. So is a short introduction of what is about to
happen and why. People in later stages of dementia often forget why they are there.
Starting an activity without any introduction can be jarring under such circumstances.
Simple transitions allowing for extra cognitive preparation and an understanding of what
is expected from them during the activity can help alleviate this type of common discomfort.
This is an element that can be easily forgotten by activity facilitators, especially if there is a
mixed group of participants in varying stages of dementia, but such extra transition and
preparation opportunities can be useful to ensure successful activity outcomes (Table 4) [29].

Table 4. Recommended material considerations.

Material Special Considerations

Soil o Use OMRI-certified organic, indoor potting mix as the planting medium

e Add perlite to lighten the soil mix due to general tendencies of overwatering (a little

Perlite too dry is better than too wet)

Use plastic hand trowels and rakes as opposed to metal or wood
Tools . Use safety scissors when scissors are a necessity
Keep track of all tools at all times, especially at the end of the session

Any other added craft material or

ot d . e  Use materials larger than 1 1/2” to lower the possibility of choking [55]
plant decoration

° Avoid:

O Common allergenic plants such as those in the ragweed family
(chamomile, mugwort);
O Finely ground herbs such as marjoram;
O Things that make one sneeze, such as hot pepper or other spices [59];
O Ingestion of Lemon Balm for those on sedatives or hypothyroid medication [56].

Aromatherapeutic Herbs

Safety concerns include areas of mental, emotional, and sensory safety. Some partici-
pants tend to have sensitivities to lights, sounds, and temperature. Sunglasses, earplugs or
strategic microphone speakers, blankets, seating charts, and lots of support, encouragement,
and patience for participants’ independence can all address such sensitivities and allow for
safe and successful sessions on all fronts. Likewise, working effectively with alternative
behaviors maximizes safety and comfort during the activity and success in achieving HT
goals (Table 5).

Lastly, PLWD are not always oriented to the present reality, but we can live in a shared
reality while working on an activity together. This offers a therapeutic calm and stability
for the activity participants and can also offer an opportunity for the formation of trust and
bonds between the participants and caretakers. Allowing participants to feel comfortable
and safe by not contradicting their current reality builds trust and can offer opportuni-
ties to see flickers of their personality and history. This can help caretakers understand
and adapt better to individual needs and proclivities, while helping various activities
of daily living proceed smoothly and providing a more positive work and therapeutic
environment [23,25,26].
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Table 5. Recommendations for working with alternative behaviors.

Behavior

Recommendations for Activity Providers/Caregivers

Dismantling projects

o  Take the project back after each step or move it away from
the participant
e  Make it a team/assembly line project

e  Provide reading/picture material as it coincides with the project
while explaining, demonstrating, or working with everyone else

Short attention span/always fidgeting or doing . Provide small coloring, word search, or other printed games while
things that may be unhelpful to the activity or group everyone else is engaged in listening but make sure the coloring page

or game is simple so as not to take too much time, losing their
activity participation

Eating activity materials

e  Make it a team/assembly line project
Put whatever materials you can in Ziplock bags (i.e., soil)

e  Use additional craft or plant decoration materials larger than 1 1/2” to
eliminate choking hazards

Yelling /inappropriate remarks

e  This can sometimes mean there is an unmet need so asking caretakers
who know the participant best can let you know if everything is ok

e  Sometimes replying with an appropriate acknowledgment or word of
conversation can help

. In some cases, when all else fails, not paying attention to the behavior
may be the only option.

e  Ask care staff to help seat participants according to who they get
along with best and place persons that often have disagreements

Disagreements between participants farthest apart

e De-escalating situations with jokes or a tactful redirect back to
the activity

Refusing to participate while being present

e  Sometimes “participants” like to watch and just being present and out
of their room is enough to meet their goals

e Asking the “participant” for simple opinions on materials or
placement can encourage a type of activity engagement

e Invite the “participant” to be your assistant for the activity or for set
up/clean up

7. Conclusions

Dementia care is moving towards a more multi-disciplinary, person-centered approach.
However, with the predicted exponential rise in the number of dementia populations, an
equal rise in more specialized care will become necessary [2,4]. It will benefit healthcare
providers to begin exploring new options for the management of behaviors that are cost-
effective, easily implemented, highly adaptable, and empirically based. The use of HT,
including specifically designed therapeutic gardens guided by Montessori-Based Practices
fulfills these criteria. The design and activity recommendations offered provide opportuni-
ties to reduce BPSDs as well as improve physical, cognitive, emotional, and social function.
Along with increased engagement and decreased inactivity studies in a systematic review
of HT use in caring for patients with dementia, there were decreased scores on the Cohen-
Mansfield Agitation Inventory (CMALI). Such evidence should encourage administrators
across care facilities to include HT interventions in their care milieu. To summarize, HT is a
suitable, stimulating, and productive activity for dementia care programs.

Given the growing use of complementary therapies for promoting well-being, there
is a need to study new therapeutic approaches that are available in order to find ways
to ensure a high quality of care. This will help define and disseminate best practices for
current and future PLWD across care settings [27] to provide the highest quality of life
possible for those coping with dementia. Further research should continue to explore the
relative benefits of complementary practices in dementia care including interventions such
as HT alone or informed by other accepted practices. Sometimes the right mix of setting,
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approach, and activity can combine to have a robust therapeutic impact on the quality of
life of those impacted by dementia and those who provide care for them.

8. Limitations and Future Directions

Although informed by a thorough review of the literature concerning the topics
addressed, this paper is not meant to be a systematic review. Criteria for the literature
chosen was based on the level of evidence with preference given to recent meta-analyses,
review articles, randomized control trials, and higher ‘n” studies utilizing validated scales
to provide background and support for practice recommendations.

There are implicit limitations in this approach as compared to more systematic ex-
plorations. Yet, considering the aims of this paper, a wide array of current and classic
resources provided information to back the treatment practices recommended herein. The
recommendations provided are also informed by the successful clinical practice and experi-
ence of the authors. While there are limitations associated with this approach, it provides
a sound foundation for patient-centered dementia care, with implications for exploring
combinations of both environmental and clinical approaches to address relevant challenges
and provide optimal care for those coping with this condition. There is potential in utilizing
horticultural therapy and therapeutic garden design approaches to explore the efficacy of
various interventions and combinations of interventions to maximize quality of life.

This exploration offers promise in developing a research agenda to further assess
the effects of nature-based interventions in dementia care. In particular, nature-based
interventions are well suited to address behavioral challenges and other clinically relevant
issues such as supporting mood and providing cognitive and social stimulation to impact
quality of life for both patient and caregiver. Effective combinations of unique interventions
with synergistic effects are worthy of exploration in an experimental context.
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Abstract: The emotional impact that a cardiovascular disease may have on a person’s life can affect
the prognosis and comorbidity of the disease. Therefore, emotion regulation is most important for
the management of the disease. The aim of this study was to analyze the effectiveness of a brief
mHealth psychological intervention in emotion regulation to promote positive subjective well-being
in cardiovascular disease patients. The study sample (N = 69, 63.7 + 11.5 years) was allocated to
either the experimental group (1 = 34) or control group (n = 35). The intervention consisted of a
psychoeducational session in emotion regulation and an mHealth-based intervention for 2 weeks.
Positive subjective well-being as a primary outcome and self-efficacy to manage the disease as a
secondary outcome were assessed at five time points evaluated over a period of 6 weeks. The
experimental group showed higher improvement in positive subjective well-being and self-efficacy
for managing the disease compared to the control group over time. The experimental group also
improved after the intervention on all outcome measures. Brief mHealth interventions in emotion
regulation might be effective for improving positive subjective well-being and self-efficacy to manage
the disease in cardiovascular patients.

Keywords: cardiovascular disease; positive subjective well-being; emotion regulation; brief psychological

intervention; mHealth

1. Introduction

The prevalence of cardiovascular disease (CVD) seems to be stable over time, being
the first cause of death and a major loss of health worldwide [1,2]. Empiric evidence has
proven that the risk of developing CVD comes not only from biological factors but also from
behavioral, psychological, and social factors, which, according to a biopsychosocial model
of health, interact with each other [3]. In the same way, the consequences or repercussions of
CVD involve the daily life of the people who suffer it, their quality of life, and the emotional
balance to cope with it [4]. Therefore, depression [5], anxiety, and stress [6] may appear
after CVD. This could be a result of coping with the chronic disease in itself, as well as a
consequence of the multi-level changes that these patients have to face after the diagnosis.
Comorbid anxiety-depressive symptomatology may complicate their recovery [7] and
can also affect their self-efficacy for managing the disease, resulting in the abandonment
of medical recommendations, putting their health at risk. Consequently, psychological
interventions are needed in order to help patients regulate these emotions in a healthy
manner to prevent comorbidity and promote a healthy quality of life. Thus, the purpose
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of this study is to develop and test a brief mHealth-based psychological intervention in
emotion regulation to promote positive subjective well-being and self-efficacy for managing
the disease in CVD patients.

1.1. Brief Psychological Interventions

There are already studies that have incorporated brief psychological interventions
into cardiac rehabilitation [8,9]. Their low cost and promising results that seem to have
lasting benefits [10-12] place this type of intervention as an interesting supplement to
be considered when treating patients with CVD [13]. The chronic nature of this disease
implies the need to adopt healthy habits on a continuous basis. The difficulty of modifying
lifestyle and adherence to treatment is added to the anxiety-depressive symptomatology as
possible conditioning factors for the physical vulnerability of a cardiac pathology [14,15].
Brief psychological interventions improve the prognosis of cardiac rehabilitation, helping
patients to adapt to the long-term challenges related to CVD [8]. This kind of intervention
appears to have a positive effect in this sense, enhancing psychological well-being, reducing
anxiety and depressive symptoms, encouraging the promotion of healthy habits, promoting
awareness of the disease, and controlling risk factors [8,9].

1.2. Emotion Regulation and Positive Well-Being

Healthy emotion regulation is crucial for psychological functioning and may be one
variable that can also help to protect health and, indirectly, to promote self-efficacy [16]. His-
torically, emotional psychological interventions have been focused on regulating negative
and unpleasant emotions such as depressive and anxious symptoms. However, health and
positive psychology have promoted an alternative approach that places positive emotions
as the axis of change in these interventions [17]. Related to that, some studies have pointed
to an association between positive well-being (i.e., positive affect) and a lower risk of a CVD
event [18,19]. In particular, positive well-being has been found to be associated with lower
odds of stroke [20], myocardial infarction, and the reduced probability of the recurrence of
CVD [21,22]. Positive affect is also related to other CVD characteristics, such as biological
responses that may be health protective, lower blood pressure, a lower level of cortisol, and
less physiological activation [23-25]. Other studies indicate that the physiological reactivity
to positive emotions acts as a counterbalance to the harmful reactivity of negative emotions,
for example, helping patients to overcome the psychological consequences, including un-
pleasant emotions, after a CVD event [26,27]. From this positive perspective, a relationship
is established between emotional well-being, focusing on positive emotions, and improving
the emotional state of patients with CVD with better development and management of
CVD [28].

Given the importance of experiencing positive emotions, having greater positive
well-being, and the common anxiety-depression comorbidity [29], emotion regulation
intervention oriented to CVD patients becomes highly recommended. Gross defined
emotion regulation as “the processes by which individuals influence the emotions they
have, when they have them and how they experience and express these emotions” [29],
which includes the process of the identification, recognition, acceptance, and normalization
of emotions. Healthy emotion regulation becomes critical to coping with challenging
situations [30] such as a cardiac event. Even though there is not a lot of research that
analyzes the relationship between emotion regulation and CVD, its influence on how
patients with CVD deal with their disease seems clear. On the one hand, research has
shown that patients with CVD had lower emotion regulation, which can, in some way, be
negative to the prognosis of this chronic disease [16,31]. The use of unhealthy emotion
regulation strategies may be responsible for the appearance of cardiovascular risk factors,
such as body mass index, unhealthy diet, heavy alcohol consumption, sedentariness,
etc. [16,32]. On the other hand, people diagnosed with CVD could be prone to deficits
in emotion regulation [31]; hence, they would become more vulnerable to developing a
mood disorder [33]. Then, for this bidirectional risk between emotional dysregulation and
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CVD risk factors, a psychological intervention to promote healthy emotional regulation
seems necessary to decrease the odds of developing comorbid problems and, consequently,
improve the quality of life of CVD patients.

1.3. mHealth

The term mHealth (mobile health) refers to the use of mobile devices, tablets, health-
related applications, and other wireless technologies in health services, medical care, and
clinical practice [34]. The incorporation of mHealth strategies aims to facilitate prescrib-
ing, adherence, patient communication, and health outcomes [34,35]. Currently, it has
stimulated the use of mHealth tools, especially for risk groups such as CVD patients that
may have some difficulties attending regular hospital follow-ups [36]. The unstoppable
growth of the use of new technologies by the adult population favors the insertion of new
techniques to promote, prevent, and intervene in health. The low adherence to treatment
for CVD [37], which is probably due to its chronic nature, raises the need for interventions
within the reach of these patients [38]. The evidence for this type of intervention is am-
biguous so far. On the one hand, there is research that shows poor evidence of the effect of
mHealth interventions to improve adherence to treatment (management and medication) in
patients with CVD [39,40]. On the other hand, there are studies that point out the potential
of mHealth to improve the adherence and management of chronic diseases [41] such as
CVD [42]. This kind of intervention has also shown improvements in the physical and
mental well-being of patients [43], favoring the management of depressive and anxiety
symptoms [44].

1.4. The Present Study

The evidence reviewed above supports the relevance of incorporating an emotional
psychological perspective to intervene with CVD patients. It also highlights the cost-
effectiveness of brief psychological interventions, together with the promising results of
the incorporation of mHealth strategies into healthcare. However, the literature addressing
CVD interventions combining these components remains scarce. Therefore, the main aim
of this study was to evaluate the effectiveness of a brief mHealth-based psychological
intervention in emotion regulation to improve positive subjective well-being (enhancing
positive affect) as well as self-efficacy for managing the disease in patients diagnosed with
CVD. The first hypothesis was that participants included in the experimental group would
have significantly greater positive subjective well-being and better self-efficacy for manag-
ing their chronic/cardiac disease compared to the control group. A secondary objective
was to test if the expected differences between the groups would be maintained over time.
Therefore, the second hypothesis was that better outcomes in positive subjective well-being
and in self-efficacy for managing their chronic/cardiac disease in the experimental group
would also appear in the follow-up evaluations.

2. Methods
2.1. Study Design

This was an interventional study, specifically, a two-arm non-randomized controlled
prospective trial. The experimental group received a psychoeducational session in emotion
regulation and a subsequent brief mHealth-based psychological intervention in emotion
regulation, while the control group continued with their treatment as usual. The study was
approved by the Andalusian Health Service’s Research Ethics Committee and the Reina
Sofia Hospital in June 2015 (Acta 242, Ref. 2886, 29 June 2015).

2.2. Participants

Participants diagnosed with any type of CVD (angina pectoris, myocardial infarction,
heart failure, arrhythmia, etc.) were recruited between March 2019 and April 2019 from
the Cardiology Unit of Reina Sofia University Hospital of Cordoba, Spain. The inclusion
criteria were: (1) women and men with a diagnosis of a CVD aged > 18, (2) ability to be
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fluent in Spanish, (3) having a smartphone compatible with the app used for the mHealth
intervention (WhatsApp) and daily access to the internet, (4) having the required digital
skills to follow the mHealth intervention, (5) not currently participating in another clinical
trial, and (6) not currently receiving other psychological treatment. The exclusion criteria
were: (1) women and men with a diagnosis of a CVD < 18 years, (2) not fluent in Spanish,
(3) not having a smartphone compatible with the app used for the mHealth intervention
and daily access to the internet, (4) not having the required digital skills, (5) serious mental
health condition, (6) currently participating in another clinical trial, and (7) currently
receiving other psychological treatment.

Potential participants (N = 132) were approached by telephone by an assistant re-
searcher. Sixty-nine patients (M = 63.70 years, SD = 11.50) met the inclusion criteria and
agreed to participate in the study, giving their informed consent. The participants were
assigned to either the experimental group (1 = 34) or the control group (n = 35) depend-
ing on their availability to attend the face-to-face session. There were seven dropouts
and one death. Finally, 61 patients remained and completed all the study phases. The
sociodemographic characteristics of the sample are described in Table 1.

2.3. Procedure
2.3.1. Experimental Group

The experimental condition included a one-and-only face-to-face emotion regulation
psychoeducational session and a subsequent mHealth-based emotion regulation psycho-
logical intervention.

Psychoeducational session. It was performed by a General Health psychologist in a
private room at the Clinical Research Building of the Maimonides Biomedical Research
Institute of Cordoba in small groups of about two to four people and lasted 60 min. The aim
of this face-to-face session was psychoeducation about emotions, including identification,
recognition, acceptance, and regulation, in order to facilitate the following mHealth inter-
vention. Therefore, the session was structured in accordance with the above-mentioned
objectives following the next headings and content: (a) What are emotions? Description
and explanation of emotions concept, (b) Differences between basic and complex emotions:
Provision of information about the different types of emotions regarding its nature, (c) Func-
tion and structure of emotions: Analyzing the function of emotions on a daily basis and,
(d) Emotion regulation: Psychoeducation about the emotion regulation strategies, more
specifically related to the management of their CVD diagnosis and provision of resources
to improve emotion regulation.

In this session, two evaluations were conducted: the pre-test evaluation (baseline mea-
surements) and after the psychoeducational session (post-session). In order to promote the
intervention adherence, the patients were given a description of the mHealth intervention
procedure with some motivational messages reinforcing their participation at the end of
the session.

mHealth intervention. It started the day after the face-to-face session. The patients
received for the next 14 days a WhatsApp message every day at the same time with an
emotion regulation activity they had to perform (Supplementary File S1). The program of
activities was based on Leahy et al. [45]. The order and content of the messages followed
the scheme explained in the face-to-face session: the identification, recognition, acceptance,
and regulation of emotions. The messages were prepared to be as brief and understandable
as possible to be in accordance with brief psychological interventions.

After this intervention, the effectiveness of the mHealth intervention was evaluated
(post-mHealth). To assess the changes, if any were maintained over time, two follow-
up evaluations were included 2 weeks (follow-up 1) and 4 weeks (follow-up 2) after the
mHealth intervention.
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2.3.2. Control Group

The participants of this group continued their regular medical follow-up without
attending the psychoeducational session or receiving the mHealth intervention.

Thus, each participant of the experimental group was assessed at five different time
points (baseline, post-session, post-mHealth, follow-up 1, and follow-up 2), whilst the par-
ticipants of the control group were evaluated four times (baseline, post-mHealth, follow-up
1, and follow-up 2, Figure 1). The baseline and post-session evaluations of the experimental
group were measured in situ through an online questionnaire. The baseline measurements
of the control group, as well as the three post-evaluations (post-mHealth, follow-up 1, and
follow-up 2) of both groups were conducted by phone calls.

l Assessed for eligibility (W =132)
Excluded (= 63)
* Not meeting inclusion criteria (7 =235)
* Declined to partictpate (n=38)

(n=32)

Y
Allocation
=69 | e
Emotion regulation group Control group
(n=34) n=35)
Baseline - Post-session Baseline
(n=34) ("TS)
- Post-mHealth —1
Post-mHealth | + Lostto fllow-up (#=3)
. n=30)
(n=34) J |
| Folow-upl — —1
Follow-up 1 » 22‘; | -l Lost to fllow-up (n=1)
(n=34) |
I w2
Follow-up 2 [ O Lostto follow-up(n=1) | Follow-p
=29
[ Discontinuedintervention (death) (1=1) | =2

Figure 1. Flow chart of the sample and phases of the study.

2.4. Outcome Measures
2.4.1. Participant Characteristics

Sociodemographic characteristics including, age, sex, marital status, employment
status, educational level, as well as the type of CVD and the level of limitation on activities
of daily living (ADL) were asked of the participants. In addition, relevant psychological
variables to the aim of the intervention, anxiety, and depression states and positivity, were
also assessed to complete the description of the study sample. The scales used were the
Spanish-validated version of the Hospital Anxiety and Depression Scale—HADS [46,47]
(e.g., anxiety: Worrying thoughts go through my mind; depression: I still enjoy the things
I used to enjoy)—and the Spanish-validated version of the Positivity Scale—P-scale [48]
(e.g., I have great faith in the future).

2.4.2. Primary Outcome
Positive Subjective Well-Being (PSWB)

It was assessed through the Positive Affect subscale (PA), from PANAS [49], the
brief Spanish version [50]. The PA is a 10-item Likert-type scale that assesses to what
extent participants experience pleasant emotions (e.g., To what extent do you feel interest
[enthusiasm, inspiration]). The items are rated from 1 (not at all) to 5 (very much). The
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value for Cronbach’s alpha in the original study was 0.88 for this subscale. In this sample,
the reliability value was o = 0.88 too.

2.4.3. Secondary Outcome

Self-Efficacy for Managing the Disease. To provide a more complete evaluation of this
outcome, it was assessed by means of two instruments that measure different types of
disease management self-efficacy:

Self-Efficacy for Managing Chronic Disease (SEMCD—Spanish validated version) [51].
This Likert-type scale assesses self-efficacy for managing a chronic disease. It is composed
of six items (e.g., How confident do you feel that you can keep the emotional distress caused
by your disease from interfering with the things you want to do?) rated from 1 = (not at all
confident) to 10 (totally confident). In the original study, Cronbach’s alpha coefficient was
0.85, and in this study sample, it was o« = 0.86.

Cardiovascular Management Self-Efficacy Scale (CMSES—Spanish translated version) [52].
The CMSES was used to evaluate the perceived self-efficacy to manage the CVD. The
CMSES is composed of nine items divided into three factors: cardiac risk (e.g., How well
can you avoid problems or difficult situations and reduce sources of stress?), adherence
to treatment (e.g., How well can you follow the prescriptions about food, even when you
feel very nervous), and the recognition of cardiac symptomatology (e.g., How well can
you recognize illness symptoms, such as palpitations, tachycardia, and short breath?). It
uses a Likert-type scale of 5 points, from 1 (not at all confident) to 5 (totally confident). The
reliability in the original study was « = 0.68; in this sample, it was 0.71.

In addition to the instruments mentioned above, a specific scale was created to obtain
a subjective evaluation of the intervention at each phase of the study from the participants
of the experimental group. This was a Likert-type scale composed of three items regarding
adherence to the intervention, satisfaction with the intervention, and a general evaluation.
The adherence to the intervention was measured in terms of frequency in reading and
following the instructions of the mHealth intervention, from 1 (never) to 5 (every day). The
degree of satisfaction with the messages received was evaluated from 1 (not at all satisfied)
to 5 (completely satisfied), and finally, the general evaluation of the study was assessed
from 1 (not at all satisfied) to 5 (completely satisfied). Cronbach’s alpha value for this scale
was 0.75.

2.5. Data Analysis

The sample size was calculated using the G*Power 3.1.9.6 program [53] based on a
previous study [54]. This study required a minimum of 34 participants in total to maintain
a significance level of 0.05, an effect size of 0.25, and a power of 80.0%. The whole sample
comprised 69 participants considering a dropout rate higher than 20% [55].

Student’s t-test, the chi-square test, and Fisher’s exact test were performed to compare
the sociodemographic and clinical characteristics between groups. A dependent sample
t-test was conducted to test if there were differences before and after the psychoeducational
session for the experimental group. To test the effect of the intervention, a repeated-
measures ANOVA was performed with each study variable with Time as a within-subject
factor (baseline, post-mHealth, follow-up 1, and follow-up 2) and the experimental condi-
tion as a between-subject factor (experimental vs. control group). Bonferroni correction
was used for pairwise comparisons. The data were analyzed using SPSS statistic software
(v. 28).

3. Results

Table 1 shows the sociodemographic and clinical characteristics of the study sample.
Statistically significant differences between groups were only found for employment status
(p = 0.004). The baseline scores for each group on all outcome measures are shown in
Table 2. No differences were found between the groups.
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Table 1. Participant sociodemographic and clinical characteristics of the study sample.

Total Expér:;rlll;ntal Cc(;);:)tsgl Statistical
(N = 69) (1 = 34) (1 = 35) Significance
Age (M, SD) 63.7 (11.5) 61.24 (11.1) 66.1 (11.6) t67)=1.77,p=0.0812
Sex, 11 (%) X’(1)=195,p=0.163P
Male 54 (78.3%) 29 25
Female 15 (21.7%) 5 10
Marital status, n (%) p=0924°¢
Single 2 (2.9%) 1 1
Single with partner 1(1.4%) 1 0
Married 57 (82.6%) 28 29
Separated 2 (2.9%) 1 1
Divorced 3 (4.3%) 2 1
Widowed 4 (5.8%) 1 3
Employment status, 1 (%) p=0.004°¢
Retired 40 (58%) 13 27
Full-time work 21 (30.4%) 15 6
Unemployed 6 (8.7%) 5 1
Home care 2 (2.9%) 1 1
Educational level, n (%) p=0119°¢
Basic primary school 54 (78.3%) 24 30
High school or higher 15 (21.7%) 10 5
Type of CVD, n (%) p=0.677°¢
Angina pectoris 8 (11.6%) 3 5
Myocardial infarction 33 (47.8%) 17 16
Heart failure 5 (7.3%) 1 4
Arrhythmia 5(7.3%) 2 3
Other 11 (15.9%) 7 4
More than one of the above 7 (10.1) 4 3
Level of limitation of ADLs, 1 (%)
Level 1 29 (42%) 17 12
Level 2 22 (31.9%) 10 12
Level 3 14 (20.3%) 4 10
Level 4 4 (5.8%) 3 1
HADS (M, SD) 1.84 (0.49) 1.95 (0.44) 1.73 (0.52) H65) = _1'28’ p=0.065
P-scale (M, SD) 3.94 (0.82) 3.89 (0.69) 3.99 (0.93) £(67)=0.50,p =0.614 2

Note. M = mean, SD = standard deviation, ADLs = activities of daily living, CVD = cardiovascular disease,
HADS = Hospital Anxiety and Depression Scale, P-scale = Positivity scale. ? Student’s t-test, ° Chi-square test,
¢ Fisher’s exact Test.

Table 2. Baseline scores in the experimental and the control group in all the outcome measures.

Experimental Group Control Group
(n=34) (n = 35)
M SD M SD P
PSWB 3.28 0.76 3.36 0.85 0.674
SEMCD 7.71 1.79 6.85 1.92 0.059
CMSES 411 0.66 431 0.47 0.144

Note. M = mean, SD = standard deviation, PSWB = Positive Subjective Well-Being, SEMCD = Self-Efficacy for
Managing Chronic Disease, CMSES = Cardiovascular Management Self-Efficacy Scale.

117



Healthcare 2022, 10, 1640

3.1. Psychoeducational Session

Table 3 shows the means, standard deviations, and t-test results of PSWB, SEMCD,
and CMSES at the baseline and after the face-to-face session for the intervention group.
The results from dependent ¢-test analysis showed differences between these two phases in
positive subjective well-being and self-efficacy for managing the CVD, with higher scores
in both scales in the post-session evaluation compared to the baseline.

Table 3. Baseline and post-session scores of PSWB, SEMCD, and CMSES in the experimental group.

Post-Session

Baseline (Face-to-Face) Baseline—Post-Session Emotion Regulation
M SD M SD t(33) 4 d
PSWB 3.28 0.76 3.93 0.68 —6.60 <0.001 0.57
SEMCD 7.71 1.79 8.02 2.00 —1.40 0.170 1.31
CMSES 411 0.66 4.26 0.67 —2.42 0.021 0.35

Note. M = mean, SD = standard deviation, PSWB = Positive Subjective Well-Being, SEMCD = Self-Efficacy for
Managing Chronic Disease, CMSES = Cardiovascular Management Self-Efficacy Scale.

3.2. mHealth Intervention

The graphics presented in Figures 2—4 show the marginal estimated means for both
groups at the baseline and at the three post-test measures on PSWB, CMSES, and SEMCD.

3.2.1. Primary Outcome

Positive Subjective Well-being (PSWB)

The repeated-measures ANOVA showed a significant main effect of time [F(3177) = 13.60,
p <0.001, an = 0.19, observed power (OP) = 1.00], and a significant interaction effect of
time x experimental condition [F(3177) = 4.70, p = 0.003, np2 =0.07, OP = 0.89]. Bonferroni
pairwise comparisons showed significant differences between groups at post-mHealth
(Mexperimental = 4-01, Mcontrol = 348, p = 0.008; 95% IC = [0.14, —0.92]), and follow-up 2
(Mexperimental = 4-01, Mcontrol = 3.59, p = 0.035; 95% IC = [0.03, 0.81]). Additionally, within
the experimental group, some differences were found in PSWB between the study phases,
being the scores higher in all post-evaluations compared to the baseline (all ps < 0.001).

Experimental
condition

= Control
== Emotion regulation

Positive Subjective Well-Being

4,25

Error bars : 95% CI

4,00

375

350

3,25

3,00 R T,

Baseline Post-mHealth  Follow-up 1 Follow-up 2

Time

Figure 2. Changes in Positive Subjective Well-being in both groups over time.
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Figure 3. Changes in Self-efficacy for Managing Chronic Disease in both groups over time.
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Figure 4. Changes in Cardiac Management Self-Efficacy in both groups over time.

3.2.2. Secondary Outcome
Self-Efficacy for Managing the Disease

With regard to the SEMCD, a significant main effect of time was found
[F(2,585,152.50) = 7.27, p < 0.01, an = 0.11, potency = 0.97, Greenhouse-Geisser correc-
tion applied because Mauchly’s W = 0.759, p = 0.007]. Additionally, a main effect of
the experimental condition was found [F(1) = 12.04, p = 0.001, np? = 0.17, OP = 0.93].
Bonferroni pairwise comparisons showed significant differences between groups at post-
mHealth (Mexperimental = 8-38, Mcontrol = 7.10, p = 0.002; 95% IC = [0.48, 2.07]), follow-up
1 (Mexperimental = 8-57, Mcontrol = 7-19, p = 0.001; 95% IC = [0.60, 2.20]), and follow-up 2
(Mexperimental = 8-84, Mcontrol = 7.35, p < 0.001; 95% IC = [0.77, 2.22]). Within the experimen-
tal group, differences were also found with higher scores on SEMCD at all post-evaluations
compared to the baseline (all ps < 0.05).

Related to the CMSES, a significant main effect of time [F(2,45,144.74) = 6.40, p < 0.001,
np2 = 0.10, OP = 0.94] and an interaction effect of time x experimental condition [F(2,45,
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144.74) = 4.91, p = 0.005, np2 =0.08, OP = 0.86] were found. In both cases, the Greenhouse-
Geisser correction was applied because Mauchly’s W = 0.70, p = 0.001. Bonferroni pairwise
comparisons were not significant. However, the experimental group showed higher values
on CMSES at post-mHealth (M = 4.46), follow-up 1 (M = 4.43) and follow-up 2 (M = 4.46)
compared to the baseline (M = 4.09), all ps = 0.001.

3.3. Subjective Evaluation of the Intervention

The results indicated a great commitment and a positive evaluation of the interven-
tion, showing differences over the three time point evaluations [F(2,62) = 15.5, p < 0.001,
np?=0.33, OP = 0.99]. Specifically, the results showed improvements in each phase, com-
paring post-mHealth (M = 4.27), follow-up 1 (M = 4.44), and follow-up 2 (M = 4.69), all
ps < 0.05.

4. Discussion

The aim of this study was to evaluate the effectiveness of an mHealth-based brief
psychological intervention in emotion regulation to enhance positive subjective well-being
and self-efficacy to manage the chronic cardiac disease in patients with CVD. The study
sample of 69 CVD patients (54 men, 15 women) was assigned to either the experimental
(n = 34) or the control group (n = 35). Both groups were composed mostly of men in line
with the sex distribution in CVD patients [56]. A face-to-face psychoeducational session
followed by an mHealth intervention was conducted. Regarding the effectiveness of the
face-to-face session, the results showed remarkable differences. The 1 h psychological
intervention in emotion regulation strongly improved the patients’ positive subjective
well-being. Moreover, this face-to-face session seemed to increase their perception of self-
efficacy in managing the CVD. The mHealth emotion regulation intervention improved
the positive subjective well-being of patients, as well as provided better management of
the disease compared to the control group. According to the hypotheses of the study, the
results showed a higher positive subjective well-being across the evaluations and a better
cardiac and chronic management self-efficacy comparing both follow-ups with the baseline.
Important differences over time were also found between the groups. The experimental
group showed a greater positive subjective well-being in post-mHealth and follow-up 2,
and a higher self-efficacy for managing chronic disease in post-mHealth, follow-up 1, and
follow-up 2 compared to the control group.

These results corroborate those obtained by other studies, backing up the effectiveness
of emotion regulation in improving psychological well-being [57-59]. The present results
further suggest the effectiveness of psychological interventions in improving well-being
in patients with CVD, according to previous research findings [28], as well as in enhanc-
ing self-efficacy in patients with CVD. These results are in line with several studies that
analyzed the connection between positive affect, psychological well-being, and the man-
agement of CVD. Some of them found that patients with higher subjective well-being were
prone to have healthier habits, such as taking care of diet, better sleep quality, reduced
alcohol consumption, and better adherence to treatment [22,60-62], resulting in lower CVD
risk [20,22].

Results from this study are consistent with research findings that highlight the im-
portance of implementing emotion regulation techniques with patients who manifest
cardiovascular problems [16,57,63] in order to favor healthy physical and psychological
functioning, as well as reduce cardiovascular risk. Moreover, according to this study, an
mHealth-based brief psychological intervention seems to be at least a good start to achieve
these benefits in this population. This would not only be because of the increased sub-
jective positive well-being, which would have already led to an improvement in quality
of life and other health-related variables [64] but also because it has an effect, at least at
the middle term, on the management of cardiac and chronic disease. Therefore, these
findings contribute to the growing evidence that regards psychological well-being as a
“bulwark” of health [19,20,59]. The significance and maintenance of the intervention effect
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in both self-efficacy measures and subjective well-being support the existing evidence of
the lasting benefits of this brief type of educational intervention [10-12], giving strength to
the idea of incorporating this kind of psychological intervention in cardiac rehabilitation
programs [8,9].

In addition, as other studies have suggested, the use of new technologies allowed us
to reach directly to the patient’s hand, which may have been one of the reasons for the high
adherence to the intervention as shown in the results about the subjective evaluation in
the study [41,42]. The effectiveness of a positive brief mHealth psychological intervention
could imply a better adaptation to the disease, adherence to treatment, and the adoption
of a new healthy lifestyle [8,60,61]. This may suppose an improvement in well-being and
quality of life [28], reducing long-term risk factors such as comorbidities [5,6]. The results of
this study seem to indicate that the combination of brief psychological interventions, due to
their low cost and promptness, together with the adaptation of the treatments to the rising
technological reality, are an attractive and effective alternative which can be considered
from different approaches of health care when treating these patients [65].

4.1. Limitations

Although the results indicated the effectiveness of the intervention, this study has
some limitations. The non-random allocation of the participants on the experimental
conditions may bias the results. However, no differences between groups were found in
clinical characteristics such as anxiety and depression states, positivity, or any outcome
measure at baseline. Regarding the study sample size, though limited, it was similar to
previous intervention studies with CVD patients [66,67]. Similar results are expected in
wider samples, but this needs to be tested in future research. A potential bias in the data
collection also needs to be mentioned. Baseline measurements were conducted differently
for the experimental and the control groups (in situ vs. phone call, respectively), which
could have affected the study results. However, as mentioned before, no differences
between the groups were found at baseline, indicating that the different procedure would
have not affected the participants’ responses. Finally, the low presence of women in the
study sample is consistent with the pattern of a higher prevalence of most CVD in men.
However, several studies argue that this sex prevalence ratio is based on a gender bias in
the diagnosis of CVD [56]. Relating to that, in our study, the underrepresentation of women
is higher in the experimental group (29 men/5 women) compared to the control group
(25 men/10 women). This lower enrolment of women in CVD programs has been observed
in other studies [68]. This could be explained, among other things, by the underestimation
of CVD risk in women, a lower importance of self-care, as well as some gender barriers
(e.g., lower social and family support, transport-economic problems, lack of time due to the
caregiving role) [69]. Although this issue might bias the results, it is important to note that
in our study there were no statistical differences in the sex representation between groups.

4.2. Future Research

Regarding future lines of research, it would be interesting to evaluate and compare
the effectiveness of the intervention proposed with other types of intervention modalities
(i.e., only face-to-face, only mHealth, and no treatment). This would shed light on the
effect of interventions mediated by the incorporation of mHealth strategies. It is also
proposed to go one step further and take advantage of the fact that mHealth interventions
are projected as a patient-centered strategy to encourage a personalized intervention, a
tailored communication, considering the individualities of the patients with regard to the
objective of the intervention. In this line, the gender bias mentioned above should be taken
into account when designing future interventions in CVD. The personalization of these
interventions would allow to address the specific characteristics of women, facilitating
their enrolment and hopefully improving their CVD-related outcomes. In addition, other
variables could also be evaluated at baseline, considering the gender perspective and the
profiles of patients with CVD. Furthermore, the possibility of adding biomarkers in future
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research should be contemplated in order to obtain richer and likely less-biased information
on the intervention.

5. Conclusions

This study shows the effectiveness of an mHealth-based brief psychological interven-
tion in emotion regulation to enhance positive subjective well-being (showing an increase
in positive affect) and to improve self-efficacy in the management of chronic and cardiac
disease in CVD patients. The adaptation of psychological interventions with new technolo-
gies and new forms of understanding life and healthcare treatments was a good option to
reach different patient profiles and to promote adherence to the psychological intervention.
The results of this study are significant as they provide evidence on how brief psychological
interventions together with mHealth are a good combination treatment for CVD patients. It
has been proved that with a low cost and promising benefits, together they can contribute
to an improvement in psychological well-being and the management of the disease that
may translate in the long term to a better quality of life of CVD patients.
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Abstract: Patient satisfaction assessment is essential for improving the quality of healthcare. Diabetes
management using telemedicine technology is promising in the 21st century. However, the number
of randomised controlled trials (RCTs) examining the effect of telemedicine on satisfaction in patients
with diabetes is limited. This systematic review aimed to summarise the current evidence on patient
satisfaction with telemedicine in adults with diabetes and discuss related issues and future directions
of telemedicine in patients with diabetes. The author systematically searched PubMed /MEDLINE,
Embase and The Cochrane Library, and a total of six RCTs were eligible for this review. Patient
satisfaction with telemedicine was as high as conventional face-to-face care; however, telemedicine
appeared not to significantly increase patient satisfaction compared with conventional face-to-face
care in the included studies. Significant heterogeneity was noted between the studies, including par-
ticipants” age, study duration, the method of assessing patient satisfaction and types of telemedicine.
Further studies are required to provide firm evidence to healthcare providers who are willing to use
telemedicine in diabetes management. Telemedicine technology has been advancing and is a key tool
in providing high-quality healthcare to patients with diabetes in the 21st century.

Keywords: patient satisfaction; telemedicine; information technology; digital health; type 1 diabetes;
type 2 diabetes

1. Introduction

Information technology has rapidly advanced since the Internet was developed and
became widely used in the 1990s [1]. In healthcare, information technology has been
expanding in applying electronic medical records [2], performing big data analytics [3]
and utilising artificial intelligence for the diagnosis and treatment of various diseases [4],
which is changing the conventional medical practice. Diabetes is a chronic disease that is
significantly influenced by diet, physical activity, behaviour and medication adherence in
daily life; therefore, interactive communication between healthcare providers and patients
via telemedicine technology is suitable for managing patients with diabetes [5]. Indeed,
the use of telemedicine was effective for glycaemic control with a mean difference of
haemoglobin Alc (HbAlc) of —0.415% (95% confidence interval [CI], —0.482% to —0.348%)
in patients with type 2 diabetes [6] and —0.18% (95% CI, —0.04% to —0.33%) in patients with
type 1 diabetes [7], and cost-effective for diabetic retinopathy screening [8]. Moreover, the
implementation of telemedicine using a high-speed network system and wearable devices
was an effective measure for patient care and was accepted by both clinicians and patients
with high satisfaction during the coronavirus disease 2019 (COVID-19) pandemic [9,10].
Telemedicine is a promising approach for improving the quality of healthcare [11] as well
as health outcomes of patients [12] and reducing operational costs of healthcare services [8]
in the management of diabetes; thus, this technology will be essential to provide healthcare
effectively and safely to patients with diabetes in the 21st century. The next pandemic
could occur sooner than we think, and in-person healthcare may not be allowed in such
a circumstance. Conversely, the effect of telemedicine on satisfaction in patients with
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diabetes is not fully investigated. Kruse et al. [13] examined the association between
telemedicine and patient satisfaction by analysing 44 published articles and found that
patient satisfaction was associated with some factors of telemedicine, including outcomes,
ease of use, communication and travel time. However, the study design of the included
studies was not limited to randomised controlled trials (RCTs), and only four studies were
noted in which study participants were patients with diabetes. Pascoe [14] stated that
patient satisfaction assessment is critical for understanding the function of the healthcare
system. Moreover, patients with high satisfaction are likely to have high medication
adherence, leading to improved health outcomes [15].

Hence, assessing patient satisfaction with telemedicine in diabetes management is
crucial. The author developed the following research question: In patients with diabetes (P),
what is the effect of telemedicine (I) on patient satisfaction (O) compared with conventional
care (C)? This study aims to investigate the effect of telemedicine on patient satisfaction in
patients with diabetes.

2. Materials and Methods

This systematic review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines [16] (Supplementary File).

2.1. Search Strategy

The author searched PubMed /MEDLINE, Embase and The Cochrane Library from
their inception to June 2022. The author used Medical Subject Headings (MeSH) terms
‘telemedicine” AND ‘diabetes mellitus” AND ‘patient satisfaction” for the systematic search.
Based on the National Institute of Health’s definition of telemedicine [17] and the study
by Sood et al. [18], telemedicine is defined as the use of communication technologies
for delivery of healthcare services at a distance, which involves virtual visits between
physicians and patients and remote monitoring. Telemedicine is broadly defined as the
use of various communication modalities [17]. There could be some studies that refer to a
specific communication modality alone. Therefore, the author also used the search terms
‘virtual visit” OR “digital health” OR ‘remote monitoring” OR ‘mHealth” OR ‘eHealth” as a
substitute for the MeSH term ‘telemedicine’. The author included articles in English that
were published in peer-reviewed journals.

2.2. Inclusion and Exclusion Criteria

The articles had to meet the following criteria: (1) the study design had to be RCT,
(2) the study population had to be adults with types 2 or 1 diabetes, (3) the intervention
had to be telemedicine implementation or telemedicine in addition to conventional in-
person care and (4) the study had to report a pre- and post-satisfaction score. Reviews,
observational studies, case reports, editorials, letters, conference papers and study protocols
were excluded. Qualitative studies without quantitative analysis for patient satisfaction
were excluded. Studies that reported patient satisfaction in the intervention group alone
were also excluded.

2.3. Study Quality Assessment

The revised Cochrane risk-of-bias tool for randomised trials was used for quality
assessment in the included studies [19]. The assessment was categorised into one of the
following three levels: ‘high risk of bias’, ‘some concerns’ and ‘low risk of bias” based on
risk-of-bias tools [20].

3. Results
3.1. Study Selection
The systematic literature search yielded 5852 articles. Of these, 547 RCTs were identi-

fied. Moreover, 60 studies that investigated the effect of telemedicine on patient satisfaction
in patients with diabetes were fully reviewed to determine their relevance. Six articles were
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eligible for this systematic review. The flow of the systematic search process is depicted in
Figure 1.

"
Identification of studies via databases ]
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Figure 1. PRISMA flow diagram.

3.2. Study Characteristics

The characteristics of the included studies are summarised in Table 1.
Izquierdo et al. [21] investigated the hypothesis that diabetes education via telemedicine
was as effective as in-person for the management of patients with diabetes. Patients in
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the intervention group had three diabetes education visits via teleconferencing, whereas
patients in the control group had one-on-one in-person visits. The first visit included 1-h
consultations with a diabetes specialist nurse and dietitian. The second and third visits
were 30-min consultations at 4-6 and 8-12 weeks, respectively. Physicians in charge were
unaware whether the patient was allocated to the intervention or control group. Of the
study participants, 88% completed the three diabetes education visits and their changes in
glycaemic control and satisfaction were analysed. Although glycaemic control measured
by HbAlc levels and patient satisfaction in patients who received telemedicine were not
superior to those in patients who received conventional in-person care, telemedicine was
as effective as in-person care for treating diabetes, and patient satisfaction was similarly
high in both groups. The treatment satisfaction measured by the Diabetes Treatment Sat-
isfaction Questionnaire (DTSQ) (a maximum total score of 36) increased from 22.8 + 8.6
to 31.3 & 4.2 in the intervention group (p < 0.001). Furthermore, the authors administered
the Telemedicine Patient Satisfaction Survey [22] in the intervention group at the 3-month
visit and found that overall satisfaction was relatively high (4.3 £ 1.3 on a scale of 1-5) and
84% of the participants wanted to continue telemedicine. The authors concluded that dia-
betes education via telemedicine would provide an opportunity for patients with diabetes
who could not acquire high-quality care due to underserved areas and help motivate and
empower them to improve health-related behaviours.

Yaron et al. [23] examined the effectiveness, safety, acceptability and cost-effectiveness
of telemedicine in patients with type 1 diabetes using insulin pumps. Patients in the
intervention group downloaded blood glucose data from their insulin pumps once a
month and transferred the information to the clinic using a web application. Physicians
reviewed the data and sent recommendations immediately on adjusting insulin doses and
support messages to maintain and improve motivation. Additionally, study participants
had face-to-face visits once at 6-month intervals, totalling three visits during the study
period. Conversely, patients in the control group had face-to-face visits only at 3-month
intervals, totalling five visits during the study period. Patient satisfaction with the diabetes
treatment was high in both groups: the satisfaction scores were 1.8 + 1.24 and 1.4 + 1.3
in the intervention and control groups, respectively (scores ranged from +3 ‘much more
satisfied now’ to —3 ‘much less satisfied now’). Furthermore, patients in the intervention
group were more satisfied with continuing the telemedicine than those who received
standard care (2.1 £ 1.21 vs. 1.4 & 1.35, p = 0.04). Although the improvement in glycaemic
control was not statistically significant, the frequency of hypo- and hyperglycaemic events
did not differ between groups, and the direct and indirect total costs of care were reduced
by 24% and 22%, respectively, in patients receiving telemedicine; hence, the telemedicine
approach was highly satisfactory, safe and cost-effective in the management of patients
with type 1 diabetes.

Cho et al. [24] considered the barrier that older adults could not use manual Internet-
based telemedicine successfully and investigated the efficacy and feasibility of an Internet-
integrated device, which automatically uploads patient data for diabetes management.
The blood glucose and blood pressure data of the study participants were automatically
uploaded to the online server using the health gateway device. Study participants could
also communicate with the healthcare providers about their weight, diet, exercise, hy-
poglycaemic events and any other questions through the device and received personal
recommendations every week (for the first 3 months) or every other week (for the last
3 months). The total DTSQ score was not significantly increased from 25.0 £ 6.3 at baseline
to 27.9 £ 6.48 at the end of the study in the intervention group as well as that of the control
group (25.9 & 5.9-26.7 £ 5.8). However, the total DTSQ score was significantly higher in
the intervention group than that in the control group at the end of the study (p < 0.05). Ad-
ditionally, HbAlc levels and waist circumference were decreased more in the intervention
group than those in the control group. No significant difference in adverse events between
groups was reported. The authors did not discuss patient satisfaction in the discussion
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section; however, high patient satisfaction was the result of improved glycaemic control
rather than telemedicine itself.

Kirwan et al. [25] investigated the effectiveness of a freely available smartphone ap-
plication on the management of patients with type 1 diabetes. Patients in the intervention
group were instructed to use a smartphone application that allows users to enter data
regarding diabetes self-management, such as diet, physical activity, blood glucose, insulin
doses and other medications in addition to usual care (face-to-face visit every 3 months).
They also received personalised feedback from a certified diabetes educator to improve
diabetes management at least once a week during the first six months. The mean score of
‘Satisfaction’ in the Diabetes Quality of Life (DQOL) questionnaire was increased both in the
intervention and control groups (3.20 £ 0.66-3.42 & 0.68 and 3.09 =+ 0.55-3.29 £ 0.65, respec-
tively); however, this finding was not statistically significant, and no difference between
groups was observed. Glycaemic control measured by HbAlc levels was significantly
improved in the intervention group compared with that in the control group. This result
suggests that patient satisfaction was not associated with improving glycaemic control.
The authors pointed out that the level of engagement of study participants in telemedicine
studies seemed to be underreported [26]. Even if evidence was noted of its effectiveness in
clinical study settings, telemedicine without in-person communication between patients
and healthcare providers may not frequently be practical for diabetes self-management in
the real world.

Ruiz de Adana et al. [27] examined the impact of telemedicine on glycaemic control;
health-related quality of life, including patient satisfaction with treatment; physicians’
satisfaction in patients with type 1 diabetes. Patients in the control group were followed
up by face-to-face visits every 3 months, whereas those in the intervention group per-
formed the second visit remotely using an Internet-based telemedicine system that helps
patients make decisions on diabetes management. Patients in the intervention group could
check the information on self-monitored blood glucose values, insulin doses, carbohydrate
consumption, physical activity and other health-related data. HbAlc levels, the number
of hypoglycaemia episodes and indices of glycaemic variability did not differ between
groups at the end of the study. The satisfaction score with treatment increased in the control
group and slightly decreased in the intervention group; however, no significant difference
between groups was observed at the end of the study. Conversely, physicians’ satisfaction
score with the telemedicine system was 6.28 (on a scale of 0-10). The authors stated that
the clinical efficacy and safety of the telemedicine system were similar to conventional
face-to-face visits. Thus, some face-to-face visits could be replaced by telemedicine, which
would result in improving access to healthcare in cases with low medical resources.

Sood et al. [28] conducted a cluster-RCT to compare HbAlc, blood pressure, lipid
profile and patient satisfaction measured by DTSQ between patients who had telemedicine
consultations via videoconference once a week and those who had usual face-to-face
consultations at the diabetes clinic. HbAlc levels were decreased in both groups; however,
no statistically significant difference between groups was noted. The DTSQ score changed
from 24.1 £ 0.8 to 23.8 £ 7.3 in the intervention group and from 23.8 & 7.3 t0 24.0 = 7.7 in
the control group, respectively. The change in the DTSQ score did not differ between groups.
However, more patients in the intervention group were highly satisfied with the visit than
those in the control group (61.2% vs. 40.8%, p = 0.004). Furthermore, more patients in
the intervention group answered that specialists understood the patient’s situation (97.0%
vs. 88.4%, p = 0.009) and were comfortable with the number of providers during the visit
(83.0% vs. 72.3%, p < 0.001), and fewer patients in the intervention group answered on the
disagreement of the benefit of the visits (2.4% vs. 14.1%, p < 0.001) than those in the control
group. More than 99% of the participants agreed that telemedicine improved accessibility
to medical care. These results indicated that telemedicine was as effective as usual care for
managing diabetes and patient experience with telemedicine was highly appreciated.
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Tables 2 and 3 visually summarise the relationship of patient satisfaction with gly-
caemic control (changes in HbAlc levels) (Table 2) and telemedicine modalities (Table 3).
There was no significant relationship of patient satisfaction with glycaemic control and a
specific telemedicine modality.

Table 2. The relationship between patient satisfaction and glycaemic control.

Study Glycaemic Control (HbA1c) Patient Satisfaction
Izquierdo et al. [21]
Cho et al. [24] ¥ T
Yaron et al. [23] — 0
Kirwan et al. [25] J —
Ruiz de Adana et al. [27]
— —

Sood et al. [28]
1 Increase, — no change, | decrease, HhAlc haemoglobin Alc.

Table 3. The relationship between patient satisfaction and telemedicine modalities.

Study Telemedicine Modalities Patient Satisfaction

Izquierdo et al. [21]
Sood et al. [28]
Cho et al. [24]
Yaron et al. [23] Remote monitoring
Kirwan et al. [25]

Ruiz de Adana et al. [27]

Virtual visit

Virtual visit + Remote
monitoring

1 == 1-

1 Increase, — no change, | decrease.

3.3. Study Quality
The overall risk of bias was ‘high’ except for the study by Yaron et al. [23] (Figure 2).

D1 D2 D3 D4 D5 Overall
lzquierdo et al. (2003) . + + . ! . + ) Lowrisk
Yaron etal. (2019) ! + (= &0 (+ wl‘ ! Some concems
Choetal. (2017) ! + + . . . . High risk
Kirwan et al. (2013) ! + . . + .
Ruiz de Adana et al. (2020) [+ + + . + .

D1 Randomisation process

D2 Deviations from the intended interventions
D3 Missing outcome data

D4 Measurement of the outcome

DS Selection of the reported result

D1a D1ib D

Sood et al. (2018) 1 + !

N

orc

D4
. . + Lowrisk
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Figure 2. Risk of bias in the included studies. This figure was automatically made by RoB2 tool:
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Most studies involved some concerns in the random sequence process, and the studies
by Izquierdo et al. [21], Kirwan et al. [25] and Sood et al. [28] had some differences in
participant characteristics between the intervention and control groups at baseline. The
most critical factor for the high risk of bias in the included studies is the open-label
design, except for the study by Yaron et al. [23] (single-blinded). Therefore, the outcome
measurements may have been influenced by researcher biases.

4. Discussion

This systematic review demonstrated that patient satisfaction was high in patients
receiving telemedicine. However, most of the included studies reported no significant
difference in patient satisfaction between the telemedicine and usual (face-to-face) care
groups. The study by Cho et al. [24] showed that telemedicine significantly increased
patient satisfaction compared with face-to-face visits; however, this result may have been
influenced by the course of treatment for diabetes because the study participants were
not blinded and were aware about how their glycaemic control changed during the study
period. In contrast, Ruiz de Adana et al. [27] indicated that patient satisfaction could
decrease with the implementation of telemedicine; however, patients in the intervention
group used telemedicine in only one of three visits, which suggests that the effect of
telemedicine alone on patient satisfaction was not sufficiently evaluated.

Significant heterogeneity was observed between the included studies, such as par-
ticipants” age, study duration and the method of assessing patient satisfaction. However,
the telemedicine tool used in previous studies varied. The article by Izquierdo et al. [21]
was published in 2003; thus, data transmission speed via the Internet was limited. The
study participants communicated with each other using Integrated Services Digital Network
(128 Kb /s) in real-time, which is much slower than the current Fifth Generation Mobile Com-
munication System (5G), whose theoretical data transmission speed is ~10-30 Gb/s [29]. No
specific telemedicine device/application was used in this study. Similarly, Yaron et al. [23]
and Sood et al. [28] did not use a specific device/application (Yaron et al. used software
that enabled reviewing patients” data from the insulin pump and glucometer). In contrast,
Cho et al. [26] used a health gateway system (HiCare) with Internet-based communication,
Kirwan et al. [25] used a smartphone application and Ruiz de Adana et al. [27] used a remote
monitoring system that allowed access to patients’ data from smartphones. Each system or
application has different functionality and usability for the management of diabetes; hence,
it may be challenging to assess patient satisfaction with ‘telemedicine’ as a whole concept.

The sufficient validity and reliability of the patient satisfaction questionnaire are es-
sential for patient satisfaction surveys. For example, the Telemedicine Patient Satisfaction
Survey [22] used in the study by Izquierdo et al. [21] is an established approach to assess
patient satisfaction, which was extensively tested in previous studies [30,31]; however, ac-
cording to Hajesmaeel-Gohari and Bahaadinbeigy [32], this questionnaire is not frequently
used these days.

In contrast, DTSQ is widely used for evaluating patient satisfaction with the treatment
of diabetes [33]. Four of six studies in this systematic review used DTSQ to assess patient
satisfaction. DTSQ consists of eight question items that are rated on a seven-point Likert
scale (ranging from zero to six): Q1 ‘How satisfied are you with your current treatment?’,
Q2 "How often have you felt that your blood sugars have been unacceptably high recently?’,
Q3 ‘How often have you felt that your blood sugars have been unacceptably low recently?’,
Q4 ‘How convenient have you been finding your treatment to be recently?’, Q5 ‘How
flexible have you been finding your treatment to be recently?’, Q6 ‘How satisfied are you
with your understanding of your diabetes?’, Q7 “Would you recommend this form of
treatment to someone else with your kind of diabetes?” and Q8 ‘How satisfied would
you be to continue with your present form of treatment?’ [34]. Considering that this
questionnaire aims to assess patient satisfaction in terms of diabetes treatment, that is,
diet, exercise, type and dose of oral hypoglycaemic agents and insulin injections, it should
be noted that satisfaction with the healthcare delivery system may not be adequately
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evaluated. Conversely, the other two studies used the DQOL questionnaire to evaluate
patient satisfaction. The DQOL questionnaire has the following four sections: ‘Satisfaction’,
‘Impact’, “‘Worry: Social/Vocational’ and “Worry: Diabetes Related’. The Satisfaction section
consists of the following 15 items that are rated on a five-point Likert scale (ranging
from one to five): Q1 ‘How satisfied are you with the amount of time it takes to manage
your diabetes?’, Q2 ‘How satisfied are you with the amount of time you spend getting
checkups?’, Q3 ‘"How satisfied are you with the time it takes to determine your sugar level?’,
Q4 ‘How satisfied are you with your current treatment?’, Q5 ‘How satisfied are you with
the flexibility you have in your diet?’, Q6 ‘How satisfied are you with the burden your
diabetes is placing on your family?’, Q7 ‘How satisfied are you with your knowledge about
your diabetes?’, Q8 ‘How satisfied are you with your sleep?’, Q9 ‘How satisfied are you
with your social relationships and friendships?’, Q10 ‘How satisfied are you with your
sex life?”, Q11 “‘How satisfied are you with your work, school, and household activities?’,
Q12 ‘How satisfied are you with the appearance of your body?’, Q13 ‘How satisfied are
you with the time you spend exercising?’, Q14 ‘How satisfied are you with your leisure
time?” and Q15 ‘How satisfied are you with life in general?’ [35]. The Satisfaction section of
the DQOL questionnaire is designed to assess satisfaction with not diabetes management
but a patient’s whole life; however, Q1 and Q2 are important question items because
they are related to the time it takes to manage diabetes and receive health checkups.
Recently, AshaRani et al. [36] reported that the advantages of telemedicine included saving
time, convenience and cost, and the most satisfactory telemedicine service was booking
appointments. The results of this study suggest that patients expect improved access
to healthcare through the implementation of telemedicine. Therefore, the questionnaire
should include question items regarding accessibility, such as waiting time, appointment
booking system and healthcare costs, to appropriately assess changes in patient satisfaction.
The most frequently used telemedicine-specific questionnaire is the Telehealth Usability
Questionnaire, which includes the question items regarding time travelling to healthcare
organisations and access to healthcare services [32]; however, no question item on costs
was noted. Telemedicine-specific questionnaires cannot be used to assess satisfaction in
patients with conventional face-to-face care. A new comprehensive questionnaire should be
developed to accurately assess patient satisfaction with telemedicine and validly compare
patient satisfaction between patients receiving telemedicine and face-to-face care.
Interestingly, compared with patients without diabetes, those with diabetes prefer
face-to-face visits over telemedicine [36]. Furthermore, most (75.7%) patients with diabetes
seem to be not ready for telemedicine compared with those without diabetes (44.4%)
owing to the following disadvantages of telemedicine: (1) requirement of digital literacy
(94.3%), (2) difficulty in building good interpersonal relationships between clinicians and
patients (81.0%), (3) not being credible (64.2%) and (4) not helpful for patients” health
conditions (62.3%) [36]. Diabetes is a chronic disease, which makes continuity of care
crucial. Patients who had a good interpersonal relationship with primary care physicians
and high continuity of care had reduced mortality (odds ratio [OR] = 0.59; 95% CI, 0.50—
0.70) and a lower risk of hospitalisation (OR = 0.82; 95% CI, 0.75-0.90) in addition to
achieving better diabetes control [37]. Patient-centred care and interpersonal behaviours
by healthcare providers could improve diabetes patients’ trust and engagement in their
management and the healthcare system [38]. Patient satisfaction is built based on individual
subjective perception [39]; thus, objective assessment and the elimination of confounding
factors are difficult. Moreover, the most crucial factor for building patient satisfaction
is the interpersonal relationship between each patient and the healthcare provider [40];
therefore, who provides care to the patient may have more impact than what the healthcare
provider uses for patient care. However, all the included studies did not mention differences
in healthcare providers between telemedicine and in-person groups. The interpersonal
relationship between healthcare providers and patients should be considered to truly assess
the effect of telemedicine on patient satisfaction in patients with diabetes. Furthermore,
patients’ social relationships with their families, peers and healthcare providers significantly
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impact diabetes management across the life span [41]. Therefore, patients with diabetes
may value a face-to-face relationship in their self-management.

One of the significant barriers to the implementation of telemedicine is the lack of
digital literacy [42]. Particularly, older adults with lower income who are not familiar with
digital devices have been found to experience difficulty in using telemedicine [43,44]. A
systematic review concluded that older adults were satisfied with telemedicine during the
COVID-19 pandemic; however, technical difficulties concerning the telemedicine delivery
system were major barriers [45]. The average age of participants in Izquierdo et al. [21]
and Sood et al. [28] was >60 years old, which may have affected patient satisfaction with
telemedicine. However, most of the participants in the included studies were relatively
young (30-50 years old), and the effect of telemedicine on patient satisfaction in older
patients with diabetes was unknown. Considering that ageing is rapidly progressing
worldwide, further studies investigating the effect of telemedicine on patient experience in
older patients with diabetes are warranted.

Information technology has achieved a remarkable breakthrough. However, the
author recognises the vital need for further technological advancements in healthcare
to provide effective and efficient treatment to the increasing number of older patients
worldwide. For example, 5G networks will be able to transfer a significantly higher volume
of data than now, allowing healthcare providers to perform more real teleconsultation
and telesurgery [46]. Moreover, the Internet of Things technology will assist older adults
living alone with maintaining or improving activities of daily life [47]. Such information
technology advancement in healthcare ensures connecting older adults and their families
with healthcare resources and may improve physical and mental well-being [48], which
contributes to establishing an integrated healthcare system in ageing communities.

Furthermore, the author has mentioned the issue of the study design in the included
studies. In principle, implementing double-blind RCTs with subjective endpoints, such as
patient satisfaction, is impossible. Study participants can realise which group they were
allocated and how they were treated. However, at least the outcome assessor should be
blinded (single-blind), as in the study by Yaron et al. [23].

This systematic review had some limitations. First, it was conducted by a single author;
hence, biases in study selection and study quality assessment may exist. A systematic
review with meta-analysis should be performed in the future with the inclusion of an
adequate number of RCTs. Second, all of the included studies were not designed to
assess patient satisfaction as a primary outcome. Further studies investigating the effect of
telemedicine on patient satisfaction as a primary outcome are needed.

In conclusion, patient satisfaction was high in patients receiving telemedicine; however,
the difference in patient satisfaction between telemedicine and face-to-face care was not
significant. Considerable heterogeneities between studies were noted, including age and
telemedicine delivery tools. Moreover, the effect of telemedicine on patient satisfaction as
a primary outcome in older patients who are not ready for telemedicine due to a lack of
digital literacy was not examined. Telemedicine should be more studied and developed
in anticipation of the next pandemic or coming superageing societies. Telemedicine that
establishes good interpersonal relationships between patients and healthcare providers and
increases patient satisfaction is a key tool to providing high-quality healthcare to patients
with diabetes in the 21st century.
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