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Editorial

An Update on Syndemics: Editorial Comments

Nicola Bulled * and Merrill Singer †

Institute for Collaboration on Health, Intervention, and Policy (InCHIP), University of Connecticut,
2006 Hillside Road, Storrs, CT 06269, USA
* Correspondence: nicola.bulled@uconn.edu
† Passed away.

The theory of syndemics hypothesizes that observed clusters of diseases in specific
temporal and geographical contexts are the result of harmful socio-environmental condi-
tions resulting in mutually enhancing deleterious consequences. For the past 30 years, the
concept has informed an array of health-related disciplines, proving valuable in health
research, policy, practice, and education. It has been used to guide recent responses to
MPOX [1], COVID-19 [2], and Ebola [3].

For this Special Issue, scholars working in the field were asked to consider novel
syndemic attributes of clusters of infectious diseases that result in worse health outcomes
than each condition in isolation. While HIV-related syndemics remain the most studied,
new disease arrangements have emerged that warrant investigation including those re-
lated to novel infectious disease epidemics and re-emerging epidemics, as well as chronic
epidemics that, historically, have received limited attention and resources.

In keeping with the three tenets of syndemics, scholars were asked to consider the
following: (1) clusters of infectious diseases and other health conditions concentrated in a
population; (2) the biological interactions of diseases in a manner that increases infectivity
or disease progression beyond that of co-existing/comorbid disease arrangements; and
(3) the social, structural, and/or environmental conditions that support the existence of
multiple health conditions within a population.

Tenet 1: Clustering of epidemic diseases in a population. Multiple morbidities
or comorbidities, the co-occurrence of multiple diseases or health conditions, is well
established in the literature. Certain conditions, such as HIV, given its impact on the body’s
immune response and promoting inflammation, are well recognized as being associated
with a host of varied comorbidities including other communicable diseases, chronic non-
communicable diseases, and mental health conditions.

While the clustering of health conditions may be seen as serially causal or sequential,
with one condition preceding the other, disease interactions are often more dynamic and
complex and influenced by the social context. For example, untreated syphilis can facilitate
the transmission and acquisition of HIV infection [4]. In turn, HIV increases risk of
syphilis acquisition [5] and can alter syphilis manifestations, potentially misleading clinical
diagnosis [4]. Co-infection can result in a higher risk of treatment failure, and genital ulcers
take longer to heal in patients with HIV than in patients with syphilis alone, increasing
the risk of exposure to other sexually transmitted infections [4,5]. These conditions are
understood to share “common risk factors”, indicating that they cluster among individuals
who engage in risk behaviors, hold specific social identities, and experience structural risk
factors.

All eight of the articles in this Special Issue highlight the clustering of diseases within
a defined population. McCollum et al. [6] present a novel arrangement of Neglected
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Tropical Diseases (NTDs) of the skin and mental distress in Liberia. Using a mixed-
methods approach to understanding the experiences of individuals with NTDs of the
skin, the authors found that disability was significantly associated with higher levels of
depression and anxiety, with persons affected experiencing additional financial concerns,
stigma, and pain, which all contributed to their mental health conditions. Barret et al. [7]
also consider the mental health burden of infectious diseases as they detail syndemics of
Lymphatic Filariasis in Malawi. For people affected by Lymphatic Filariasis, absent medical
referral pathways, inequalities in healthcare provision or available treatment, and limited
knowledge of the condition heightened patients’ mental distress. Distress was further
exacerbated by stigma and social exclusion, and was shaped by the intersections of gender,
poverty, and extreme climate conditions. Collectively, the articles in this Special Issue
reveal the value of the syndemics framework in both recognizing previously unexplored
comorbidities and considering disease clustering within populations experiencing specific
shared social conditions, to focus and mobilize public health and healthcare resources.

Tenet 2: Detailing the interaction of diseases. Disease interaction is a key unique
feature of syndemic theory, distinguishing it from the existing frameworks of comorbidities
and social determinants of health. Syndemic theory recognizes that clustered and comorbid
diseases interact in a manner that exacerbates the health outcomes of diseases beyond what
would be expected from the combination of their independent effects. The name syn-demic
implies that this interaction is syn-ergistic, where the combined effect is greater than the
sum of the separate effects.

Presently, the syndemics literature is struggling to address this second tenet. Syndemic
theory has been criticized for its inability to clearly articulate and present empirical measures
of synergistic interaction [8,9]. The criticism brings to light many questions. How do we
present evidence of interaction? What counts as evidence of interaction? Do we have statistical
methods or analyses to test hypotheses of interactions of multiple conditions simultaneously?

On the one hand, the criticism suggests that the theory has yet to be evidenced; on
the other hand, it raises a larger question about what counts as evidence. Statistically
measuring disease interactions does not provide details on the nature of the intricate and
complex responses of the body’s immune system. Furthermore, current statistical tools
only allow us to measure the interaction between two co-existing phenomena, limiting
the examination of disease clusters that involve more than two comorbidities. Disease
interaction not only still exists but also still matters, irrespective of our ability to measure
it [10]. Disease interactions can and have been demonstrated by combining evidence from
various forms including literature on disease physiology, epidemiology, cohort studies,
clinical trials, and ethnographies or qualitative studies detailing experiences of disease.
These assessments present clear evidence supporting syndemic theory.

However, the complexity in fully articulating interaction in syndemic structures is
evident in the scoping review of the cardiovascular disease syndemic literature conducted
by Quiroz-Mena and colleagues [11] in this Special Issue. The results showed that few
studies are adherent to the elements of syndemic theory. The dominant quantitative method
to provide empirical evidence supporting disease interaction remains the “sum scores” or
cumulative disease approach. The approach assesses whether higher disease concentration
is associated with more severe health outcomes; it does not consider the nature of the
disease interactions, but does provide evidence of clustering [8,9,12,13].

Tripp et al. [14] present a historical case of the 1918/19 influenza pandemic, using
life table analysis to operationalize the syndemic of influenza and pulmonary tuberculosis
among impoverished and marginalized adults of reproductive age (20–34 years) in Malta.
They show that individuals of reproductive age had a significant increase in pulmonary
tuberculosis mortality during the 1918 influenza period, and that those with both infections
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had a higher probability of mortality than those with only one infection. This does not
prove disease interaction, indicating only the accumulation of disease risk. However, there
is substantial evidence of biological interaction between the diseases, and the authors point
to other studies that have similar findings of higher rates of mortality in individuals infected
with both influenza and pulmonary tuberculosis. Tripp et al. complete their presentation of
the syndemic of pandemic influenza and pulmonary tuberculosis in Malta by considering
the impact of socioeconomic and environmental factors such as the increased cost of living,
increased unemployment, political upheaval, temperature, and relative humidity.

Stopka et al. [15] presented a robust empirical analysis of the clustering of serious bacterial
infections and Hepatitis C (HCV). Of the participants reporting a past-year hospitalization
for a serious bacterial infection, most tested HCV-antibody-positive. To account for disease
interaction, the prevalence ratios of past-year serious bacterial infections were calculated
with each risk factor in separate models, and the effect of modifications was assessed using
multiplicative interaction. No evidence of interaction between HCV and serious bacterial
infections was found. Their results indicate that the co-occurrence of HCV and serious
bacterial infection is likely mediated by shared risk behaviors. Although no evidence of
disease interaction was found in this study population, this is likely due to the small sample
size. It is well established that HCV-related liver damage impairs the body’s ability to clear
bacterial infections, increasing disease susceptibility and severity. This paper indicates how
challenging it is to prove disease interaction using present statistical techniques.

Tenet 3: Social vulnerabilities driving disease clusters. Syndemics theory recognizes
that disease clusters tend to appear in socially vulnerable populations, indicating that the
social, structural, and environmental conditions shared by a population drive disease
risk. Furthermore, while epidemics may transcend national borders, driven by various
influencing social factors, syndemic diseases take on unique arrangements in different
social, political, economic, cultural, and geographic contexts [16,17]. As such, place-based
assessments are much needed to develop context-specific solutions.

All of the papers published in this Special Issue attest to the multitude of interacting
and intersecting social vulnerabilities that support the existence of clustering disease
epidemics within a population. For example, the review by Hernandez Barrios et al. [18]
focused on the issue of population vulnerability in the context of the COVID-19 pandemic.
Their analysis of 40 articles published between December 2019 and October 2022 found
that vulnerability is a systemic issue, with COVID-19 control measures directly increasing
vulnerability in some populations. Villacis-Alvarez and colleagues [19] examined gendered
and intersecting barriers and facilitators across the range of HIV care before and during the
COVID-19 pandemic, which included COVID-19-associated disruptions in services and
support structures. This compounded mental health challenges, substance use, violence
(including intimate partner violence), internalized and enacted compounded stigma, and
discrimination among individuals with HIV.

Bulled [20] contributes to the burgeoning literature on occupational syndemics, detail-
ing the conditions of wine farmworkers in the Western Cape, South Africa. These include
dangerous workplace conditions, substandard housing, limited access to healthcare, labor
policies that fail to protect workers and worker rights, limited state oversight, and historical
legacies of the “dop” (tot) system of payment through alcohol. The occupational and
structural factors experienced by farmworkers in the Cape Winelands result in high levels
of interacting diseases including HIV, tuberculosis, metabolic syndrome, problem alcohol
use, and interpersonal violence.

This confluence of social and structural factors is often difficult to isolate, measure,
dissect, and account for causation. Consequently, the elements that drive disease clusters
are often disregarded or not fully explored. What is more concerning is that, given new
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guidance for research studies funded by the US government, future studies may not be
allowed to address issues of inequality/inequity, marginalization, and disparity. As such,
this third tenet of syndemic theory, which recognizes that those made vulnerable to disease
clusters due to historic and present policies, geographies, environments, economies, and
culture, may, in the future, be left unexamined. The result will be that either disease burdens
ravaging select communities may be unidentified, or significant amounts of resources will
be wasted on entire populations to address overlapping disease epidemics that primarily
affect communities with unique biological and social characteristics.

The set of papers in this Special Issue adds to the significant body of research and
review on syndemics and attests to the value of syndemics theory across health-related
disciplines. Future work on syndemics and infectious disease will need to adhere to robust
analytic methods for qualitative, quantitative, and mixed-method studies of syndemic
interaction and the translation of research into effective intervention. Such research may
face increasing challenges based on ideological grounds, a turn of events that will hinder
future progress on syndemics and limit its contributions to public health.

Conflicts of Interest: The authors declare no conflict of interest.
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Abstract: Objective. Synthesize the approaches used to study the convergence between cardiometabolic
and infectious diseases in adults from a syndemic perspective based on the scientific evidence avail-
able to date worldwide. Methods. Scoping review that follows the recommendations of the PRISMA
statement. The protocol was registered in INPLASY202150048. The search for studies was carried out
in MEDLINE, LILACS, Web of Science and Scopus. Results. Since the COVID-19 pandemic, there
has been an increase in studies in the field of convergence between cardiometabolic and infectious
diseases from a syndemic perspective, but only three studies were classified as true syndemics. There
are weaknesses in the adherence to the elements of the syndemic theory, given a low incorporation of
population measurements, and until now it has not been possible to find convincing empirical evidence
that supports the bio–bio interface. Quantitative methods predominated through models focused on
“sum scores”. Conclusions. Future studies should comprehensively address the elements of syndemics,
review discrepancies between additive analyses versus other modeling, and incorporate the influence
of large-scale social forces. The lack of these aspects distances studies from the notion of syndemic,
bringing them closer to comorbidity or multimorbidity approaches.

Keywords: syndemics; cardiovascular diseases; communicable diseases; public health

1. Introduction

The convergence between cardiometabolic and infectious diseases is not a new issue [1].
Since the 1970s, there have been reports of studies, the results of which show unidirectional
relationships, where the infectious agent is an exposure factor that increases the risk or
promotes the development of cardiometabolic disease, such as periodontal infection and
atherosclerosis [2]. On the other hand, in bidirectional relationships, both diseases can
assume the role of exposure and effect. Diabetes mellitus (DM) can lead to a more severe
form of tuberculosis (TB) and affect its management, while TB causes impaired glucose
tolerance and makes glycemic control difficult in patients with DM [3].

The above is summarized in a pathogen–pathogen view, which has been expanded
when trying to understand, where, under what conditions, in whom and how. These
convergences occur [1] and add another layer of complexity, going beyond traditional
notions of comorbidity and multimorbidity [4]. Syndemic theory, described by medical
anthropologist Merrill Singer, offers an opportunity to understand how certain diseases
grouped in various social contexts and within specific populations. This theory involves
the assessment of two key elements: (i) concentration—grouping of two or more diseases
due to the influence of large-scale demographic, social, economic and political factors; and
(ii) interaction—these diseases interact through various biological mechanisms (interface
bio–bio, such as inflammation) and/or social (bio–social interface, such as stigma). As a
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result of their interaction, greater adverse health outcomes are generated (excess disease
burden and mortality) [5].

One of the challenges has been to achieve coherence between what is stipulated in
the theory and the conceptual and methodological approaches used in the analyses [6]. A
review of the trends in syndemic research between 2015 and 2019 showed that only 12% of
the articles evaluated respond appropriately to the definition of syndemic [7].

There are some reviews on the topic, but these do not focus on the convergence
between cardiometabolic and infectious diseases; they do not delve into the types of
convergences, methods used and their coherence with theory. In addition, previous reviews
include studies before the COVID-19 pandemic, when the rise of the term syndemic
became more relevant [7,8]. The appropriation of the elements of syndemic theory must be
examined and standardized to guarantee valid results and enhance its usefulness in clinical
and public health practice in the face of future pandemics.

The objective of this review is to synthesize the approaches used to study the conver-
gence between cardiometabolic and infectious diseases in adults from a syndemic approach
based on the available scientific evidence.

2. Materials and Methods

A scoping review was carried out under the standards established in “PRISMA
extension for scoping reviews (PRISMA-ScR)” [9]. The protocol was registered in IN-
PLASY202150048 [10].

Literature searches were carried out in four databases (from inception to October
2023). A combination of English descriptors in MEDLINE, LILACS, Web of Science and
Scopus was used using the following search equation: (syndemic OR syndemics) AND
(cardiometabolic OR metabolic OR cardiovascular OR noncommunicable diseases OR
noncommunicable diseases OR non-infectious Diseases) AND (communicable diseases OR
Infectious diseases OR infections OR infection) (Tables S1 and S2).

No language or year of publication restrictions were established. A filter was applied
by age (studies over 18 years of age), and in the title and abstract review stage, the following
exclusion criteria were used:

• They do not include the two diseases of interest (cardiometabolic and infectious).
• They do not involve convergence between the two types of diseases.
• They are review studies, editorials, case reports, comments or letters to the editor.

From this initial screening process, the studies were selected for full-text review.
Subsequently, those studies that did not explicitly refer to a syndemic approach in any
section of the article were excluded. The reasons for the non-inclusion of certain documents
were listed and discussed by the researchers.

For the extraction and management of data from the definitive studies, a database
was created in Microsoft Excel version 16 with the following information: bibliographic
database, authors, title, year, country, participants, diseases or syndemic conditions, re-
search design, methods and adverse outcomes.

The data synthesis strategy was qualitative, given the objective of the review, which
seeks to describe the different approaches used to evaluate syndemics. For this, the
instrument “JBI QARI Data Extraction Form for Interpretive and Critical Research” was
used [11]. The synthesis was developed in three steps: (1) extraction of all the findings
included in the selected documents; (2) grouping the results into similar themes; and
(3) unifying the results into previously defined categories of interest according to the key
elements associated with the syndemic theory and in consensus with the research team.

The methodological quality of the studies was assessed using a tool for assessing
the quality of diverse studies (QuADS), which allows the assessment of methodological
and reporting quality in systematic reviews of mixed or multiple methods studies [12].
Additionally, the “robvis” tool was used to visualize the evaluation of the quality of the
studies and the risk of bias [13].
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3. Results

The database searches identified 619 publications, of which 56 articles were chosen
for full-text selection after reading titles and abstracts. Of this total, 41 did not meet the
inclusion criteria, leaving 15 eligible articles. The selection process is summarized in the
PRISMA flowchart (Figure 1).

Figure 1. Flowchart—PRISMA [9].

The selected studies were published between 2015 and 2023 [14–28]. The largest
number of articles were published following the COVID-19 pandemic (n = 12), and were
carried out in the United States (n = 7) and African countries (n = 3). Most of them are
quantitative (n = 11) and cross-sectional (n = 12) studies. The number of participants varies
in a range from 27 to 12,052 people with specific characteristics defined by age, sex, sexual
orientation, ethnic/racial condition, geographic area, socioeconomic status, and index or
underlying disease (Table 1).

The syndemic conditions evaluated in the studies incorporate a count of the presence
of two or more diseases or health conditions (HIV infection, hypertension, Diabetes mellitus,
obesity, depression or anxiety), risk factors (stress or psychoactive substance consumption)
and social determinants (low educational level, unemployment, violence, sexual abuse and
child abuse). Some authors called the sum of these factors the syndemic burden. The main
outcomes reported are linked to impairments in the progression, control and management
of an index disease; lower quality of life; higher risks of complications; and death (Table 1).

The quality assessment, considering the QuADS tool, showed that all studies are based
on a theoretical framework (syndemic theory); moreover, it also declared the objectives,
described the collection procedures and provided recruitment data, but only 53% of the
studies evaluated had a high methodological quality (n = 8). Problems related to the
coherence between the methodological framework and the objectives were evident, as
well as the lack of evidence on the participation of research stakeholders in its design and
execution (Figure 2).
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Figure 2. Results of the application of the quality assessment tool for studies with diverse methods
(Quality assessment with diverse studies—QuADS).

3.1. Level of Measurement and Application of the Key Elements of Syndemic Theory

Most studies focus on the individual level (n = 9). The element of concentration,
defined as the coexistence of two or more diseases in defined temporal and geographic
contexts due to detrimental social conditions, was evaluated in only eight studies. Bio–
social interaction is the most evaluated element (n = 13), while the bio–bio interface is only
addressed in four studies (Table 2).

Considering what was stipulated by Singer, Bulled and Ostrach in their text “Whither
syndemics?: Trends in syndemics research, a review 2015–2019”, two initial categories
were defined to classify the evaluated studies. Firstly, those studies that included both the
population and individual level and the two key elements of the theory were classified as
“syndemics”, that is, they analyze the spatiotemporal grouping and the true interactions
of the evaluated cardiometabolic and infectious diseases or the health burdens within a
specific population. Furthermore, they incorporate how the bio–bio interactions of these
health burdens result in worse diseases, and shared social or structural factors within
populations further exacerbate biological conditions creating true synergy rather than
simply co-occurrence of disease Within this category, only three studies were included
(Table 2).
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Table 2. Description of the application of the key elements of syndemic theory.

Studies

Measurement Level Key Elements Classification

Population Individual Concentration
Bio–Social
Interaction

Bio–Bio
Interaction

Syndemic 1 Syndemic
Potential 2

Chicheto et al., 2023 [14]. No Yes No Yes No -

Costa et al., 2023 [15]. Yes Yes Yes Yes Yes -

Wildman et al., 2022 [16]. No Yes No Yes No -

Perelman, 2022 [17]. No Yes Yes No No -

Mendenhall et al., 2022 [18]. Yes Yes Yes Yes Yes -

Rizk & Shaya, 2022 [19]. Yes No Yes Yes No -

Rodríguez et al., 2021 [20]. No Yes No Yes No -

Chicheto et al., 2021 [21]. No Yes No Yes No -

Cuschieri & Grech, 2021 [22]. Yes Yes No No No - -

Chung et al., 2021 [23]. Yes Yes Yes Yes No -

Zefp et al., 2020 [24]. No Yes No Yes No -

Jones et al., 2020 [25]. No Yes No Yes Yes -

Byg et al., 2016 [26]. No Yes Yes Yes No -

Mendehall et al., 2015 [27]. Yes Yes Yes Yes Yes -

Mendehall et al., 2015 [28]. No Yes Yes Yes No -

1 Syndemics: Studies with interactions that involve the clustering of at least two diseases or conditions within a
specific population. Bio–bio interactions of these health burdens result in worse health outcomes and evidence
the influence of shared social factors within populations that further exacerbate biological conditions creating a
true synergy rather than simply co-occurrence of disease or the addition of various social and health factors [7,8].
2 Potential syndemics: studies that do not fully develop the bio–bio and bio–social interaction.

Secondly, those studies that only focused on the individual level and did not fully
develop the key elements of the theory, especially the bio–bio interaction or the mechanisms
by which the cardiometabolic and infectious diseases are evaluated, were classified as
“potential syndemics”. And social conditions interacted to exacerbate harmful health
outcomes (n = 11) (Table 2).

3.2. Consistencies between the Underlying Conceptual Model, the Methodologies Used and the
Postulates of the Syndemic Theory

Two conceptual models were represented based on the objectives set and the argu-
ments described in the different studies. The first model presented groups-3 studies and
attempts to represent in a unified manner approaches focused on evaluating the syndemic
as the effect of the sum of a series of conditions related to cardiometabolic and infectious
diseases on negative health outcomes, such as increased risk, complications and death in
population groups with specific characteristics and/or a defined index disease.

The second conceptual model presented groups-8 studies and involves not only the
aspects described in the first model, but also incorporates the influence of social factors,
reinforcing the bio–social interface. This model also incorporates the understanding of
biological mechanisms related to the bio–bio interface (Figure 3). It should be noted that in
the quantitative studies evaluated, the independent effect of each social factor included
is measured.

The conceptual models represented incorporate a variety of both quantitative and
qualitative methodologies. It is highlighted that the element of disease concentration was
evaluated mainly with traditional epidemiological methods, specifically, estimation of
measures of occurrence of the diseases and conditions of interest. These tend to be stratified
by demographic and socioeconomic variables.
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Figure 3. Conceptual model for addressing syndemics between cardiometabolic and infectious
diseases according to the reviewed studies. F: Effect of social factors. C: Conditions (diseases and risk
factors). M: Mediating factors (physiological or mental).

The interaction element was evaluated using bivariate and multivariate inferential
techniques, including interaction terms in some cases. A dominant modeling focused on
“sum scores” is evident. Qualitative studies address the elements of the theory through
in-depth interviews, ethnographies and life stories. Mixed studies, which incorporate the
variety of techniques described, were evident.

4. Discussion

This scoping review synthesized the approaches used to study the convergence be-
tween cardiometabolic and infectious diseases in adults from a syndemic perspective for
the scientific evidence available to date. The COVID-19 pandemic showed complex and
unexpected interactions among the diseases evaluated here, environmental factors and
socioeconomic disparities, which makes the use of the syndemic theory important [16]. The
results of this review become an opportunity to better understand this problem in order to
address current and future pandemics.

The first finding of this review indicates that most studies focus only on the individual
level. Strictly speaking, this finding is worrying, because if the origin of the term “syndemic”
is reviewed, it is necessary to include the population level, for the term is derived from
the Greek word “synergos”, which means two or more agents working together to create
an effect greater than the sum of each one working alone. And we deduce that it refers to
population, as it has been used in basic epidemiological concepts: epidemic, pandemic and
endemic [5].

Additionally, falling into the individualistic fallacy, as proposed by Tsai, leads the
syndemic area to lose opportunities to incorporate multilevel approaches, which allow us
to understand how epidemics interact both at the level of populations and individuals,
using as many ecological study designs as possible: cohort, case-control and cross-sectional
studies. This author has incorporated important reflections on this aspect and has recently
criticized how studies that ignore interactions with ecological influences to focus exclusively
on the interaction of factors at the individual level can reach erroneous conclusions [29].

Other authors highlight that empirical evidence on syndemics require a greater under-
standing of the ways in which health conditions and social adversity interact in marginal-
ized populations to further weaken these groups [30]. Emily Mendenhall, one of the great
proponents of the theory, mentioned that “The COVID-19 syndemic is not global: context
matters” because what drives the virus to move and interact with biological and social
factors differs among countries and regions [31].

The second finding was linked to low adherence to the elements of the theory. Only
three studies were classified as true syndemics since they incorporated both the individual
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and population levels and addressed aspects related to the concentration and interaction
of diseases [15,18,27]. This has been reported in studies on the use of this theory before
2019 [7,8]. It has been mentioned that the confusion surrounding the non-application of
these elements could be due to the fact that researchers are referring to conceptualizations
from Singer’s early work. For this reason, we insist on the relevance of recognizing the
developments that have been made over the years to articulate the elements in a complete
and adequate manner [32].

So far, the empirical evidence supporting the bio–bio interface proposed in the theory
is insufficient. Other systematic reviews have shown that most studies, especially epi-
demiological ones, have attempted to document the existence of syndemics only using
the “sum score” specification, and it constitutes the dominant modeling in quantitative
studies [29,33,34].

Since 1979, the concept of “interaction” has had a long and controversial history in the
epidemiological literature. Renowned authors such as Rothman [35] and VanderWeele [36]
have made contributions to direct the analysis of this element, providing foundations for
its theoretical distinction and the implementation of formal tests to analyze the interaction
within statistical models, ranging from interaction in additive models to the introduction
of multiplicative terms [6].

The third finding shows that there is no single conceptual model to represent the syn-
demic between cardiometabolic and infectious diseases and that it depends on the nature
of the interactions that are proposed. However, the studies evaluated have common char-
acteristics in terms of their objectives and approaches, which allowed them to be grouped
into two large types of conceptual models. The resulting models do not differ substantially
from others proposed in previous literature reviews for other types of syndemics, where the
interaction of factors, diseases and conditions in specific population groups is linked. For
example, Tsai and Burns [37] in 2015 conducted a systematic literature review on syndemics
of psychosocial problems and HIV risk, and as a result of the study, they constructed simple
syndemic models in which two conditions (depression and substance abuse) coexist, and
they are determined by the poverty and interact synergistically to increase HIV risk [37].

The fourth finding indicates a marked predominance of the positivist paradigm and
the use of quantitative methods to address the syndemic between cardiometabolic and
infectious diseases. However, it recognizes a strong incursion of qualitative methods, which
are part of the anthropological roots of the theory and have been widely applied with other
types of syndemics, especially those related to HIV and risk behaviors. The inclusion of
mixed methods and longitudinal studies is highlighted as a response to the challenges
posed in previous literature reviews [7,8]. In this order, expanding the spectrum of methods
and understanding the type of syndemic addressed here has become an urgent need among
researchers in this field.

Consistent with the results of this review, Tsai [29] indicates that future studies should
aim to gain ground in the validation of the theory, and therefore, six aspects are suggested:
(i) the clear exposure of the possible discrepancies that may arise among the additive
analyses (score sum) versus those that test synergistic interactions from another type of
modeling; (ii) the need to understand the complexity of large-scale social forces or structural
determinants of health that influence the convergence of multiple diseases results; (iii) the
use and triangulation of data from multiple sources; (iv) the assessment of the temporal
effect of health risks following approaches such as the life course; (v) the comprehensive
understanding of the effect of clinical and public health interventions for the management
of these diseases; and (vi) the incorporation of studies at the population level and contextual
effects, given that syndemics have been explicitly theorized as multilevel phenomena, as
Singer highlights “the interaction between diseases occurs at both the population and
individual levels” [6].

Not explicitly modeling social forces distances the field from political, economic and
cultural explanations; downplays the first element of the theory (concentration); and brings
it closer to notions of comorbidity or multimorbidity.
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Finally, identifying and addressing syndemics globally contributes to the fulfilment of
the United Nations 2030 Agenda for Sustainable Development Goals (SDGs) by adopting
an integrative, collaborative and multi-sectoral perspective, which is in line with current
approaches such as “One Health”. Both approaches are based on the recognition that health
problems are often interconnected and cannot be addressed in isolation [38]. By considering
the broader social, environmental and animal health contexts, the One Health approach
can help identify and address the underlying factors that contribute to syndemics.

Limitations

The results of this review must be interpreted with caution due to some limitations.
First, the search strategy was restricted to studies reported in the English language, which
could have overlooked other aspects reported in other studies in a non-English language.
Second, it is likely that our review will have missed relevant articles that do not mention
another type of convergence in their title, abstract or key words. On the same hand,
we may not have captured all conceptual linkages with regard to common definitions
within syndemics.

5. Conclusions

Syndemics appear to have played an important role in human history and are likely to
continue to influence the global burden of disease today [5]. Understanding the syndemic
between cardiometabolic and infectious diseases is an urgent issue, not only for facing the
great challenges raised by COVID-19, but also for being able to cope with future pandemics
and the emerging and re-emerging of public health threats.

With this scoping review, it would be expected that future empirical studies on syn-
demics would include both the individual and population levels within their approaches
and would be natural candidates for the application of multilevel models. The findings of
this review show the lack of adherence to the key elements of the syndemic theory. There-
fore, the need also arises for future research to appropriate and incorporate the concentra-
tion of diseases and interaction as foundations when it comes to evaluating syndemics.

Linked to the above, it is necessary to include methodologies consistent with the
elements of the theory. A recommendation that comes from this review and other studies
is the use of mixed methodologies, the combination of different sources of information
and exploration of data analysis methods. Additionally, the use of longitudinal studies
that can more fully capture the complex interconnections among syndemic conditions
is highlighted.

It is recommended that future studies achieve greater coherence among the objective,
the theoretical framework (syndemics) and the methodology. This aspect is crucial to
ensure logical research that increases the validity of the findings and reduces bias.

With respect to health interventions, multicomponent or comprehensive ones are
suggested, yet more evidence is required, one that documents multiple pathways and
encourages their use through advocacy for program implementers or policymakers. The
study of syndemics involves drawing on various disciplines, including epidemiology and
anthropology. This often means collaboration among researchers with different academic
and professional backgrounds from different areas.

Clinical care and public health must consider the complexity of syndemics. They
cannot be limited only to the understanding of comorbidities and the clinical management
of convergent diseases [30]. Mastering the interaction of multiple diseases requires a change
in interventions, to adequately manage not only infectious diseases but also the increasing
burden of cardiometabolic diseases through a “one health” approach [2].

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/tropicalmed9090196/s1, Table S1: Syndemics between cardiometa-
bolic and infectious diseases in adults; Table S2: Specific searches.
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Abstract: Neglected Tropical Diseases (NTDs) are a group of chronic infectious diseases of poverty
affecting over one billion people globally. Intersections of NTDs, disability, and mental ill-health are
increasingly evidenced but are rarely studied from a mixed-methods perspective. Here, we advance
syndemic understandings by further assessing and contextualising the syndemic relationship be-
tween NTDs (particularly their associated disability) and mental distress in Liberia. Participatory
qualitative methods, including body mapping (56 participants), social mapping (28 participants), and
in-depth interviews (12) provided space for persons affected by NTDs to narrate their experiences.
Simultaneously, 201 surveys explored experiences of common mental health conditions among per-
sons affected by skin NTDs. An intersectionality approach was applied within the analysis for both
qualitative and quantitative methods informed by Meyer’s minority stress model, adapted for NTDs.
Qualitative data was analysed thematically and gender-disaggregated, univariable and multivariable
analyses were applied to survey data for the outcome measures depression (PHQ-9) and anxiety
(GAD-7). Disability was associated with higher levels of depression and anxiety (p < 0.001). An inter-
action between disability and being a women increased incidence risk ratio of depression (p < 0.001).
In alignment with qualitative findings, persons affected experienced additional generalised (financial
concerns), external (experience of stigma) and internal (experience of pain and physical symptoms)
minority stressors, to varying degrees, which contributed towards their mental distress, and mental
health conditions. These findings were used to co-develop a syndemic-informed person-centred
health system response to address the suffering associated with NTDs and mental distress, including
a focus on strengthening relationships between formal and informal community health actors and
the broader health system.

Keywords: syndemics; neglected tropical diseases; Liberia; mental health; depression; anxiety; disability

1. Introduction

Neglected Tropical Diseases (NTDs) are a group of chronic infectious diseases of
poverty that affect more than one billion people, primarily from low- and middle-income
countries (LMICs) [1,2]. NTDs, particularly those that affect the skin, lymphatic filariasis

Trop. Med. Infect. Dis. 2024, 9, 183. https://doi.org/10.3390/tropicalmed9080183 https://www.mdpi.com/journal/tropicalmed



Trop. Med. Infect. Dis. 2024, 9, 183

(LF), leprosy, Buruli ulcer, Yaws and onchocerciasis, present significant pain and physi-
cal disfigurement; stigma and discrimination are also common experiences [3]. LF and
onchocerciasis are vector borne diseases caused by filarial nematodes, LF presents most
commonly as hydrocoele and lymphoedema, and onchocerciasis can cause disfiguring skin
conditions and blindness [4]. An estimated 36 million people are living with LF symptoms,
and 14.6 million people living with skin disease and 1.15 million with blindness as a result
of onchocerciasis [5–7]. Yaws is caused by a bacterium and characterised by papillomas
(noncancerous lumps) and ulcers, with over 80,000 new cases reported each year [8]. Lep-
rosy affects the skin and the peripheral nerves and Buruli ulcer leads to ulceration and skin
loss, both are caused by a different species of mycobacterium, and transmission routes are
not fully understood [9–11]. Over 200,000 new leprosy cases are reported each year within
120 countries [9].

Mental distress and mental health conditions (depression and anxiety) amongst people
affected by NTDs are significantly higher than in the general population [3,12–19]. The link
between NTDs and common mental health conditions (depression, anxiety and suicidal
ideation) is increasingly documented through epidemiological clustering studies [16,20–26].
A recent review evidences three multi-directional pathways that are shaping epidemiologi-
cal clustering, namely: (1) people experiencing mental distress or mental health conditions
are more at risk to NTDs, and people with NTDs are more at risk to mental distress; (2) peo-
ple with NTDs experience increased levels of stigma and discrimination leading to higher
levels of mental distress; and (3) people with mental health conditions experience high
levels of stigma and discrimination heightening vulnerability to NTDs due to delayed care
seeking and the poverty-disability nexus [15]. Stigma is often identified as a catalyst of
such epidemiological clustering, yet limited research in the field of mental health, stigma
and NTDs has taken an equity lens, guided by gendered and intersectionality theory, to
understand the drivers of these burdens [3,27]. Thus, understanding broader meso and
macro social and structural inequalities driving these multi-directional pathways becomes
essential to ensure appropriate person-centred responses for people affected by NTDs and
mental health conditions [3,15]. The application of syndemic theory, that considers the
biosocial relationships that drive ‘synergistically related’ epidemics, becomes critical and
essential in shaping these understandings [28].

Person-centred responses to NTDs and mental health conditions require a re-orientation
of health systems, so that holistic understandings of health (i.e., those that extend beyond
the biomedical) are championed. Adjusting care models in this way requires a prioritisa-
tion of primary health care interventions that are co-produced with persons affected by
NTDs and communities who become active change agents promoting good health and
wellbeing throughout the life-course [26,27]. Yet, evidence on ‘what works’ to address the
synergistically related epidemics of NTDs and mental (ill-) health is sparse, and where
intervention(s) do exist they have largely been top-down with limited integration within
national health systems [29]. Further contextualising the syndemic relationship between
NTDs and mental distress, including moving beyond stigma, to think about additional
underlying social and structural inequities, becomes imperative to support evidence based,
demand driven systems reform. People affected by NTDs and mental health conditions are
critical assets in this process, and co-production should be a central value in promoting
positive shifts toward normative frameworks of person-centred care [17,27].

1.1. The Context of Liberia

Liberia has experienced protracted drivers of fragility in the past 3 decades, including
civil wars (1989–1996, 1999–2003), Ebola virus disease (EVD) epidemic (2013–2016) and the
COVID-19 pandemic [30]. Liberia’s unique political history, shaped by the post-slavery,
post-colonial experience, where disunity between ‘settlers’ (freed American slaves) and in-
digenous peoples contributed to protracted unrest and fragility [31]. Subsequent economic
mismanagement shapes the ongoing high levels of poverty (with 50.9% of Liberians living
below the national poverty line [32]); low levels of education and a weakened health sys-

23



Trop. Med. Infect. Dis. 2024, 9, 183

tem [31]. These factors contribute to a reliance on traditional medicine by many Liberians.
The health system was further devastated by the deaths of 192 health workers responding
to the EVD epidemic [33]. These macro-level determinants predispose people to the chronic
effects of NTDs and mental distress [31]. Consequently, experiences of mental ill-health
are common, although evidence is limited [30], estimates indicate 40% of the population
meeting the criteria for major depressive disorder (albeit based on data from 2008) [34].
Infectious diseases of poverty, including NTDs, are frequently diagnosed late, coupled with
poor management of NTDs due to limited systems capacity, causes increased morbidity
and mortality [3]. Dean (2022), characterise the relationship between mental distress and
NTDs (particularly their associated chronic morbidity/disability e.g., lymphoedema) in
Liberia as a syndemic driven by three key factors: (1) ongoing structural violence in Liberia
pre-disposes people and communities to the chronic effects of NTDs as well as other gener-
alised stressors (e.g., poverty); (2) people affected by NTDs and or mental health conditions
face additional stressors, largely related to stigma and discrimination; and (3) the impact of
general stressors, and NTD/mental health related stressors synergistically interact with
identity based characteristics, including gender and age to shape individual experiences
of syndemic suffering [3]. However, within the analysis presented by Dean (2022), an
epidemiological evidence gap remains due to the lack of quantitative studies consider-
ing the epidemiological clustering of mental health conditions and NTDs in this context.
The syndemic is theorised through the application and adaptation of Mendenhall’s (2017)
model of syndemic approaches to health, with stigma highlighted as a critical catalyst
through the adaptation and application of Meyer’s (2003) minority stress model [28,35].

Within this study, we draw on mixed-methods approaches to further contextualise
the syndemic relationship between NTDs (and their associated disability) and mental
distress (depression, anxiety) in Liberia. The biological interaction between the NTDs of
focus and mental health conditions has not been explicitly explored, with the exception of
onchocerciasis which is increasingly linked to neurodevelopment disorders [36]. Whilst
no research has specially looked at the biological relationship between NTDs and mental
distress, some research has highlighted the vicious cycle of stress-induced inflammatory
events related to other skin conditions, potentially leading to worsening of symptoms [37].
Physical pain, disability stage, and duration of illness leads to poor mental health outcomes
among persons affected by NTDs; poor mental health delays health seeking, negatively
impacting physical health; NTD related medications may impair mood and cause anxiety,
agitation or psychosis; and some NTDs directly affect the brain, leading to mental and
neurological consequences [3,13,16,17]. Although, this hasn’t been investigated extensively
for NTDs, by advancing the Consequently, within this study, we focus on the social and
structural mechanisms through which NTDs and mental health conditions synergistically
interact and exacerbate health inequalities, as a stigma syndemic. However, we do recognise
that further study of the biological interactions between NTDs and mental distress is needed
to advance the syndemic argument [38].

This study was completed to support the development of person-centred approaches
to skin NTDs, including the integration of mental health services in Liberia, through the
REDRESS programme. REDRESS is a five-year, multi-disciplinary research consortium
established at the request of the Ministry of Health, Liberia to identify effective strategies
to detect, refer, treat and support people living with NTDs that are acceptable, affordable
and sustainable especially amongst the most vulnerable [39]. REDRESSS’ underpinning
methodology is participatory action research to support the co-designing and testing of
innovative health systems interventions. In line with participatory health research values
and principles [40], this study prioritises the views and experiences of people affected by
NTDs, including them as co-researchers within study design, delivery and analysis.

1.2. Contextual Framework: Meyer’s Minority Stress Model

Meyer’s minority stress theory argues that minority individuals experience psychoso-
cial stress as a consequence of stigma and discrimination that is experienced as direct
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result of a minority identity [35]. Minority stress theory was originally documented and
theorised in relation to the experiences of sexual minorities, largely in the United States [35].
However, Dean (2022) have adapted this model in relation to NTDs in Liberia based on
narrative accounts of people affected [3]. In their adaptation and application of Meyer’s
model, Dean (2022) (see Figure 1) hypothesise that the disadvantage associated with being
diagnosed with an NTD presents a minority status. This minority status is thought to
exacerbate ‘general stressors’ for the majority of individuals and communities in Liberia
which exist as a consequence of ongoing structural violence due to the post conflict envi-
ronment, coupled with additional periods of fragility, as a consequence of multiple disease
outbreaks (including Ebola, COVID-19). External and internal minority stressors associ-
ated with being affected by an NTD then become added stressors that can contribute to
poorer, synergistically related health outcomes, specifically, mental distress (depression,
anxiety, suicidal ideation) and morbidity/disability. Intersecting axes of inequity, such as
gender, age and geography (minority identities) are described as having an interactional
relationship with these stressors shaping embodiment/internalisation of oppression and
nuanced experiences of the syndemic.

Figure 1. Minority stress model for NTDs and mental distress, reprinted with permission from Dean
(2022) [3] which is an adapted from Meyer (2003) [35].

2. Methodology

2.1. Study Context and Sites

We used mixed-method approaches to further interrogate the syndemic relationship
between skin NTDs of priority (yaws, Buruli ulcer, LF, onchocerciasis, leprosy) and mental
distress (anxiety, depression and suicidal ideation) for persons affected in Liberia. Par-
ticipatory, qualitative and quantitative data was collected from persons affected by skin
NTDs. Drawing on participatory health research principles [40], we involved co-researchers
as part of the research team, including community health workers and affected people.
Co-researchers received training in research methods, safeguarding and ethics, and took
part in data collection, analysis and validation.

The REDRESS study was implemented within three counties in Liberia: Grand Gedeh,
Lofa and Margabi (subsequently referred to as the ‘REDRESS counties’). These counties
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were purposively selected in collaboration with the Ministry of Health, Liberia to ensure
maximum variation in: (1) the service delivery context of the integrated case management
of skin NTDs; (2) endemicity (for all skin NTDs of focus); (3) geography (peri-urban and
rural); and (4) socio-demographics (e.g., ethnicity, literacy).

2.2. Survey Data Collection

We completed a cross-sectional survey in the three ‘REDRESS counties’ (Grand Gedeh,
Lofa, Margabi) and one comparator (for the main REDRESS evaluation) county Grand Kru
between October 2022 and January 2023 to ascertain the mental health status of adults
(>18 years) affected by one of the five endemic skin-NTDs. Grand Kru was purposively
selected as a comparator due to similarities in disease endemicity, geography and health
service delivery to the ‘REDRESS counties’. This cross-sectional survey was part of the
wider REDRESS study to evaluate subsequent interventions. Consequently, the sample
size of 75 men and 75 women was derived to observe changes in depression scores (PHQ-9)
pre- and post-REDRESS interventions and comparisons between gender.

All survey data was collected using REDCAP software (version 13.7.6) and uploaded
via electronic tablets (Samsung Galaxy Tab A7 Lite, Monrovia, Liberia). Data were down-
loaded as a CSV file and imported onto R programme (version 4.3.1) for descriptive and
statistical analysis.

2.3. Survey Information

Participants were identified by co-researchers from facility registers, in partnership
with trained community health assistants and verified (as living with an NTD) by county
health NTD focal persons. Survey questions focused on the participants socio-demographics
(gender, age, education level, county), disease (NTD), common mental health conditions
(depression and anxiety), stigma and disability scores. Education level was self-reported
and described in three categories: no education (i.e., never attended school); attending pri-
mary education (i.e., elementary (Grades 1–6)); and attended above primary level education
(Grades 7+).

Outcome Measures

Depression and anxiety were assessed using the 9-item Patient Health Questionnaire
(PHQ-9) and Generalised Anxiety Disorder 7-item (GAD-7) questionnaire, respectively [41,42].
Stigma was assessed using the Stigma Assessment and Reduction of Impact (SARI) scale
and disability was assessed using the World Health Organization (WHO) Disability As-
sessment Schedule 2.0 (WHODAS 2.0) [43,44]. A Likert scoring system was used to collect
questionnaire answers which ranged from 0–27 for depression (PHQ-9), 0–21 for anxiety
(GAD-7), 0–100 for stigma (SARI) and 0–4 for disability (WHODAS). The PHQ-9 tool
has widely defined cut-off score categories, no depression (0–4), mild depression (5–9),
moderate depression (10–14), moderately severe depression (15–19) and severe depression
(20–27), previously used in Liberia [45,46]. Similarly, GAD-7 categorised no anxiety (0–5),
mild anxiety (5–9), moderate anxiety (10–14), severe anxiety (15–21). There are no validated
cut-off scores for the stigma SARI score and degrees of disability and so this score was used
as a count variable. WHODAS score for disability defined as categories, no disability (0),
mild disability (1), moderate disability (2), severe disability (3) and extreme disability
(4) [47].

2.4. Qualitative Data Collection

A mixture of qualitative (in depth interviews (12) and participatory methods (body
mapping (56 participants), social mapping (28 participants)) were used in order to help
understand the experiences, meanings and views of persons affected (Pope and Mays 1995).
Qualitative data collection took place across five counties in Liberia, the three ‘REDRESS
counties’, plus an additional two purposively selected counties (Bong and Nimba) between
June 2021 and July 2022. Bong and Nimba were purposively selected due to the high
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prevalence of endemic skin NTDs. Participants for the in depth interviews (IDIs), body
mapping, and social mapping were purposively selected from facility records to support
maximum variation in gender, age and disease condition.

In depth interviews explored more about individual experiences with their condition,
including both physical and mental wellbeing, seeking care, health beliefs, stigma, and
participation within community life. Body mapping was either completed during a group
discussion (Grand Gedeh, Lofa, and Margibi) (8 groups) or on a one-to-one basis (Bong and
Nimba) (21 participants). Participants were invited to draw a map of themselves and to
add to this symbols and images relating to their experiences with their condition, including
mental and physical wellbeing. Social mapping was conducted in a group setting and
participants were invited to draw out their community identifying key locations for social
gatherings within the community, e.g., church or mosque, water pump. This map was
then used as a prompt for discussion about their participation within the community. All
interviews were audio recorded, transcribed verbatim and stored to SharePoint. A selection
of approximately 10% were randomly selected, with the transcript cross-checked against
the audio for quality assurance purposes.

2.5. Data Analysis

All data analysis was guided by the main dimensions within Meyer’s (2003) minority
stress model: general stressors, external minority stressors, internal minority stressors, cop-
ing and social support (Meyer 2003). We also considered minority identity by drawing on
intersectionality theory to consider how experiences are mediated by social and structural
processes to create unique experiences for individuals based on their personal characteris-
tics through the application of intra-categorical analysis (e.g., how are the experiences of
men and women living with NTDs aligned/different) [48,49].

2.5.1. Qualitative—Data Analysis

For the qualitative data, thematic framework analysis was carried out to help classify
and organise the data according to the main themes, concepts and categories emerging from
the data [50]. Categories, guided by the model, were deductively identified, although space
was provided to identify emerging issues inductively to ensure an iterative approach to
analysis. As a research team (including co-researchers) we familiarised ourselves with the
data in the transcripts before then jointly discussing the main themes within the transcripts
which were subsequently developed into the coding framework. The coding framework
was applied to data using Nvivo 12 to help manage data as part of analysis. After coding of
the data, charts were developed, with narratives developed which included comparisons
drawn based on gender, county and disease condition.

2.5.2. Quantitative—Data Analysis

For the survey data, two sets of analysis were conducted each with two arms and
guided by Meyer’s minority stress model and emerging issues identified within the qual-
itative data: (1) gender-disaggregated descriptive analysis with (i) socio-demographics
and (ii) mental health (depression, anxiety and suicide ideation (iii), stigma and disability;
(2) risk factor analysis: (i) univariable and (ii) multivariable analysis. Univariable analysis
was performed on candidate risk factors: gender, age, diagnosed NTD, county and educa-
tion level, stigma and disability. Relative-risk ratios (RRs), 95% confidence intervals (CIs)
were plotted, and p-values were calculated and reported for all candidate risk factors. The
internal reliability of the PHQ-9 and GAD-7 was derived the Cronbach’s α calculation.

Gender-disaggregated descriptive analysis was used to understand differences be-
tween genders. The overall prevalence and 95% CI for depression, suicide ideation, anxiety,
stigma and disability, reported and t-tests were performed. Chi-squared tests were per-
formed to understand the relationship between gender and categories (i.e., mild, moderate,
severe etc) for depression, anxiety and disability.
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Multi-variable analysis was conducted to understand key risk factors interactions and
associations with depression and anxiety and a model selection process was performed.
Gender-disaggregated and univariable analysis identified candidate risk factors to be
carried forward to multi-variable modelling stage, by screening for statistical significance
(p-value < 0.05). Multi-variable models were performed, firstly including all identified
candidate risk factors and secondly investigating candidate risk factor interactions. Multi-
variable modelling and quantitative findings identified key risk factors associated with
depression and anxiety which informed the final models reported in this paper, which
included with and without interactions between identified key risk factors. Stigma was
excluded from final models due to missing data entries, and anxiety was excluded due to
the co-occurrence of depression and anxiety [51,52].

2.6. Ethical Considerations

All researchers and co-researchers took part in training about safeguarding and consid-
erations of power dynamics prior to data collection. The study received ethical approvals
from the Liverpool School of Tropical Medicine Research Ethic Committee, United Kingdom
(Protocol ID 20-040) and University of Liberia Pacific Institute for Research and Evaluation
(UL-PIRE)’s Institutional Review Board, Liberia (Protocol ID 20-09-233) in March and April
2020, respectively. All participants were provided with information about the study and
interview. Written informed consent was obtained from all participants.

2.7. Findings

A total of 201 participants were included in the survey (Table S1), across Grand Gedeh
(N= 41 [20.4%]), Lofa (N = 72 [35.8]), Margibi (N = 34 [16.9%]) and Grand Kru (N = 53
[26.4%]). More than two-thirds of the participants were male (N = 125 [62.2%]) and the
remaining female (N = 76 [37.8%]), with the total average age 46 years (range from 18 to
87) standard deviation (SD) of 16.0). Participants presented with five skin-NTDs; Buruli
ulcer (N = 70 [34.8%]), LF-related hydrocoele (N = 49 [24.4%]), LF-related lymphoedema
(N = 54 [26.9%]), leprosy (N = 21 [10.5%]), Yaws (N = 6 [3.0]), onchocerciasis (N = 1 [0.5%]).
The majority of participants did attend primary education or above, with (N = 79 [39.3%])
attending higher than primary education, (N = 44 [21.9%]) only attending primary school
education and (N = 77 [38.3%]) not attending education.

A total of 96 participants took part in qualitative and or participatory data collection
activities (Table S2).

2.8. Syndemic Outcomes

Our mixed-methods evidence is indicative of a syndemic relationship between NTDs
and mental health, specifically depression, anxiety and suicidal ideation in Liberia, as
described in Table 1. Of 201 participants surveyed, 47.8% (95% CI 40.7 to 54.9) reported
moderate depressive symptoms or above (PHQ-9 ≥ 10). For anxiety, 30.8% (95% CI 24.5 to
54.9) reported moderate or severe symptoms (GAD-7 ≥ 10). The internal reliability for
both the PHQ-9 and GAD-7 was assessed as excellent, with Cronbach’s α of 0.9 and 0.88,
respectively.

Comparison of gender means for depression (t(164) = 3.92, p < 0.001) and anxiety
(t(164) = 3.94, p < 0.001), showed statically significantly higher scores in women in compari-
son to males. Additionally, women had statistically significantly higher disability scores
(t(158) = 3.64, p < 0.001). Of the 201 baseline surveys, 128 had available stigma SARI scores,
used for statistical analysis. No statistically significant difference was found between
gender in overall stigma, experienced (enacted) and anticipated stigma SARI scores, and
internalised stigma domain scores (t(90.9) = 2.54, p = 0.013) were statistically significantly
higher amongst women.

28



Trop. Med. Infect. Dis. 2024, 9, 183

Table 1. Gender-disaggregated analysis and illustrative qualitative evidence.

Total, N (%) Women, N (%) Men, N (%) Comparison Illustrative Qualitative Evidence

Total 201 (100) 76 (37.8) 125 (62.1)

Depression

PHQ-9 mean SD 9.4 (6.1) 11.5 (5.8) 8.2 (6.0) (t(164) = 3.92, p < 0.001) *

“Very bad, I couldn’t sleep at all and I
couldn’t eat because I only drank water
for about one month, two weeks, I only
live on water.” Bodymapping with
male participant, Grand Gedeh

“I was feeling bad and crying and don’t
know what to do.” Bodymapping

with male participant,
Grand Gedeh

Depression
Clinical Scores

With depression
(PHQ-9 ≥ 10) 96 (47.8) 46 (60.5) 50 (40.0)

None (0–4) 49 (24.4) 10 (13.2) 39 (31.2)

X2 = 37.831, df = 4,
p < 0.001 *

Mild (5–9) 56 (27.9) 20 (26.3) 36 (28.8)

Moderate (10–14) 56 (27.9) 23 (30.3) 33 (26.4)

Moderately severe
(15–19) 28 (13.9) 16 (21.1) 12 (9.6)

Severe (20–27) 12 (6.0) 7 (9.2) 5 (4.0)

Self-harm/Suicidality 96 (47.8) 50 (65.8) 46 (36.8) (t(173) = 2.68, p = 0.008) *

“I was feeling bad myself and even [at]
that time I was having bad plan about
myself for me to kill myself because I

was feeling too bad. So, I say let me just
die one time. It’s not good living here
inside.” Bodymapping with male
participant with Leprosy, Nimba

Anxiety

GAD-7 mean, SD 7.1 (4.9) 8.6 (5.0) 6.1 (4.6) (t(164) = 3.94, p < 0.001) * “Sometimes I can be thinking because if
I sit down sometimes, I can be thinking

too much, especially this sickness
business.” Social mapping with

male participant, Margibi
“You know as a patient sometime when

you sick, you can be discouraged.
Sometime in the night sleep all you

can’t sleep.” IDI with male
participant with hydroocele,

aged 34, Lofa

Anxiety Clinical Scores

Moderate anxiety or
above (GAD-7 ≥ 10) 62 (30.8) 34 (44.7) 28 (22.4)

None (0–4) 74 (36.8) 21 (27.6) 53 (42.4)

X2 = 11.462, df = 3,
p = 0.009 *

Mild (5–9) 65 (32.3) 21 (27.6) 44 (35.2)

Moderate (10–14) 48 (23.9) 27 (35.5) 21 (16.8)

Severe ( >15) 14 (7.0) 7 (9.2) 7 (5.6)

Stigma

Total SARI mean, SD 22.6 (14.5) 25.8 (15.8) 20.5 (13.3) (t(93.5) = 1.97, p = 0.051)

SARI experienced
mean, SD 7.5 (5.9) 8.6 (6.3) 6.9 (5.6) (t(139) = 1.87, p = 0.064)

“When it is on you most people don’t
like to get around you; your friends

themselves, some of them don’t like to
be around you. So, I have been

experiencing all those ones them, since
this sickness got on me.” IDI with

male participant with hydrocoele,
aged 73, Grand Gedeh

SARI internalised
mean, SD 5.7 (4.2) 6.8 (4.6) 4.9 (3.7) (t(90.9) = 2.54, p = 0.013) *

“The water was just coming out,
myself, I used to be ashamed to go

among my friend then. The water used
to be so stink.” Bodymapping with

male participant with Buruli ulcer,
aged 47, Lofa

SARI anticipated
mean, SD 4.1 (3.5) 4.7 (3.7) 3.6 (3.3) (t(101) = 1.67, p = 0.097)

“Because whenever I walked, they see
my foot they start to laugh at me, so it
makes me shy to go anywhere.” Social

mapping with male participant,
Grand Gedeh

29



Trop. Med. Infect. Dis. 2024, 9, 183

Table 1. Cont.

Total, N (%) Women, N (%) Men, N (%) Comparison Illustrative Qualitative Evidence

Disability

WHODAS mean SD 9.4 (6.1) 11.5 (5.8) 8.2 (6.0) (t(158) = 3.64, p < 0.001) *
“I can’t stand on my feet so because of
that I am not able to walk to go sit down

to the town hall.” Social mapping
with female participant, Lofa

“Yes, as for me, because of my foot
business I cannot even go to the

market.” Social mapping with male
participant, Grand Gedeh

Disability
Category Scores

No disability 18 (8.9) 3 (3.9) 15 (12.0)

X2 = 10.752, df = 3,
p = 0.013 *

Mild 102 (50.7) 33 (43.4) 69 (55.2)

Moderate 60 (29.9) 30 (39.5) 30 (24.0)

Severe 16 (8.0) 9 (11.8) 7 (5.6)

* Statistically significant p < 0.05 in paired t-test (t) and independence chi squared test (X2).

Qualitatively, irrespective of age or gender, respondents described feelings related to
their mental wellbeing as ‘feeling bad’, ‘thinking too much’, ‘feeling low’, ‘very bad’ or
‘very sad and crying’. Anxiety was indicated within one body map as small lines inside the
head (Figure 2a), with sadness and loneliness indicated with tears or crying (Figure 2b).

  
(a) (b) 

Figure 2. (a) Bodymap with male participants, Margibi. (b) Bodymap with male participant with BU,
Lofa.

Women more frequently described feeling hopeless about their situation. A minority
of respondents described thoughts of self-harm or suicidal ideation, as also apparent
within the quantitative data with 47.8% (n = 96) of participants identifying as having
thoughts of self-harm or suicide within the last two weeks. Suicidal ideation was also
described qualitatively. A male participant, living with lymphoedema further articulated
the connection between their mental and physical wellbeing, highlighting the detrimental
impact of stress on them physically.

“Sometime[s] when I go to bed, I can’t sleep. I will be worrying, thinking, thinking,
thinking, until I understand. So, people just advise me now I need not to worry now...
So, I need not to be worrying too much. Because the more I worry, that the more my body
will be draining.” Bodymapping male person affected by lymphoedema, 46 years
old, Margibi
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2.9. Risk Factor Analysis

For depression, Figure 3 shows estimated RRs, 95% CIs and p-values for univariable
generalised linear regression Poisson analysis with all candidate risk factors. Participants
that were female (RR 1.41 [95% CI 1.29 to 1.54]) were associated with higher depression
scores in comparison to men. Participants above the age of 60 years (RR 1.26 [95% CI
1.12 to 1.42]) were associated with higher levels of depression in comparison to 18–39 and
40–50 years olds. Participants who received no education were associated with higher
depression in comparison to those that attended primary education (RR 0.80 [95% CI
0.71 to 0.90]) and those that attended higher than elementary (RR 0.79 [95% CI 0.71 to
0.87]). Participants presenting with leprosy, (RR 1.44 [95% CI 1.26 to 1.65]), Buruli ulcer
(RR 1.45 [95% CI 1.21 to 1.73]) and LF-related lymphoedema (RR 1.90 [95% CI 1.67 to 2.17])
were associated with higher depression scores in comparison to LF-related hydrocoele.
Participants with a mild anxiety (RR 2.74 [95% CI 2.38 to 3.16]), moderate anxiety (RR 3.99
[95% CI 3.47 to 4.58]), severe anxiety (RR 5.05 [95% CI 4.26 to 5.99]), were associated with
higher levels of depression in comparison to no anxiety. Participants with a mild disability
(RR 2.20 [95% CI 1.69 to 2.87]), moderate anxiety (RR 4.15 [95% CI 3.19 to 5.41]), or severe
anxiety (RR 4.75 [95% CI 3.57 to 6.31]), were associated with higher levels of depression in
comparison to no disability.

Figure 3. Relative-risk Ratios (RR) and 95% CIs for depression derived from univariable generalised
linear regression Poisson models. RR above 1 (dotted line) shows a greater association with depression
and RR below 1 means a lesser association in comparison to the first item listed for each variable.
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For anxiety, Figure 4 shows estimated RRs, 95% CIs and p-values for univariable
generalised linear regression Poisson analysis with all candidate risk factors. Participants
that were female (RR 1.40 [95% CI 1.26 to 1.55]) were associated with higher anxiety scores
in comparison to men. Participants above the age of 60 years (RR 1.29 [95% CI 1.13 to 1.49])
were associated with higher levels of anxiety scores in comparison to 18–39 and 40–69
years old. Participants that received no education were associated with higher levels of
anxiety in comparison to those that attended elementary (RR 0.77 [95% CI 0.67 to 0.88]) and
those that attended higher than elementary (RR 0.79 [95% CI 0.70 to 0.88]). Participants
presenting with leprosy, (RR 1.47 [95% CI 1.26 to 1.71]), Buruli ulcer (RR 1.38 [95% CI 1.12
to 1.70]) and LF-related lymphoedema (RR 1.89 [95% CI 1.62 to 2.20]) were associated with
higher anxiety scores in comparison to LF-related hydrocoele. Participants with a mild
disability (RR 2.12 [95% CI 1.56 to 2.88]), moderate anxiety (RR 4.02 [95% CI 2.96 to 5.46]),
severe anxiety (RR 5.91 [95% CI 4.28 to 8.15]), were associated with higher levels of anxiety
in comparison to no disability.

Figure 4. Relative-risk Ratios (RR) and 95% CIs for anxiety derived from univariable generalised
linear regression Poisson models. RR above 1 (dotted line) shows a greater association with anxiety
and RR below 1 means a lesser association in comparison to the first item listed for each variable.

Key risk factors, gender and disability were identified respectively from gender-
disaggregated data analysis (Table 1), univariable risk factor analysis (Figures 1 and 3),
multi-variable analysis, previous studies, and qualitative findings. Four multivariable
models were performed, two models for each outcome variable: depression and anxiety,
model 1 displayed no interaction between gender and disability, and model 2 an interaction,
as described in Table 2. Across all models, we identified that higher disability scores were
associated with an increased incidence risk ratio of high depression and anxiety scores,
see Table 2.
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Table 2. Multivariable generalised linear regression Poisson models for depression and anxiety.
Presenting an interaction (model 2) and no interaction (model 1) between gender and disability.

Depression Model 1 Depression Model 2 Anxiety Model 1 Anxiety Model 2

Characteristic IRR 1 95% CI 1 p-Value IRR 1 95% CI 1 p-Value IRR 1 95% CI 1 p-Value IRR 1 95% CI 1 p-Value

Gender

Male — — — — — — — —

Female 1.15 1.05, 1.27 0.003 2.00 1.51, 2.66 <0.001 1.11 0.99, 1.23 0.067 1.40 1.0, 1.97 0.052

Disability 1.03 1.03, 1.04 <0.001 1.04 1.04, 1.05 <0.001 1.04 1.04, 1.05 <0.001 1.04 1.04, 1.05 <0.001

Gender *
Disability

Female *
Disability 0.98 0.97, 0.99 <0.001 0.99 0.98, 1.00 0.2

Log-likelihood −669 −661 −555 −554
AIC 1344 1330 1116 1116

1 IRR = Incidence Rate Ratio, CI = Confidence Interval, * = interaction.

We found that the incidence risk ratio for depression in females was higher in compar-
ison to men, which was statistically significant across both depression models. For persons
affected by NTDs, being a male and having no/mild disability moderated the negative
effects of depression, as shown in Figure 5. The interaction between gender and disability
in anxiety model 2 and being female in anxiety model 1 were not statistically significantly
associated with a higher incidence risk ratio of anxiety. This shows for anxiety, disability
has the greatest contribution to incidence risk ratio.

Figure 5. Interaction effect between gender and disability for depression.

33



Trop. Med. Infect. Dis. 2024, 9, 183

In the subsequent sections, we present further qualitative evidence linked to the
differing domains of Meyer’s Minority Stress Model (2003), as adapted by Dean (2022) (see
Figure 1), to consider the biosocial factors shaping this syndemic outcome.

2.10. General Stressors

Our evidence shows the impact of general stressors for people affected by skin NTDs
in Liberia. Specifically, they emphasise the influence of income losses and challenges with
health seeking, largely due to accessibility related issues.

2.11. Loss of Income Due to Physical Consequences of Their Condition

Physical limitations associated with skin NTDs were linked to financial difficulties due
to loss of work, with some participants becoming dependent on relatives or begging as a
means of survival. The perception of inappropriate appearance due to physical symptoms
also posed challenges to livelihood activities with one person affected by leprosy describing
being unable to wear shoes due to ulcers on his feet which created a barrier to office work.
Some participants also described stigma (see below) leading to some people refusing to
engage with them in selling or employment. Self-care, as a key strategy to managing skin
NTDs, was described by some persons affected as important, however the time taken to
do these activities was often outweighed by a need to provide for family members and go
out to “look for my daily bread.” IDI with Male person affected by leprosy, aged 26 years,
Lofa county.

“. . .here most of my friends, some encourage me to work with them. [To] do letter work,
pen and paperwork, but then, the problem that I have now, I can’t wear shoes.” IDI with
male person affected by leprosy, aged 26 years, Lofa

“. . .I learned the tailoring, I learned the tie and dye I can do some work, but only this
my hand I do it with and this my hand can’t permit me.” Bodymapping with female
person affected by leprosy, Bong

Both men and women described these negative livelihood impacts. However, adult
men (aged 25–49 years) more commonly described both the economic consequences of their
condition, as well as the negative impact of this on their own wellbeing. They frequently
described feeling ‘bad’, worried, discouraged or anxious at being unable to go out and
work to provide for their families. Some elderly participants described changing what they
ate to cheaper alternatives due to lack of money.

“I said the place I am now I am still feeling bad! I feeling bad of it, yes! Young man like
me and this foot just get on me [pain in foot from NTD], I can’t be in peace, yes. I am still
feeling bad about it and I am just asking God how we will be free from it.” Bodymapping
with male person affected, Grand Gedeh

2.12. Health Seeking Challenges from Both Formal and Informal Providers

Accessing appropriate healthcare was identified as a challenge, driven by three key
factors: (1) high costs associated with travel and lost work; (2) fear of medical procedures
(e.g., amputation) within biomedical facilities; and (3) loss of confidence in the health
system, largely due to irregular or absent medicine supply. These challenges often led to
treatment cessation, as well as creating complex care pathways. For example, some have
sought care from an informal provider followed by biomedical care, others vice versa, and
some seeking care from both simultaneously. Several participants with lymphoedema de-
scribed having had their foot “cut open” by a herbalist/traditional healer. Other traditional
practices such as providing something to drink leading to patients experiencing vomiting
and diarrhoea, feeling “helpless” as a result. This resulted in negative impact for the person
affected, who felt like the herbalist was “trying to destroy them”.

34



Trop. Med. Infect. Dis. 2024, 9, 183

“Somebody [traditional healer] cutting human being flesh putting it down and say that’s
medicine . . . He wanted to destroy me, so that’s the bad care people there.” IDI with
female person affected by lymphoedema, aged over 49, Margibi

“They say they don’t have the drugs there in the hospital. So, when we go there, they can
only prescribe drugs and give it to us. Then we go buy the drugs in the other clinics. So,
what is the use of [me] going there still?” IDI with male person affected by Buruli
ulcer, aged 69, Grand Gedeh

Chaotic and complex care seeking pathways were largely responsible for people
affected having ‘lost-peace’, ‘thinking too much’ and experiencing anxiety. This was
particularly common for male participants around the time of their diagnosis, due to
their limited knowledge about what to expect, including what treatment would be needed.
Where participants had been on such complex care seeking journeys but were still searching
for a cure, a sense of hopelessness and resignation was often articulated.

“You know as a patient sometime when you sick, you can be discouraged. Sometime in
the night you can’t sleep.” IDI with male person affected by leprosy, aged 34, Lofa

“Starting from this year I have gone nowhere yet because I am tired now. I am just
spending money and no result so, I am just tired sitting down now and waiting for God’s
time.” IDI with Female person affected by Buruli ulcer, aged over 49, Margibi

2.13. External Minority Stressors: Experienced Stigma

Experienced stigma was commonly described by participants across counties, ages
and genders and was largely attributed to: community members’ perception that the
condition is transmissible by physical contact/proximity; smell coming from wounds;
belief systems including superstition and witchcraft. Experienced stigma was described by
participants with all conditions; persons affected by leprosy described it most frequently
and extensively. One of the most frequent forms described by people with leprosy and
lymphoedema was name calling, such as “the old man that gets leprosy” IDI with a female
person affected by leprosy, aged 98, Grand Gedeh or “rotten man” IDI with a male person
affected by lymphoedema, aged 25–49 years, Margibi. Other forms of stigma described
include verbal abuse, mocking, being the subject of gossip within the community, having
people spitting due to bad smell from an ulcer and having been driven away or isolated by
others, including being carried to spend time in the ‘sick bush’.

“I even left the place. I left them because of the stigma” Social mapping with male partici-
pants, Lofa

Participants often described ‘feeling bad’ or ashamed in response. The sense of
isolation was described more frequently by female participants, with male participants
describing continued support from their wife (although they had also experienced loss of
friendships). However, one male participant described having experienced rejection from
his family, which provoked an angry response.

“... when you find yourself like this when you were not like that, family turned their
back, friends turned their back... When you are well, you are for people. People will like
you, they will come around you, you will do things together, but this type of condition
now nobody can come to your rescue.” Bodymapping with female person affected
by Lymphoedema, aged 50, Margibi

“I am angry with my family... They cannot [do not] visit me, they cannot [do not] keep
time with me... So, I am very angry of that. From there, when I sit down on my own
when I think about my condition, I always cry, ‘what I do to my family they do not look
at me, what I do to them they do not look at me.’” Bodymapping with male person
affected by Buruli ulcer, aged 47, Margibi
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Some participants also described experiencing discrimination from health workers if
they showed any evidence of previously having sought care from an informal provider.
One older female participant with lymphoedema gave a compelling story of a health
worker refusing to treat her, shouting at her and ordering her to leave the facility. This
stigmatising response led her to feel confused, adding additional stress for her when she
was already feeling unwell.

“They [name of hospital] didn’t even touch me! Later, when the Doctor came, he said
“they touched this foot oh, because I can see chalk on it” so he didn’t even touch me. He
didn’t feel the skin like this, he didn’t touch me; they just walked in group and went...and
myself too I am sick and feeling bad and then I go somebody said “your carry her on that
side, we don’t have place for her!” they were just shouting.” IDI with female person
affected by lymphoedema, aged over 49, Margibi

2.14. Internal Minority Stressors
2.14.1. Physical Symptoms

Participants described a wide range of symptoms related to their condition, including
pain, swollen and/or itchy limb, ulcer/ sore, leaking ulcer, smell from ulcer, loss of sen-
sation. These symptoms were frequently linked with a sense of shame and self-isolation
by participants, particularly the foul-smelling exudate described by many participants
with Buruli ulcer. The pain in particular impacted mental wellbeing among persons af-
fected, contributing towards sleeplessness, loss of appetite and sadness. Bodymapping
participants frequently showed pain, using red to indicate the severity of their pain linked
to swelling and ulcers (Figure 6a,b). Other less commonly described symptoms include
rash, loss of appetite, irritation from flies and several women described having lost their
eyebrows, which they found distressing.

  
(a) (b) 

Figure 6. (a) Bodymap with male participant with Buruli ulcer, 69 years old, Lofa (left). (b) Bodymap
with female participants, Margibi (right).

2.14.2. Internalised or Anticipated Stigma

People affected experienced shame related to physical symptoms, leading them to
isolate themselves from others in the community, avoid social gatherings, with a reluctance
to name or disclose their health condition, and describing themselves as ‘rotten’. It was
common for participants to describe altering their clothing in order to try and hide their
condition. These feelings were often described more intensely by younger participants.
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“Like for [me], [I] felt bad because looking at [my] age, [I am] very young and then, [I]
get that kind of condition, [I] felt bad. Seeing [my] friends walking good, normal, and [I]
have that condition, [I] felt very bad.” Bodymapping with female person affected by
lymphoedema, aged 30, Lofa

2.14.3. Coping and Social Support

Support from family, friends and faith in God were all described as forming essential
coping strategies among persons affected. Participants regularly described placing their
faith in God for healing, at times this was in response to having been abandoned by others.
Faith was also described as playing a part in some people affected accepting their condition
as being the will of God.

“for me, I never lose hope because God is there, I never disappointed because the lord is
always there for me.” Social mapping with male participants, Margibi

“I [am] sick, I not have nobody to help me only God. My children. . .they not big. . .Ain’t
got no husband.” Bodymapping with female person affected by lymphoedema,
aged 50, Margibi

Having someone to talk to was widely discussed as an important source of encourage-
ment and companionship with a positive influence on overall wellbeing. For some, this
role was played by the health worker, while for others if was a family member or friend.
For those who were older, this support often came from children. In contrast among youth,
aged 18–25 years, support was often came from their parents. Where support was present,
this was highly encouraging for persons affected.

“Yes, my family really catered to me in my sickness and they never gave me any word to
make me feel bad, they make me always happy, and my community people, too, they did
the same.” Social mapping with male persons affected, Margibi

The support included practical support such as helping to bring them to the health
facility or to a traditional healer, as well as providing encouragement and emotional support.
Where participants were married, gender was a clear mediator in shaping experience, with
men often describing being supported by a spouse, whereas women frequently described
being abandoned or alone. Male participants who received caring support from their
spouse recognised the impact on their spouse.

“When you find yourself like this when you were not like that, family turned their back,
friends turned their back. . .When you are well, you are for people. People will like you,
they will come around you, your will do things together, but this type of condition now
nobody can come to your rescue.” Bodymapping with female person affected by
lymphoedema, aged 50, Margibi

“Lying down whole day and whole night, crying, the woman [wife] will come haul the
clothes from under my foot and put different one there. She goes wash, hang it and put
different one there. Five minutes, she comes again take that one, put different one there.
Go wash it.” Bodymapping with male person affected by Buruli ulcer, aged 41, Lofa

Some participants felt that their friends continued to support them, after the diagnosis,
although this was not universal and even those who generally felt supported by friends
often still described instances of having been stigmatised by others in their community.

“. . .some of my friends actually we move together, we do things together. Yes, they make
me feel like them. they make me happy. They make me laugh. We all joke together, we
do things together, we live happy life, but criticize. Some they stigma, some they talked
about it, some even if you go around them, they take you different.” IDI with male
person affected by leprosy, aged 26, Lofa
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“That’s just God, for me God love me and people been helping me, people know me, better
people.” IDI with female person affected by lymphoedema, aged over 49, Margibi

3. Discussion

To our knowledge, this is the first study to presents mixed-methods approaches to
evidence the syndemic relationship between NTDs and mental distress, specifically mental
health conditions (depression and anxiety). Our study provides needed empirical evidence
for the syndemic of concern, within the context of structural violence in Liberia, a post-
conflict setting, with high levels of poverty, gendered social norms, stigma and weak health
infrastructure [3]. This study used an adapted Meyers (2003) minority stress model, as is
evidenced within other skin-NTD work [53–55], to present quantitative findings together
with qualitative and participatory findings. Quantitative and qualitative findings informed
analysis approaches to strengthen understanding in intersectionality for individual identi-
ties, stressors and syndemic outcomes mental health and disability (Figure 1). We utilised
mixed-methods evidence in this under-researched area to support the collaborative design
of holistic person-centred approaches to end syndemic suffering. The findings presented
in this study were used to support intervention development workshops linked to the
REDRESS programme, with findings presented in collaborative design workshops to shape
recommendations for intervention design. Specifically, we illuminate the need for early
case detection to prevent NTD-related disability and mental distress, as well as social
and structural interventions to improve the health and wellbeing of those affected. Box 1
presents some of the recommendations for intervention areas identified following the
presentation of these study results and that went on to be piloted within the REDRESS
programme (results forthcoming).

Box 1. Co-designed interventions developed in response to findings.

• Delivery of awareness about NTDs and mental health in marketplaces and on the radio, led by
community advisory boards that constitute of multiple community stakeholders.

• Establish peer support groups or networks for persons affected by skin NTDs to provide
opportunities for experience sharing and mutual support, with seed funding to support
financial sustainability.

• Support community health workers and informal providers to recognise the signs and symp-
toms of NTDs and mental distress, including tackling myths and misconceptions to support
early identification and referral.

• Support health–workers through the provision of training and resource materials to diagnose
NTDs and provide support for mental distress, including enhancing communication skills and
supporting stigma reduction.

• Integrate screening tools for depression (PHQ9) and anxiety (GAD7) at point of NTD diagnosis.
• Provide mhGAP training for selected health workers at facility level, highlighting mental

health and NTD links.

3.1. The Syndemic Spiral

Our findings align with those previously presented by Dean (2022) which emphasise
that the post-conflict environment, minority status and minority identity of persons affected
by NTDs interact with and exacerbate a person’s experience of generalised stressors. Their
experience of external minority stressors, experienced through enacted stigma, and internal
minority stressors, including physical symptoms and anticipated symptoms interact in a
potentially ‘vicious spiral’ contributing to ever worsening physical and mental wellbeing.
These effects can be buffered (or exacerbated) through the presence (or absence) of a strong
health system, robust support from family and friends and holistic, non-stigmatising care
from trained and trusted faith and traditional healers (Figure 7).
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Figure 7. The Syndemic Spiral of NTDs and Mental Distress in Liberia.

3.2. General Stressors

In our study, we found one of the main general stressors described by persons affected
was their experience of financial insecurities in consequence of their frequent loss of work
due to the physical impacts of their condition. Similar to results from Nigeria where a
contextually adapted collaborative care model for persons affected by skin-NTDs was
developed for implementation in the primary care system [56]. Thus, the provision of
economic support to persons affected is a key potential strategy to address the ‘syndemic
spiral’. This could include the promotion of income generation activities for persons
with disabilities, such as socio-economic rehabilitation, i.e., training in skills, educational
opportunities and enhancing entrepreneurship [57–59]. Understanding the best and most
sustainable ways to provide this economic support is likely to rely on linkages across
sectors to ensure a person-centred response [17].

Alongside the financial insecurities, challenges related to health seeking via both
formal and informal providers stemmed from pursuit of a ‘cure’, widely described in the
literature, related to underlying health beliefs about causation of the condition, as well as
health system limitations [60]. This oscillation between providers and inability to under-
stand the cause of their condition has previously been described as distressing for persons
affected [3,31]. Given the reliance of persons affected by NTDs on informal providers (both
traditional and faith healers), as well as the holistic nature of care provided for persons
affected by these informal providers in Liberia [61], there is opportunity to engage with
traditional and faith healers, providing them training and mentorship to identify and refer
persons affected, while supporting them to provide basic psychosocial support and referral
(Box 1). Fear of biomedical care and frequent drug stock-outs created a loss of confidence in
seeking care from the formal health system, as previously documented [62]. Thus, a strong
supply chain has been described as a cornerstone for integrated case management [62].

3.3. External Minority Stressors

Enacted stigma was widely described by participants in the form of name calling,
mocking, verbal abuse, being driven away by others, including being carried to the ‘sick
bush’ [out of the community into the forest] which has previously been described in other
studies among persons with NTDs in Liberia [63]. Quantitative findings emphasise the
association between stigma with depression and anxiety. The experience of stigma by
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persons affected by skin NTDs has been widely described in the literature across multiple
contexts and settings [64–66]. In our study, the experience of stigma was linked and often
catalytic of mental distress, related to a sense of shame, isolation and loneliness from
having been rejected. Social stigma related to disease has been identified as a key promotor
of syndemic interactions and overall suffering [67], previously identified in the stigma
syndemic of mental distress and LF/NTDs (Malawi and Liberia respectively) [3,57]. Stigma
can further complicate recognition, treatment and prevention of disease [67]. Links between
stigma, mental health and NTDs are well documented [15,64]. Challenging stigma through
the work of peer support groups, and training of local community leaders and change
agents such as traditional and faith healers were recommended as necessary strategies
to respond to some of these findings (Box 1). Peer support groups have been shown to
improve wellbeing and self-esteem amongst persons affected by skin-NTDs, as well as can
encourage adherence to self-care [68]. Wider community stigma reduction interventions
such as community awareness campaigns, stepping stones, and community conversations,
have been implemented in other settings and relevant to other infectious diseases to
support more holistic responses to the stigma experienced (HIV in South Africa and NTD
podoconiosis in Ethiopia) [69].

3.4. Internal Minority Stressors

Physical symptoms caused participants’ considerable distress as described in the
qualitative findings, and from the quantitative findings, greater degrees of disability were
associated with higher levels of depression and anxiety. Experience of pain relating to
Buruli ulcer and lymphoedema has previously been widely described [70,71], with up
to 95% of persons affected by Buruli ulcer describing pain in one study from Ghana [71].
Alongside pain, symptoms of anxiety contributed to further physical symptoms, such as
the inability to sleep and loss of appetite. The interlinking of symptoms between NTDs
and mental health, creates a vicious cycle which can self-perpetuate with pain contributing
to sleeplessness, contributing to anxiety and depression, contributing to reduced appetite,
potentially contributing to worsening of physical symptoms related to poor nutrition.

Other physical symptoms such as foul-smelling exudate and leaking wounds among
persons affected by Buruli ulcer contributed to feelings of shame and internalised and/or
anticipated stigma among persons affected, leading them to isolate themselves from others
within their community. In this study, surveys showed women to have statistically higher
internalised stigma scores in comparison to men. The enacted, anticipated and internalised
stigma experienced by persons affected by Buruli ulcer and lymphoedema is in keeping
with findings from a systematic review exploring social stigma towards NTDs [64].

3.5. The Equity Implications of NTD and Mental Health Syndemic Relationship

The existing structural and social inequities resulting from the macro-forces shaping
Liberia’s complex history and present situation (including war, high poverty and low
educational levels), mean the people affected by skin NTDs are frequently already among
those most marginalised within communities at the onset of their symptoms. Experiencing
the added generalised (financial concerns), external (experience of stigma) and internal
(experience of pain and physical symptoms) minority stressors which persons affected
in our study describe (to varying extents) contributes towards mental distress and the
development of mental health conditions. Related to this, persons affected by NTDs
and mental health conditions experience a loss of power, and restriction in participation
in the life of their community and/or family, emphasised in a recent review of mental
health, stigma and NTDs [15]. At times, this may be self-imposed due to anticipated
stigma, or imposed by the community, through enacted stigma, shaped by fear of infection,
discrimination and ableism norms. By adopting an intersectionality approach within our
analysis [72], we can see that the experiences of persons affected are not homogenous,
rather, there are many variations shaped by the unique circumstances of power, privilege
and identity experienced in the life of each individual that shape the underlying pathways
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toward syndemic suffering. We found gender, age, (dis)ability and socio-economic status
to be important ‘axes of privilege, power and inequity’ [73] shaping this path.

3.6. Addressing Gender Inequities

This work further evidences the need to address gender-based inequalities and dis-
parities within NTD and mental health programmes [74]. This gendered impact of NTDs
creates a disproportionate burden on women and girls, largely due to gender roles and
responsibilities, increased experience of stigma, discrimination and lack of spousal support;
resulting in social and financial losses for women [75]. This disproportionate effect of
the social consequences of NTDs for women, may explain the higher co-occurrence of
depression and anxiety among women, in our study. Meanwhile, men of working age in
our study described greater distress relating to their loss of ability to work due to their
condition, and their inability to fulfil the traditionally male breadwinner role. This may
have been shaped by the existing “hypermasculinity” norms previously described within
Liberia [76] but warrants further exploration in subsequent work. Younger persons affected
experienced distress at the changes they experienced in their life circumstances (loss of
educational and work opportunities, and of ‘good health’), which they considered to be
unfair at their stage of life [57]. Transforming the social, environmental and political factors
which contribute towards the interactions between health conditions is needed to reduce
the burden of ill health associated with NTDs and mental distress for all [3].

3.7. Limitations and Trustworthiness

This study benefited from mixed-method approaches where qualitative findings
helped to interpret and add meaning to quantitative results. Some of the qualitative data
were collected at different time points and in different counties; however, the findings
were consistent, adding an additional layer of triangulation to the data. The role of
co-researchers (including community health workers and a persons affected) as part of
the research cycle, including data collection and co-analysis, provided opportunity to
strengthen the trustworthiness of this work. The absence of a control group measuring
depression and anxiety of the general population, does not allow us to make comparisons
to overall population in Liberia, and quantitative prevalence studies are somewhat limited
in Liberia [30]. The missing data entries from SARI stigma scores should be acknowledged
when interpretating quantitative stigma findings presented in this paper. There is limited
evidence on the validity, cultural interpretability and the use of the PHQ-9 and GAD-
7 in Liberia, which may introduce measurement bias, and possibly underestimate the
prevalence of mental health outcomes in this survey study group.

4. Conclusions

We find strong evidence which adds to our understanding of the syndemic relationship
between NTDs, and mental distress (anxiety and depression) within the context of structural
violence in Liberia, in response to generalised, external minority and internal minority
stressors. Persons affected by NTDs currently rely upon two main coping mechanisms,
centred around support from their faith in God, and emotional, financial and social support
from family and/ or friends. NTD programmes should strengthen these naturally occurring
coping strategies, by providing training for faith healers, family and friends to provide
basic psychosocial support, as well as strengthening multi-sectoral collaboration to support
persons affected with opportunities for suitable income-generation activities.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/tropicalmed9080183/s1, Table S1: Means (SD) for each continuous
outcome measure and proportion (N) for binary outcome by group for each socio-demographic
characteristic. Table S2: Participant characteristics for qualitative and participatory research methods.
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Abstract: Lymphatic filariasis (LF) causes disfiguring and disabling lymphoedema, which can lead
to mental distress and requires life-long self-care treatment. This study applies syndemic theory to
understand the biosocial relationship between LF and mental distress in Malawi. Using in-depth
qualitative methods, we critically evaluate experiences of mental distress and LF through 21 life-
history interviews, to narrate experiences from the perspective of persons affected by LF, and to
understand how enhanced self-care (ESC) for lymphoedema management disrupts the syndemic
relationship. Complementary key informant interviews with Ministry of Health LF programme staff
were conducted to further understand intervention and health system delivery. All interviews were
recorded, transcribed, and translated, and then subject to thematic analysis. Our findings suggest
that for persons affected by LF in Malawi, before being trained in ESC, absent referral pathways,
inequalities in healthcare provision or available treatment, and limited knowledge of the condition
(LF) drove the syndemic of LF and mental distress. Distress was often exacerbated by stigma and
social exclusion, and shaped by intersections of gender, generation, poverty, and extreme climate
conditions. We argue that addressing the syndemic suffering associated with LF and mental distress
through interventions which center the needs of persons affected is critical in effective and equitable
LF care delivery.

Keywords: lymphatic filariasis; mental health; mental distress; self-care; lymphoedema management;
disease management; disability; inclusion; gender; poverty

1. Introduction

1.1. What Are Syndemics?

Syndemics can be described as the clustering of two (or more) diseases or health
conditions in a population, which often emerge in conditions where health, social, and
economic inequalities are persistent. Such inequalities increase physical and behavioural
vulnerabilities within populations, especially among low-income and marginalised groups,
often resulting in adverse disease interactions which can be social, behavioural, or biolog-
ical [1,2]. Stigma, as a social factor, can drive synergistic interactions between diseases,
which further complicate the recognition, treatment, and prevention of disease [3]. In this
paper, we consider the clustering of health conditions as a result of social and economic
disadvantage, an aspect that is often overlooked within biological and social epidemiology.
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The phenomenon of disease clustering is well evidenced, as is the role of social deter-
minants in explaining differences seen in disease within and between populations [4,5].
However, understanding how the biosocial dynamics of disease can cause or exacerbate
disease–disease interaction is lacking [2,6].

1.2. Lymphatic Filariasis, Acute Attacks, Disability, and Mental Distress

Lymphatic filariasis (LF) is a neglected tropical disease (NTD) caused by a filarial
parasite, transmitted via mosquitoes [7]. An estimated 882 million people in 44 countries
remain threatened by LF infection, with 36 million individuals living with LF clinical symp-
toms. LF leads to disfigurement and disability, which predominantly affect low-income
and marginalised populations [7,8]. The second most common clinical symptom of LF is
lymphoedema (swelling of the limb or limbs), after hydrocoele (scrotal swelling). Persons
affected by lymphoedema are prone to experiencing acute episodes of adenolymphangitis
(ADLs), also known as acute attacks, which consist of fever, headaches, and localised
inflammation from secondary infection of the already damaged lymphatics [9,10]. Acute
attacks have been described as a major contributor to disability and LF severity, as well as
causing pain, hindering mobility, and negatively impacting the ability to practice self-care
and work, contributing to a loss of earnings [11,12]. Intersections between LF, disability,
and mental ill-health are becoming increasingly recognised and evidenced globally [13–16].
Specifically, disability and acute attacks have been found to be associated with higher
levels of depression amongst people affected by LF and other skin NTDs [17,18]. However,
generally when considering the interaction of mental health conditions and LF, the focus
is on epidemiological clustering, with the biosocial context less considered [19–24]. This
is despite widespread recognition that understanding the biosocial connections between
diseases is crucial in responding to disease interactions [1,13,25,26]. In Malawi, there is
evidence highlighting the co-morbidity of LF and mental ill-health based on epidemio-
logical clustering [18]. Current estimates suggest just under 30,000 people are living with
symptoms of LF in Malawi that require holistic (physical, mental, and social) care [27].

1.3. WHO 2030 Targets and Disease Management, Disability, and Inclusion (DMDI) Approaches

As outlined in the World Health Organization (WHO) NTD roadmap 2021–2030, a
shift from vertical programme delivery to an integrated holistic approach is required to
address the physical, mental, and social consequences of disease and maximise resources.
The roadmap also highlights the importance of considering the needs of persons affected
within elimination and disease control interventions [28]. As Malawi and other LF-endemic
countries progress toward the elimination of transmission of LF through the successful
delivery of preventative chemotherapy, the focus must shift toward delivering morbidity
management and disability prevention (MMDP) services for people with existing dis-
ease [29,30]. Currently, the scope of most national MMDP programmes is limited to the
provision of hydrocoele surgeries and training for lymphoedema management [31]. Within
recent years, a more holistic concept of MMDP has been promoted amongst NTD practi-
tioners, described as disease management, disability, and inclusion (DMDI) [32]. This has
an emphasis that’ disability’ is caused by a condition or impairment within a particular
context, and that social manifestations, and other often non-medicalised consequences
such as mental health and stigma, are considered as contributors to disability. Additionally,
‘inclusion’ reflects the need to include persons affected within programme design and
implementation. Thus, considering the psychosocial consequences of LF, perspectives of
persons affected and the wider biosocial context are essential to achieving person-centred
holistic MMDP, henceforth described as DMDI [33].

1.4. The Context of Malawi and the National LF Programme

In Malawi, LF is widespread, with 26/28 endemic districts. The economy is largely
reliant on agriculture (over 80%), causing vulnerabilities to extreme climate conditions
that may result in damage in agricultural production, e.g., poor crop harvest [34]. The
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Malawi National LF Elimination Programme successfully achieved the validation of the
elimination of LF as a public health problem from the WHO in 2020 [29]. Elimination was
largely achieved through the completion of multiple rounds of preventative chemotherapy
through mass drug administration (MDA) in all endemic regions [35]. A key challenge
facing the programme moving forward is to deliver the major component of the Global
Programme to Eliminate LF (GPELF) strategy, which requires the implementation of MMDP
for all those living with the clinical symptoms of LF. Within seven districts in Malawi, a
home-based ‘enhanced self-care’ (ESC) for lymphoedema management has been integrated
within the health system through the training of primary health staff [33].

1.5. Enhanced Self-Care Study

In three highly endemic districts for LF in Malawi where the ESC was integrated into
the health system, a 6-month prospective study was conducted in 2021, implementing
an ESC intervention for lymphoedema management [36]. The study involved training
persons affected with LF-related lymphoedema and their primary caregiver in ESC. This
included standard WHO-recommended activities including hygiene and skin care practices,
daily and overnight elevation of affected limb(s), seated and standing exercises, managing
acute attacks with medication, and wearing of appropriate footwear [37]. Enhanced self-
care activities included deep-breathing techniques, lymphatic massage, skin mobilisation,
walking, drinking water, and eating fresh fruit and vegetables [36]. Activities were designed
to impose no financial burden on participants and were easy to practice independently in
order to improve physical symptoms of lymphoedema, reduce acute attacks, and improve
quality of life.

1.6. Study Contribution and Rationale

This paper presents the use of in-depth qualitative methodology to explore the syn-
demic relationship between LF and mental distress in Malawi. Drawing on Mendenhall’s
model of syndemic approaches to health [2], through narratives of persons affected by LF,
we consider the following: (1) the lived experiences of the syndemic and current health-
care response; and (2) the impact of an enhanced self-care intervention on the syndemic
relationship, with a view to make recommendations to improve the mental and physical
wellbeing of people affected by LF in Malawi. This is the first study to consider the syn-
demic relationship between LF and mental health from the perspective of persons affected
in Malawi. Additionally, this research aims to understand how ESC can support health
systems to manage LF and mental wellbeing for people affected by LF, focusing specifically
on how ESC disrupts this syndemic relationship.

2. Materials and Methods

Life history interviews were conducted with 21 persons affected by LF-related lym-
phoedema or both hydrocoele and lymphoedema, to explore the syndemic relationship
between mental distress and LF, and the impact of the ESC intervention from the per-
spective of persons affected. In this paper, we refer to mental distress as a continuum of
descriptions from stress, anxiety, and depression, to suicidal thoughts within the narratives
of persons affected. To complement life history narratives and better understand the context
of implementing the ESC within the Malawian health system, key informant interviews
were conducted with LF programme staff and LF experts in Malawi.

2.1. Study Setting and Design

This study was conducted in Chikwawa district, Malawi in 2022. This study followed-
up a subset of participants who were part of a wider prospective cohort study and trained
in ESC conducted in three sites, Karonga (Northern), Nsanje, and Chikwawa (Southern)
districts, in Malawi over a 6-month period in 2021. This wider study investigated the
physical impact of the ESC intervention for LF-related lymphoedema. Chikwawa was
selected as the study site for this qualitative study due to accessibility and finances available
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and because of the high prevalence of clinical cases of lymphoedema identified in this
district. Participants recruitment period was from 2 August 2022 to 11 August 2022.

2.2. Participants, Sampling Procedure, and Data Collection
2.2.1. Life Histories

The use of life history interviews allowed persons affected to narrate their lives and
experiences of illness, repositioning them as a storyteller that is best placed to recount their
own reality of suffering and resilience. Furthermore, narratives can support individuals to
make sense of their illness experience [38,39].

Persons affected by LF-related lymphoedema were purposively selected for life history
interviews to ensure maximum variation of characteristics, see sampling matrix in Table 1.
Sampling criteria were selected based upon findings from a previous study, identifying
associations with higher number of acute attacks and depressive symptoms [18]. This
previous study was used to categorise participants into either a “mental distress” group
who had recorded a depressive symptoms score (PHQ-9) of above 5, or from descriptions of
mental distress collected from an open-ended question: “tell me about your mental health?”
where responses were indicative of poor or unchanged mental wellbeing. Depressive
symptoms scores were assessed using the Patient Health Questionnaire (PHQ-9) over
the study time period of 6 months [18,40]. All other participants fell into the “mental
wellbeing improvement” group, indicated from an improvement of depressive symptoms.
The change in number of acute attacks was also derived from the same previous study.

Table 1. Sampling matrix for life history interviews.

Mental Distress
Mental Wellbeing

Improvement

Female Male Female Male
Same or higher acute attacks 2 1 2 2

Reduced acute attacks 3 4 4 2
+1 Male Guardian, trained in the enhanced self-care but was not enrolled onto previous enhanced
self-care study.

Sample size was estimated based on the number of life history interviews that was
anticipated to reach saturation based on previous research exploring the biographical
accounts of persons affected by NTDs. Through our iterative and ongoing approach to
analysis, we determined data saturation was reached within our sample and data collection
finalised [41]. All persons affected were recruited for this qualitative study due to their
previous enrolment in the previous ESC study [18] and were identified through local
health facility registers and national programmatic records. One primary caregiver was
not enrolled on the ESC study but had received lymphoedema training as part of the ESC
study and was therefore included in the life history interviews. Characteristics described
in Table 1 were summarised for each participant within Table S1.

Life history interviews took place at the homes of the participants and interview
guides were developed prior to interviews aiming to explore the main themes, life histories,
experiences of LF (somatic experience), mental wellbeing, stigma, enablers and barriers to
the ESC, health-seeking, participation, additional support (i.e., caregivers), and life after
the ESC study. A second Malawian researcher (DEM) conducted life history interviews
in Chichewa, and translated in real-time to CB to allow follow-up questions. All data
collected were audio recorded, transcribed verbatim, and translated into English. To
maintain the originality and clarity of information during transcription and translation,
10% of transcripts were randomly selected and cross-checked against audio by DEM for
quality assurance purposes.
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2.2.2. Key Informant Interviews

Key informant interviews were purposively selected based upon their previous in-
volvement in implementing the ESC study (unpublished data) [18], which included three
Ministry of Health (MoH) staff members. The lead author (CB) conducted all key informant
interviews in English, which were audio-recorded and then transcribed verbatim.

CB read through all transcripts to ensure completeness for data analysis.

2.3. Data Analysis

All data analysis was guided by framework adapted from Dean et al.’s (2023) de-
scribing the syndemic model for NTDs and mental distress, which was informed by
Mendenhall’s (2017) model of syndemic approaches to health (see Figure 1) [2,15]. This
study adapted the framework developed by Dean et al. (2022) that describes the syndemic
relationship between NTDs and mental distress in Liberia. Dean et al.’s (2022) original
model was informed by Medenhall’s (2017) model of syndemic approaches to health. As
such, the model of LF and mental distress presented here articulates three main dimen-
sions driving this syndemic within Malawi: (A) the epidemiological co-occurrence and
interaction of LF and mental distress; (B) the experiences of persons affected by LF and
mental distress grouped into somatic, daily activities, and meaningful experiences; and
(C) how the ESC, health, and social systems contribute to responses in LF care. We were
specifically exploring how the ESC that was designed to bring lymphoedema care close
to the community disrupts this syndemic of LF and mental distress. Thematic analysis
was conducted using a deductive coding approach based on topic guides and the adapted
framework(s) and additional themes emerging from the data were inductively coded.
Analysis was supported by NVivo 12 software.

Figure 1. A Model for Understanding the Syndemic of LF and Mental Distress in the Context
of Malawi.

50



Trop. Med. Infect. Dis. 2024, 9, 172

2.4. Ethical Statement

Ethical approval was obtained from the Liverpool School of Tropical Medicine, Re-
search Ethics Committee, UK (Research Protocol 22-036) and National Health Sciences
Research Committee, Malawi (Number 2615). Written informed consent was obtained from
all participants in this study. Consent forms and information sheets, describing the study
aims and data collection processes, were translated into Chichewa, the local language, and
read out to participants who were less literate. All participants had the opportunity to ask
questions and or discuss queries to participation.

3. Results

The pathways reinforcing the syndemic relationship between LF and mental distress
in Malawi are shown in Figure 1. We present the study findings aligned to the adapted
framework (Figure 1), across three main dimensions: (A) ‘How do LF and Mental Distress
Interact?’; (B) ‘How are Conditions Experienced?’; and (C) ‘How do Health and Social
Systems Contribute to Responses in LF and Mental Health Services?’. This study found that
multiple pathways have played a role in the progression of LF symptoms (especially lym-
phoedema), disability, chronic illness, and mental distress, largely as a result of underlying
health and social inequalities.

Before exploring the syndemic, we first present two narratives from persons affected.
Both Chimwemwe’s (Figure 2) and Gracious’s stories (Figure 3) capture syndemic suffering
related to LF and mental distress and highlight how the wider social and environmental
context (such as weak health and social systems) intersect with gender, poverty, and
disability to exacerbate physical morbidity and mental distress.

Figure 2. Chimwemwe’s story.
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Figure 3. Gracious’ story.

3.1. (A) How Do Co-Occurring Conditions Interact?

The first main dimension of the syndemic model of LF and mental distress (Figure 1)
explores (A) the co-occurrence and interaction of LF and mental distress. Within this section
we describe the interaction between LF and mental distress, the drivers of this related to
discovery of lymphoedema, and healthcare availability. Finally, the coping strategies, social
systems, and religious support that can disrupt this interaction between LF and mental
distress are described.

3.1.1. How Do LF and Mental Distress Interact?

Barrett et al. (2023) explored the co-occurrence of LF and mental health conditions
in Malawi. Of 311 people affected by LF-related lymphoedema, 20.3% (95% CI 15.9 to
25.2) reported mild depressive symptoms and 3.2% (95% CI 1.5 to 5.8) reported moderate
depressive symptoms assessed using the Patient Health Questionnaire (PHQ-9). For
QOL, 28.6% (95% CI 23.7 to 34.0) reported moderately low QOL and 2.9% (95% CI 23.7
to 34.0) reported severely low QOL, using the LF-specific Quality of Life Questionnaire
(LFSQQ) [18]. Furthermore, rates of mental distress amongst people affected by LF have
been shown to be higher than in the general population in other countries [23,42]. Evidence
of the biological interaction between LF and mental distress is lacking, although indication
of the bidirectional relationship between depression and inflammation [43] and the social
and psychological consequences caused by cancer-related lymphoedema [44] have been
made. Within this paper we discuss how the social consequences (particularly around
stress-causing stigma and the internalisation of stigma) associated with LF, contribute to
the syndemic of concern. Amongst other diseases, stigma and stress can contribute and
enhance mental distress, specifically depression and anxiety [3,45]. We suggest that the
social consequences of LF, such as stigma (internalised and enacted) and stress related to
their condition, are responsible for the interaction of LF and mental distress and exacerbated
by progression of disease and degree of disability.
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3.1.2. Discovering Lymphoedema and Healthcare Availability

We found that limited knowledge of lymphoedema at the point of diagnosis or symp-
tom onset, alongside the chronic, progressive, and disabling nature of lymphoedema caused
mental distress. This was exacerbated by the absence of appropriate healthcare and lack
of available treatments or a “cure” for their often-unknown condition. Levels of mental
distress varied amongst participants, from feelings of worry, hopelessness, and stress to
descriptions of common mental health conditions such as excessive worry (anxiety) and,
for some, suicidal ideation.

“When I discovered that I have got this problem, my heart sometimes stresses out . . .
I could think of just dying because I was feeling like I am a failure”. (Female, 49,
Participant 5)

3.1.3. Coping, Social Systems, and Religious Support

Faith played an important role in coping with LF and mental distress, particularly
in times of depression or suicidal ideation. Faith-based organisations offered social sup-
port for persons affected; for example, Chimwemwe described the religious group he
attended provided him with housing after being ‘chased’ out of the house he was stay-
ing in by a relative, as well as providing him with psychological support from religious
group members.

“When my husband left me . . . I just told God, [and] everything came back to normal.
And some people also helped me praying over it, so yes, I am okay”. (Female, 40,
Participant 20)

Religious teachings promoted acceptance or “being at peace” with their condition
or difficult life circumstances, whilst some described increased shame related to suicide
ideation as this was a “sin”.

“. . . I thought of killing myself. Then I had to comfort myself that I should [not] do that
because the bible tells us that committing suicide is a sin and I just accepted to live and
struggle like that”. (Male, 43, Participant 12)

Outside religious groups, ways of coping with LF, mental distress, and, in some cases,
suicidal ideation, were described as self-distraction, community support through talking,
and reassurance. Some participants also described alcoholism or a belief ‘that others will
develop the same condition one day” as coping processes.

3.2. (B) How Are Conditions Experienced?

The second main dimension of the syndemic model of LF and mental distress (Figure 1)
explores (B): How are Conditions Experienced? Within this section, we discuss how persons
affected by LF experience the multi-directional interactions between somatic experience, the
ability to complete daily activities, and the social meaning of disease (stigma, participation,
and social isolation).

3.2.1. Somatic Experience and Acute Attacks

Somatic experience varied across life-history narratives, depending on pain, functional
limitation, and changes in physical appearance, which caused mental distress. For many,
prior to the ESC intervention, functional limitations and alterations to physical appearance
were more permanent. However, during the first onset of symptoms, this was more
transient or temporary. The greatest levels of pain and functional limitation (somatic
experience) were experienced during acute attacks. Some described being completely
immobile, unable to move from their bed to urinate. These periods were closely associated
with experiences of extreme mental distress and many described suicidal ideations during
these episodes.

“I usually think about . . . [suicide] because of the pain . . . I feel it is better to die than
just to suffer”. (Female, 36, Participant 9)
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3.2.2. Daily Lives and the Impact of Acute Attacks on Household

Loss of job opportunities, dependency on others, and inability to meet gender roles
contributed to mental distress, particularly feelings of failure and worry, due to the somatic
experience (physical limitations and pain) associated with LF. Precarious livelihoods cen-
tred around day-to-day survival (subsistence farming, foraging, and selling) were a major
focus in narratives and a key trigger of distress, particularly where individuals felt unable
to achieve essential survival activities.

“The depression is there since I have mentioned that I need to search for food so if I do
not work, I do not have food. So, food can be unavailable for me to eat and sometimes
I am depressed since I do not have any other ways for me to find food”. (Male, 53,
Participant 21)

Households were impacted during acute attacks, due to participants’ dependency on
caregivers (often a spouse or family member) and the inability to contribute to household
chores or work, such as subsistence farming, which are crucial for day-to-day survival.

“After being diagnosed . . . I am not able to do most of the chores that I used to do in the
past . . . I am a failure because for . . . [someone] who does not have this condition . . . is
able to work properly . . . while for me I have a limitation”. (Male, 51, Participant 2)

“. . .when I got better [following acute attack], my friends were already at another level
with the farming and that meant that I will not have enough food that year. So, because
of that, I could think of just dying because I was feeling like I am a failure”. (Female, 49,
Participant 5)

3.2.3. Social Roles

Here we discuss how social roles, such as the ability to meet gender roles, relationships,
and marital prospects, are impacted by LF, which leads to mental distress. Both men and
women described their inability to meet expectations of gendered social roles (e.g., as a wife,
mother, husband, or father) because of their disability and physical limitation, which led to
low self-esteem, feelings of failure, worry, and, in some cases, depression. “The worrisome
moments for me as a man since at times there is no food at home.” (Male, 39, Participant 19). The
importance placed on meeting gender roles was greatest amongst younger participants, as
described by one participant: “If the condition develop[s] while you are old, you cannot be that
worried.” (Female, 39, Participant 8).

Some women described distress related to their ability to raise and provide for off-
spring. For example, in Gracious’s story, her children acted as the primary caregiver,
leading to missed school days or complete suspension of education. For men, this was artic-
ulated as a failure to financially provide for their families. Caring responsibilities impacted
participation, education, and employment opportunities, highlighting additional gender
inequalities associated with lymphoedema where women were largely identified as the
primary caregiver [46–48]. For women, and some men, the inability to fulfil gendered ideals
often reduced marital prospects. However, one participant experienced stigma from her
community when courting her now husband, which didn’t impact her marital prospects.

“If I am to find a partner, she will mock me saying you have a disability . . . Women
stigmatise us because of this and they say the way you are looking with your legs; can we
be married and move together? So, it is difficult for me to ask a woman out”. (Male, 53,
Participant 21)

“Even when my husband was marrying me, people were telling my husband that if you
are getting that girl with big legs, you will have troubles with her but he was telling them
that only God knows everything. He was interested in me and not in my legs. He wanted
marriage and not the legs”. (Female, 65, Participant 14)

Experiences of verbal or physical abuse behaviours from a spouse due to having lym-
phoedema were generally more normalised amongst females. However, some men decided
to separate from their spouse because of intra-marital stigma enacted through verbal or

54



Trop. Med. Infect. Dis. 2024, 9, 172

physical abuse; and others reported additional challenges related to hydrocoele symptoms
impacting marital and sex life, though improvements were described following surgery.

“Ah . . . [the condition did not affect my marriage] with the current wife but the first wife
whom we separated, we were having quarrels . . . she would tell me . . . do you think that
after leaving me you will get another wife with your condition? . . . I decide to just leave
her”. (Male, 39, Participant 19)

3.2.4. Meaning of Disease

Within this section, we discuss how the social meaning of disease (stigma, participa-
tion, and social isolation) can shape individual experiences. Internal stigma (‘felt’ stigma
resulting from either the anticipation of external stigma or internalised stigma/feelings
about oneself) or external stigma (actual experiences of stigma described as ‘enacted’
stigma) [49] were identified amongst people affected by LF and often exacerbated mental
distress. Experiences of stigma were shaped by and contributed toward individual physical
appearance, inability to meet gender roles, functional limitations, inability to work, and
financial instability.

External (Enacted) Stigma

We found that experiences of verbal insults or segregation from the community were
common amongst persons affected and a key driver for mental distress.

“friends that I used to chat with . . . had . . . thoughts that I should not . . . [go] near
them . . . they could chase me away [and] say get out, you have got lymphoedema. [That]
caused me stress . . . people . . . [would] say, hey you! Do not chat with this person, he is
supposed to be left alone”. (Male, 39, Participant 19)

Experiences of stigmatising behaviours, including being laughed at, being singled
out, being talked about or being avoided, were often not recognised as ‘stigmatising
behaviours’. However, some did label extreme levels of discrimination and segregation
they experienced from their community as stigmatising. This highlights the differences in
definitions of stigma between participants and researchers, or potentially the normalisation
of disability-related stigma within participant communities.

Experiences of enacted stigma for those with mild-stage lymphoedema that were less
visibly disabled and amongst elderly participants were far less reported. Here, stigma
often subsided over time when not particularly problematic at the outset or was only
experienced when meeting new community members. Elderly participants reported the
fewest experiences of enacted stigma.

“[People] were pointing fingers at me to say[ing] . . . she has lymphoedema. So, as a
woman, I started feeling shy . . . of course, there are some people who are just new in the
community and they wonder why I have these big legs”. (Female, 39, Participant 8)

“No, I was living with them freely [following LF diagnosis] and there was no problem. I
was able to chat with them as well. I had my peace of mind even up to now”. (Female,
60, Participant 14)

Females, those living in poverty, and more visibly disabled individuals recalled
the greatest experiences of enacted stigma from the community and in some cases fam-
ily/relatives. Accounts of challenging enacted stigma were reported by men and not
women, potentially attributed to the existing gendered hierarchy. Additionally, such
intersections of stigma, gender, poverty, and disability increasingly contributed to men-
tal distress.

“They were laughing at me . . . They were telling me that it was the beginning of elephan-
tiasis, and I will not get better, that was the beginning of a disability . . . [and] the leg will
become bigger”. (Male, 47, Participant 4)

“When I was okay, when I was strong enough, [I] was selling cattle and after I was diag-
nosed with this condition, people started stigmatising me”. (Male, 43, Participant 12)
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Some accounts linked stigma with delayed or poor quality of care, as one female de-
scribed she “was not assisted well” within a healthcare setting. Limited knowledge around
causes of lymphoedema contributed to both internal and enacted stigma exacerbating
mental distress. Traditional belief systems often exacerbated misinformation around the
cause of lymphoedema and associated stigma, rooted within community and personal
beliefs which were often reinforced by traditional healers.

“Some use the supernatural powers when they want to farm . . . people advised me to
stop farming on that field . . . my penis [started] to swell such that I was struggling with
life. . . [I was advised] to stop using the fields or . . . [it] might kill me . . . Later on . . .
my legs started swelling . . . it started as if I was bewitched only that the legs were not
shrinking even if I went to the hospital”. (Male, 47, Participant 4)

Internalised Stigma and Participation

Key drivers of internalised stigma were associated with limited functioning, inability
to work, and inability to meet gender social roles (as described above). Greater internalised
stigma was associated with repeated experiences of enacted stigma, such as in relationships
(abuse or separation) and from community members (social exclusion, verbal insults,
or segregation)

“. . . my marriage ended because I am sick. . .to say the way this person is sick, how useful
can he be?” (Male, 53, Participant 21)

Participation, internalised stigma, and mental wellbeing were found to interlink; for
example, a lack of participation caused anxiety or worry, described as “stay here and wait”
or “thinking a lot”. Participants were negatively impacted by their degree of disability,
functional limitation, and physical appearance and experienced enacted stigma. Women
seemed to experience more shame than men, although females gave fewer accounts of
social exclusion, regardless of their lymphoedema. Some adjusted their behaviours, such
as by wearing trousers to cover their lymphoedema “So, as a woman, I started feeling shy
and I was wearing a wrapper to cover the leg” (Female, 39, Participant 8).

“I feel shy sometimes . . . I am a chief in this village and I have a name but they nicknamed
me chief with a big foot, such that when you are to move around you will hear that name
amongst people from this area”. (Male, 51, Participant 2)

3.3. Displacement, Poverty, Disease, and Health Inequities

Within our syndemic model of LF and mental distress, we highlight how intersections
and influences at the macro and meso level can impact disease interactions and individual
experiences. In Malawi, macro and meso factors identified by persons affected were
grouped into displacement, poverty, disease, and health inequities. Distressing life events
within narratives were described in relation to displacement from annual extreme weather
conditions in the Chikwawa. For some, this caused frequent displacement and, when
coupled with precarious livelihoods and lymphoedema, caused additional mental distress.
As Chimwemwe described, “I was . . . [planning] to build a house . . . with this condition, I
failed to do that..”. Financial instability and dependency on others made family illness and
death additionally distressing, and often visits to formal health settings were associated
with stress.

“that missing person is my brother . . . he was the one who was taking care of me. . . . we
found him . . . [dead] . . . so, from that day, I failed to sleep because . . . now, I am the only
. . . [family member] remaining”. (Female, 38, Participant 1)

Additional physical impairments, as well as lymphoedema, resulted in increased
dependency on others. This also resulted in extremely poor living conditions and increased
vulnerabilities to additional health and social risks.
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“I do [think about dying] because living with this condition, even . . . [my] guardian gets
tired of taking care of me and sometimes if she gets tired, she forgets to provide some other
things”. (Female, 62, Participant 16)

3.4. (C) How Do Health and Social Systems Contribute to Responses in LF and Mental
Health Services?

In the following section, we discuss the third main dimension of the syndemic model
of LF and mental distress, (Figure 1) (C) How do Health and Social Systems Contribute to
Responses in LF and Mental Health Services? Firstly, challenges around accessing available
LF and mental health services in Malawi prior to the ESC are discussed. Secondly, how
the ESC addresses gaps in LF services, and how the ESC disrupts the syndemic of LF and
mental distress, specifically drawing on each person’s affected experiences of conditions
(somatic, daily activities, and meaning of disease) is discussed. Finally, the sustainability of
the ESC is discussed from the perspective of persons affected by LF.

3.4.1. Health Stress, Social, and Structural Barriers

Repeated care-seeking via formal and informal health providers was often a result of
weak formal health system capacity to diagnose and treat lymphoedema. This was due to
the lack of trained personnel or knowledge of available treatment, unavailable or absent
healthcare staff within health facilities, limited supplies, such as painkillers to alleviate
acute attacks, and inappropriate and costly treatment which did not improve symptoms.
The choice of health-seeking via informal and formal providers was shaped by community
or personal beliefs of disease cause and previous care received from providers. Repeated
healthcare-seeking visits were often cited as a cause of stress.

“I have been coming [to the hospital] . . . several times and the doctor said I can read it
from your form”. (Female, 65, Participant 14)

“After I came back from the hospital and when I noticed that I was not feeling better, I
started visiting the traditional healers”. (Female, 40, Participant 20)

Health-seeking through the formal health system was common, except for one partici-
pant who had only accessed traditional care and a pharmacy. Additionally, some elderly
participants did not seek any formal or informal care, highlighting potential generational
differences in Malawian health-seeking behaviours.

“I just accepted that my leg was swollen because all of my parents also died with this
same condition . . . they were not seeking medical care from the hospital as we are doing it
right now”. (Female, 65, Participant 14)

All persons affected that were categorised as “mentally distressed” within the sam-
pling matrix (Table 1) reported repeated care-seeking in the first year of symptom onset in
an attempt to improve their condition, exhausting all formal and informal options.

“I still visit the hospital [as well as traditional healers] and at times I buy medicine from
private clinics . . . I have tried going to pastors for prayers and for blessed water . . . When
I have money, I go and buy the medication and [my leg] . . . usually shrinks”. (Female,
40, Participant 20)

3.4.2. Financial Burden of Healthcare-Seeking, Lymphoedema Management,
and Misdiagnosis

Repeated care-seeking brought additional financial stress for individuals, households,
and extended families, related to travel and treatment costs and days off work to attend
health services. This was exacerbated by a dependency on others for travel to health
services and financial support. These barriers and financial stressors were greatest for
individuals living in economic instability (poverty), particularly if relatives were in similar
financial positions. Consequently, these factors led to delaying seeking healthcare and
reducing the ability to access health services.
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“When I went to the district hospital . . . I told my brother that I was supposed to be given
36 injections of which he accepted, and he was giving me transport money to and from
the hospital”. (Male, 43, Participant 12)

Misdiagnosis and inappropriate prescribed treatment resulted from a lack of trained
personnel and knowledge around lymphoedema within formal health settings. However,
many were prescribed drugs (painkillers or antibiotics) to manage their acute attacks.
Numerous injections were prescribed to some younger participants to treat their lym-
phoedema, which MoH staff stated were often prescribed to treat cancer-related diagnoses.
Chimwemwe and others shared their experiences within a formal healthcare setting where
they described a likely misdiagnosis and inappropriate treatment, which imposed a poten-
tially unnecessary financial burden upon a person affected and their family (see Figure 1).

“As a young man . . . I noticed that my leg has started swelling . . . I went to the district
hospital, . . . [and] I was prescribed 18 injections . . .. [I was] failing to withstand the
budget of staying at the hospital, it was difficult. I needed food and other things . . . I
continued getting the injection[s] but because I did not have money, I failed to finish all
the prescribed injections”. (Male, 39, Participant 19)

3.4.3. Resource and Capacity Limitations

Amongst those affected by hydrocoele, cancelled hydrocoelectomy procedures were
commonly reported due to prioritisation of emergency surgeries, limited surgical supplies,
and unavailability of health staff, resulting in increased morbidity, travel expenses, and
missed days off work.

“I was feeling tingling, and pain and I went to the hospital because I was failing to sit
on the bicycle since my private part was also swollen . . . when I went [to the hospital] I
was told that I need to be operated. So, they gave me a date and when I went back on that
particular date, they told me to go there on another date. I went again, and when I arrived
there, after they examined me, they told me that I need to try taking some medication
before the operation [and could not have surgery that day]”. (Male, 70, Participant 6)

3.5. Mental Health Service Provision in Malawi

Like most LMICs, current resources allocated for mental healthcare in Malawi are
limited, reducing treatment and management options [50,51].

“There’s no . . . training for mental health for community health workers and even for
the patients I think we overlook this this side of mental health in Malawi . . . so for the
patients with elephantiasis I think we have been neglected in terms of psychosocial support
or mental health because we don’t train them or we don’t even help them in any way
mentally . . . . . . but most of the time when they come with lymphoedema we only look at
the clinical part and clinical management”. (Programme Staff Member)

3.6. ESC Addressing Gaps in LF Service Provision

The ESC intervention addressed gaps in LF service provision in Malawi. Douglass
et al. (2019) designed the ESC intervention with a biological focus to improve the somatic
experience of individuals living with lymphoedema, to impose no added financial burden
on persons affected, and to be easy to remember for persons affected and their primary
caregivers. Participation in the ESC equipped most with knowledge of their condition
and diagnosis, alongside skills to manage their symptoms, particularly during acute
attacks. This reduced repeated healthcare-seeking, reducing costs associated with travel
and inappropriate treatment.

“I started practising [the self-care] . . . things have improved. Right now, I am able to
run which was difficult for me in the past, the skin peeling stopped . . . when I started
massaging it . . . and the exercises . . . the pain is gone . . . I was unable even to ride a
bicycle . . . so when [my family] saw me moving about, they were happy”. (Male 47,
Participant 4)
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The management of the physical symptoms of LF was anticipated to indirectly im-
prove daily activities and meaning (i.e., stigma and social isolation) of the persons affected.
Supplementary Table S1 summarises each domain (activity) of the ESC and the intended
impact of the ESC intervention on the syndemic pathways identified. Evidence of ESC
outcomes from the participants’ perspective and additional recommendations are also pre-
sented.

3.7. The Potential for ESC to Disrupt the Syndemic Relationship between Mental Health and LF

Within this section we discuss how the ESC disrupts the syndemic of LF and mental
distress, firstly in relation to the interaction of LF and mental distress and then relating
to individual experiences of these conditions (somatic, ability to complete daily activities,
and the social meaning of disease). Discovering that treatment, supplies, and financial
support for lymphoedema self-management was available through the ESC study led to
improved wellbeing, particularly for those who repeatedly sought care. Despite overall
improvements in mental wellbeing, for some, the chronic nature of lymphoedema and
there being no “cure” still caused distress, particularly for those living with severe staging
of lymphoedema, multiple disabilities, and the elderly.

3.7.1. Somatic Experience and Acute Attacks

Improvements in somatic experience, such as less pain, decreased frequency and
duration of acute attacks, reduced swelling, and wound healing following the ESC were
described, which was attributed to improved mental wellbeing and ESC adherence by
participants. All persons affected described a reduction in acute attacks following the ESC,
which corroborates Barrett et al.’s (2023) findings that higher depressive symptoms were
associated with higher numbers of acute attacks. Reduced acute attacks and participants
generally feeling “well” reduced adherence to the ESC, though periods of feeling “unwell”
during acute episodes reminded participants to continue to practice ESC.

“since from that time, that you taught us the home-based care, I have not been sick [acute
attacks] . . . I am able to work as you can see”. (Male, 51, Participant 2)

3.7.2. Daily Activities

Many described a sense of stability in their life following the ESC intervention and
that ESC activities were easy to practice within daily life. Livelihood and social activities
such as carrying out work (subsistence farming or selling), household activities (chores),
and socialising with peers, were barriers to practising the ESC, which was exacerbated
by precarious livelihoods and periods of financial instability. This left some participants
feeling overwhelmed when balancing lymphoedema care with livelihood activities.

“Sometimes because of being so overwhelmed with work, I miss out some days without
cleaning it”. (Male, 51, Participant 2)

Improvements in somatic experience, particularly reduced acute attacks and improved
functioning, improved participation in daily activities like walking, completing chores,
farming, and practising lymphoedema care. These improvements subconsciously improved
ESC adherence (i.e., walking and standing exercises). Increased participation enabled the
ability to fulfil gender social roles, reduced dependency on others for financial support,
and increased days working, thus improving mental wellbeing. However, precarious
livelihoods, living with a life-long chronic condition, and the recurrence of dependency on
others still caused distress following the ESC.

“For me to be able to support my children in terms of education . . . pay[ing] school fees
. . . buying them school uniforms and other necessities . . . when I fall sick, I am not able
to provide all those things to my children . . . [due to my condition] my life is not the same
again”. (Female, 53, Participant 3)
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3.7.3. Meaning of Disease-Stigma

Internalised stigma was reported to reduce following the ESC. Information shared
about causes of lymphoedema at the start of the ESC intervention challenged self-stigmatising
beliefs around causes of lymphoedema such as being “bewitched” or “cursed”. However,
some mental distress was still ongoing and related to limited knowledge and concerns
around lymphoedema.

“I was thinking that maybe I inherited [lymphoedema] from my parents . . .. it has been
a while since I developed this condition even though I am on treatment but things are
not going on okay . . . you might be thinking that you are bewitched and that might just
cause enmity between you while the cause is not that”. (Male, 70, Participant 6)

Adherence to the ESC was impacted by the anticipated stigma associated with per-
forming the standing exercises and daytime elevation (see Table S1).

3.8. Sustainability of the ESC

From the perspective of persons affected, challenges related to the sustainability and
continued practice of the ESC were attributed to the inability to continue providing medical
supplies and halting regular community-based LF-specialist support. This was ultimately
limited by internationally funded research coming to an end.

“You have found me walking around, and then you have received a report that someone
with lymphoedema is sick, how would you help him or her after hearing that she or he is
sick? Would you send medicine to his or her house or you say she or he will get the drugs
when she gets better and return to the hospital?” (Female, 62, Participant 16)

Additional care and support with practising the ESC was required for those without a
caregiver during acute attacks, the elderly, those with additional disabilities (i.e., physical
or learning), and for persons with greater disability. More specialist care for moderate-to-
severe staging was needed, which was often not available within the routine health system.
Additionally, the financial burden of medical supplies for persons affected was greatest
for those affected by severe lymphoedema, who needed medical supplies replaced more
regularly. Unsustained support following the ESC left many feeling worried, forgotten, and
distressed about the future. Additionally, the anticipation of disease progression causing
worsening somatic experience, inability to complete daily activities (including the ability to
practice ESC), and experienced stigma contributed to continued mental distress following
the ESC study.

“I was thinking that maybe they will no longer supply us again since we were told that
they were leaving and maybe they have stopped supplying us with the supplies. So, if
they have stopped supplying us, how would they know if our conditions are improving or
not?” (Female, 49, Participant 5)

4. Discussion

Syndemics have been rarely discussed in relation to NTDs in comparison to other
infectious diseases of poverty such as HIV and TB [1]. The syndemic relationship between
NTDs and mental distress has previously been evidenced in Nigeria and Liberia [15,52].
Our study adds to this evidence base, illustrating syndemic interactions between LF and
mental distress in Malawi. Within LMICs, the application of syndemic theory should
further be explored, as poverty, gender norms, stigma, and weak health systems play an
important role within populations’ health and in driving syndemic disease interactions [15].
This study considers the wider biosocial context of LF-related lymphoedema management
in Malawi from the perspective of persons affected, which has allowed us to highlight the
negative psychosocial consequences of LF and the potential impact of enhanced self-care
interventions to address these consequences and contribute to holistic person-centred
care. This discussion focuses on interventions at the micro (individual) level, whilst
acknowledging there are macro and meso level factors, such as social inequalities related
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to gender, generation, poverty and extreme climate conditions, which act as a catalyst for
the syndemic of concern. We recommend that addressing the social mechanisms driving
this syndemic, in addition to enhanced self-care to reverse or prevent physical morbidity
associated with the disease, will improve social and health outcomes amongst persons
affected by LF.

This study places emphasis on the bidirectional relationship between LF and mental
distress. Firstly, we describe the social mechanisms, particularly stigma and stress related
to LF, that contribute to mental distress in persons affected. Stress related to LF was
exacerbated by stigma, financial insecurities and an inability to work, alongside an absence
of appropriate healthcare to diagnose and ‘cure’ their condition. Secondly, we highlight the
role of mental distress on the progression of LF symptoms. Depression has been shown to
negatively impact health outcomes amongst other chronic diseases, related to health seeking
or adherence to treatment [53,54]. Demonstrating this bidirectional relationship between
LF and mental distress. Additionally, we found in line with other studies, social determinants
such as limited knowledge around the cause of their lymphoedema, and anticipated stigma
from healthcare staff were barriers to accessing healthcare [55,56]. Ultimately leading to poor
health outcomes for persons affected by lymphedema due to reduced access to diagnosis
and treatment [57–60].

To address to the syndemic of LF and mental distress, in Table 2 we give key rec-
ommendations for a multi-level system response. Lessons from this work in Malawi can
be applied to other endemic countries focusing on holistic care provision for persons af-
fected by LF. In practice, alongside implementing the ESC, we recommend addressing the
social mechanisms driving the syndemic. Examples include, establishing peer support
groups, stigma reduction interventions and mental health interventions (counselling, peer-
counselling, cognitive behavioural therapy, self-help groups and therapeutic workshops)
for persons affected and their caregivers, as described in Table 2 [53]. Peer support groups
can encourage adherence to self-care, and have been shown to improve wellbeing and self-
esteem amongst persons affected by skin-NTDs [61]. Within LF care provision, information
and awareness shared with endemic communities and healthcare staff to reduce stigma is
crucial in addressing the psychosocial burden of LF.

To address the social forces that contribute to LF and mental distress clustering,
looking beyond the health system, to providing social support through already established
social structures is critical. As described in Table 2, providing social support for those
living with disabilities, through economic support, socio-economic rehabilitation through
skills, educational opportunities and enhancing entrepreneurship, particularly for those
that are less physically dependent is recommended [62,63]. Caregiver support to help
manage lymphoedema self-care and household responsibili-ties for those with disabilities is
recommended. The role of religious groups and traditional healers within social structures
and mental health support or care provision is critical in the health-seeking journeys of
persons affected by LF and should be considered within future research and intervention
design in this area [41,64–66].
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Table 2. Overview of Multi-level System Response and Recommendations of LF Programmes for
Holistic Care Provision for Persons Affected by LF.

Recommendations

Early Case Detection
• Active case-finding is essential to reduce disease progression, particularly for

lymphoedema

Hydrocoele Surgeries

• Increased community sensitisation for men to access clinics for hydrocoele surgeries
• Refresher training for health staff conducting hydrocoele surgery
• Hydrocoele camps in high endemicity areas

Lymphoedema
Management (Self-care)

• Scale-up of enhanced self-care activities in districts without trained health staff
• Periodic refresher training for lymphoedema management for staff, persons affected,

and their caregivers
• Adaption of enhanced self-care activities within the social context of the communities

being implemented, i.e., extra provisions for individuals working away on farms to
continue practice of self-care

• Continued provision of supplies (i.e., soap, antifungal cream, painkillers, antibiotics, or
ointment, and less frequently towels)

• Provision of footwear (regularly)
• Peer-support groups to prioritise and encourage practising of self-care [61]
• Patient advocates to promote self-care activities [67]

Psychosocial Support

• Mental health interventions (counselling, peer counselling, cognitive behavioural
therapy, self-help groups, and therapeutic workshops)

• Stigma reduction interventions, community awareness campaigns [68], stepping
stones [69], and community conversations [67]

• Training clinicians in MhGAP and strengthening mental health referral pathways
• Provision of rehabilitation services including assistive devices

Social Support

• Economic support for persons affected by disabilities
• Socio-economic rehabilitation through training in skills, educational opportunities,

and enhancing entrepreneurship, for persons affected with disabilities, and to
contribute towards stigma reduction

• Caregiver support for those with disabilities and without a carer to manage self-care or
household responsibilities

• Social support given through pre-existing groups or social structures (religious groups,
traditional healers, and social groups)

Caregiver Support

• Mental health support for caregivers
• Socio-economic rehabilitation though training in skills, educational opportunities, and

enhancing entrepreneurship

These study findings have been member-checked to understand the transferability of
this work beyond the Malawian context, which align with WHO policy documents [33]
and other researchers within the NTD field working in low-resource settings. For example,
DMDI interventions that consider the physical health, mental health and psychosocial care
for endemic skin conditions collectively, are currently being piloted in Ethiopia, Nigeria,
and Liberia [66,70,71]. Addressing the wider biosocial impact of LF beyond healthcare
(i.e., lymphoedema management), has been identified as critical across all these studies. to
not just improve physical outcomes of lymphoedema whilst raising awareness of cause,
treatment and prevention but also to address the psychosocial consequences of LF, such
as reducing stigma and improving mental wellbeing [72]. Within Table S1, we summarise
each of the ESC domains (i.e., awareness raising and specific ESC activities) and their
intended impact to disrupt the syndemic pathway as well as presenting recommendations
for practical actions that can support LF programmes to take a more holistic approach
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to lymphedema care, including the prioritisation of mental wellbeing alongside physi-
cal health.

Access to healthcare services for lymphoedema management and mental health ser-
vices remains a challenge within Malawi [31]. A lack of trained health staff in lymphoedema
management available within health facilities was an additional barrier to accessing appro-
priate healthcare (i.e., diagnosis and treatment), as evidenced in other LMIC (e.g., India and
Sri Lanka) settings [19,73–75]. Currently across Malawi, 4000 community health workers
and two staff from each health centre (259) have been trained in basic WHO lymphoedema
care [29]. Health facility assessments identified that half of the 56 facilities in Malawi had a
minimum of one staff member trained in lymphoedema care [29]. More needs to be done
in relation to the scale-up of the ESC across all regions as well as regular refresher training
of the enhanced self-care. Utilising the community health workforce by upgrading their
training to include ESC training should be considered a critical step to improve the avail-
ability of accessible, acceptable, and affordable healthcare options for persons affected by
lymphedema [75]. Our study has shown that providing ESC support close to communities
within highly endemic regions of Malawi [27] can greatly improve mental wellbeing and
with appropriate skills building, community health workers may help to address the lack
of sustained support in lymphoedema management identified by persons affected in this
study. However, such steps should be undertaken with caution so as to adequately support
an already highly burdened cadre of the health workforce [76].

This study found that the ESC was able to bring lymphoedema diagnosis and care
directly to the community, whilst reducing repeated healthcare-seeking by equipping
persons affected with the skills to manage their symptoms [77]. Early case detection for
lymphoedema is essential in hindering disease progression to later stages and reducing
the severity of disability, functional limitation, and disfigurement [78,79]. Current WHO
guidelines are less effective in treating later stages of lymphoedema [36,80,81]. Our findings
show that those with more severe staging of lymphoedema experienced increased stigma,
mental distress, and disability, as evidenced in previous research [13,14]. Therefore, to meet
the needs of persons affected, particularly for those with severe staging of lymphoedema
or greater disability, widening the scope of lymphoedema management to include psy-
chosocial support and consider the wider biosocial context within DMDI implementation
is critical [82].

The economic context within which DMDI interventions are implemented at the
local level is essential [33]. We found key economic barriers to long-term adherence to
the ESC, specifically the inability to replace basic supplies for lymphoedema care (e.g.,
soap, towels, and antifungal cream). Supply replenishment remains a major challenge
for many national programmes and is an essential component for providing sustainable
DMDI activities [31,77,83,84]. Within settings like Malawi, reducing the economic burden
through the provision of medical supplies and suitable footwear to protect feet and prevent
infection or wounds is recommended to improve sustained ESC adherence [33]. In addition
to this, the promotion of income generation through socio-economic rehabilitation for both
persons affected and their caregivers, such as training in skills, educational opportunities,
and enhancing entrepreneurship, would also help to address barriers to ESC adherence
related to economic instability. Furthermore, lessons from Malawi highlight the importance
of supply provision and socio-economic interventions that could be applied to other sub-
Saharan endemic countries where persons affected by LF face similar economic climates.

Caregivers should also be recognised as a major contributor to achieving DMDI cov-
erage. Recognising and valuing unpaid care and the domestic work of caregivers and
how the absence of this support impacts DMDI coverage is crucial. Significant hard-
ships have been described for the caregivers of persons with lymphedema, most often
women [46,85,86]. LF-related lymphoedema has been shown to disproportionately affect
women in multiple countries [48,87,88]. For example, in Bangladesh, 3.7 times more women
were found to have lymphoedema than men [47]. Such gender inequalities need to be
addressed amongst caregivers and persons affected in order to achieve progress towards
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sustainable development goal 5: “Achieve gender equality and empower all women and
girls”. These findings highlight the importance of including the caregiver perspectives
within intervention design and LF care delivery.

Qualitative research is labour-intensive and requires rapport-building with partici-
pants to collect meaningful and honest accounts. The collection of life history narrative data
is dependent upon the skill and patience of the research team as well as the willingness of
participants when delivering their accounts. CB was present during data collection as an
‘outsider’ in Malawi; thus, researchers conducted regular debriefs and reflexivity sessions
as a team to ensure that honest and transparent interpretations of participant accounts
were generated, DEM, as the lead interviewer, established a rapport and trust over time
with participants through regular visits during the initial ESC study and in setting up
life-history interviews.

5. Conclusions

This work illustrates the syndemic interaction of LF and mental distress in Malawi,
demonstrating the importance of addressing both the physical and psychosocial conse-
quences of disease within lymphoedema management. Home-based self-care increases
the availability of accessible, acceptable, and affordable healthcare options, offering the
huge potential to reduce health inequalities whilst enhancing individual agency. This work
supports the design and delivery of holistic person-centred DMDI approaches to improve
overall health outcomes for people living with LF and/or mental health conditions. Lessons
learned can be applied to other sub-Saharan African endemic countries.

Supplementary Materials: The following supporting information can be downloaded at: https:
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pant perspective.
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Abstract: Studies have indicated that there was a disease interaction of pandemic influenza
with respiratory tuberculosis (TB) in Malta, which could explain the heightened mortality
recorded in young adults. We revisit the 1918/19 influenza and TB syndemic potential on
the island of Malta. Borrowing from crisis studies that explore the harvesting effect, we used
the method of assessing changes in pre-pandemic, pandemic, fallow, and post-pandemic
mortality/life expectancy to reveal the syndemic experience. Pre-pandemic (1914–1917)
life expectancy at birth was significantly higher, at 37.91 years, than during the pandemic
(1918), when life expectancy dropped to 33.26 years (Z = 10.56, p < 0.0001). Post-pandemic
(1919) life expectancy rose to 43.49 years, which was an even longer life expectancy than
pre-pandemic (Z = 17.61, p < 0.0001). There were significant changes in TB mortality death
rates during the four periods in those of reproductive age. Augmenting our framework
for studies of syndemics involving short-term events, we proposed the identification of
contributing, driving, and limiting factors. Underlying living conditions contributed to the
syndemic. The exacerbation of housing conditions, the economy associated with the First
World War, and meteorological measures—temperature, relative humidity, and rainfall—
were driving factors. The early implementation of mitigation strategies, such as restrictions
on mass gatherings, were limiting factors of the syndemic.

Keywords: syndemic; 1918/19 influenza; respiratory tuberculosis; harvesting effect; life
expectancy; crisis events; temperature; relative humidity; rainfall; Malta

1. Introduction

Considerable attention has been directed at the interaction of respiratory tuberculosis
with 1918/19 pandemic influenza, which had the potential to result in more than expected
deaths from influenza, or from the common secondary infection of pneumonia [1–4]. It is
believed that the biological synergism of these diseases resulted from the activation of latent
Mycobacterium tuberculosis or the acceleration of the progression of illness by the influenza
virus [5]. Tuberculosis increased the likelihood of mortality from influenza [2], particularly
in people who acquired secondary bacterial pneumonia. Due to the potential synergistic
interaction between tuberculosis and the 1918/19 pandemic influenza, which may have
manifested more frequently among the impoverished and marginalized, some scholars
have characterized this relationship as a syndemic [4,6,7]. In Mamelund’s and Dimka’s
(2019) study [1], they found a significantly higher morbidity rate of influenza-like illness
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(20.6%; p = 0.002) in females who had respiratory tuberculosis relative to employees in
two sanitoria in Norway [1]. Noymer’s and Garenne’s (2000) study of the USA found that
males infection with pandemic influenza had a higher age-standardized death rate from
respiratory tuberculosis at 176 per 100,000, and that post-pandemic tuberculosis death rates
fell to 107 per 1000, along with there being a temporary increase in life expectancy [2]. In
2009, Noymer found support for passive selection in their study on Union Army veterans;
there was a significant effect of TB infection in the company on influenza deaths (hazard
ratio= 1.098–1.118, p = 0.037–0.018 depending on model), but there was not a significant
increase in influenza mortality among those with TB [3]. Tripp, Sawchuk, and Saliba, (2018),
in addition to finding excess mortality from TB in Malta during the month of October 1918,
also found monthly correlations of tuberculosis cases with influenza morbidity by town in
Malta (Rho = 0.58, p = 0.001) [4].

The concept of syndemics was proposed by the medical anthropologists Dr. Merrill
Singer and Dr. Charlene Snipes in 1992 (Singer had previously presented the term at
American conferences in 1991). They recognized that the “synergistic nature of the health
and social problems facing the poor and underserved” places those living in inner cities at
greater risk of diseases such as AIDs [8] (p. 225). Fundamental to the syndemic concept
is the importance of the social environment; in the case of AIDs, this was understood as
Substance Abuse and Violence and AIDs, culminating in the SAVA syndemic [9].

One would expect that our history with diseases and other traumatic events would
reveal syndemic occurrences. Singer [7] has proposed numerous examples from famines
(such as the Irish famine of 1741) and migrations (such as the Mormons) to wars (such as
World War One; see also [10]). For each of these syndemic events to arise, poor economic
and social conditions, along with the interaction of malnourishment and infectious disease,
drove mortality rates to unprecedented levels. It has also been proposed that potential
historical examples of syndemics primarily involving infectious diseases include the fol-
lowing: scarlet fever in 1800s Massachusetts; the 1918/19–20 influenza pandemic around
the world (tuberculosis and influenza); and the 1865 cholera epidemic in Gibraltar.

The veracity of these historical events as satisfying the features of a syndemic un-
fortunately cannot be supported with quantitative evidence, because in many cases it
is too onerous or impossible to source reports and data to allow for the exploration of
syndemics. Secondly, and more importantly, regardless of the period of the occurrence
of the proposed syndemic, there has yet to be a consensus as to a method for “testing”
the syndemic criteria or model. Mendenhall and Singer [11] point out an obvious reason
for the lack of direction when evaluating a syndemic that is quite often overlooked by
health researchers. Syndemic theory originated through ethnography but quickly pivoted
to more epidemiological approaches for assessment; over time, numerous approaches have
been proposed for the evaluation of syndemics. The diversity in quantitative methods
for assessing a syndemic can vary extensively; for syndemic studies on HIV and AIDS
alone, various statistical approaches have been utilized: regression analyses, higher-level
modeling techniques, frequency and descriptive statistics, longitudinal cohort studies, and
social network analyses [11].

At the population level, the comorbidity of two or more diseases or health conditions
where the interaction of the diseases “exacerbates the negative health effects of any or
all of the diseases involved” [12] (p. 941) is a syndemic, which is a concept that is akin
to the ecological concept of synergy. Although the concept has arguably evolved over
the last three decades, two constants remain: (1) “noxious social conditions” [9], such
as social inequality, be it poverty, overcrowding, stress, or stigma, precipitate increased
disease clustering, or physical or behavioral vulnerability [12] and (2), as a result of the
synergistical interaction of two or more epidemics [or health problems], there is an “excess
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burden of disease in a population” [13] (p. 425). Due to the fact that a core element of the
syndemic concept is deep-seated inequality, subpopulations that endure a high level of
vulnerability are identified.

We borrow the concept of the harvesting effect from studies on crisis events. Otherwise
known as forward mortality displacement, harvesting exhibits itself with a temporary
increase in the number of deaths of weak, older persons or persons at risk of infection
during periods of abnormal stress. Climatic extremes, hunger, bad quality of air, and
epidemics can be prime factors in the harvesting effect [14–17]. Harvesting is followed
by a period of a decrease in mortality rate, although temporary, in the age group that
had been largely removed. The “healthy” or fallow period is another signifier of “excess
burden”, because without a crisis event, there would not be a subsequent temporary period
of enhanced survivorship.

We posit that the identification of a syndemic triggered by a short-term well-defined
novel event can be revealed through the presence of the harvesting effect. The application
of the harvesting effect for assessing the presence of a syndemic can offer the means for
a quantifiable criterion of a syndemic—one that is replicable. Once the occurrence of a
syndemic has been established, then the underlying social factors and or health problems
contributing to the syndemic can be assessed.

This paper revisits the syndemic potential of 1918/19 influenza and respiratory tuber-
culosis on the island of Malta, which was reported by two of the authors (see [4]). Because
the historical vital statistics for Malta provide death and population counts by age over
a long time period, we can utilize a previously proposed methodology to operational-
ize the syndemic [18]). We use life table analysis to assess whether the excess burden of
the syndemic was observable from a quantifiable means. This method incorporates the
concept of the harvesting effect as a framework to evaluate pre-epidemic/pandemic or
baseline mortality, epidemic mortality, and fallow and/or post-epidemic mortality to reveal
significant changes in mortality and life expectancy.

We also explore the association of environmental factors such as temperature and rela-
tive humidity with the potential syndemic. The underlying social factors that contribute to,
drive, and limit the syndemic are discussed. The social risk factors for 1918/19 influenza are
debated among scholars. There is, however, an overall consensus that socio-demographic
factors such as large population size, high population density, malnutrition, poverty, over-
crowded living environments, low education levels, and urbanization, or contradictorily
rurality, were contributors (to varying degrees) during epidemics of 1918/19 pandemic
influenza, observed in many countries around the world [19–21].

1.1. Core Features of a Syndemic

One can argue that the syndemic approach has a greater potential to better capture and
reveal the full range of complex interrelationships that exist in the epidemic experience than
what has previously been used by health scholars. At the core of this theoretical construct
are four fundamentals: disease clustering, social factors, and their interaction, which yields
an excess burden that is greater than the sum of the parts. While numerous scholars have
used the syndemic approach to understand health issues, relatively few investigations
provide an operational approach to measuring a major element of syndemics: the excess
burden of poor health at the population level.

To summarize, Mendenhall and Singer [11] and Gravlee (2020) [22] offer three tenets or
core features outlining what constitutes a syndemic, and we have proposed a fourth tenet:

1. Social factors: There are large-scale social forces that precipitate disease clustering,
including multigenerational social, economic, and power inequities (e.g., colonialism,
enslavement, segregation).
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2. Disease clustering (Gravlee [22], refers to this as disease concentration): Two or more
diseases cluster together within a population, often described simply as comorbidity
or multimorbidity.

3. Interaction: There is interaction either via a biological and/or psychological process
between/among the diseases, or interactions across the diseases (biological processes)
and the social factors. For example, inflammation is commonly documented in the
biological literature, whereas stigma has been reported in anthropology ethnographies.
Tsai and co-workers (2017) [23] show that there are different pathways for disease
interactions. Sometimes the interactions may not be obvious, and there is not always
synergy between/among the diseases.

4. Excess burden: We have added this fourth feature to emphasize that as a result of the
three core features above, there is not just simply comorbidity, but the excess burden
of poor health and/or diseases is amplified because of the synergy of the diseases,
producing “more than the sum of the parts” [22].

In addition to the four requisite core features of a syndemic, we propose that there
are three factors or dimensions that modulate the expression of a syndemic. These
dimensions—contributing, driving, and limiting—can more readily be assessed for short-
term crisis events, such as in the case of an epidemic (see Figure 1).

 

DRIVING
Environmental 

(e.g., high temperature/global warming, natural 
disaster)

Socio-economic
(e.g., increase in cost of living, increase in 

unemployment, political upheaval

LIMITING
Prophylactics

(e.g., community and
personal measures, functioning and effective 

healthcare infrastructure)

CONTRIBUTING
Underlying conditions

(e.g., overcrowding, high population density, 
inadequate public sanitation/healthcare system,

water insecurity)

Interaction of 

two or more 

diseases/health 

conditions 

Figure 1. Syndemic paradigm for short-term crisis events, showing the three dimensions.

1.2. Background on Malta in the 20th Century
1.2.1. Overall Health on the Island

During the early 20th century, Malta’s standard of living was considered low relative
to much of Europe. Throughout the study period, the island’s living conditions, sanitation,
and health facilities remained persistently inadequate. The working poor constituted the
majority of the Maltese population. During the study period, Malta had overcrowding,
elevated unemployment rates, large families, and nutritional stress. From 1911 to 1924,
the life expectancy at birth for the Maltese was comparatively low at 44 years, in contrast
to other European nations [24]). In 1900, the population of Malta had a life expectancy of
40.65 years, while the life expectancy at birth in England and Wales stood at approximately
48.25 years [25]. In 1918, the Maltese exhibited a high infant mortality rate just below
250 per 1000 live births, whereas in another small-scale British colony, Gibraltar, the infant
mortality rate was 120 infant deaths per 1000 live births [26]. During this same year, infant
mortality rate in England and Wales was much lower at 97.6 per 1000 live births. The
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diminished survival in Malta during the early 20th century was chiefly attributable to
elevated childhood death rates in rural areas [26].

1.2.2. 1918/19 Influenza Pandemic and Early 20th Century Tuberculosis

The influenza epidemic first emerged in Malta at the Cala Frana Seaplane Depot in
June 1918, resulting in 31 cases [27]. Between July and August 1918, cases of moderately
uncomplicated infection surfaced among the civilian population across six communities
on the island: Senglea, Silema, Luca, Tarxien, Paola, Valletta, and Zeitun. According to
Dr. Critien, the Principal Medical Officer of Health (PMOH), the herald wave resulted in
34 civilian fatalities [27]. The second wave commenced in mid-August, mostly affecting
patients and staff at St. Elmo Hospital, as well as the 1st G.B. Northumberland Fusiliers
stationed at Polverista Barracks in Cospicua [27]. The initial documented cases of in-
fluenza infection during the second wave occurred within the working classes of Zeitun
in September 1918 [27]. The mortality rate for the 1918/19 influenza pandemic in Malta,
encompassing both waves, was 3.9 per 1000, comparable to numerous other low mortality
rates of influenza deaths recorded in island communities elsewhere during 1918. It was
previously observed that on the smaller island of Gozo, children under the age of 5 years
transmitted the virus to families, infecting adult females at higher rates relative to adult
males [4].

From the early to mid-1900s, tuberculosis mortality rates in the Maltese islands saw a
progressive decline. During the First and Second World Wars, the secular trend in tubercu-
losis mortality was disrupted, resulting in elevated rates of 1.36 deaths per 1000 individuals
in 1918, and a decreased rate of 0.84 deaths per 1000 individuals in 1942. Comparable
observations of extraordinarily elevated mortality rates during the World Wars have been
documented in other studies (see [28–30]). The significantly elevated tuberculosis rates in
1917 and 1918 are attributed by most experts to the intersection of the war and the influenza
epidemic. Compared to England, tuberculosis mortality rates in Malta were generally
lower but exhibited a similar downward trend, except during the Second World War, when
Malta’s rates significantly exceeded those of England.

2. Materials and Methods

The main objective of this study was to verify whether there was a period of excess
burden of mortality associated with the 1918/19 pandemic, as this is a requisite for a
syndemic. We also examined whether there was an association of meteorological measures
with the potential 1918 syndemic of influenza and respiratory tuberculosis.

2.1. Data

To assess life expectancy, mortality information from 1914 to 1923 came from
two discrete sources. The Annual Health Reports for the Maltese Islands were used to
extract information on cause of death by age bands (under 1, 1–4, 5–9, 10–14, 15–19, 20–24,
25–34, 35–44, 45–54, 55–64, 65–74, 75–79, 80–84, 85 plus) for the years 1914 until 1923, with
the exception of the year 1918 and part of 1919 [31–38]. Deaths caused by influenza and
respective complications (broncho-pneumonia and pneumonia) and respiratory tuberculo-
sis were not recorded in the health reports during the pandemic of 1918/19. Instead, we
used the original government nominal death registers to obtain the count of deaths for
each of the age bands for this time period and for the aforementioned diseases [39,40]. The
death registry provided details on name, age at death, place of birth, place of residence,
and name and surname of parents, whether living or dead. The number of annual births
for Malta was extracted from the Annual Health Reports for the same years [31–38,41,42]
and was used to adjust the population at risk for under 1 year of age.
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To estimate the population at risk for the same age bands as the deaths, we undertook
a two-stage method. First, we used the raw census numbers for Malta as reported in the
1911 census [43]. From that baseline, we adjusted the number proportionately using the
population size cited for Malta in the Annual Health Report for 1918/19 in the Maltese
Islands [41]. The census population numbers for the age categories were used to approx-
imate the population size for 1914 to 1917, which was multiplied by 4 to account for the
years of the study period.

The second stage was to correct two common problems found in most population
census counts; that is, age misreporting and age heaping. Age misreporting is frequently
found in populations with low literacy or low educational levels. Another issue that arises
during enumeration is when the respondent over- or under-estimates the age. Finally,
the census enumerator may simply report the individual’s age based on his/her physical
appearance. Age heaping is another common problem observed in census counts. The
problem arises from the respondent preferring to assign an age with a 0 or ending in 5,
rather than a precise age. For example, a 69-year-old or a 71-year-old individual may
simply round off the age to 70. To correct for age misreporting and age heaping, we
used a smoothing method developed by Arriaga [44]. The “reconstructed and smoothed
population structure” for Malta in 1918 was entered into the period life table. The same
smoothing method was applied to the year 1919. The 1921 census was used to estimate
population size for each of the age categories for the years 1920 to 1923, and the estimate
was multiplied by 4 to account for the four years of the study [45].

Because of the relatively small geographical size of the island, Malta had a highly
localized micro-climate, meaning that meteorological measures were consistent across
the island, and were reliable measures to be examined as potential factors involved in
the syndemic.

Three meteorological variables in the assessment of the syndemic period (1918/19)
relative to prevailing baseline weather conditions (for the years 1906 until 1917) were
extracted from the Annual Health Reports on the Maltese Islands [31–34,41,46–53] The
physical properties by month included the following: the absolute minimum and maximum
shade temperatures measured in Fahrenheit, the relative humidity given in percent, and
the total rainfall amount in inches.

2.2. Analysis

To assess secular trends in respiratory morality over the study period, annual tubercu-
losis death rates for 1908 until 1938 were generated from the total yearly tuberculosis death
counts, divided by the population at risk estimated from the 1911 census [43]. These death
rates for the two islands were graphed over time.

A temporally defined period of normal or baseline mortality (BM), the mortality
experience as determined by life expectancy at birth, was used to measure changes in
survivorship during three periods: P2, pandemic (1918); P3, fallow period (1919); P4, post-
pandemic period (1920 to 1923). The war years 1914 to 1917 (P1) were used to estimate BM.

The Survival Lifetable program (Austin, TX, USA) [54] was utilized to calculate the life
table functions (life expectancy at birth (e(0)) and probability of dying (q(x))) by employing
the period life table methodology, and to evaluate the impact of cause-specific mortality
linked to numerous infectious diseases. The period life table provides a cross-sectional view
of the mortality and survival experience of a population during a specific year or a group of
years. The period life table output was generated using the Survival template by entering
the population size counts for each of the age categories and the respective death counts.
This was completed for each of the three periods. We also identified and included counts
of deaths associated with six distinct cause-specific or disease complexes: (1) influenza
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pneumonia and bronchopneumonia; (2) respiratory tuberculosis; (3) the diarrhea complex
(diarrhea, gastroenteritis, enteritis); (4) the infantile debility complex (marasmus, atrophy,
debility); (5) measles; and (6) whooping cough, along with all other causes and residual
causes. These disease complexes were chosen because they were known to be common
causes of deaths during the study period. The inclusion of the disease complexes allowed
for the assessment of the impact of these diseases on life expectancy via the life table
function, i.e., the probability of dying (q(x)). To quantitatively assess differences in life
expectancy across the study periods, two procedures were used. The Z-test, as described by
Chiang (1981) [55], was employed to evaluate the importance of life expectancy during the
1918 pandemic, fallow period (1919), and post-pandemic period (1920–23) in comparison
to BM (1914–17). The advantages of utilizing the Chiang technique have been detailed in
other sources [56,57]. Second, the period life table was complemented by Arriaga’s (1984,
1989) decomposition methodology to identify the age band(s) where mortality differentials
existed and to elucidate the contributions of variations in age-specific death rates to changes
in life expectancy at birth (across two of the study periods) through both direct and indirect
effects [58,59]. The Excel template from Auger et al. (2014) [60] was used to construct the
decomposition analysis. The direct impact on life expectancy arises from alterations in
life years within a specific age range due to the effects of mortality changes in that age
range [61]. The indirect impact refers to the increase in life expectancy attributable to
the alterations in the number of survivors at the conclusion of an age interval, resulting
from changes in mortality within that interval [61]. The Arriaga method also identified
the apportion or contribution of cause-specific differences (from the disease complexes)
in life expectancy across two of the study periods. p-values indicated whether or not the
disease complexes contributed to significant differences in life expectancies. The life table
function, showing the probability of dying (q(x)) from 1918 influenza and from respiratory
tuberculosis during the 1918 influenza pandemic, was graphed to characterize the deaths
attributed to each disease by age and sex.

Monthly graphs for the three meteorological measures (temperature, relative humidity,
and rainfall) were created for an extended baseline period of 1906 until 1917 to control for
the variation that can occur within seasonality. All graphs were created using Statistica
(Hamburg, Germany) [62].

3. Results

One of the limitations of this study is that we did not have information to assess
the syndemic nature of influenza and respiratory tuberculosis at the individual level. We
could only establish an indirect relationship between the two diseases. Our retrospective
population-based study does not allow for any detailed account of how rainfall and relative
humidity affected influenza transmission, other than a possible relationship of changes in
behavioural and inter-personnel responses under cooler temperatures and moisture.

Figure 2 shows Respiratory tuberculosis death rates for the islands of Malta and Gozo
from 1908 until 1938. Over the time period, Malta showed higher respiratory tuberculosis
rates, in particular during the influenza pandemic. The elevated respiratory tuberculosis
mortality rate in 1917 has previously been discussed (see [24]).
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Figure 2. Tuberculosis death rates (per 1000 living) from 1908 to 1938 for Malta and Gozo.

The baseline mortality (BM) period was characterized by a life expectancy at birth of
37.92 ± 0.21 years, with childhood infectious disease epidemics contributing to the low
life expectancy (see Table 1). With the appearance of the 1918 pandemic, life expectancy
underwent a significant decline to 33.26 ± 0.34 years (Z = 10.56, p < 0.0001). Even with
the continued but muted appearance of influenza in 1919, during this fallow period, there
was a dramatic rise in life expectancy to 43.49 years (Z = 17.61, p < 0.0001). Following the
fallow period in 1919, during the post-pandemic period, there was a significant decrease
in life expectancy (Z = 7.08, p < 0.0001), yet life expectancy was higher than that of BM,
and as such supports that there was a temporary healthy period following the period of
excess burden.

Table 1. Life expectancy at birth during the four periods from 1914 to 1923 in Malta.

Period Year Epidemics LE (ex0) SE Z Score p-Value

War (P1) 1914–17 Measles, whooping cough 37.915 0.209

Pandemic (P2) 1918 Influenza—severe 33.264 0.340 10.56 <0.0001

Fallow period (P3) 1919 Influenza—mild 43.489 0.431 17.61 <0.0001

Post-pandemic (P4) 1920–23 Influenza—slight 40.093 0.212 7.08 <0.0001

Figure 3 shows the impact of influenza and respiratory tuberculosis on the probability
of dying in the respective age bands for Malta during the 1918 pandemic. The two diseases
have similar patterns for the probability of dying with respect to each of the age categories.
And for both diseases, the peak probability of dying occurs in the age band of 25 to 34 years
of age.

As with Figure 3, Table 2 shows that there was a significant increase in respiratory
tuberculosis mortality among reproductive-age individuals during the 1918 influenza
period (Z = 19.33, p < 0.0001). In contrast, there was not a change in respiratory tuberculosis
death among post-reproductive-age individuals (Z = 1.94, ns).

The results of the age decomposition in Table 3 show that the largest contribution to
the difference between BM and P2 (pandemic) was due to the indirect effect (90 percent). In
contrast, the direct effect was about 10 percent and primarily confined to the 25 to 34 age
interval. Approximately two-thirds of the indirect effect fell in the age intervals of 15 to
19 years, 20 to 24 years, and 25 to 34 years. The indirect effect represents the life years
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added to life expectancy because of the change in the number of survivors at the end of
each of the respective age intervals.

Figure 3. Probability of dying by age categories from 1918/19 influenza and respiratory tuberculosis
during the 1918 pandemic.

Table 2. Respiratory tuberculosis death rates (per 1000 living) in Malta for the four time periods.

Age Group War (P1) 1918 (P2) 1919 (P3) Post-Pandemic (P4)

15–44 (reproductive ages) 1.604 2.398 1.736 1.339

45 plus
(post-reproductive ages) 0.525 0.823 0.601 0.626

Z-score tests: Reproductive period: P1 vs. P2, Z = 19.323, p < 0.0001; P2 vs. P3, Z = 3.077, p < 0.003; P2 vs. P4,
Z = 6.104. p < 0.0001. Post-reproductive period: P1 vs. P2, Z = 1.943, ns; P2 vs. P3, Z = 1.046, ns; P2 vs. P4,
Z = 1.239; ns.

Table 3. Age-specific effects on LE differences between war period (1914–1917) and 1918 pandemic
period (1918), Malta.

Age Total Effect Percent Direct Percent Indirect

Under 1 −0.17 −0.01 3.65

1 to 4 −0.04 0.04 0.83

5 to 9 −0.13 0.16 2.74

10 to 14 −0.34 0.43 6.91

15 to 19 −1.10 1.47 22.23

20 to 24 −0.75 1.07 15.01

25 to 34 −1.56 4.82 28.75

35 to 44 −0.38 1.48 6.75

45 to 54 −0.30 1.55 4.91

55 to 64 0.17 −1.24 −2.44

65 to 74 −0.09 0.94 1.02

75 to 84 0.05 −0.72 −0.31

85 plus 0.00 −0.06 0.00

Total −4.65 9.94 90.06
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Table 4 shows that the largest significant differences between BM and P2 (pandemic
period) occurred because of the 1918/19 pandemic influenza (Δ = 4.052, p = 0.001). There
was a significant improvement in the probability of dying during the pandemic due to
the diarrhea complex (Δ = −0.915, p = 0.038). The lack of significant differences in the
contribution of respiratory tuberculosis to the differences in life expectancy between the
two periods can be attributed to the fact that tuberculosis affected those primarily in their
reproductive prime, and the impact of the disease cannot be observed across the span of
86 years (Figure 3; Table 2).

Table 4. Apportion of cause-specific differences in life expectancy at ages 0 to 85 years between
P1 (war period, 1914–1917) and P2 (pandemic period, 1918) in Malta.

Cause LE Difference (Δ)
Probability
(p-Value)

Influenza 4.052 0. 001

Respiratory tuberculosis 0.592 0.18

Diarrhea, enteritis and gastro-enteritis −0.915 0.038

Infantile atrophy, debility, and
marasmus 0.744 0.092

Measles −0.461 0.296

Whooping cough −0.26 0.557

All other causes 0.913 0.039

Residual (distributed among causes) −0.001

Total 4.664

Figures 4–6 show the monthly patterns of 1918/19 for the absolute maximum and
minimum temperatures, relative humidity, and rainfall against the meteorological base-
line of 1906 to 1917. A large deviation in higher relative humidity rates during the
1918/19 pandemic relative to the baseline and post-pandemic periods was observed. The
relative humidity remained high in the winter months (third wave of the pandemic) (see
Figure 5). While largely subjective, it appears that during the second wave of the influenza
pandemic (especially in September and October), maximum temperature, relative humidity,
and rainfall total (except for September, where BM rainfall total was higher than pandemic
total) were higher than in the BM and post-pandemic periods. Not unexpectedly, the
pandemic peaked during the relatively cooler temperatures associated with the fall months
(see Figure 4). The post-pandemic period had milder temperatures relative to the pandemic
and BM periods, with lower maximum and high minimum shade temperatures.

The epidemic-driven syndemic and its complexities can be dissected further, even
beyond the quantitative methodology used. A conceptual framework can be used to assess
the syndemic built around three dimensions: driving factors, contributing factors, and
limiting factors.

We propose the following as driving factors: environment factors such as relative
humidity and rainfall; the First World War and the associated deteriorating economy;
and the military presence and interconnectedness with the civilian population. These
factors facilitated the elevated rates of both 1918/19 influenza and respiratory tuberculosis.
Contributing to the driving factors were the underlying living conditions on the island.
Lastly, the magnitude of the syndemic was limited by the numerous mitigation strategies,
both at the individual and community level, that were put in place early in the pandemic by
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government officials. These prevented further transmission of and fatalities from influenza
and presumably tuberculosis.

 
Figure 4. Baseline (1906–1917), pandemic (1918/19), and post-pandemic (1920–1923) minimum shade
and maximum shade temperatures.

 
Figure 5. Baseline (1906–1917), pandemic (1918/19), and post-pandemic (1920–1923) relative humid-
ity (percent).
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Figure 6. Baseline (1906–1917), pandemic (1918/19), and post-pandemic (1920–1923) rainfall
in inches.

4. Discussion

Our study validated the existence of a syndemic during the 1918/19 pandemic. The
syndemic of 1918/19 led to a period of unusually low mortality patterns. Beyond the
diminished number of deaths due to the influenza complex, we can add that the respiratory
tuberculosis death rate among adults (15 to 44 years of age) in 1918 fell from 2.398 per
1000 to 1.736 per 1000 living (Z = 3.077, p < 0.003). The overall impact was that during the
fallow period of 1919, life expectancy at birth increased to 43.49 years from 32.26 years.
The life expectancy during the fallow period was also higher than during the war years
(37.92 years). In other words, the syndemic period removed the highly vulnerable in
the population, corresponding to what scholars who investigate crisis mortality term as
short-term mortality replacement followed by a “healthy period”.

Unlike its larger sister island of Malta, Gozo did not experience a syndemic of 1918
influenza with tuberculosis, because on the smaller island, tuberculosis deaths rates re-
mained relatively stable over the early part of the 20th century. According to the CMOH at
the time, Dr. Critien, the agrarian lifestyle of the Gozitans contributed to the lower rates of
respiratory tuberculosis because they were spending more time outside, in addition to the
isolative nature of the island [41].

The syndemic nature of tuberculosis and pandemic influenza in Malta was even
apparent to the health officials at the time. When summarizing the pattern of 1918 influenza
during the pandemic, Doctor Critien (CMOH) acutely observed that influenza was “. . .in
my opinion, connected with diminished physical resistance of the masses brought about by
the war. In many cases, also intercurrent influenzal infection must have given a spurt to
tubercular disease where it was active and contributed to fan it into actively where it was
latent” [41].

Based on the proposed conceptual framework, we propose the following as contribut-
ing to, driving, or counteracting/limiting the syndemic:

4.1. Contributing Factors: Underlying Living Conditions

Even though there would have been regional variation with regard to the living
situations across the island, the general consensus was that the majority of the Maltese
were poor. A number of prevailing conditions on the Maltese Islands during our study
period created an ideal environment that facilitated the spread of infections, especially
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frequent childhood epidemics such as measles and whooping cough, as well as endemic
diseases such as gastro-enteritis, undulant fever [63], and trachoma [64]. These conditions
included the following: first, the standard of housing in most towns and villages was low;
second, the houses were small, with overcrowding the norm. For example, in 1911, the
average number of persons in a dwelling unit, exclusive of institutions, was 4.84 [43]. Third,
family size was large. For women who were married at under 20 years of age, the average
number of children was 10, and for women who married between 20 and 25 years of age,
the average number of children was 8. Regardless of age at marriage, on average there
were 6.51 children per family [65,66]. As such, many children were forced to sleep together
in a single room in close contact. Fourth, laid-on water within the household was lacking,
and it was often necessary to draw water from public taps and carry it home, thereby
limiting personal hygiene and the frequency of laundering. Family members were forced
to use the same towels and wash in the same water, such that personal cleanliness was a
constant hygiene issue in Maltese households. Fifth, sanitary conditions in and outside the
home were abysmal, facilitating the breeding of flies and vermin. Public and household
sanitation amenities were poor or virtually absent. In rural settlements, open-air cesspits
and latrines were commonplace. Finally, the diet of the lower classes was universally poor:
rich in carbohydrates but lacking in fats or meat.

4.2. Driving Factors: Environmental

Despite the vast body of literature on the 1918/19 influenza pandemic and the myr-
iads of factors that played a role in the spread of the pathogen (see, for example, [67]),
the importance of meteorological factors such as temperature, rainfall, and relative hu-
midity has received scant attention with regard to pandemic influenza. And although
there has been a dearth of studies on the relationship between these meteorological fac-
tors and respiratory tuberculosis, the few contemporary studies from China show that
there is a correlation between high temperatures, high relative humidity, windspeed, and
the incidence of pulmonary tuberculosis [68]. However, some studies found a negative
correlation between relative humidity and tuberculosis risk, and that there were lags (in
days) in the relationship between meteorological factors and the relative risk of tubercu-
losis cases [69]. While our research offers only a qualitative perspective, it suggests that
unlike the cool and dry conditions proposed as a driver of seasonal influenza [67], higher
maximum temperatures, relative humidity, and higher rainfall amounts (compared to the
baseline) were clearly associated with the second and third influenza waves (for relative
humidity only) of the 1918/19 pandemic. In Malta, during the autumn and winter months
with cooler temperatures, the lack of central heating meant that residents of a household
would crowd together around a stove fueled by paraffin or propane. Increased familial
interpersonal contact under these circumstances would increase the probability of droplet
pathogen spread.

4.3. Driving Factors: Declining Economy During the First World War

The national economy of Malta during the war relied heavily on servicing the Royal
Navy. As the war progressed, there was a decline in war-related activities, resulting in
an increasing number of men and women who were working at lower wages relative to
the years before the war, and a significant number of unemployed individuals. The war
effort originally generated economic prosperity for the Maltese, but this wealth was short
lived. By 1916, the cost of living had doubled, accompanied by increased unemployment
rates, employment insecurity, and food shortages. Furthermore, the prices of food items
increased; they were of substandard quality and challenging to obtain, even at elevated
costs [70]. For instance, between 1914 and 1918, the prices of high-protein food items (fish,
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meat, cheese, eggs) soared from 200% to 500% [71]. Bread served as a crucial food staple,
primarily providing energy for the impoverished. Throughout the First World War, wheat
prices surged as flour supplies diminished markedly, resulting in a threefold increase in
bread prices by the war’s conclusion. The severe bread scarcity incited social discontent
and a walkout at the Malta Dockyard in May 1917.

4.4. Driving Factors: Increasingly Poor Housing Conditions, Overcrowding, and Water Insecurity

Additional evidence of the precarious living conditions was the scarcity of available
and new dwellings, a deficiency that undoubtedly exacerbated congestion since family
sizes in Malta persisted unabated. We contend that household security was undermined
not only by increasing unemployment rates, low wages, and precarious employment,
but also by the decline in new housing construction throughout the war years, which
intensified the prevailing overcrowding issue. The stagnation of housing was apparent in
1915, as the number of houses constructed decreased from 152 in Malta to 17 by 1920–1921.
This was exactly the time when respiratory tuberculosis rates increased. Improvements in
living conditions occurred only in 1922, with the construction of 5311 dwellings in Malta
between 1922 and 1933 [72]. It would appear that there was a decline in population density
between 1911 and 1921 (the two census periods). In 1911 (pre-pandemic), population
density stood at 1815 persons per square mile, which dipped to 1778 persons per square
mile in 1921 (post-pandemic). This small decline, however, was most likely a reflection
of the emigration of the population that occurred after the armistice in November 1918,
when emigration by the government was encouraged to alleviate overcrowding on the
island [73]. By 1931, population density surged to 2016 persons per square mile. Further,
overcrowding at the household level (measured by when there are more than two people
living in one room in a tenement of fewer than five rooms) was relatively high during the
pre-pandemic period in 1911 at 20.9 percent, dropping slightly to 19.07 percent of families
being in overcrowded homes in 1921. In keeping with government officials’ comments
on improvements in living conditions after 1921, household overcrowding dropped to
16.5 percent by 1931 [43,45,74] (Government of Malta: 1912, 1922, 1932). Overcrowding,
unemployment, and elevated prices of food and other essentials compromised overall
health, while the lack of public welfare for the impoverished further deteriorated the
well-being of the Maltese working class.

The Maltese have faced challenges with securing adequate accommodation throughout
the centuries, spanning from cave dwellings to present housing. Acquiring accommodation
that was spacious, ventilated, well drained, clean, and possessed vital water resources
was very important in maintaining the well-being of the Maltese. Access to a plentiful
supply of potable water is arguably the most critical component for both cleanliness and
for drinking purposes. Due to the size and geography of the islands, water supply was
critical for the maintenance of a sanitary home environment, the cleansing of cooking and
eating materials, and the washing of clothing. This was particularly important during the
long hot summer months, where a shortage of rainwater was a constant source of anxiety
and stress. The risk of contracting enteropathogens from their immediate surroundings,
given the unhygienic state at the household level, was a constant health risk during the
study period.

4.5. Limiting Factors: 1918/19 Influenza Mitigation Strategies

The first mitigation measure was introduced on 9 September 1918, and was printed in
the newspaper. The notice included information on droplet transmission and handkerchief
use, and emphasized the importance of isolating the sick, as well as fresh air and light
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for destroying the virus. It instructed readers to avoid gatherings in crowded places. The
PMOH, Dr. Critien, recommended that the leaflet be translated into Italian and Maltese [75].

By September 16th, both individual and general prophylaxes had been implemented.
At the individual level, there was to be isolation at home or removal to the Manoel Infectious
Diseases Hospital for severe cases, and in cases complicated by pneumonia or bronco-
pneumonia, in addition to the disinfection of rooms, bedding, and linen.

In cases of influenza that originated in other hospitals, charitable institutions, pris-
ons, ships in harbor, and/or in cases without proper care and accommodation, it was
recommended that patients be transported to the Manoel Infectious Diseases Hospital [75].

At the general or community level, the following measures were put in place:

1. Prevention of overcrowding in public places, cinemas, theatres, and other places of
amusement; cleanliness, aeration, and disinfection;

2. Disinfection of public places with large amounts of people, such as railway carriages
and ferryboats;

3. Reduction in visitations to hospitals and other charitable institutions; discontinuance
of pawning off clothes, etc.;

4. Closure of government schools;
5. Increased visiting of dwellings, etc., by sanitary inspectors;
6. Temporary surveillance of all arrivals from abroad and disinfection of personal be-

longings in certain cases.

For other prophylactic measures that were implemented during the pandemic, please
see Supplementary Table S1. Table S1 details the 1918/19 influenza pandemic mitigation
strategies in Malta.

5. Conclusions

Following a method to quantitively operationalize short-term syndemics previously
proposed by two of the authors [18], we demonstrated that there was a syndemic relation-
ship during the 1918/19 influenza pandemic of the influenza virus with respiratory tuber-
culosis. Life expectancy during the pandemic significantly dropped (LE = 33.26 ± 0.340)
compared to the pre-pandemic and war years (LE = 37.92 ± 0.209; Z = 10.56; p < 0.0001).
Further, in 1919, life expectancy exceeded the pandemic life expectancy (LE = 43.49 ± 0.431;
Z = 17.61; p < 0.0001) and surpassed levels observed during the study period, showing
evidence of the harvest effect followed by a “healthy period”. The fact that the respiratory
tuberculosis death rate among those in their reproductive years significantly rose during
the pandemic from 1.60 to 2.40 per 1000 living (Z = 19.32; p < 0.00010), and significantly
declined to 1.74 per 100 living in 1919 (Z = 3.08; p < 0.003), is indicative of a crisis event
and a syndemic with influenza. We propose that when there is a potential syndemic re-
sulting from a short-term event (such as an epidemic), it would be beneficial to extend
our reproducible method to also include an assessment of the dimensions of the syndemic
contributing, driving, and limiting factors. In our study of the 1918/19 pandemic in Malta,
the contributing factors were the existing inadequate living conditions that were conducive
to the spread of infectious diseases, especially childhood infections.

We qualitatively observed environmental factors such as ambient temperature, relative
humidity, and rainfall as potentially driving the syndemic. Another driver of the syndemic
was the economy associated with the First World War. The exacerbation of living conditions
such as overcrowding was an additional driving factor of the syndemic. Finally, the
early implementation of effective mitigation measures, despite the lack of knowledge on
the transmission of the virus, such as limiting mass gatherings and disinfecting public
buildings and institutions, would have worked to limit the extent of the interaction of the
two diseases, reducing the transmission of both influenza and tuberculosis.
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Our framework to conceptualize the syndemic potential during the 1918 influenza
pandemic in Malta contributes to the study of syndemics beyond the small former British
colony and beyond studies of past epidemics and pandemics. This framework, which
is grounded in crisis mortality and the harvesting effect, can easily be applied to the
assessment of other short-term novel events. Further, to capture the factors involved
in the syndemic, exploring contributing, driving, and limiting dimensions is useful for
deconstructing the components involved in situations where syndemics occur over a
limited period of time.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/tropicalmed10060149/s1, Table S1: Mitigation strategies during
1918/19 influenza pandemic in Malta.
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Abstract: Limited research has examined the possible synergistic interrelationships be-
tween serious bacterial infections (SBIs) of the heart (i.e., endocarditis), bone, spine, brain,
or joints (e.g., osteomylelitis) and hepatitis C virus (HCV) infections. We examined whether
syndemic interactions existed between SBI, HCV, and substance-use-related factors in rural
communities, hypothesizing that injection-mediated risks elevated the likelihood for both
SBIs and HCV infections, which could be exacerbated by synergistic biological–biological or
biological and social interactions. We calculated the prevalence ratios (PRs) of past-year SBI
associated with each risk factor in separate models. Effect modification among significant
risk factors was assessed using multiplicative interaction. Among 1936 participants, 57%
were male and 85% White, with a mean age of 36 years. Eighty-nine participants (5%)
reported hospitalization for an SBI in the year prior to the survey. More than half tested
HCV-antibody-positive (58%); 62 (5.6%) of the participants with a positive HCV antibody
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result reported past-year hospitalization with an SBI. Injection behaviors were correlated
with other SBI risk factors, including multiple injections in the same injection event (MIPIE),
injection equipment sharing, and fentanyl use. In adjusted models, MIPIE (PR: 1.79; 95%
confidence interval [CI]: 1.03, 3.11) and fentanyl use (PR: 1.68; 95% CI: 1.04, 2.73) were
significantly associated with past-year SBI. Our analyses pointed to co-occurring epidemics
of SBI and HCV, related to the cumulative health effects of fentanyl use contributing to
frequent injections and MIPIE. Both the SBI and HCV epidemics present public health
challenges and merit tailored interventions.

Keywords: serious bacterial infections; hepatitis C virus; rural; people who inject drugs;
syndemic

1. Introduction

The current injection drug use crisis continues to present major challenges to public
health in the US. Substance use and other health outcomes are often intertwined, producing
synergistic interactions that have been characterized as syndemics [1], helping to recon-
ceptualize how biological and social factors combine to exacerbate health outcomes [2].
Syringe-mediated syndemics, which have been described previously [3], have also begun
to take on new meaning, as the ever-changing nonprescribed drug supply impacts injection
frequency and practices, which can, in turn, foster new risks and synergies for infectious
disease acquisition [4,5]. Moving beyond the early definitions and exploration by Singer
and colleagues [1,2,6], the applications of syndemics theory have expanded, with increasing
relevance for public health and clinical medicine [7,8] and expanded data and analytical
approaches [8–12].

The increased frequency of injection drug use (IDU) has resulted in a range of serious
bacterial infections (SBIs). SBIs encompass skin and soft tissue infections (SSTIs), bac-
teremia, osteomyelitis, septic arthritis, endocarditis, and other deep abscesses [13–16]. The
increase in IDU-related infectious complications is multifactorial and may reflect the evolv-
ing drug supply, where IDU was previously uncommon [17], as well as changes in the risk
environment surrounding IDU (i.e., changes in the drug market, access to harm reduction
services) [18,19]. IDU-related SBIs are associated with high morbidity and mortality [20],
with a more than fifty-fold increase in death in some studies [21].

Hospitalization rates and hospitalization costs associated with IDU-related SBIs are
important measures of the social, economic, and public health burden of IDU [22–24]. They
also highlight critical opportunities for substance use disorder (SUD) screening, harm
reduction services, and patient engagement—all interventions that can and should happen
at both the hospital and community level [25]. Recent reports of increased hospitalizations
for SBIs [14,17,24,26] and population-based analyses of hospitalization trends and costs
among people who inject drugs (PWID) [17,23,27] indicate an urgent need to optimize
resource allocation to the clinical and public health interventions that are best suited to
limiting the infectious consequences of IDU. Injection-related infections are especially
a concern in rural areas, which may be affected disproportionately [28]. Among rural
residents, US hospitalization rates for opioid-use-associated infective endocarditis increased
from 0.28 to 3.86 per 100,000 rural residents from 2002 to 2016 [29].
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For decades, HCV incidence and prevalence have been exceedingly high among PWID
in the US [30,31], with injection-mediated infection occurring relatively early in substance
use trajectories [32], leading to high rates of infection in younger populations [33–35].
Historically, HCV treatment among PWID has been poorly addressed. However, evidence
that direct-acting antiviral treatment is effective for people who use drugs, as well as ethical
and legal arguments, has led to a loosening of restrictions for treatment and successful
treatment of active injectors [36–38]. The rural HCV risk environment is compounded by
geographic isolation, limited access to transportation, stigma, and less frequent access to
harm reduction services; these factors often contribute to high-risk injection events (e.g.,
syringe sharing, syringe reuse, and multiple injections per injection episode [MIPIE]) [39].
Recent research focused on drug-use-related risks and HCV across eight rural sites in the
US found that, compared to people who injected only stimulants, HCV antibody positivity
was more prevalent among people who injected opioids alone, injected both opioids and
stimulants separately, and injected both drugs with the same syringe [40].

To date, limited prior research has examined SBIs associated with IDU in rural settings
or the factors associated with a higher risk of SBIs. The few studies that have assessed SBIs
in rural settings have focused on infectious endocarditis [29,41]. Even fewer studies have
focused on the possible synergistic interrelationships between SBIs and HCV. Prior research
suggests that chronic HCV might be an independent risk factor for bacterial infections,
through pathways including reduced bacterial clearance in the setting of cirrhosis or other
liver injury [42,43], but the literature is scarce. High levels of streptococcal pneumonia have
been documented among people living with HCV [44]. Viral hepatitis is a leading cause
of chronic liver disease and cirrhosis, which has been associated with an increased risk of
SSTIs [45,46], including those with unusual pathogens [47].

Homelessness, historically considered an urban issue, is a major public health chal-
lenge among people who use drugs (PWUD) in rural regions of the US and is associated
with a number of drug-related behaviors that increase the risk of acquisition of bloodborne
infections [48]. While rural people who inject drugs (PWID) who experience homelessness
use syringe services programs (SSPs) at similar rates as those who are housed, housing
instability may present barriers to more frequent SSP use [49]. SSPs provide access to
alcohol wipes and increasingly to wound care specialists, offering opportunities to improve
skin hygiene and reduced risks relating to the progression from SSTIs to SBIs.

Given these initial associations and potential interactions between SBIs and HCV, we
sought to (1) examine associations between SBIs and HCV in a large rural sample of PWID,
while considering other social factors associated with the two infections and (2) determine
whether syndemic interactions (i.e., biological–biological and biological–social) existed
between SBI, HCV, and other substance-use-related factors in rural communities. We hy-
pothesized that the four outcomes of interest (drug use, HCV, SBI, and homelessness) were
co-occurring and mutually reinforcing, and thus, a syndemic according to the definition
given by Singer et al. [1] We operationalized “injection drug use” as the type of substance
injected (fentanyl and/or methamphetamine) and IDU-related risk behaviors, including
MIPIE and injection equipment sharing. This conceptual hypothesis implies that models
predicting any of the four outcomes would find significant interactions between each of
the other outcomes (Figure 1).
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Figure 1. Initial hypothesis. We hypothesized that drug use (including the type of drug injected) and
drug use behaviors (practicing multiple injections per injection episode [MIPIE] or injection equip-
ment sharing), serious bacterial infection (SBI), hepatitis C virus infection (HCV), and homelessness
existed in a “mutually causal” relationship [9]. Two-sided arrows represent expected relationships
and potential interactions between outcomes.

2. Materials and Methods

This study relied on data from seven rural sites that comprised the Rural Opioid Ini-
tiative (ROI) consortium across the United States [50]. ROI sites used modified respondent-
driven sampling to recruit people reporting their past 30-day use of opioids or injected
drugs [51]. Baseline survey and laboratory data were collected between January 2018 and
March 2020.

The ROI study locations ranged from Northern New England (Massachusetts, New
Hampshire, Vermont) to Appalachia (Kentucky, North Carolina, Ohio, West Virginia), the
Midwest (Illinois, Wisconsin), and the Pacific Northwest (Oregon). All study sites were
located within counties that were classified as rural as per the US Health Resources and
Services Administration definition (https://www.ruralhealthinfo.org/am-i-rural, accessed
on 15 August 2024).

We collected survey data from each participant at a baseline visit, which included
substance use, IDU-related behaviors, date of last SBI, demographics, and housing. HCV
antibody status was also measured via a rapid test or at central lab facilities. Only those
participants reporting injection drug use in the past 30 days were included in this analysis.

The primary outcome of this study is a self-report of the past 12-month SBI at baseline:
“Have you ever been hospitalized for a serious bacterial infection of the heart, such as
endocarditis, or the bone, spine, brain or a joint, such as osteomyelitis?” “When were you
last hospitalized for a serious bacterial infection of the heart, such as endocarditis, or the
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bone, spine, brain, or a joint, such as osteomyelitis? Don’t include times when you went
to the emergency room and were not admitted to the hospital”. The six risk factors of
interest were past 30-day fentanyl and/or methamphetamine use, past 30-day sharing of
injection equipment, MIPIE, past 6-month homelessness, and current HCV antibody status.
We focused on fentanyl and methamphetamine given that these substances were typically
injected more frequently due to their short half-life and relatively short euphoric effects. We
relied on HCV antibody status as a surrogate for chronic HCV infections, as confirmatory
testing was not consistently employed across all sites, and our study population had low
HCV treatment rates (12%) [52].

We calculated Pearson correlations between all risk factors, along with p-values. We
ran relative risk regressions to assess the prevalence ratio (PR) of past-year SBI associated
with each risk factor in separate models. We also assessed the effect measure modifica-
tion between significant risk factors using multiplicative interaction. We ran the same
regression models for the secondary outcome, both past-year hospitalization for SBI and
HCV-antibody-positive status. We adjusted all models for age, sex, race, and site.

3. Results

The entire ROI cohort included 3048 participants, of whom 1936 reported past 30-day
IDU. The participants were 57% male and 85% White, with a mean age of 36 years (Ta-
ble 1). In the year prior to the baseline survey, 89 participants (5%) reported having been
hospitalized for an SBI. All risk factors were commonly reported, ranging from 40% for fen-
tanyl use to 81% for methamphetamine use. More than half tested HCV-antibody-positive
(58%); 62 (5.6%) of the participants with a positive HCV antibody test result also reported
hospitalization with an SBI in the past year.

Table 1. Characteristics of rural people who injected drugs, Rural Opioid Initiative, United States,
2018–2020.

No SBI in Past Year SBI in Past Year Overall

N 1847 89 1936

Age, mean (SD) 35 (10) 36 (9) 36 (10)

Male 1063 (58%) 44 (49%) 1107 (57%)

White race 1581 (86%) 73 (82%) 1654 (85%)

Site

IL 100 (5%) 4 (4%) 104 (5%)

KY 212 (11%) 8 (9%) 220 (11%)

NC 163 (9%) 6 (7%) 169 (9%)

NE 341 (18%) 26 (29%) 367 (19%)

OH 165 (9%) 10 (11%) 175 (9%)

OR 127 (7%) 4 (4%) 131 (7%)

WI 739 (40%) 31 (35%) 770 (40%)

HCV-antibody-positive 1055 (57%) 62 (70%) 1117 (58%)

MIPIE 1305 (71%) 73 (82%) 1378 (71%)

Injection equipment sharing 1270 (69%) 69 (78%) 1339 (69%)

Homeless 1052 (57%) 59 (66%) 1111 (57%)

Current fentanyl use 725 (39%) 49 (55%) 774 (40%)

Current methamphetamine use 1503 (81%) 71 (80%) 1574 (81%)
Definitions: Serious bacterial infection (SBI); standard deviation (SD); multiple injections in one injection event
(MIPIE); injection equipment sharing: past 30-day distributive and receptive sharing of injection equipment;
current fentanyl use: past 30-day fentanyl use; current methamphetamine use: past 30-day methamphetamine
use; homeless: past 6-month homelessness; Illinois (IL); Kentucky (KY); North Carolina (NC); New England (NE);
Ohio (OH); Oregon (OR); Wisconsin (WI).
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The two injection behaviors were correlated with other risk factors (Table 2). MIPIE,
injection equipment sharing, and fentanyl use were all correlated, with coefficients > 0.20.
Among all participants, 40% reported current fentanyl use, and 71% reported MIPIE
(Table 1), and fentanyl was positively and significantly associated with MIPIE (Table 2).
Fentanyl use was negatively correlated with methamphetamine use (−0.13), although
participants did not always know when they were exposed to fentanyl (Table 2). Fentanyl
use, injection equipment sharing, and MIPIE were positively associated with HCV ab+
status, with fentanyl being most strongly associated with HCV (0.24). Methamphetamine
use was negatively associated with HCV infection (−0.08). Finally, homelessness was not
significantly associated with fentanyl, nor HCV infection (Table 2).

Table 2. Correlation between exposures of interest among rural people who inject drugs, Rural
Opioid Initiative, United States, 2018–2020.

HCV ab+ ** MIPIE
Injection

Equipment
Sharing

Homeless Fentanyl

MIPIE 0.18

Injection equipment sharing 0.17 0.32

Homeless −0.02 0.04 0.07

Fentanyl use 0.24 0.24 0.21 0.03

Methamphetamine use −0.08 −0.02 0.07 0.07 −0.13

Bold entries are significant at p < 0.05. ** HCV ab+ infections represent HCV-positive antibody test results at the
time of the study survey. Definitions: Multiple injections in one injection event (MIPIE); hepatitis C virus (HCV);
antibody (ab); injection equipment sharing: past 30-day distributive and receptive sharing of injection equipment;
fentanyl use: past 30-day fentanyl use; methamphetamine use: past 30-day methamphetamine use; homeless:
past 6-month homelessness.

In adjusted models, MIPIE (PR: 1.79; 95% confidence interval [CI]: 1.03, 3.11) and
fentanyl use (PR: 1.68; 95% CI 1.04, 2.73) were associated with past-year SBI (Table 3). Other
risk factors had positive point estimates but did not reach statistical significance (e.g., HCV
exposure was not significantly associated with SBI (PR: 1.60; 95% CI: 0.99, 2.59)). There
was no significant interaction between MIPIE and fentanyl use. Homelessness was not
associated with SBI and HCV. The associations were similar but slightly stronger for the
secondary outcome of past-year SBI and positive HCV antibody status, MIPIE (PR: 2.40;
95% CI: 1.13, 5.10), and fentanyl use (PR: 2.35; 95% CI 1.29, 4.29).

Table 3. Multivariable prevalence ratios for serious bacterial infection (SBI) and overlapping SBI and
hepatitis C virus (HCV) infections, adjusted for age, sex, race, and study, Rural Opioid Initiative,
United States, 2018–2020.

SBI Past-Year Outcome PR 95% CI p-Value

HCV ab+ 1.60 0.99, 2.59 0.06

MIPIE 1.79 1.03, 3.11 0.04

Injection equipment sharing 1.48 0.89, 2.46 0.1

Homeless 1.46 0.93, 2.28 0.1

Current fentanyl use 1.68 1.04, 2.73 0.04

Current meth use 1.43 0.78, 2.62 0.3

MIPIE × Current fentanyl 0.75 0.24, 2.29 0.6

SBI and HCV Infections ** PR 95% CI p-value

MIPIE 2.40 1.13, 5.10 0.02

Injection equipment sharing 1.53 0.82, 2.85 0.2

Homeless 1.50 0.88, 2.57 0.1
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Table 3. Cont.

SBI Past-Year Outcome PR 95% CI p-Value

Current fentanyl use 2.35 1.29, 4.29 0.005

Current methamphetamine use 1.10 0.56, 2.16 0.8

MIPIE × Current fentanyl 1.28 0.27, 6.03 0.8
Bold entries are significant at p < 0.05. ** SBIs represented the last SBI reported in the past year. HCV infections
represented HCV-positive antibody test results at the time of the study survey. Definitions: Multiple injections
in one injection event (MIPIE); hepatitis C virus (HCV); serious bacterial infection (SBI); antibody (ab); injection
equipment sharing: distributive and receptive sharing of syringes and other injection equipment; prevalence ratio
(PR); confidence interval (CI).

4. Discussion

We explored potential syndemic interactions between SBIs, positive HCV antibody
status, injection-related behaviors, and rural contextual factors across seven rural sites
in the United States. Our modeling results did not support the syndemic hypothesis [1].
Importantly, the lack of significant interaction terms suggested that outcomes were not
“mutually causal”. Fentanyl use and MIPIE were associated with both SBI and the combined
outcome of SBI and HCV, suggesting that fentanyl use and MIPIE were contributing to the
co-occurrence of these outcomes. Prior studies point to the short half-life of fentanyl leading
to more frequent injection drug use [4], which could inspire MIPIE, a behavior which was
documented in an earlier HIV outbreak among people who inject drugs (PWID) [5]. These
findings are consistent with co-occurring epidemics in HIV and HCV infections, as well
as MIPIE and oxymorphone use in Scott County, Indiana, between 2015 and 2018 [5,18].
Similarly, fentanyl use was associated with increased incidence of HCV exposure among
PWID in the San Diego-Tijuana metroplex in 2020–2022 [53], as well as an HIV outbreak
among PWID in northeastern Massachusetts between 2015 and 2018 [4].

Further, we did not detect a significant association between HCV exposure and SBI
(p = 0.06), but the association trended in the direction of a potential mutually reinforcing
relationship between these outcomes, meriting further research. While our modeling can-
not ascribe causality, we hypothesize that fentanyl use predisposes PWID to MIPIE due to
characteristics of the drug (a shorter half-life compared to other opioids) and the practice
of injecting a small amount of opioids to determine the potential for fatal overdose risk
due to its potency [54,55]. In sum, these findings suggest a new conceptual hypothesis of
“parallel epidemics”, occurring in a step-wise rather than a mutually reinforcing manner,
reflecting the cumulative health effects of one behavior (fentanyl use) contributing to an-
other behavior (more frequent injections and MIPIE) that contributes to health outcomes [9].
Formal mediation and moderation analysis could explore this hypothesis further, given an
appropriately large sample [56].

Contrary to our initial hypothesis, we also did not identify significant associations
between homelessness and SBIs and HCV infections, despite high levels of homelessness
and higher levels of homelessness among participants with past-year SBIs compared to
those without SBIs (66% vs. 57%). We anticipated that the risk environment and milieu
surrounding drug-related harms [57] among rural study participants with high levels of
homelessness would foster less stability and less safe injection behaviors. While we noted
modest correlations between homelessness and injection equipment sharing (Table 1),
homelessness did not produce meaningful social–behavioral interactions that were associ-
ated with SBI and HCV infections in our multivariable models. In comprehensive bivariate
analyses of our larger rural sample, Ballard et al. noted marginal associations between
homelessness and SBIs, but significant associations between homelessness and overdose
risks [48]. This is a reminder that homelessness alone may not produce the social synergistic
risks that are needed to drive synergistic infectious interactions among rural PWID but
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may be associated with other important health outcomes. Bulled and Singer remind us
that “in the case of syringe-mediated syndemics, social factors and risky syringe use as
well as the nature of interactions among syringe-related infections are two primary areas
of concern” [3]. The health care and harm reduction infrastructure in rural communities
varies, as does the risk landscape [50]. In New England, we noted significant positive
associations between geospatial access to SSPs and HCV infection risks [58], while other
sites documented a wide range of social factors, including economic instability and limited
economic opportunities, “as well as a lack of physically available HCV prevention and treat-
ment services” [59]. Such varied risk landscapes could impact SBI and HCV co-infection
risks and synergies in unique ways, tempering opportunities for syndemic interactions
across our entire sample. However, other social factors, including transportation-related
access to needed prevention and treatment services, varying health care infrastructures,
and poverty levels, among other social factors, may moderate interactions and should be
considered in future syndemics research.

Our findings should be considered in light of several limitations. We analyzed the date
of last reported SBI hospitalization within one year of the survey date, which implies some
level of access to care. We also relied on HCV antibody status via a rapid test or at central
lab facilities at the time of the survey. As a result, each infection may not have co-occurred
in patients. However, the exposure to both infections likely points to a risk profile that is
different from that of PWID patients who did not experience both SBIs and HCV infections.
In addition, PWID participants were often recruited through harm reduction programs,
which may have contributed to the recruitment of a sample with a different risk profile from
the general population of PWID. We did not measure syringe reuse, across all sites, but
there is evidence in some rural communities that syringe reuse is common and can be a risk
factor for SBIs [60]. Finally, while our focus was on HCV and serious bacterial infections,
potential syndemic relationships might exist between other infectious diseases and bacterial
infections among rural PWID. HIV prevalence was very low (0.6%) in our sample, and we
did not ask participants whether they had ever been infected with tuberculosis or other
bacterial infections. Future syndemics-related analyses should consider exploring potential
relationships and interactions among other infections.

5. Conclusions

Syndemics theory, since its initial inception 25 years ago [1], has expanded, with
increasing relevance for public health and clinical medicine [7,8] and expanded data
and analytical approaches [8–12]. We sought to apply syndemics theory to infectious
complications related to injection-mediated risks while considering prior described syringe-
mediated syndemics [3]. Through surveys and HCV testing completed as part of the Rural
Opioid Initiative across several states, we found that HCV infections and SBIs co-existed in
some participants. While we hypothesized that HCV and SBIs, together with the local social
contextual factor of homelessness, might comprise a syndemic, our analyses instead point
to parallel and intertwined epidemics of SBI and HCV, which reflect the cumulative health
effects of fentanyl use contributing to frequent injections overall, as well as MIPIE. Both the
SBI and HCV epidemics present serious public health and clinical challenges, indicating
that prevention and treatment efforts need to be tailored to address both epidemics in
concert. Future research in rural communities, informed by syndemics theory, should
consider exploring additional associations and interactions among other infections, as well
as a wider array of social factors that are unique to the rural risk environment.
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Abstract: Syndemics theory has been applied to study interactions between biomedical and social
factors leading to the clustering of diseases. Because syndemics theory focuses on interactions that
enhance risk, the concept of vulnerability is central to this approach. We conducted a scoping review
to better understand how this theoretical framework helped to define, operationalize, and tackle
issues of vulnerability during the COVID-19 pandemic. Original research, reviews, and opinion
pieces elaborating on syndemics, vulnerability, and COVID-19, published between December 2019
and October 2022 and available from PubMed, were eligible. We analyzed 40 records and identified
three framings of syndemics operating during this period: (1) interactions between COVID-19,
diseases/health conditions, and specific social factors; (2) interactions between COVID-19 and
social determinants of health; and (3) impacts of COVID-19 on specific populations. Emerging
conceptualizations described vulnerability to COVID-19 as a systemic issue, explained the impact of
COVID-19 control measures on increased vulnerability, and presented COVID-19 as a syndemic on
its own. However, this theory’s potential for deepening our understanding of vulnerability during
this pandemic was constrained by superficial explorations of the interactions between biomedical
and social spheres, and insufficient theoretical and methodological support from the social sciences.

Keywords: syndemics; vulnerability; COVID-19; syndemic interactions; biosocial interface

1. Introduction

Although interest in the syndemics perspective has grown over the last 25 years [1],
this concept gained special traction during the COVID-19 pandemic. At the start of the
pandemic, the term “syndemic” was used to describe the unequal distribution of COVID-19
disease outcomes in populations around the world [2–4], and later on, to refer to COVID-19
itself as a syndemic [5,6]. Syndemics theory has been applied since the late 1990s to study
linkages between biomedical and social factors leading to disease occurrence in specific
populations or geographical regions, so the extended use of the term during the pandemic
did not come as a surprise.

Syndemics theory is focused on understanding the synergistic effects of biomedical
factors (bio interface) and social conditions (biosocial interface) in the co-occurrence and
clustering of diseases [7]. Because of its focus on interactions that enhance risk, the concept
of vulnerability has been core to the syndemics approach. The term ‘syndemic vulnera-
bility’, specifically, defines a predisposition to the development of negative consequences
resulting from feedback loops between biomedical and social factors. Therefore, under-
standing vulnerability under the syndemics perspective implies identifying upstream
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factors that generate both the environment and the circumstances that fuel synergistic
effects, as well as the mechanisms that sustain said predisposition [8].

As social scientists and epidemiologists working in the field of public health, we are
interested in understanding how the mechanisms underlying vulnerabilities in health are
defined and incorporated into health policies and interventions. Adding a vulnerability
angle to health research has proved to be useful to understand the unequal distribution
of the risks and consequences of diseases and disasters [9]; more importantly, it has
expanded the notion of individual risk factors to include historical contexts, conjunctural
circumstances, lifetime trajectories, and differentiated conditions of exposure to specific
pathogenic agents to interpret and explain health outcomes [10]. However, using the
label ‘vulnerable’ to define specific groups and vast geographical regions can also lead
to stigmatization, obscure institutional arrangements, and contextual elements with a
direct impact on vulnerability conditions, and as a result, further increase pre-existing
inequities [11,12]. The difficulties in operationalizing this concept have been studied in
extensive reviews of recent public health literature [13,14].

Syndemics research is particular in this sense: while solidly established as a theoretical
approach suited to study the biosocial nature of health risks, several scholars have criti-
cized the way this theory is applied in research practice [1]. Critics have argued that the
interactions between the biomedical and social realms are insufficiently explored, and that
syndemics research tends to become ‘fuzzy’ when trying to explain how simultaneously
occurring epidemics work together. Rather than describing causation—as it intends—it has
been suggested that syndemics research could be better suited to explain disease distribu-
tion [15–17]. The tendency to reduce social realities into mere proxies with limited capacity
to explain complex pathways involved in syndemics interactions has also been extensively
criticized because of its limited explanatory capacity [18]. In addition, some argue that
the critical nature of perspectives such as intersectionality or social justice is often absent
from the epidemiological thinking informing syndemics research; as a result, power struc-
tures and political arrangements sustaining vulnerability often stay unquestioned [19,20].
Since some of these criticisms contradict core concepts in the original formulation of this
approach, the debate about the concrete contributions of syndemics research to address
inequities in health remains open [21,22]. Understanding that concrete ideas about how
to address vulnerabilities in health emerge from the way they are conceptualized, this
review was conceived to address two concerns common to these criticisms: how are syn-
demic interactions identified and studied? And more specifically, how are the interactions
with social dynamics, i.e., the biosocial interface of syndemic relationships approached
and explained?

Given the rapid expansion of syndemics research in the medical field during the
COVID-19 pandemic and the potential for deepening our understanding of vulnerability
in a context of acute risk, we conducted a scoping review to explore how the syndemics
perspective contributed to defining, operationalizing, and addressing vulnerabilities in
health. Three research questions guided this review: (1) Which social and environmental
arrangements (determinants, factors, dynamics, and aspects) were described as part of
the biosocial interface of syndemics involving COVID-19? (2) How was that biosocial
interface conceptualized and studied (methodological approaches)? (3) What were the
main contributions and limitations of the syndemics perspective to the conceptualization
of vulnerability in the context of the pandemic?

2. Materials and Methods

We conducted a scoping review, the protocol of which was registered in October
2022 [23]. Where applicable, this review follows the format recommended by PRISMA-
ScR (Supplementary File S1) [24]. Using the model of concept synthesis [25], we aimed to
capture “concepts, viewpoints and ideas” defining vulnerability to COVID-19 under the
syndemics perspective.
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Consequently, we identified eligible records under three criteria: (1) published as
original research, reviews, and opinion pieces; (2) including the words syndemics, vul-
nerability, and COVID-19 in the title, abstract, or keywords; and (3) published between
December 2019 and October 2022.

Our primary data source was PubMed; additional records were identified through
manual searches in the lists of references of the included records. No restrictions on
language, studied conditions, or geographical locations were applied.

In Boolean terms, the search string for PubMed was (“SARS-CoV-2” [MeSH Terms]
OR “COVID-19” [MeSH Terms] OR “COVID” [TextWord]) AND (“vulnerabilities” [All
Fields] OR “vulnerability” [All Fields] OR “vulnerable” [All Fields]) AND (“syndemic”
[MeSH Terms] OR “syndemic” [All Fields] OR “syndemics” [All Fields]).

All records were managed in Mendeley and imported into Covidence after checking
for duplicates (https://www.covidence.org/ accessed on 12 October 2022). Two reviewers
(YH and YM) independently screened titles, abstracts, and keywords. They discussed
any disagreements and consulted a third reviewer (CN-S) when needed. Articles using
the words ‘social disadvantage’, ‘disproportional or unequal impacts’, and ‘marginalized’
were retained considering their close relationship with the term ‘vulnerability’. Articles
that focused purely on biomedical interactions or did not elaborate on the review topics
(syndemics and vulnerability) beyond the initial mention (in titles, abstracts, and keywords),
were excluded at the stage of full-text review.

A preliminary data extraction form was tested with 10 randomly selected records. The
results of this pilot test were discussed with the review team, and the final version of the
data extraction template was completed and applied to all records (Supplementary File S2).

The data extraction was conducted in parallel by four members of the research team
(YH, CN-S, DP, and YM) in three moments. First, each researcher extracted data from
randomly assigned articles until they were all completed. Second, a different reviewer cross-
checked the extracted data for accuracy and completeness. Subsequently, the reviewers
collectively discussed and resolved any discrepancies, leading to the consolidation of
the final set of extracted data in Covidence. This dataset was then used to address the
review questions.

The data were exported to an Excel spreadsheet (Microsoft Office 2010) for qualitative
thematic analyses. Records were categorized per type of publication (original research,
reviews, and opinion pieces). All data items were thematically coded. Three researchers
coded the data (YH, DP, and CN-S) and synthesized them in tables. Additional discus-
sions were held with other members of the research team (KP, KV, and CG) to refine
analytical categories.

3. Results

3.1. Search and Selection Process

Figure 1 summarizes the process of the search and selection of sources of evidence in a
PRISMA flow chart. Our search strategy yielded a total of 97 articles. Three duplicates were
removed in Mendeley before importing the database to Covidence. In the title, keyword,
and abstract screening stage, 36 articles were deemed irrelevant. In the full-text review
stage, we excluded eighteen additional articles: fifteen lacked sufficient information on
syndemics and/or vulnerability, and three were not applied to COVID-19. Hence, this
review includes 40 articles.

102



Trop. Med. Infect. Dis. 2024, 9, 189

Figure 1. PRISMA flowchart.

Out of 40 articles, 13 were original research studies (conducted in the USA, Canada,
England, Brazil, China, South Africa, India, and China), 17 were opinion papers, and
10 were review articles (Table 1). Of the included reviews, three were presented as narrative
reviews, and one declared to follow the “guidelines of the Equator Network” [26]. The
remaining records included under this category were written as essays based on extended
literature reviews.

Table 1. Characteristics of the articles included in the review (n = 40).

Record Characteristics Records %

Type of publication

Opinion pieces 17 42%

Original research 13 32%

Reviews 10 25%

Year of publication

2020 6 15%

2021 19 47%

2022 15 37%

Setting/Location of study

Global 13 32%

Specific country 25 62%

Several countries 2 5%

Supplementary File S3 summarizes the applications of the syndemics perspective and
associated definitions or operationalizations of vulnerability identified in this review.
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3.2. Social Factors Involved in Syndemic Interactions Including COVID-19

We identified three different framings of syndemics in this review: (a) Syndemic
interactions between COVID-19 and one or several diseases or medical conditions, and
specific social factors; (b) syndemic interactions between COVID-19 and the Social Deter-
minants of Health (SDOH), and (c) syndemic impacts of COVID-19 on specific populations.
In this section we summarize factors included as part of the bio–social interface within
these framings.

a. Syndemic interactions between COVID-19, one or several diseases or health condi-
tions, and specific social factors

COVID-19 and non-communicable diseases (NCDs): Co-occurrence of NCDs and COVID-
19 was the focus of seventeen records (five of them original research studies). In these cases,
NCD (e.g., cardiovascular, nervous system, respiratory, kidney, and digestive diseases, as
well as cancers and diabetes) were often grouped as comorbidities that, when experienced
in contexts characterized by ‘socioeconomic inequalities’, ‘social vulnerability’, and ‘social
disadvantage’, enhanced vulnerability to COVID-19. These contexts were generally de-
scribed in terms of indicators considered to have an impact on patients’ capacity to respond
to COVID-19 and its control measures. Socioeconomic inequalities, for example, were
defined in terms of educational level, employment status, and income at individual, house-
hold, and area levels in India and Hong Kong [27,28]. Two publications used pre-existing
vulnerability indexes to measure social disadvantage through indicators such as poverty
levels, unemployment, population without health insurance, and housing crowding and
ownership in specific geographical areas of the USA [29,30]. Susceptibility to COVID-19 in
NCD patients was further described in terms of shared risk factors that were exacerbated
during the pandemic, including sedentary behaviors and malnutrition [31–35]. Opinion
pieces discussed changes in food intake, as well as alcohol and tobacco consumption used
as coping mechanisms to deal with control measures, as concrete forms in which COVID-19
affected people living with NCD [35–37].

Pre-existing socio-environmental vulnerabilities were defined in terms of people’s
exposure to poor sanitation systems and water and air pollutants, as well as consistently
deficient access to health services. This included populations considered to be at a higher
risk of NCDs, such as undocumented migrants, indigenous communities, and workers
linked with unregularized activities such as illegal mining and logging [38]. Urbanization,
changing lifestyle habits, climate change, and pollution were also mentioned as factors
leading to adverse COVID-19 outcomes in patients with NCDs [31,33,37,39].

COVID-19 and mental health: The impact of COVID-19 on mental health was studied in
two original research articles [40,41]. In both cases, syndemics was used as a theoretical
framework to explain disproportionate mental impacts in different population groups in
Canada. These publications based their results on a cross-sectional monitoring survey ad-
ministered to 125,000 members of an online panel that included questions on six individual
dimensions of mental health. The authors reported on the detrimental impact on mental
health of COVID-19 in the general population. However, groups considered to be at higher
risk of experiencing structural vulnerability due to their race, ethnicity, socioeconomic sta-
tus, gender, sexual orientation, mental health, or disability reported an even higher burden
of mental health issues and more difficulties coping with pandemic-related challenges.
The association between COVID-19’s impacts on mental health and the pre-existing forms
of social disadvantage concerning income, occupation, social support, living conditions,
inequities, and emotional distress was further explored in opinion pieces [42–45]. The
confluence of mental illness and substance abuse was suggested to lead to increased sus-
ceptibility to adverse consequences of COVID-19 [37,45]. Social exclusion, social isolation,
and stigmatization were presented as interfering with access to health services due to the
additional mental health burdens generated by the pandemic [43].

COVID-19 and other infectious diseases: Interactions between COVID-19 and other
infectious diseases were also described as syndemic in nature. Specifically, interactions
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between COVID-19 and HIV-related comorbidities, HIV risk factors, and HIV-derived
stigmatization, were considered when describing susceptibility to COVID-19 in people
living with HIV (PLWH). A scoping review investigated the social and behavioral impacts
of COVID-19 on this population during the first year of the pandemic [46]. The syndemics
framework was used to explain the mechanisms of interaction between COVID-19 and
HIV as interlocking conditions: COVID-19 psychosocial sequelae (i.e., fear and anxiety)
exacerbated mental health problems and contributed to structural inequalities affecting
people living with unsuppressed HIV. The co-existence of tuberculosis (TB) and COVID-19
among displaced and migrant populations was also presented as a source of dual burden.
Authors suggested that pandemic control measures may have increased TB-associated risks
by reducing access to health services [47].

b. Syndemic interactions between COVID-19 and social determinants of health (SDOH)

Five records described syndemic interactions involving COVID-19 and socioeconomic
indicators grouped under the category of social determinants of health (SDOH). Lee and
Ramírez [30] studied the associations between COVID-19 vulnerability and SDOH in Col-
orado. They used previously existing data on 14 social indicators including socioeconomic
status, household composition, housing, and transportation in relation to health-related
variables, including mental health, obesity, and substance abuse. Associations were ana-
lyzed under a syndemics perspective and the “Hazards of Place Framework” (more details
on Section 3.3) to demonstrate that the overlap between mental health and chronic condi-
tions, as well as “inequities in education, income, access to healthcare, and race/ethnicity”
at the county level, exacerbated COVID-19 negative outcomes.

Similarly, Siegal et al. [48] sought to describe a syndemic between structural racism
and COVID-19 by assessing disparities in selected SDOH in predominantly Black and
white neighborhoods in North Carolina (USA). Differences in income levels, employment,
job density, and use of public food, nutrition, and health insurance services, as well as the
proximity to school-age and early childhood care, low-cost healthcare, grocery stores, and
public transit were measured. The authors concluded that racially segregated communities,
particularly Black communities in the USA, already experienced detrimental conditions
in multiple SDOH before the pandemic and that those inequities were exacerbated by
COVID-19.

Some authors proposed using a syndemics approach together with the SDOH framework
to describe bidirectional relationships between susceptibility to disease and health inequities
experienced by marginalized populations including the elderly, children, people with dis-
abilities, the underinsured, the socioeconomically disadvantaged, the incarcerated, abused
individuals, the mentally ill, immigrants, refugees, and racial/ethnic minorities [49–51].

c. Impacts of COVID-19 on specific populations

Thirteen records explored the differentiated impacts of COVID-19 on specific pop-
ulations. In these cases, the authors emphasized that the conditions of marginalization,
disadvantage, or exclusion experienced by some population groups, particularly racial,
ethnic, and gender minorities, as well as women and immigrants—not necessarily in re-
lation to specific health conditions—made them increasingly vulnerable to the negative
health and social consequences of this pandemic. Intersections between race, gender, and
occupation in the generation of marginalization were highlighted. In most cases, syndemics
theory was used as a framework to explore the multiple levels of impact of COVID-19 in
these populations.

Most of the papers included in this category discussed the role of race and ethnicity
in COVID-19 outcomes. Cokley et al. [52] investigated how perceptions of discrimination
and police brutality influenced COVID-19 experiences for Black Americans in the USA.
Perceptions of police brutality, discrimination, the COVID-19 health threat, COVID-19/race-
related stress, and cultural mistrust were assessed among inhabitants of metropolitan and
rural areas with high concentration of Black/African population (Black, Black American,
African American, African, Afro-Caribbean, and Afro-Latinx). The authors concluded that
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COVID-19 concerns were further exacerbated by police violence and poor mental health,
which could also have resulted in low vaccination uptake in this population. Concurrently,
precarious living conditions experienced by racial and ethnic minorities due to inequities
in income, working conditions, access to health care, and housing were considered to
be leading to negative COVID-19 outcomes [53,54]. Disparities were described for racial
minorities and immigrants employed in crucial sectors such as healthcare [55], hospitality
services [45], and transportation [34]. Black women and birthing people (BWBP) and older
adults experiencing pre-existing precarities and racial inequities were also presented as
populations at risk of severe symptoms and worse COVID-19 outcomes due to their limited
access to health care and interruption of services caused by control measures [44,56]. The
pervasive effect of racism, race-associated social and health inequities, and racial injustice
on health outcomes was extensively described in these publications.

The relationship between occupation, race, gender, and COVID-19 was further ex-
plored by Rogers et al. [57], who used syndemics theory as an interpretative lens to study
the structural disadvantages putting street-based sex workers in New England at higher
risk of COVID-19. Researchers collected data on race, ethnicity, gender, gender identity,
sexual orientation, and housing status, and documented changes in sexual and food con-
sumption behaviors during the pandemic. This study concluded that street-based sex
workers were at higher risk of COVID-19 and its social impacts due to co-occurring risk
factors such as homelessness, food insecurity, mental health problems, substance use disor-
ders, and STIs/HIV. Similarly, Sönmez et al. [58] explained that immigrants represent an
important proportion of the workforce of the hospitality services in the USA, and as such
were severely impacted by mobility restrictions that put them out of their jobs or reduced
their sources of income. The authors argued that immigrant populations linked to these
economic activities experienced syndemic risks derived from socioeconomic inequities and
excess chronic stress.

Finally, gender-differentiated impacts of COVID-19 were studied by Neto et al. [59]
and Duby et al. [60]. The former [59] argued that COVID-19 could have been experienced as
a syndemic by gender and sexual minorities in Brazil due to various forms of vulnerability
they have historically faced, including racial and gender discrimination, low education
levels, precarious working conditions, and reliance on social support systems. The lat-
ter [60] took a similar approach to study the impacts of COVID-19 on adolescents, girls,
and young women (AGYW) in six districts in South Africa. Thus, syndemics theory was
applied to understand how pre-existing situations of poverty, unemployment, food insecu-
rity, and domestic violence in these populations were exacerbated by the pandemic. The
authors claimed that their vulnerability was not only derived from gender or age but also
from ongoing mental health stressors associated with lack of social support and economic
stability; therefore, they proposed to apply an intersectionality lens in combination with
syndemics theory to account for the intersecting identities impacting disease outcomes in
specific populations.

3.3. Which Methodological Approaches Were Used to Describe These Syndemics?

Out of the thirteen original research studies identified in this review, eight collected
primary data [27,40,41,52,57,59–61], four relied exclusively on secondary data [28–30,38],
and one combined secondary and primary data [48]. None of the identified publications
intended to demonstrate the existence of a particular syndemic; instead, they used syndemic
theory as an interpretative lens (an approach, a theory, a concept, or a framework) to
conceptualize and analyse emerging data.

Primary data. Five studies reported on data exclusively collected through surveys
[40,41,52,57,59], one reported on qualitative data [27], and two more conducted online or
telephonic interviews in addition to surveys [60,61]. Participants were drawn from ongoing
cohorts organized to follow up on the health needs of the general population [40,41] or
specific groups, including Black/African adults in the USA [52] and Brazilian LGBT+ [59].
Respondents were also identified through pre-existing networks and social interven-
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tions [57,61]. In all cases, data collection focused on understanding impacts of COVID-19
on specific populations and social groups, as well as their particular needs during the
pandemic. Only one group of authors reported on multiple administrations of the same
survey [40,41]. Quantitative results were analyzed using binary and multivariate logistic
regression models as well as descriptive statistics, while qualitative results relied mainly
on thematic coding.

Secondary data. Four studies worked with secondary data. In all cases, researchers
used publicly available data collected by health institutions to track COVID-19 incidence,
prevalence, and/or mortality rates. Two groups of authors analyzed individual data on
NCD pre-existences and mental health indicators to characterize dynamics at the area
levels. Using data on cases and deaths from COVID-19 published by the Amazonas State
Health Department, Daboin et al. [38] analyzed different municipalities of the Brazilian
Amazon region and explored multifactorial correlations between sex, age, indigenous
ethnicity, and COVID-19 outcomes. These factors were individually studied and then
extrapolated to community (municipality) conditions in relation to poverty, sanitation,
and environmental degradation to conclude that “the impact of COVID-19 in the Amazon
(. . .) may present characteristics of a syndemic due to the interaction of COVID-19 with
pre-existing illnesses, endemic diseases, and social vulnerabilities”. In Hong Kong, Chung
and co-authors explored the distribution of severe COVID-19 cases in urban settings in
relation to their socioeconomic position and pre-existent multimorbidities [28]. Researchers
used the reported address of COVID-19 confirmed cases as published by the Centre for
Health Protection (CHP) of Hong Kong to produce “area-level income-poverty rates as the
proxy measures of their socioeconomic position”.

As mentioned before, social factors were assessed using available census data or
previously developed social vulnerability indexes (SVI) [29,30]. An SVI developed by the
US Centers for Disease Control and Prevention (CDC) to identify counties particularly
vulnerable to environmental disasters in 2018 was used in two publications. In order
to characterize health and social vulnerabilities in Colorado, Lee and Ramírez [30] used
three different indexes: the CDC’s SVI to track specific social determinants (economic
stability, education, community, and social context); the health vulnerability index to track
underlying health conditions such as diabetes, obesity, and mental health at the county
level; and a third index developed during the study to show interactions between these two
domains and COVID-19 burden rates. Islam et al. [29] also used the SVI to determine social
disadvantage at the county level; these data were included in a model of joint distribution
of COVID-19 mortality and five chronic conditions (obesity, diabetes mellitus, chronic
obstructive pulmonary disease, heart disease, and chronic kidney disease) in the most
vulnerable counties. Neto et al. [59] adapted a vulnerability index previously applied to
the LGBT+ population to assess personal and social vulnerability to COVID-19. This index
measured what they defined as three vulnerability dimensions: income (defined as living
with minimum salary or no income before the pandemic); COVID-19 exposure (described
in relation to adherence to preventive measures and contact with people diagnosed with
COVID-19), and health (including indicators such as being a user of the public health
system and being previously diagnosed with an NCD).

Geo-referenced data were also used to explore clustering of COVID-19. In the USA,
Siegal et al. [48] used GIS data (compiled in open mapping and transportation databases)
to measure and compare distance to public facilities before COVID-19 in racially segre-
gated communities. The authors proposed a place-based methodological framework to
generate “contextually-informed, data-driven and cross-sector responses”. Similarly, Lee
and Ramírez [30] used data available at the county level in Colorado to explore associa-
tions between SDOH and COVID-19 incidence. Due to the absence of data on COVID-19
distribution, the authors used a spatial interpolation model (Empirical Bayesian Kriging) to
estimate census tract-level rates of COVID-19. A Hazards of Place Framework was used to
identify clusters or “hotspots of persistent risk” in mountainous and urban areas of central
and southern counties in the state.
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3.4. Conceptualizations of Vulnerability under a Syndemics Perspective

Different definitions of vulnerability around syndemics were identified in the literature
reviewed (Supplementary File S3). Most definitions focused on explaining higher risk of
infection, illness, or death by COVID-19. In this section, we present three aspects of the
vulnerability concept that were particularly salient in the literature about COVID-19 and
syndemics: (a) descriptions of vulnerability as a systemic issue, i.e., implying multiple levels
and types of interactions; (b) the role of COVID-19 control measures in the generation of
new forms of vulnerability; and (c) conceptualizations of COVID-19 as a syndemic in itself.
We conclude this section with a summary of theoretical and programmatic discussions
proposed around issues of vulnerability in different publications.

(a) Vulnerability as a systemic problem

Multiple authors advocated for the use of the syndemics perspective as an application
of systems’ thinking when researching vulnerabilities associated with COVID-19. These sys-
temic views were interpreted as wider definitions of health [33] in which disease occurrence
cannot be dissociated from the specific context in which it emerges [31]. The syndemics
framework was used to describe a relationship in which COVID-19 ‘increased’, ‘visualized’,
‘hindered’, ‘deepened’, ‘exacerbated’, ‘reinforced’, or ‘perpetuated’ pre-existing conditions
of social disadvantage, or ‘generated’ emerging vulnerabilities around the public health
measures implemented to control the pandemic. While most articles described bidirec-
tional (mutually reinforcing) relationships between biomedical and social factors leading to
syndemic outcomes or occurring in syndemic contexts, two groups of authors engaged in
discussions about the causal link between syndemic interactions and COVID-19 outcomes.
Daboin et al. [38] referred to a “syndemic context” (described as the product of interactions
between pre-existing diseases and social vulnerability) creating difficulties in diagnosing
and treating COVID-19 in the Brazilian Amazon, and suggested a direct causal link between
this context and high COVID-19 incidence and mortality in the region. Similarly, Mezzina
et al. [43] discussed the multifactorial complex nature of causality in health and proposed
a descriptive model in which different domains (social determinants, social vulnerability,
and social inequalities, among others) act as a “web of determinants” with “non-linear and
complex effects” over COVID-19 outcomes.

Individual vulnerability was described in relation to pre-existing health and social
conditions enhancing COVID-19 susceptibility. It was often mentioned that these individual
vulnerabilities intersect and reinforce each other [40,60,62]. As an example, the vulnerability
of girls and women was described as a result of intersecting identities that interact with their
socioeconomic status (e.g., living in poverty [44]), living circumstances (in humanitarian
settings [42]), income-generation activities (e.g., sex workers [57]), and health-related
issues (e.g., HIV-related stigma, birthing conditions [44], mental stressors [60]) to create
differentiated layers of risk in this population. While, biologically speaking, COVID-19 did
not seem to particularly affect women, records included in this review described “gendered
modes of transmission” derived from limited access to health care and social services,
the militarization of movement, extended impacts of gender-based violence, and drastic
reductions in economic resources.

Subsequently, social vulnerability was characterized as “political decisions and cul-
tural barriers” [59] affecting the course of the pandemic. In this case, the focus of the
analysis was not on the individual but on context-specific social circumstances impacting
exposure to infections and the development of negative outcomes. Some authors described,
for example, how the vulnerability of immigrants, refugees, racial/ethnic minorities, and
indigenous communities stemmed from a lack of access to quality healthcare systems. This
absence not only predisposed them to particularly negative disease outcomes but also
subjected them to substandard services during the pandemic [38,50,55,63]. Thinking of
health systems beyond the criteria of clinical cost-efficiency to enable special protection to
particularly at-risk populations was recommended as a way to break discriminatory and
marginalizing healthcare practices [53,55,56].
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The living conditions under which marginalized populations concentrate were also ex-
plored in relation to socio-environmental vulnerability [28,29,33,34]. Government-controlled
confined spaces such as prisons and detention centers [45,51] were considered particularly
conducive to increased SARS-CoV-2 transmission and worsened health outcomes, while
humanitarian settings [42,62] were described as contexts where poverty, conflict, displace-
ment, and lack of infrastructure coincided with and co-produced particularly devastating
impacts of COVID-19.

At a higher level, structural vulnerability was treated as the “locus of danger, damage,
and suffering” [63] experienced by population groups according to their position within
specific structures of power. This position was deemed critically relevant to understanding
the impacts of COVID-19. Power structures conferring and sustaining privilege during
the pandemic based on race [48,52], age [56], socioeconomic position [39], productive
sector [36,45,62], and health conditions [40,41,51,63] were extensively described. The struc-
tural role of racism, as a socio-political force underlying the conditions of marginalization
experienced by racial and ethnic minorities, was mentioned in all publications dealing with
this topic [45,55]. In addition, several authors described the important influence of political
tensions around pandemic management in countries such as the USA, Mexico, Brazil,
India, and Pakistan on negative COVID-19 outcomes and the accentuation of pre-existing
structural vulnerabilities [32,38,44,51,55,63,64].

COVID-19 was also analyzed as a global problem that, much like food insecurity,
natural and technological disasters, climate change, and population mobility, provided
evidence of emerging vulnerabilities. Although these risks were described as latent in the
general population, they have also introduced particular forms of vulnerability in groups
that have not been traditionally considered at risk. This included people suffering the
consequences of the growing incidence of NCDs in high income countries [32,65], those
whose income level relies on large-scale food chains [35], and migrants for whom legal
irregularity and uncertainties about the future are conducive to increased precariousness
in several areas of life, including health care and social support systems [47,51,58].

(b) Emerging vulnerabilities: COVID-19 control measures

The generalized implementation of interventions to control COVID-19 transmission,
particularly social (physical) distancing, lockdowns, and mobility restrictions, was de-
scribed as a COVID-19-specific form of vulnerability [3,5,21,34,40,41,44,49,50]. Among
its negative outcomes, researchers mentioned (i) increased poverty and unemployment;
(ii) interruption of food supply chains, particularly those involving animal-based prod-
ucts [31,33]; (iii) severe impacts on the population’s mental health [40,41]; (iv) increased
adoption of unhealthy lifestyles and substance abuse [33,46]; and (v) alterations in the
seasonal patterns of respiratory infections [31].

Both stay-home orders and the highly controlled movement of the population were
connected to increasing gender-based and other forms of violence [45,52]. Gender-based
violence (GBV) was a distinct phenomenon associated with previous outbreaks of infectious
diseases such as Zika and Ebola in humanitarian settings [42,62]. It was presented as a
pre-existing epidemic that often goes under the radar and worsened with the interruption
of attention services due to control measures. Transferring lessons learned from previous
epidemics and designing policy responses to tackle the syndemic relationships between
infectious diseases and GBV was recommended.

These specific forms of damage derived from government and health systems’ re-
sponses to the emergency were considered a form of programmatic vulnerability [59].
Importantly, authors who engaged in discussions on this topic mentioned the importance
of using a syndemic approach to identify populations and regions that should be prioritized
in the response to pandemic threats [29,31,37,40,45,51,56,60,62,63].

(c) “COVID-19 as a syndemic” or “the syndemic nature of the pandemic”

An important feature of the scientific literature produced around the pandemic was
the rapid spread of the expression “the COVID-19 syndemic”. In our review, five opinion
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pieces and four reviews (22.5%) adopted this term [32,33,35,37,43,49,53,64,66]. Different
from previous uses of the term to describe relationships between specific biomedical and
social factors, in this case, the syndemic concept was used to emphasize (a) the large
scale and diversity of COVID-19 impacts on vulnerable or marginalized populations;
(b) the diverse nature of factors and interactions involved in its occurrence; and (c) the
idea that the pandemic was simultaneously cause and consequence of pre-existing vul-
nerabilities [31–33,35,43,44,50,66]. This framing resembles the use of the expression “the
syndemic nature of the pandemic”, through which authors emphasized how multiple and
extensive interactions between pre-existing social and biomedical conditions resulted in
the emergence of COVID-19 [28,31,63,64]. Singer and Rylko-Bauer further explained the
use of this expression by describing how COVID-19 made clear the biosocial nature of
health by bringing attention to three aspects previously enounced in syndemics theory:
(a) interactions between diseases and health conditions that increase overall burden at
multiple scales; (b) interspecies interactions; and (c) interactions with social dynamics
underlying the clustering of diseases and risks [63].

Concurrently, the COVID-19 pandemic seemed to provide fertile ground to further
apply syndemics-related terminology. For example, the term ‘syndemics framework’ was
often employed to explain theoretical, methodological, and analytical decisions supporting
the definition of specific interactions. ‘Syndemic contexts’ were mentioned to describe the
resulting composition of social and geographic circumstances in which health conditions
overlap [38,59,64]. Some authors described the ‘syndemic effects’ [31,41,52,61] or the
‘syndemic outcomes’ of COVID-19 [37,50]. Finally, the term ‘syndemic vulnerability’ was
referred to describe the multiple levels and nature of impacts of the pandemic on vulnerable
populations [41,47,51].

(d) Theoretical, methodological, and policy recommendations on syndemics and vulnerability

In terms of theory, four reviews focused specifically on the implications of using
syndemics theory in combination with other theoretical frameworks. Singer and Rylko-
Bauer [63] used the theoretical lens of syndemics and structural violence to analyze how
different socio-environmental configurations engendered different syndemic interactions
during the pandemic, exposed the global rise of NCDs and their potential interactions
with infectious diseases, and shed light over profound problems in global health systems.
According to the authors, while syndemics emphasize the synergistic interactions between
biomedical conditions and socio-environmental factors, the concept of structural violence
adds a focus on the effects of the ‘structures of inequality’ that sustain poverty and multi-
dimensional discrimination. In their words, “‘structural violence’ drives syndemics”. These
authors proposed that by using these two theoretical frameworks together, both originated
in the critical anthropology field, practitioners can bring discipline-specific knowledge to
inform contextualized public health responses to this global crisis.

Conceptual arguments around the idea of ‘context’ in syndemics research were ex-
plored by Pirrone et al. [65]. This group of authors conducted a literature review and expert
interviews to explore how context has been defined and studied in syndemics research.
Focused on syndemics involving NCD and mental health, they concluded that most stud-
ies centered on factors that affected populations at micro levels. They argued that, as a
consequence, research tends to overlook structural factors shaping said contexts and, in
turn, limit the potential contributions of syndemics to COVID-19 management. Since this
trend is closely influenced by the methodological designs previously used in the study
of syndemics, this review recommended developing longitudinal and population-level
analyses that incorporate multiple disciplinary views to study the impacts of context in
COVID-19 outcomes. Expanding syndemics-informed research with multi-level and trans-
disciplinary research designs allowing integration of different datasets was recommended
by multiple authors in this review [34,44,48].

Concurrently, Fronteira et al. [31] described COVID-19 as “One Health issue of syn-
demic nature”. These authors referred to the important impacts of COVID-19 control
measures on food systems, particularly in areas in which animals play a central role as
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food sources, income, transportation, fuel, and clothing, among others. Under this ratio-
nale, researchers advocated for “syndemic policies” to tackle interconnections between
humans, animals, social, and abiotic environments engaged in COVID-19 transmission,
which implies (i) learning from documented experiences; (ii) using theoretical frameworks
that properly approach the multi-level, interacting, and dynamic nature of the pandemic;
and (iii) identifying community responses to COVID-19.

Transfer of knowledge and integration with previous experiences of infectious dis-
eases management was another way of bringing the syndemics angle into programmatic
actions. Garcia [50] advocated for using syndemics theory in association with the SDOH
framework as an opportunity to generate collaborations between social workers and the
public health sector in the development of “biological-social interventions” for vulnera-
ble populations. Additional policy recommendations identified in this review included
integrating the management of COVID-19 and other respiratory diseases in migrant popula-
tions [46]; informing policies for improving working conditions and workplace regulations
considering diseases with syndemic potential [57]; designing pandemic management and
preparedness strategies with a focus on vulnerable and at-risk populations [41,53,63]; and
formulating public health actions that are grounded in mental health promotion under an
equity-oriented lens [58].

4. Discussion

Under the syndemics perspective, vulnerability during the COVID-19 pandemic was
extensively described in relation to (a) the risk of being infected, developing illness, or
dying from COVID-19, and (b) experiencing negative health, economic, or social outcomes
as a result of COVID-19 control measures. Exploring heterogeneous health outcomes,
particularly clustering of cases or deaths in specific populations or geographical areas,
emerged as the most often claimed argument to apply a syndemics framework during the
COVID-19 pandemic.

From these results, two important contributions of syndemic thinking on vulnerability
that emerged during the COVID-19 pandemic can be highlighted:

(a) Advances on a biosocial conception of health: All the publications included in this review
elaborated on intersections between biomedical and social factors that occurred around
COVID-19. A typical application of the syndemics framework during the COVID-19 pan-
demic would include biomedical factors considered to increase susceptibility to COVID-19,
and contextualize, locate, or explain them in the light of socio-environmental factors or dy-
namics enhancing their negative outcomes. Another common application would describe
syndemic interactions or syndemic effects of the pandemic in population groups histori-
cally exposed to marginalization based on race, ethnicity, gender, and/or migratory status.
The fact that syndemics research has contributed to the definition and understanding of a
biosocial conceptualization of health is an important contribution. For too long the public
health community has been focusing on downstream “risk factors” and many opportunities
for sustainable disease control have been missed. In this review, the syndemics framework
helped to illustrate how vulnerabilities to COVID-19 overlapped with vulnerabilities to
standardized COVID-19 control measures across contexts, which could provide important
arguments to reflect on the profound implications of thinking of these measures simply
as ‘non-pharmaceutical’ interventions. COVID-19 control measures reinforced and engen-
dered new vulnerabilities and provided a clear example of the social ramifications of these
measures beyond health-specific spheres.

(b) Syndemics as a language of complexity: The fact that none of the original research
studies included in this review focused on demonstrating the existence of a particular
syndemic, but rather on applying this concept as a theoretical framework to analyze
different datasets, might be an indication of a new phase in syndemics research. Instead
of looking into the empirical validity of syndemics’s theoretical claims, researchers have
appropriated its language to describe complex, i.e., multifactorial, multiscale, intricate,
and multidirectional pathways involved in the generation of health and disease, and very
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particularly, vulnerability to disease. This coincides with the framing of COVID-19 as
a syndemic. Although it has already been argued that extending the use of the term
‘syndemic’ to all the effects of the pandemic can actually limit the extent to which this
perspective can identify interactions that matter amidst a global emergency [21,67], the
popularity of Horton’s piece [5] (cited over 700 times since its publication) is noteworthy.
Uses of this expression in this review referred to COVID-19 as cause and consequence
of profound interconnections between different levels of vulnerability and, as a result,
facilitated engagement with systemic views in which individual vulnerability was always
embedded in larger social, environmental, and political contexts. These discussions linked
COVID-19 with new forms of vulnerability at a planetary scale, in which interactions with
environmental conditions, non-human species, and economic systems play a fundamental
role. Some of the theoretical and policy recommendations already point to the need for
interdisciplinary and multisectoral action to tackle the most pressing challenges ahead of
us. Syndemics research can definitely contribute to such explorations.

However, we acknowledge that some of the criticism expressed around syndemics
remained true for the publications included in this review. We want to focus here on two
concrete limitations identified in this study:

(a) Limited exploration of interactions between biomedical and social spheres: Records fre-
quently mentioned that COVID-19 generated multiple forms of interactions with pre-
existing medical or social conditions; nevertheless, the most frequently described form
of interaction was one in which COVID-19 created additional burdens in patients with
comorbidities and populations experiencing different forms of social disadvantage. Al-
though important, it could be argued that this was a somehow expected outcome of the
pandemic and that other forms of interactions remained largely unexplored. For example,
which interactions moderated the variability of outcomes within these already ‘vulnerable’
populations? How to account for context-specific circumstances and social responses in
populations historically subjected to marginalization or discrimination? In which ways
was COVID-19 different from other forms of risk experienced by these populations? Con-
currently, social vulnerability or social disadvantages were often described as the main
characteristics of syndemic contexts. However, is being part of the context sufficient to
establish mutually reinforcing relationships between these forms of marginalization and
COVID-19 outcomes? More importantly, what are the implications of considering these
distinct phenomena (social vulnerability or social disadvantage) as ‘context’?

Limited research on the types of syndemic interactions can be a result of the difficulties
in conducting scientific research during the pandemic. However, it could also be argued
that there are conceptual limitations in the analytical methods of mainstream epidemiology
that limit the possibility of integrating non-epidemiological thinking to explain complex
phenomena. As an example, multiple publications emphasized the role of place in the gen-
eration of vulnerability. In these cases, most studies focused on understanding COVID-19
clustering around pre-established administrative units (counties, zip code areas, etc.). Us-
ing geo-located data, accessed through publicly available datasets, syndemic interactions
were often described in relation to the co-existence of specific comorbidities and social
conditions within the same geographical space. However, is this co-existence enough
to explain the role of ‘place’ in syndemic interactions? Although somehow mentioned,
complex interactions between natural, built, and social environments across geographical
scales remained largely unexplored according to this review.

(b) Limited theoretical and methodological developments from the social sciences and other
disciplinary fields: In general, socio-environmental factors were treated as ‘social’ risk fac-
tors [1,68], i.e., explored to the extent to which they increased the burden of infection and
disease. Issues such as social vulnerability and disadvantage were measured through so-
cioeconomic indicators, inherently limited to portray the material, political, and emotional
impacts of complex social phenomena. This was particularly true for studies using the
framing of the SDOH. When the SDOH, as a group, were included in syndemic interactions,
they acted as a generic framework to account for issues of a very diverse nature, from
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precarity in housing to lack of political representation. They were approached by means of
indicators from which we can advance, and perhaps confirm, associations between social
factors and COVID-19 outcomes; however, they cannot explain the processes of social
determination of health that led them to be relevant in specific contexts [69]. Consequently,
and contrary to what could be expected, using the SDOH framework, as well as terms
such as racism, gender-based violence, and stigmatization, without acknowledging their
theoretical foundations, can obscure rather than disentangle the specific mechanisms under
which they influence health and disease. While bringing the syndemics perspective is an
important step towards more holistic approaches to health, it is not enough to explain the
theoretical dimensions of phenomena that are social in essence and for which validated
theories, methods, and knowledge exist.

A recent scoping review by Bulled and Singer also focused on applications of syn-
demics thinking during the COVID-19 pandemic [70], concurring on the conceptual and
methodological limitations of current syndemics research. Importantly, the authors made
a strong claim to reconsider formulations that conceptualize syndemic interactions as
“universal”, as the syndemics perspective was conceived precisely to explain the opposite:
that health vulnerabilities are highly contextual [67]. Bulled and Singer also identified
what they referred to as “misuses” of the term syndemics, when it is applied to research
that characterizes independent risk factors without addressing specific interactions. Our
review makes an important contribution in this regard: when researchers use the syn-
demics perspective to explain vulnerability, a more nuanced picture emerges. Although
mostly anchored in mainstream statistical methods, all the publications included in our
review build on a biosocial conception of health, which could indicate that syndemics is,
indeed, a suitable theoretical device to study complex interactions. Although both reviews
draw on largely different sets of records (only 14 out of 40 records included here were also
included in the review by Bulled and Singer), they arrive at relatively similar conclusions.
Nevertheless, we want to highlight two important differences in our findings. First, the
fact that spatial analyses were more frequently used in syndemics research during the
COVID-19 pandemic is not necessarily an indication of a more rigorous application of
the concept. We have already pointed out the lack of engagement with spatial realities
identified, which can lead to establishing associations that disregard internal social and
geographical heterogeneity in large spatial units of analysis. Second, we agree with the
idea that there is a conceptual movement in syndemics research, but for us, this concep-
tual movement builds on syndemics as a language of complexity. Our review provides
a snapshot of how researchers have appropriated the term syndemics—with no evalua-
tive interests involved. The epistemological implications of this movement constitute an
interesting area for future research.

5. Conclusions

The syndemic perspective made multiple contributions to understanding vulnera-
bility during the COVID-19 pandemic; nevertheless, current applications of the theory
may threaten its empirical foundations and hinder the effective use of this concept in
public health policies and practices. During the most recent pandemic, syndemics research
advanced a biosocial conception of health that emphasized the role of socio-environmental
factors in disease clustering and interaction. Syndemics served as a language of com-
plexity, enabling researchers to describe the multifactorial and multidirectional pathways
involved in vulnerability to disease. Despite these contributions, this review identified
limitations in its current application. Specifically, there has been limited exploration of
the interactions between the biomedical and social spheres. Furthermore, there has been
a lack of theoretical and methodological contributions from the social sciences, as we
observe socio-environmental phenomena primarily being treated as ‘social’ risk factors and
approached through limited quantitative indicators. Potential ways of overcoming these
limitations include enhancing interdisciplinary collaborations to address the complex and
multifaceted nature of vulnerability during crises of global scale such as COVID-19; enrich-
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ing syndemics research with theoretical and methodological developments from the social
sciences to deepen the understanding of the social mechanisms through which they shape
vulnerability; investigating complex associations between biomedical and social realities;
and exploring methodological approaches that facilitate investigation of the intersections
between natural, built, and social environments in the generation of disease.

6. Limitations and Strengths of the Review

An important limitation of this study is that we focused our search on publications
registered in PubMed. We are aware that other databases—more specialized in multi-
disciplinary research, for example—could have yielded different results. However, we
were interested in understanding the potential contributions of these concepts to the man-
agement of the pandemic in the medical field, and for that reason, we considered that
PubMed was the best source. As previously mentioned, another review with a similar
focus consulted a larger set of sources; our findings provide a focalized analysis zooming
into discussions on vulnerability in syndemics research [70]. We also acknowledge that
important conceptual discussions around the term ‘vulnerability’ have occurred in differ-
ent fields, which, in some cases, have led to a reduced or limited use of the term. That is
the case for HIV control and prevention, for example. This conceptual discussion could
explain the limited number of HIV-related records identified in this review, despite the
extended use of the syndemics perspective in this field. This could also have been the case
for other expressions associated with the term vulnerability that could have escaped our
search strategy. Another limitation of this study is that it included many opinion pieces,
which limits our claims about the theoretical and methodological limitations of syndemics
thinking in the pandemic context.
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Abstract: Marginalized groups in Manitoba, Canada, especially females and people who inject drugs,
are overrepresented in new HIV diagnoses and disproportionately affected by HIV and structural
disadvantages. Informed by syndemic theory, our aim was to understand people living with HIV’s
(PLHIV) gendered and intersecting barriers and facilitators across the cascade of HIV care before
and during the COVID-19 pandemic. This study was co-designed and co-led alongside people
with lived experience and a research advisory committee. We employed semi-structured interviews
with thirty-two participants and three questionnaires. Interviews were audio-recorded, transcribed,
and coded, and descriptive statistics were performed on the first two questionnaires. Qualitative
data analysis used thematic analysis and focused on identifying categories (individual, healthcare,
and social/structural) related to the barriers and facilitators to HIV care. A total of 32 PLHIV
completed this study and over 70% of females and 50% of males reported severe and moderate
sexual abuse among other traumatic childhood experiences. Barriers to accessing or continuing
in the cascade of HIV care included navigating the initial shock of receiving an HIV diagnosis,
mental health challenges and inaccessible supports, substance use, violence (including intimate
partner), internalized and enacted compounded stigma related to houselessness and substance use,
discrimination by primary care service providers and social networks, lack of preventative and
social supports, lack of accessible housing, and programmatic issues. COVID-19 increased mental
health problems and disrupted relationships with HIV service providers and peers living with HIV.
Facilitators to HIV care included stopping substance use, caring service providers particularly during
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HIV diagnosis, welcoming healthcare environments, social opportunities and integrated supports,
and supportive social networks. Women, men, and non-binary PLHIV experience interconnected
factors complicating their experiences with HIV care. Interventions should consider holistic, person-
centered, and trauma-informed care options to address the barriers found in this research and
appropriately serve PLHIV.

Keywords: HIV; syndemic; barriers to HIV care; person-centered care; qualitative research;
community-based research

1. Background

The Joint United Nations Programme on HIV/AIDS estimated that approximately
39 million people worldwide were living with HIV in 2022 [1]. In 2022, the Government of
Canada reported a decrease in HIV diagnoses and achievement of the first and third objec-
tives of the 90-90-90 goals [2]. However, the landscape of HIV in Canada is heterogeneous.

The Canadian province of Manitoba reported a 52% increase in new HIV diagnoses
between 2018 and 2021, with increased diagnoses among females, those who self-identify
as Indigenous, people who engage in heterosexual sex, and those who inject metham-
phetamines, and an increase in people not returning to HIV care [3–5]. Epidemiological
data from new HIV diagnoses reported a disease cluster of increased concurrent sexually
transmitted and blood-borne infections (STBBIs) and mental health conditions combined
with houselessness (Supplementary File S1) [4,5]. In addition, the COVID-19 pandemic
exacerbated health disparities among people living with HIV (PLHIV) [6]. Indigenous
people account for 18% of the population of Manitoba [7], yet they are overrepresented
in new HIV diagnoses (76% from 2018 to 2021) [4,5], houselessness counts [8], and other
health conditions which stem from the past and current harms of colonization and violent
structural policies [9].

The biological interactions of the HIV and STBBI disease cluster may lead to worse
health outcomes by increasing the transmission of each or exacerbating disease progression.
For example, inflammatory immune cell responses induced by STBBIs can increase the risk
of HIV transmission [10]. The mutually reinforcing biological implications of HIV and sub-
stance use have also been well documented [11–13] and, in particular, methamphetamine
use has been associated with a higher rate of HIV viral replication [14]. Preclinical data
demonstrate that the use of injection drugs and the presence of STBBIs are powerful inde-
pendent cofactors that disrupt tissues, favor inflammation, and promote HIV acquisition
and poor health outcomes. Specifically, methamphetamine use is associated with changes
to mucosal tissues, which are linked to inflammation and immune activation [15–17]. Geni-
tal inflammation significantly increases the risk of HIV acquisition due to the recruitment of
HIV target cells (activated T cells) to the genital tract. Activated CD4+ T cells are more sus-
ceptible to HIV infection than quiescent cells and once infected, produce up to 1000 times
more virus [18]. In addition, the recent use of methamphetamine among PLHIV affected T
cell function [19,20] and was associated with inflammation and vascular injury [21].

In addition, psychosocial factors such as mental health disorders and trauma, house-
lessness, marginalization, and stigma and discrimination can negatively impact health
outcomes of PLHIV. People experiencing mental health disorders have been overrepre-
sented in HIV diagnoses [22]. The social and structural factors associated with homelessness
have been shown to result in altered immune function and high levels of oxidative stress
along with impaired NK and interleukin responses [23]. It is plausible that the social,
substance use-related, and STBBI-induced immune dysregulation act in concert to increase
the risk of HIV acquisition. In addition, researchers have found that people experiencing
more severe mental health disorders, homelessness, and blood-borne infections tend to
utilize primary and specialized health services at lower rates compared to those with less
severe mental health disorders and comorbidities [24]. Qualitative studies have highlighted
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that substance use and active mental health disorders may increase the risk of apathy about
care for PLHIV, resulting in missed appointments and reduced medication adherence [25].
Similarly, stigma and discrimination towards PLHIV are linked to lower retention in HIV
care and lower overall healthcare utilization regardless of gender [26,27].

There are numerous facilitators and barriers across the continuum of HIV care. While
some affect all sub-groups of PLHIV in Canada [28], others are more specific to contexts
and populations. For instance, Gahagan and colleagues documented gender-based testing
barriers related to gendered expectations and roles among heterosexual men in Nova
Scotia [29]. Barriers for street-involved youth in Canada included intersectional stigma,
discrimination, and lack of support for basic needs [30], while affordable and wrap-around
services worked as facilitators. In an Ontario-based study, barriers for racial and ethnic
minority middle-aged and older men who have sex with men included language, racism,
cultural norms, and stigma, while wrap-around community-based services promoting HIV
resilience and care engagement enabled their HIV care [31].

Understanding that co-occurring epidemics interact with each other and are shaped
by context-specific social factors, our study is informed by syndemic theory originally
proposed by Singer [11,32]. The syndemic framework proposes the existence of a clus-
ter of distinct yet interconnected diseases which influence each other at different levels
(e.g., biologically, socially, and/or psychologically) within specific social forces that rein-
force and maintain these clusters [11,33,34]. Syndemic theory goes further than simply
documenting the existence of comorbid diseases as it recognizes that social realities mold
the presence of and interactions between diseases which can posit adverse interactions
among underserved populations [35]. The present article acknowledges the current cluster
of diseases and psychosocial conditions experienced by PLHIV in Manitoba [4,5] and aims
to disentangle the gendered and intersecting barriers and facilitators to accessing and
remaining in the HIV cascade of care. Our major emphasis is on describing the biological
and social interactions that are shaping PLHIV’s HIV care utilization to inform public
health and clinical interventions across the province.

2. Materials and Methods

2.1. Ethics

The protocol for this research has been published elsewhere [32]. This study was ap-
proved by the University of Manitoba Health Ethics Research Board (HS25572; H2022:218),
the First Nations Health and Social Secretariat of Manitoba, Nine Circles Community Health
Centre, Shared Health Manitoba (SH2022:194), and the 7th Street Health Access Centre.

2.2. Study Setting

This study took place in the province of Manitoba, located in central Canada, which
has a population of approximately 1.4 million; the majority of people live in Winnipeg
(~900,000) and Brandon (~55,000) [36]. The rest of the population is spread across many
smaller towns and communities. Anyone diagnosed with HIV in Manitoba is referred to
the centralized Manitoba HIV program. Specialized HIV care is given at three clinics across
the province, two located in Winnipeg and one in Brandon. Data were collected at the three
Manitoba HIV program sites. At the time of data collection, people with a provincial health
card received their specialized HIV care as part of the province’s insured services. However,
the costs of medications depended on individual situations. For example, people employed
with benefits may have had their prescriptions paid for by their employers’ health plans.
Other employed people may have had their medication costs covered through a provincial
insurance plan which requires a deductible each year, depending on annual income.

2.3. Researchers Reflexivity

This study is situated within a larger collaborative multidisciplinary project bring-
ing together academic researchers, people with lived experiences, community-based re-
searchers, and medical and social service providers across Canada. The Alltogether4IDEAS
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research team came together after initial meetings between the three principal investigators
and knowledge users (e.g., HIV physicians and health care personnel, and people living
with HIV).

Guidance from the project’s research advisory committee, peer research team, cultural
advisor, and community members resulted in a recruitment strategy grounded in trauma-
informed principles, harm reduction, and cultural safety [32]. Participant engagement
reflected a non-judgmental and non-stigmatizing approach, and we offered culturally ap-
propriate supports for Indigenous participants [32] (Figure 1). People with lived experience
co-designed and co-authored this research, provided extensive reviews and edits on data
collection tools and procedures, participated in the analysis and interpretation of results,
and reviewed, edited, and approved this article [32].

Figure 1. Data collection process. Our approach to inviting people living with HIV to participate in
the research project is grounded in cultural safety, trauma-informed care, and harm reduction.

2.4. Participants

The inclusion criteria were PLHIV of 18+ who resided in Manitoba. We used purposive
sampling to yield a diverse sample of men, women, and non-binary persons, as well as
people from various race/ethnicity backgrounds. Our sampling strategy was carefully
designed to hear stories from people diagnosed with HIV. We emphasized including people
who have had smooth journeys in connecting and maintaining HIV care, and others who
faced more barriers across their HIV care. We wanted to hear stories from people who
are representative of the disease clusters recently reported among those with new HIV
diagnoses in Manitoba, including experiences of houselessness and substance use [4,5].
The recruitment process included referrals from HIV service providers, posters and flyers
in HIV and community organizations, social media, and in-person outreach at Manitoba
HIV program sites. We stopped sampling once thematic saturation was reached.

2.5. Data Collection

Data were collected by the research associate (RA), peer co-researchers, and the Indige-
nous cultural advisor between October 2022, and May 2023. All data collection took place
in a private room within at HIV clinics. Participants gave written or verbal informed con-
sent at the start of a session, and then answered questions in an in-depth semi-structured
interview inquiring about journey of HIV care, recommendations to HIV care, COVID-19,
substance use, harm reduction services, and experiences of trauma. The interview guide
was co-developed with people with lived experiences and was published in this study’s
protocol [32]. After a break, participants responded to the following three survey instru-
ments: a Sociodemographic and Life Circumstances Questionnaire (Supplementary File S2),
a Childhood Trauma Questionnaire [37], and an Empower-Making Decisions Survey [38].
The Sociodemographic and Life Circumstances Questionnaire was co-developed through
in-depth consultations with people with lived experiences, academic researchers, and HIV
knowledge users. Specific questions and goals for understanding key factors related to
participants’ health and social positions can be found in this study’s protocol [32]. All par-
ticipants had the chance of completing the questionnaires themselves or have the research
associate assist with completion orally. All questionnaires were paper-based, and the data
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were entered in a password-protected database. Data collection sessions took between
one and two and a half hours. Interviews were audio recorded, and then transcribed
using Otter.ai and reviewed for accuracy by the RA. This qualitative research was part of a
broader mixed-methods study; therefore, participant sociodemographic information and
responses from the Childhood Trauma Questionnaire are presented below to complement
our qualitative findings. The results from the Empower-Making Decisions Survey will be
presented in a future paper.

2.6. Data Analysis

Descriptive statistics were calculated for participant demographics. The scoring key
for the Childhood Trauma Questionnaire was used to illustrate percentages of severity
(e.g., none, low, moderate, severe) across five types of childhood trauma (i.e., emotional
abuse, physical abuse, sexual abuse, emotional neglect, physical neglect). Childhood
trauma was depicted by sex and gender, and Figure 2 was created using Jamovi® soft-
ware version 2.5. Along with the syndemic theory described above, we used the World
Health Organization’s Conceptual Framework for Action on the Social Determinants of
Health [32,39] as a theoretical approach to differentiate between the barriers and facilitators
at three levels of individual, healthcare, and social and structural. This framework enables
researchers to discern the social, economic, and policies that contextualize socioeconomic
positions influencing people’s opportunities in society [39].

We used NVivo® 12 Pro to thematically analyze the qualitative data. We employed
thematic analysis, an approach to analyzing qualitative data originally developed by Braun
and Clarke [40]. Since its inception, the methodology has gone through several revisions
by its authors, yet this method enables researchers to recognize their own positionality
and subjectivity to identify patterns and themes in the qualitative data [41]. The data
analysis was led with the open coding of five transcripts by EVA who collected the data
and spent extended periods of time in HIV clinics and field sites. CS, ZR, KM, and YK, who
are trained researchers with experience in HIV research, reviewed the open coding and
collaboratively discussed and compared codes to agree on a framework that would capture
barriers and facilitators affecting PLHIV’s engagement with HIV care. A framework was
developed to code barriers and facilitators at the three levels of individual, healthcare, and
social and structural levels. Next, EVA continued coding the remaining transcripts while
discussing changes and contradictions between the codes. Once all codes were developed
at their responding levels, we created categories and a thematic framework to explain
the patterns found. The larger research team, including people with lived experiences in
HIV, substance use, houselessness, and violence, reviewed the final themes for consistency
and accuracy.

3. Results

3.1. Participant Characteristics

Fifty-four people were screened for participation in this study; 20 did not meet the
inclusion criteria at the study start, another 2 were excluded later due to not having an HIV
diagnosis, and 1 for feeling too ill to continue data collection. The final sample was 32 par-
ticipants; 18 participants self-identified as men, 10 as women, 2 participants identified as
Two-spirit, and 2 as non-binary or other. Sex at birth was similarly distributed among par-
ticipants, 46.9% of the group were heterosexual, with 25% saying their orientation was gay,
and another 25.1% responding as bi-sexual or other. Table 1 reports the sociodemographic
characteristics of the 32 participants.
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Table 1. Sociodemographic characteristics of participants in the qualitative interviews.

Variable (N: Participants Who Answered)
Frequency

n (%)

Age in years (N = 32) 44.03 years (24–63)
Mean (Range)

Gender Identity (N = 32)
Woman 10 (31.3)
Man 18 (56.3)
Trans Woman 0
Trans Man 0
Non-Binary 1 (3.1)
Two-Spirit 2 (6.3)
Other 1 (3.1)
Prefer not to say 0

Sex (N = 32)
Male 21 (65.6)
Female 10 (31.3)
Intersex 0
Prefer not to say 1 (3.1)

Sexual Orientation (N = 32)
Lesbian 0
Gay 8 (25)
Bisexual 6 (18.8)
Asexual 0
Heterosexual 15 (46.9)
Pansexual 0
Other 2 (6.3)
Prefer not to say 1 (3.1)

Cultural Background (N = 32)
Indigenous–First Nations 15 (46.9)
Indigenous–Métis 4 (12.5)
White/European 4 (12.5)
Southeast Asian 4 (12.5)
Other 5 (15.6)

Marital Status (N = 27)
Single 18 (56.3)
Married 0
Divorced 2 (6.3)
Common Law 7 (21.9)
Widowed 0
Other 0

Highest Level of Education (N = 30)
K-12 21 (65.6)
Certificate, Diploma, vocational course from an 6 (18.8)
educational institution
Bachelor’s Degree 3 (9.4)
Master’s Degree 0
Doctorate 0
Other 0

Income (N = 31)
<10,000 CAD/Year 12 (37.5)
10,000–19,999 CAD/Year 8 (25)
20,000–29,999 CAD/Year 2 (6.3)
30,000–39,999 CAD/Year 3 (9.4)
40,000–49,999 CAD/Year 3 (9.4)
>50,000 CAD/Year 1 (3.1)
Prefer not to say 2 (6.3)
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Table 1. Cont.

Variable (N: Participants Who Answered)
Frequency

n (%)

Housing Situation *
Living Alone (N = 32) 10 (31.25)
Living with Partner (N = 32) 6 (18.75)
Living with Children (N = 32) 3 (9.38)
Living with Roommates (N = 32) 5 (15.63)
Living with Extended Family (N = 31) 8 (25)
Experiencing Housing Instability (insecure housing,

shelter, transitional housing, houseless) (N = 32) 14 (43.75)

* Non-mutually exclusive categories.

3.2. Childhood Trauma Questionnaire

Figure 2 presents the results from the Childhood Trauma Questionnaire by sex
(Figure 2A) and by gender (Figure 2B). Only five persons did not experience any type
of abuse. People experienced multiple types of abuse, and 70% of females and 50% of
males reported severe and moderate sexual abuse. Females also experienced significant
emotional abuse (60%) compared to males (38.5%).

 
Figure 2. Cont.
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Figure 2. Severity of trauma for each of type of childhood trauma experienced by people living with
HIV in Manitoba by sex (A) and gender (B). Severity score of trauma: none, low, moderate, and severe.
Type of childhood trauma: emotional, physical and sexual abuse, and emotional and physical neglect.

3.3. Barriers

Participants reported numerous barriers to HIV care at the individual, healthcare, and
social and structural levels, as seen in the statements shown in Table 2.

Table 2. Representative quotes on the barriers experienced by men, women, and non-binary people
living with HIV in Manitoba by individual, healthcare, and social and structural factors.

Category Quote # Quote
Participant Age

and Gender

Individual Factors

HIV Diagnosis 1

I was so in the clouds about it. I don’t even remember them talking to me about
any support or anything . . . I do remember . . . I felt like garbage and like, as if
nobody wanted to be around me, or I felt gross and felt really suicidal. It really

embarrassed me to even talk about it.

Participant 39
Woman

Mental Health
Challenges

2

I have flashbacks, and like, it interferes with my work in school, because then
I’m spacing out, and it has to do with me not talking about it [sexual abuse]

either because I think that if I just keep myself busy, that’ll distract whatever is
going on in my head.

Participant 39
Woman

3

I don’t know what to do with myself, and I just feel if I do anything . . . (soft cry),
I’m just scared to do anything. I’m scared to reach out and start doing things
with my life because I always end up backwards headwind, and it just goes

away. So, I just think what’s the point? What’s the point in trying to do the same
thing? . . . It’s just recently I’ve been wanting to [get back on HIV treatment]

because I just felt like there was no point in trying to fight this disease because
there wasn’t much to live for.

Participant 46
Woman
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Table 2. Cont.

Category Quote # Quote
Participant Age

and Gender

Mental Health
Challenges 4

It was really hard to lose your best friend [mother] and someone who was, your
rock, you know. I just turned into an adult [and] I was grieving. I didn’t

understand grief and loss. I didn’t realize that there’s a cycle and you can
actually deal with it without turning to drugs and alcohol because . . . I missed

my mom, I needed my mother.

Participant 40
Woman

Substance Use
Deterring HIV Care

5

When they say it’s [having substance use disorder] like, a flu, or whatever. It’s
kind of like a flu and it’s not because it is definitely worse. Like you can’t even

move. You can’t get up to feed yourself or you can’t get up to even bathe
yourself or anything.

Participant 43
Woman

6

I wasn’t consistent [with HIV medications], you know, like you gotta take it
every day. And I wasn’t, you know, it’d be going off and be like, I didn’t go a
week without it, but maybe three days. Sometimes it was like, ‘Oh, my God,
what am I doing?’ but I was using [methamphetamine] a lot. So, when you

using too and you don’t care, your health, like your health doesn’t really matter.

Participant 64 Man

7 I just have addictions, like, you know, a lot of my days are based around what I
do get like [high].

Participant 55
Woman

8 Like, going to get into an [medical] appointment? Feeling the social anxiety oh
no, no. Oh, they think I’m high or they know I’m high or whatever.

Participant 39
Woman

COVID-19 9
Healthcare settings, there was a fear of going to . . . because I didn’t want to go

in because even though my CD4, is okay, I still have this fear of getting in,
getting sick.

Participant 33
Man

Experiences of
violence 10

I feel pretty drained I guess tired. I really wanted to get on my [HIV]
medication, but it’s just like, with my boyfriend around, I could never get to go
do what I need to do . . . I connected with them [HIV care] once my boyfriend

went into jail . . . but before that I didn’t see them for like two years.

Participant 46
Woman

Internalized Stigma 11 I am ashamed of myself. I could say that. I would say to myself I am no longer
clean I am dirty and contaminated with the virus.

Participant 35
Man

Healthcare Factors

Programmatic/
Administrative

12
The only thing is sometimes the waiting . . . It could take a week, two weeks, or
three months to get an appointment for something that you might want to be

able to see someone like that day.

Participant 57
Two-Spirit

13

Have an HIV clinic on the reserve, or more services for HIV in the reserve . . . I
was flying in and out to get here for appointments. . . It would be expensive

because we would be using money everyday here, and we had to bring the kids
over here.

Participant 49 Man

Lack of follow-up
care and supports

during HIV
diagnosis

14

Because I was homeless at the time, so I had a lot that I was missing to actually
be focusing on one thing [HIV diagnosis] so that’s why my head was like

everywhere . . . I think I was looking for someone to tell me that everything was
going to be okay and that what I needed to do was do these steps to-to get

where I’m trying to go and not give up. I honestly can’t remember when they
told me I had HIV. I’m pretty sure they just gave me a phone number and where

to call and if I needed support and someone to talk to and that was it.

Participant 39
Woman

Stigma,
Discrimination,

and Insecurity in
Health Settings

15

They [prison staff] come in and they’re like ‘hey Mr. you know you [got] AIDS
right? Do you know you have AIDS right?’ I thought he was joking or whatever
but then he is not. . . A little bit of support a little bit of sympathy like, buddy,
you just told me I have fucking AIDS and you just come here like nothing like
‘Hey you know you got AIDS right’. How much of a slap in the face do you

think that is? I was a kid man, 23 years old.

Participant 52 Man

16

The hospitals are fucking ridiculous. I can’t go to emergency rooms, and some
of those nurses are vicious because they’re judgmental. You hear them talking
because I got HIV, they treat us different because we’re addicted. They treat us
differently just because we have addictions . . . Those chicks [nurses] are mean I
hate going to emergency rooms now because a lot of my other friends said the

same thing before, they won’t go to hospitals and like the emergency rooms
because they treat us so shitty there.

Participant 55
Woman

Lack of Social
Supports 17

The environment here [hospital] is very sterile sometimes . . . Well, we started it
[food bank] and we had coffee out, and people would sit down, and they were
talking, and you would network. I had more confidence in not thinking that I
was going to die anytime I had the flu, or anytime I had a spot. Because I met
people at the food banks, while I was volunteering, that were there for like 10
years, 20 years, 30 years, you know, I met people there and we all sat around

and we talked and we got to know each other. And if somebody passed away,
we knew they were dead. Now. You [don’t] hear about it? Maybe on Facebook.

Participant 54
Woman
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Table 2. Cont.

Category Quote # Quote
Participant Age

and Gender

Lack of Social
Supports 18

Definitely someone who’s got it [HIV], someone’s got already. A nurse and
doctor no-no, someone who’s got already . . . More believable, yes. I mean I

believe doctors, but you know they still got their own jargon . . . I want to hear it
from someone who’s gone through it.

Participant 58 Man

COVID-19 19 Because there was places that weren’t even open. And you had to have a phone,
you had to have internet.

Participant 39
Woman

Lack of Prevention
Strategies

20

I rarely ever see, tables for resources [in shelters] . . . Like, this [educational
materials] wasn’t there when I was on the streets and stuff. They [shelters] kind

of just had a place for people to come in eat, you know, sit around and chat.
There was no resources being handed out. There was posters hung up. But, I

like I would change the fact that people get greeted at the door with people with
a whole table of pamphlets like this. ‘Are you struggling with addiction? This is

what you can do to help. And this is what you can do to get there’.

Participant 40
Woman

21

You got to have more outreach going to these people [experiencing
houselessness] and saying, ‘Hey how are you guys doing?’ I’ve never seen that
here in Winnipeg. Out of all the people in like back lanes and stuff I’ve never
seen anybody talk to him like a human being. ‘How are you doing? Are you
okay? Is everything okay with you? Sure. Do you need anything? No. Just

checking in to make sure because you’re a human being’. . . . They don’t
outreach you gotta reach out to them.

Participant 52 Man

Inaccessible Mental
Health Services

22

I used to have a hard time getting into detox, I would spend nights at hospitals
in the waiting room trying to get into [a] detox place. ‘What am I doing wrong?’
I’m saying that I’m trying to get out of this, and they seem to not be taking me

serious or something, or seem to think I could do it by myself . . . It was
discouraging for me to speak up for myself. Yeah, like different hospitals.

Sometimes, I’ll just give up and just go back to drugs.

Participant 39
Woman

23
If I want to talk to a psychologist and fuck it’s two years . . . And then suddenly
you get a psychologist. He’s like, yeah, you don’t need me because you’re gay

or because you’re this.
Participant 51 Man

Social and Structural Factors

Housing

24

Because I was homeless at the time so that’s why my head was like everywhere
. . . Well I don’t have a phone, I don’t know where to go, you know, I’m

homeless, struggling with an addiction and you’re just gonna set me off on the
street expect me to figure out things by myself.

Participant 39
Woman

25
I had a rooming house experience, but I left it. Fucking awful, overrun with

mice. Addictions and homelessness, just like confusion . . . I’ve been trying to
get a place which is a lot. Yeah, I just was trying to survive out there.

Participant 55
Woman

26

Having a place to go at night. It’s called mine. Not stay out [at] somebody else’s
place. . . . Like people who are homeless and HIV and all like it’s really

important for them to be in stabilized situation to where they don’t get sick and
their immune system is like not sick.

Participant 41
Woman

27

They [HIV doctors] only give me a week’s worth [of medication] at a time
because I live on the streets, and bags get stolen a lot so, they don’t want me to

have all my meds on me and when I fall asleep and my bag goes missing . . .
Having the stability of my own place having a steady routine that’s how you get
into not forgetting and take your pill every day. Because you have a home you

go home that you can fell sleep.

Participant 42
Non-Binary

28

When my pills got stolen, they were in my room. I was in this rooming house,
they were in a bag, my bag that I take with me everywhere. And they got stolen.

And I wasn’t able to go on my meds for two weeks, because they were only
given to you once a month. Tried coming here [HIV health centre]. Come here, I

couldn’t see the doctor, of course.

Participant 59 Man

Stigma and
Discrimination 29

After that [HIV diagnosis], everyone started treating me different. You know,
everyone wanted to stay away, like, didn’t want to shake my hand and didn’t

want to be around me. It was just really hard.

Participant 46
Woman

Lack of Structural
Supports 30

Zero [money] it’s hard for fucking four months already and got no support, no
money, no fucking nothing . . . I try to fucking walk around and I get paid just

fucking beating somebody in streets

Participant 32
Other
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3.3.1. Individual Factors
HIV Diagnosis

Most participants described their HIV diagnosis as a “death sentence”. They expressed
feeling overwhelmed with shock, disbelief, confusion, and denial. Women experiencing
houselessness and substance use dependence shared that their diagnosis was profoundly
confusing and overwhelming. For example, participant 39 recalled feeling “confused” and
“spaced out” (Table 2; Quote 1). Others felt embarrassment and internalized stigma. Men
were more likely to recall feeling angry leading some to suicidal ideation and attempts.
Participants explained that the combination of these emotions made it difficult to focus on
the supports offered and prepare for next steps.

Mental Health Challenges

Many participants reported experiencing unresolved traumatic experiences beyond
their HIV diagnosis. They shared the profound impact of these experiences on their mental
health, which, in turn, hindered their ability to cope with and navigate their day-to-day
functioning (Table 2; Quote 2). Women, men, and non-binary persons shared ongoing
feelings of loneliness and hopelessness. For example, participant 46 shared how feeling
hopeless led her to think “what’s the point?” in even starting HIV treatment (Table 2;
Quote 3), while participant 58 experienced a loss of hope as “[losing] my mojo. I’ve lost
my umph, my energies” which made him miss half of his HIV appointments. Women
reported experiencing trauma related to separation from family members such as mothers
and children and for some, substance use became a coping strategy to process traumatic
experiences such as losing a mother (Table 2; Quote 4).

Substance Use Deterring HIV Care

Participants who used substances reported that their substance dependence directly
interfered with their day-to-day functioning and, for some, their HIV care (Table 2; Quotes 5–7).
Health was not a priority for many people who actively used substances. HIV care was
affected as many reported being unable to focus on anything beyond acquiring and using
their substance, leading them to forget appointments, or feeling increasingly anxious when
attending medical appointments (Table 2; Quote 8).

COVID-19

Men and women reported the COVID-19 pandemic affected their health and mental
well-being. They recounted increased feelings of isolation, depression, worry, and anxiety
due to fear of acquiring COVID-19 or other illnesses with a compromised immune system
(Table 2; Quote 9), and loss of income.

Experiences of Violence

Several participants commented on violence across their lives (e.g., intimate partner
violence, sexualized). Participant 39, who was houseless and struggling with substance use
at the time of diagnosis, shared a particularly harrowing story of constant sexual assaults
where she was “praying that I would catch it [HIV], . . . I thought, if I have HIV, then there’s
automatic consequences for the guys that want to do whatever to my body that I don’t
agree to”. Women and non-binary participants discussed how experiences of intimate
partner violence and abusive relationships impacted their HIV care. For participant 42,
testing for and preventing HIV acquisition became hard as their partner would refuse to be
tested for STBBIs, leaving them frustrated and alone because of the “lies and the cheating
and the manipulation towards me”. Participant 46 noted that her engagement with HIV
care broke down because her boyfriend was “abusive, so he keeps me tied in a lot” (Table 2;
Quote 11).
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3.3.2. Healthcare Factors
Programmatic/Administrative

Participants shared some inconveniences with the delivery of primary and HIV ser-
vices. Men, women, and non-binary persons discussed problems with appointment waiting
times which sometimes deterred them from attending primary care clinics: “just because of
the waiting period, I just decided I’m not even gonna bother getting checked out” (Table 2;
Quote 12). Men and women shared they were hampered by a lack of service options for
their HIV care outside “9–5 business hours”. Men remarked that the ability to obtain HIV
drugs “should not be based on someone’s salary” and commented on the need for HIV
services outside metropolitan areas (e.g., rural communities; Table 2; Quote 13).

Lack of Follow-Up Care and Support During HIV Diagnosis

As reported above, some participants felt lost and unsure of what to do after diagnosis.
These feelings were exacerbated by the lack of follow-up care, education, and treatment
relating to HIV from primary care providers. Participants desired more information and
guidance after being diagnosed as “that was the moment when I really needed some-
one” and many were “expecting to feel a little empathy” as they went through emerging
emotions. Women discussed the intersecting experiences of being houseless and using
substances at the time of diagnosis more, leaving them even more confused during the
process and overwhelmed as to where to ask for help (Table 2; Quote 14).

Compounded Stigma, Discrimination, and Insecurity in Health Settings

Participants reported routinely feeling stigmatized and discriminated against by
healthcare providers outside of the HIV care teams, such as nurses, pharmacists, staff in
hospitals, emergency rooms, and prisons. Across genders, participants described coldness,
prejudice, lack of empathy or support from service providers in primary care settings,
hindering their engagement in care (Table 2; Quote 15). Disappointment, frustration, and
distrust were shared mainly among women who used substances because of the negative
experiences they reported while seeking healthcare. These women recounted experiencing
compounded stigma about their intersectional identities of HIV status, substance use,
and houselessness as primary service providers would not prioritize their needs, they
mocked them, or discussed their stories out loud (Table 2; Quote 16). Participant 55
remarks that she received vicious treatment not only because she had HIV but also because
she was “addicted”. She explained that it is those who experience HIV and substance
use dependence who are subjected to the worst treatment in emergency rooms as “they
make US sit there forever. Like, just US, I’ve seen them put up through other people”.
Men recounted discriminatory experiences within the criminal justice system as prison
staff would disclose their HIV status without consent, leaving them angry and resentful,
and discouraging them from future HIV care. Women recounted unsafe experiences in
emergency and primary healthcare environments, while one man described being harassed
by a security guard while trying to attend his HIV appointment.

Lack of Social Supports

Participants identified the reduction in HIV social support groups as another barrier
to care. Participants of all genders described a time when several social groups were
supporting PLHIV beyond biomedical care. While participants noted that these groups
slowly disappeared before the COVID-19 pandemic, they mentioned there were even fewer
after the onset of the pandemic. They described these “social gatherings” as an invaluable
aspect of their maintenance in care because they offered informal mental health support
for people during their journey with HIV (Table 2; Quote 17). Participants also shared
disappointment about the lack of peer support for their HIV medical care, particularly
during diagnosis. Having someone “that has the same thing I do” was understood as pro-
viding closer and more intimate understanding and community than medical professionals
(Table 2; Quote 18).
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COVID-19

Participants described reduced service availability (Table 2; Quote 19) during the
COVID-19 pandemic, and people without a phone or internet access were particularly
affected by this change. Disrupted care meant people could no longer interact in a space
they relied on for social connection and support. Men and non-binary persons reported no
disruptions to their biomedical care (i.e., could continue medication), yet they expressed a
sense of grief in “losing this [social space] . . . it was our meeting place in a sense” leaving
many feeling even more “segregated” during the pandemic as “this [HIV care site] is the
only place that you can go to connect”. Likewise, men and women felt a loss of personal
connection with their HIV service providers, as many organizations shifted their services to
virtual appointments or hybrid care. While this change did not impede participants from
remaining linked to medical care, it did create a loss of connection with HIV service providers.

Lack of Prevention Strategies

Participants shared concerns over the lack of STBBI education and prevention strate-
gies for people who are most at risk (Table 2; Quote 20). Participants also emphasized a
concern over the lack of outreach, street-based nursing, and providing care that meets peo-
ple where they are at, given the number of people experiencing houselessness in Manitoba
who are unable to attend traditional HIV care (Table 2; Quote 21).

Inaccessible Mental Health Services

Women shared stories of facing many bureaucratic hurdles to getting into substance
dependence programs and a number had unsuccessful and frustrating experiences, de-
terring them from trying again (Table 2; Quote 24). Participant 39 described her journey
of sleeping in hospital emergency rooms for six months while waiting to enter detox as
“discouraging”, at times pushing her to “go back to drugs”. Women emphasized that emer-
gency departments should aim to “[not] turn them [people with substance dependence]
away. They could actually be in danger of harming themselves or others”. Men in our study
were more likely to note long wait times and a limited number of mental health professionals,
which frustrated participants seeking mental health supports (Table 2; Quote 25).

3.3.3. Social and Structural Factors
Housing

Many participants did not have stable and long-term housing. In particular, for women
struggling with substance use dependence, the instability associated with houselessness
made it hard to focus on their HIV care, as their priorities were on “surviving out there”
(Table 2; Quotes 24–26). Additionally, participants of all genders reported increased victim-
ization, such as constant thefts of their belongings, including their HIV medications, while
experiencing houselessness (Table 2; Quotes 27–28). They explained that if their medication
is stolen, it can take a long time to replace it because of the steps involved in calling care
providers, dealing with pharmacies, and applying for medication funding. Participants
mentioned increased anxiety due to the possibility of an increased viral load, heightened
infection progression, or a greater ability to transmit HIV.

Stigma and Discrimination

Many participants experienced enacted stigma and discrimination in their social circles
because of their HIV status leaving them without adequate social circles to support their
HIV care. Women and non-binary persons described feeling frustrated when people shared
their HIV status without their consent and a number of participants said they felt alone,
insecure, and unsure about who they can share their HIV status with those social circles
without potential repercussions (Table 2; Quote 29).
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Lack of Social and Structural Supports

Men and women shared that a lack of comprehensive social and structural supports
such as financial assistance hinders their HIV care. For some participants, being unable to
acquire financial assistance and an increased cost of living has forced them to find other
ways to “survive” such as boosting (stealing) or fighting people (Table 2; Quote 30). Men
and women also expressed a lack of affordable transportation options to attend their HIV
appointments as the reason “why I miss them [appointments]”.

Figure 3 provides a holistic conceptualization of the interconnected barriers experi-
enced by PLHIV in this study.

 

Figure 3. Barriers to HIV care in Manitoba. Model of understanding the interconnected barriers in
HIV care experienced by people living with HIV in Manitoba.

3.4. Facilitators

Table 3 summarizes the most representative quotes by each level of facilitators reported
by participants.

Table 3. Participants’ quotes regarding facilitators to HIV care, by individual, healthcare, and social
and structural factors.

Category Quote # Quote
Participant Age

and Gender

Individual Factors

Stopping Substance
Use 31

Things are starting to get a lot better because I have stopped doing drugs like I
used to inject. So, I quit like eight weeks ago now. So, things are getting a lot

better for me.

Participant 46
Woman
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Table 3. Cont.

Category Quote # Quote
Participant Age

and Gender

Will to Survive 32
You have to learn how to have a thick skin. Take things with salt. You sort of

have to look at it. If I was in that situation, what would I do? To help people and
stuff like that.

Participant 48
Man

Healthcare Factors

HIV Service
Providers 33

I’m very close with my nurse, my doctor. So, I’m close with a lot of the
receptionist. A lot of them know me by name. And we laugh and we joke and
it’s just-it’s just like I said, just having an extended support circle of family, like I
wouldn’t even call them friends, they’re more like family because they know my

story because they’ve known me for so long.

Participant 40
Woman

HIV Healthcare
Environments

34
Only here [HIV care site] is where I got help. If I wasn’t for this place, I would
probably be dead right now. I really don’t know where I would be because I

have nobody for talking.
Participant 58 Man

35
It’s just an accepting, loving environment . . . like it’s-it’s very friendly and

welcoming, there’s no judgment here. They understand everything, you know,
it’s a lot more [welcoming] than others [healthcare settings].

Participant 40
Woman

36

I think it’s great because they’re more concerned about me as a whole, not just
one little piece of me, and that one little piece of me [HIV] is really almost, I

know this might not sound right., but it’s okay. It’s almost like that’s been put
on the backburner, you know, they look at the results. You don’t see anything
that scares them . . . It’s like, you know, ‘how you’re feeling otherwise, how’s

your aches and pains falls?’

Participant 44 Man

Social Supports

37

How they had their little workshops and programs. I really liked one of their
programs that I did . . . I came to all 10-10 classes . . . It told me a lot about my

disease, and plus I got to meet people that had it too. And I really liked that too,
because I felt so alone. When I first got it, I just thought I’m the only one out

there [with HIV].

Participant 46
Woman

38

And the only reason I came here was because I’d run out of food at home, and I
was hungry. And I had this piece of paper from the hospital saying, I was

entitled to a food bank here. I was like what the hell, I’ll go down and see if I
can find out.

Participant 44 Man

Post-HIV Diagnosis
Emotional Support

and Education
39

They made me feel really [safe] . . . I was broke down crying. They were talking
to me and telling me ‘it’s okay, this isn’t, you know, the end of it’ . . . she’s like,
‘it’s okay, there’s treatment and stuff’. Because when you hear HIV, people are
like, ‘Oh, my God, I’m dying’, right? So, it’s like, that’s initially what I thought

. . . then they-they pretty much calmed me down, made me feel safe, and
eventually they were able to tell me that this is, you know, I have an

appointment and stuff so and they were willing to pick me up and take me to
my appointment.

Participant 40
Woman

Social and Structural Factors

Support Networks

40

I told my cousin’s wife first. Of course, and I broke down, and she came over to
hug me. ‘You are just sick, that’s all. Don’t worry there are lots of treatments out
there available, you’re still young’. And then I told my sister there, and she’s

like-she’s like, ‘I don’t care, you’re still my brother. Just take your meds.’

Participant 49 Man

41
For myself, I didn’t like being looked at weird, you know, I know my mom

never looks at me any different like she’s always there for me. You know so I
wish more people were like my mom and just loved us unconditionally.

Participant 62
Woman

Structural Supports 42

So, I got in contact with people there [housing services] because I was homeless,
I was struggling to stay sober. . . But when I got my own place [without

wrap-around supports], I just went off the handle . . .My first month’s rent
money went to alcohol, drugs, more alcohol, it was-it was crazy . . . So, and then
I got addicted to meth like right before I was kicked out . . . I’ve been there since
the program opened [new recovery home with wrap around services]. . . I really
have, where I live is a support. Like I have an unending circle of support . . . So,
when I get the [HIV care] appointments, I-I write them down, and then make
sure to put it in my calendar. And I made sure to tell them so that they know

ahead of time. They’re like, ‘does she need a ride?’

Participant 40
Woman

3.4.1. Individual Factors
Stopping Substance Use

Some participants mentioned that ending substance use helped them focus on their
HIV care. They described stopping substance use as a welcome change because they were
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better able to focus on other priorities and plan their lives, which they described as an
“impossible task” when using substances (Table 3; Quote 31).

Will to Survive

Some participants of all genders described how having an innate will to survive is
what has kept them motivated to engage with HIV care. This intrinsic motivation to stay
alive was necessary for them to maintain their HIV care despite many challenges in their
lives such as the trauma associated with the death of friends and family members (Table 3;
Quote 32).

3.4.2. Healthcare Factors
HIV Service Providers

At the healthcare level, the primary facilitator for all participants was the non-judgmental
and above-and-beyond care they received from HIV service providers. Many participants
were moved to tears when describing the importance of providers to their care and their
lives. Being close with their service providers allowed participants to be “honest about
what’s going on in [their] life”, without feeling judged (Table 3; Quote 33). Participants
who used substances felt these relationships as “somebody cares about me”, because at
times they feel that “nobody gives a shit about me, they don’t. Nobody cares, because
I’m a drug user”. Participants were clear in differentiating that the care from their HIV
service providers is unique and unlike the care from other medical services. Men were
more appreciative of HIV service providers who involved them in designing treatment
plans as they would empower them to participate in their HIV care.

HIV Healthcare Environments

Participants also noted the importance of welcoming HIV healthcare settings (Table 3;
Quotes 34–36). Many participants shared that they felt safe at these sites because their
interactions with providers were accepting and non-judgmental. Participants said staff
welcomed anyone who needed help, regardless of how they presented to care, were
friendly from the moment people walked through the door, remembered people’s names,
and offered snacks or basic supplies. Similarly, participants felt more connected with their
care when they received services for other health needs beyond their HIV care (Table 3;
Quote 36).

Social Supports

Participants reported that incorporating social support as part of their services was
beneficial for their wellbeing. Men, women, and non-binary persons emphasized social
programs and opportunities for connections with peers allowed them to understand their
disease better and remain hopeful about their care. They described educational workshops
as empowering, especially among people newly diagnosed, as this engagement fostered
a sense of community and enabled knowledge sharing among peers (Table 3; Quote 37).
For many, these programs are “like the best medicine, the social part”. Similarly, other
resources outside of HIV biomedical care such as help with transportation costs and using
a food bank at an HIV care site motivated people to return (Table 3; Quote 38).

Post-HIV Diagnosis Emotional Support and Education

Participants who received emotional and educational support post-diagnosis de-
scribed feeling more informed and able to connect and maintain engagement in HIV care.
For women, this support created emotional safety and instilled hope to continue their
lives. Men appreciated genuine service providers who did not rush to get them out of
the door, thus ensuring that they “understood what was going to happen”. Men and
non-binary persons found it easier to make the first connection with their HIV care when
service providers were clear and organized in guiding them through the process (Table 3;
Quote 39).
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3.4.3. Social and Structural Factors
Support Networks

Participants greatly emphasized the role their support networks (e.g., family, friends,
partners) play in initiating and maintaining their HIV care. Support networks that are
open, understanding, and non-judgmental about participants’ HIV diagnosis and care
needs (e.g., reminding of medications) were described as the most important in sustaining
motivation (Table 3; Quotes 40–41).

Structural Supports

Women who received housing and financial support were better able to focus on their
HIV care. For example, participants described housing options that supported their HIV
care through wrap-around services including culturally safe care, sharing appointment
reminders, and arranging transportation for their medical needs. One participant’s story
highlights the importance of the holistic care she received in a recovery home with wrap-
around services supporting her substance use dependence, Child and Family Services
journey, and HIV diagnosis (Table 3; 42).

Figure 4 summarizes the barriers and facilitators in each step of an extended HIV
care cascade. Participants remarked on the importance of expanding the traditional HIV
cascade of care to include prevention strategies and long-term social support for a more
person-centered HIV care in Manitoba.

 

Figure 4. Barriers and facilitators to HIV care in Manitoba. Facilitators and barriers across an
extended cascade of HIV care.

4. Discussion

The experiences of women, men, and non-binary PLHIV interviewed in this study
point to a complex syndemic of health and social conditions that cluster with HIV to
facilitate or impede access to and maintenance of HIV care in Manitoba.

Mental health challenges including traumatic experiences (e.g., sexualized violence),
problematic substance use, houselessness, stigma and discrimination, and inaccessible
healthcare and social services interacted and exacerbated negative health outcomes. The
findings from our study highlight how trauma and mental health challenges can affect
people’s day-to-day functioning and, therefore, their HIV care. The literature suggests the
negative biological interactions of these intersecting conditions. Mental health diagnoses
commonly associated with experiences of trauma, such as depression and post-traumatic
stress disorder, have been found to enhance inflammation and suppress antiviral immune
responses potentially increasing the risk of acquiring other diseases [42,43]. Participants
described receiving their HIV diagnosis as traumatic, with some men reporting suicidal
ideation and attempts. Similarly, traumatic experiences, particularly those experienced
during childhood, have been linked with accelerated HIV disease progression and overall
negative quality of life [44]. Mental health challenges and traumatic experiences have also
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been found to diminish HIV treatment outcomes (e.g., viral suppression, mortality) for
women [45], men and trans women [22,46], and those experiencing houselessness [24,25].
The harrowing and common experiences of interpersonal and sexualized violence among
women in this study along with the increased childhood experiences of sexual and emo-
tional abuse among females should be regarded as a concerning public health issue. Past
research on the syndemic of gender-based violence, HIV, and substance use suggests that
these forms of violence might increase the risk of HIV and STBBI transmission [47].

Many participants in this study resorted to substances to cope with their stressors,
trauma, and lack of mental health services. Increased substance use closely interacts with
trauma, mental health disorders, and HIV [34,48]. Our findings have highlighted the
challenges that substance use can create for people to engage with HIV care such as being
too physically unwell to attend an HIV clinic. However, it is crucial to note the biological
impacts that increased substance use could have on PLHIV’s health. Approximately
71.8% of females and 43.4% of males among those with new HIV diagnoses in Manitoba
reported injection substance use with methamphetamine as the substance of preference
(62.4%) [4]. Substance use, including methamphetamines, can increase HIV transmission, lead
to more rapid HIV progression and overall worse health outcomes for PLHIV [13,14,49].

Beyond the biological implications of the cluster of diseases described above, our find-
ings portray how these experiences are shaped by social processes that hinder participants’
engagement with HIV care. Despite having histories of childhood trauma and mental
health challenges, many participants mentioned several barriers to mental health services
they needed, particularly those with substance dependence. Participants spoke positively
about past peer support groups, many of which no longer exist, and reported limited peer
social spaces where they could support each other’s mental health and HIV journey, inter-
ventions which have been described as cost-effective ways to improve HIV indicators [50].
These findings show a need for increased investment in psychosocial interventions to
support PLHIV who have experienced trauma which can improve psychological wellbeing
and health outcomes [44,51].

The COVID-19 pandemic amplified the interconnected barriers to care for PLHIV.
Participants reported increased mental health challenges, loss of personal relationships
with their HIV care providers, and limited opportunities to connect with peers socially.
Qualitative research with First Nations PLHIV in Manitoba also found increased mental
health concerns and experiences of discrimination leaving many isolated during the pan-
demic [52]. As healthcare systems move out of pandemic restrictions, it is important to
consider how the pandemic exacerbated disparities in underserved communities [6,52–56]
to enable reconnections to care.

The participants shared various experiences of internalized stigma, which has been
linked with a lower retention in HIV care in adolescent girls and boys [26]. Our findings
showed that participants experienced intersectional stigma (i.e., a compounding of stigma
and experiences of discrimination based on more than one intersecting identity) [57] by
primary healthcare providers and social networks because of HIV status, unstable housing,
or substance use. This led to participants feeling angry and disappointed with providers
who should deliver care safely and respectfully, leading to distrust and reluctance to
return to places where they had experienced discrimination. Intersectional stigma has been
described across HIV syndemic research as being a key factor influencing HIV transmission,
mental health, substance use, and barriers to HIV care [57]. Our findings build on a growing
body of work in the literature calling for more comprehensive interventions to address the
HIV intersectional stigma to reduce negative health outcomes and better connect people
with care [58,59]. Other studies have shown the promising results of decreasing HIV
stigma and discrimination in primary healthcare settings by using targeted educational
campaigns which could be explored in settings that are mandated to provide healthcare for
all Manitobans [27].

Social and structural factors interacted with health conditions to hinder HIV care in
this study. Two-thirds of participants were living below the official Canadian poverty line
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(CAD 25,471/year [60]). Poverty affects every aspect of a person’s life, and for people expe-
riencing houselessness, the negative impact on linkage and retention in HIV care cannot be
overstated [61,62]. The findings from this study show that PLHIV who are experiencing
houselessness have other competing priorities before HIV care. Houselessness and poverty
led many participants to find ways to support themselves, such as stealing, which placed
them at higher risk of criminalization and victimization. Likewise, theft of belongings made
it hard for people experiencing houselessness to adhere to their medication and treatment,
since besides “trying to survive”, they must spend time obtaining new medications. These
participants felt worried and anxious about their viral load increasing to a transmissible
level due to missed doses. These worries are not unfounded as at an individual level
non-adherence to antiretroviral therapy can lead to increased HIV replication [63] and
reduced CD4 cell counts [64], and at a population level it can lead to higher rates of HIV
transmission, healthcare utilization [65,66] and increased mortality [67,68].

According to participants, current responses to these problems are insufficient as
they remarked on a lack of preventative strategies, such as outreach and street-based
nursing for PLHIV experiencing houselessness, that could engage people at risk. Similarly,
participants shared frustration over the lack of universal coverage of HIV medicine in
Manitoba (approved in 2024, after completion of this study) as some people without
coverage cannot afford to pay their annual Pharmacare deductible, adding the financial
consideration of cost of managing comorbidities to the choice of HIV care. We call on
decision makers to prioritize evidence-based [62], accessible, permanent, and emergency
housing options for PLHIV, which would support increased access to and retention in HIV
care [69].

The findings in this study also suggest facilitators that enable participants’ engagement
in HIV care, such as caring service providers and welcoming healthcare environments.
The emotion with which many participants described their HIV care providers, and a
welcoming environment highlights the enormous work providers have done to create trust
and safety. For many participants, HIV clinics were among the few safe spaces in their lives.
These experiences align with past qualitative research that has emphasized how providers
who embody care, compassion, empathy, and empowerment in their patient interactions
serve as facilitators in engaging PLHIV with care [25,70–76]. Funding to retain and support
these services is critical, given the body of evidence on the importance of these patient
interactions in facilitating people into HIV care.

The main limitations of this study include the required time commitment for data
collection sessions. Not all PLHIV in Manitoba may have had time to commit to this
study, and we may have missed some perspectives. However, our research design allowed
for low-barrier and flexible data collection methods to include participants experiencing
complex situations, providing confidence that our findings represent diverse populations.
Additionally, we may have missed PLHIV in communities outside Winnipeg and Brandon
who have different barriers to their care. To address this, we engaged with community
partner organizations, enabling the participation of PLHIV who have received care while
living outside of the two largest cities in Manitoba. An additional limitation is that we did
not measure the biological factors that may serve the basis of social–biological interaction.
This is a complex task that was beyond the scope of the current project.

5. Conclusions

Manitoba is the province with the second-highest number of new HIV diagnoses
in Canada. Women, men, and non-binary people face barriers to HIV care including
individual, healthcare, and social and structural factors intersecting and challenging the
achievement of UNAIDS 95-95-95 goals [1]. Using syndemic theory, our findings add to the
literature on how specific biological (e.g., substance use, mental health) and socioeconomic
(e.g., poverty, social seclusion) create adverse effects in PLHIV’s engagement with HIV
care [11,33]. These findings shed light on the interacting diseases and inequalities that
further marginalize the health of underserved populations. In addition, our findings
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emphasize the need to move beyond siloed interventions and, instead, focus on holistic
person-centered care options that address the interconnected root causes such as poverty,
houselessness, and stigma and discrimination contributing to the rising HIV diagnoses in
Manitoba. While managing all the conditions PLHIV are experiencing (Figure 3) might
seem organizationally complex, there are integrated interventions (i.e., addressing multiple
problems) such as offering education for HIV, individualized and group mental health
supports, housing assistance, supervised injection programs within HIV and primary
care facilities, and collaborations between academic, civic, and community organizations,
that show encouraging results in contexts similar to Manitoba [69,77–79]. Future research
should assess the feasibility of implementing such interventions as part of the HIV care
model in Manitoba and the effects such interventions have on immune activation as a
surrogate measure of converging risks.
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Abstract: Occupational exposures in the agricultural industry globally have been associated
with heightened risk for several diseases. Reports written in South Africa in the last
decade have raised awareness of the harsh occupational conditions and human rights
abuses suffered by farmworker communities in the wine industry. Despite receiving “fair
trade” labels upon reentry into the global market in the 1990s, the working conditions
on wine farms in South Africa have remained unchanged and exploitative for centuries.
Farmworkers remain dependent on substandard farm housing, have insecure land tenure
rights, are exposed to toxic pesticides, are denied access to benefits and unionization,
and endure long working hours in harsh environmental conditions with low pay. These
occupational conditions are linked to interacting disease clusters: metabolic syndrome,
problematic drinking, and communicable diseases including tuberculosis, HIV, and COVID-
19. This milieu of interacting diseases with deleterious outcomes is an under-considered
occupational syndemic that will likely worsen given both the lasting impacts of COVID-19
and more recent shifts in global public health funding.

Keywords: occupational health; HIV; tuberculosis; syndemics; wine farms; South Africa

1. Introduction

Agriculture is the single largest form of employment in the world, playing a role in the
economies of most countries and in the lives of local populations [1,2]. Agriculture is also a
hazardous occupation, with one of the highest occupational fatality, non-fatal injury, and
occupational illness rates [3,4]. Over 25 years ago, a review of the links between agriculture
and health by Lipton & De Kadt [5] highlighted the direct link between agriculture, disease,
death via malnutrition, and chronic and infectious diseases.

Farming as a means of employment entails unique characteristics including settings,
organizational structure, policies, and oversight. Farmworkers are exposed to several health
hazards as a result of their professional activities, including ultraviolet radiation; inhalation
of organic dust from spores and minerals; exposure to microorganisms such as viruses, bac-
teria, and infectious parasites, and their toxic products; and exposure to pesticides [2,4,6–8].
Hazards extend beyond the workplace to include limited protections in housing [9], lack of
access to clean water and sanitation facilities [10,11], and inaccessible healthcare.

A number of studies have suggested a unique pattern of disease among farmers when
compared to other populations [3]. A study by Davila et al. [12] established that farmwork-
ers in the US have an increased prevalence of metabolic syndrome. Studies from around
the world have documented significantly higher rates of depression, anxiety, and suicide
among farmers than the general population [13–19]. The prevalence of chronic kidney
disease of unknown etiology has been steadily increasing in agricultural communities
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globally [20]. Occupational and environmental exposures in agricultural settings are also
known to elicit lung inflammatory responses and increase risk for numerous lung diseases
including asthma, COPD, and COVID-19 [21,22].

In this paper, I present a syndemic examination of farmworkers in South Africa’s Cape
Winelands, arguing that the confluence of social and biological forces that support a milieu
of interacting chronic, infectious, and mental health conditions is an occupational syndemic.
First, I present how the syndemic framework offers a way to comprehensively consider the
increased health risks presented by occupational settings. Second, I consider historic and
current labor practices and their impact on comorbid disease clusters in the Cape Winelands.
Third, I argue how these labor practices support an occupational syndemic consisting of
a clustering of interacting diseases (tuberculosis [TB], HIV, metabolic syndrome [MetS],
problematic drinking) in socially, economically, and politically marginalized farmworkers.
In so doing, I use a syndemic lens to draw attention to the complex occupational health
crisis endured by vulnerable workers globally and the need for comprehensive global
health and occupational reforms. Data for this paper are drawn from a variety of sources
including published scientific literature, country, industry, and global health organization
reports, and grey and periodical literature.

2. Applying the Syndemics Framework to Understand Occupational
Risks

Syndemics theory has gained traction in medical and public health applications,
with a tenfold rise in related published scientific output in the past decade [23,24]. It
offers a comprehensive and contextualized understanding of adverse disease clusters in
marginalized populations [25]. The concept has informed policy and programming on
numerous disease epidemics including most recently MPOX [26], COVID-19 [27], and
Ebola [28]. Understanding the biological and social elements of a syndemic can inform a
comprehensive response to address individual disease elements, relationships between
disease conditions, and the social determinants of health [29–31].

Syndemics theory provides a critical alternative to the concepts of comorbidities and
social determinants of health by recognizing two detrimental elements simultaneously:
(1) the driving effects of unequal and unjust social and structural determinants result-
ing in disease clusters, and (2) the interaction of coexisting diseases resulting in excess
health burden beyond comorbidity. In this, the objective of the syndemic framework is to
understand the whole health picture and the alignment of its constituent biological and
social/structural elements. In the investigation of these issues, the syndemics approach
addresses three primary questions: (1) How do diseases interact in ways that enhance
harm? (2) How do social and structural conditions promote disease clustering and disease
interaction? (3) How can we prevent and mitigate syndemics?

Scholars have recently applied the syndemic framework to address disease clusters
in specific occupational settings, driven by observations of excess COVID-19 burden. For
example, Lemke et al. [32,33] presented an argument for COVID-19-related syndemics
in long-haul truck drivers in the US. Truck drivers experience higher rates of COVID-
19 infection, morbidity, and mortality, overlapping with already disproportionate health
burdens of cardiometabolic and respiratory comorbidities, including obesity, hypertension,
diabetes, bronchitis, emphysema, and lung cancer. The COVID-19 syndemics in this
population are shaped by the unique occupational configurations of long-haul trucking,
including harmful work organization characteristics, toxic workplace environments, and
structural factors. Long periods of time away from home, excessive time pressures, shift
work, and non-working hours in worksite environments encourage detrimental lifestyle
and behavioral patterns such as poor diet, lack of physical activity, poor sleep health,
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and high rates of cigarette smoking. Workplace environments expose truck drivers to
noxious air pollutants such as carbon monoxide, nitrogen oxides, and particulate matter,
including road dust. Compounding the health ramifications of these occupational factors
is limited healthcare access, reflected in both poor insurance coverage and lack of available
medical services, leading to failures in screening, diagnosis, and treatment for acute and
chronic conditions.

Studies of Mexican migrant farm laborers in the US indicated a two-to-three-times-
higher rate of COVID-19 infection, morbidity, and mortality among farmworkers than
the general population, a population already heavily burdened by high rates of food
insecurity, stress, depression, anxiety, obesity, high blood pressure, and diabetes. Singer
and Cook [34] linked these disproportionate health burdens to occupational exposures, as
the employment sector was deemed “essential” during the early years of the COVID-19
pandemic when preventive measures such as vaccines were not available. In addition,
the nature of agricultural labor and related communal living increases airborne disease
transmission through close contact and confined shared spaces. Furthermore, structural
factors include the historical exclusion of farmworkers from health and labor protections,
low wages, limited access to healthcare due to travel distances related to the rural nature of
farmwork; the cost of healthcare, with few farm contracts including healthcare insurance;
and the fear of engaging with healthcare institutions given the lack of legal documentation
or ill-defined temporary work permits.

Singer [35] presented an empirical argument for the syndemic nature of comorbid
disease conditions experienced by commercial fishers. He argued that the occupational
characteristics of commercial fishing contribute directly to excess health burdens including
substance abuse, violence, mental health disorders, injuries, and chronic pain, as well as
COVID-19 infection, morbidity, and mortality. The physically demanding and dangerous
working conditions of commercial fishing and crowded working sites, as well as the
monotony of the work, the social isolation, sleep deprivation, fatigue, and economic
uncertainty, promote detrimental behavior such as poor diets, alcohol, tobacco, and drug
use as well as increase exposure to airborne disease.

The historical labor policies of the mining sector in South Africa, including short-term
migratory labor contracts, low wages, crowded and unsanitary communal housing, limited
family accommodations, and risky working conditions, are driving features of high levels
of adversely interacting disease comorbidities of TB, HIV, silicosis, and COVID-19, argue
Bulled and Singer [30]. The dangerous working conditions and limited worker protections
increase risk for lung diseases such as silicosis, as well as communal diseases such as TB
and COVID-19, among mine laborers. While reforms have been made in the industry to
address the HIV epidemic, with HIV rates high among mine laborers, the industry has
not undergone comprehensive occupational reforms, failing to meet social and labor plan
targets, with workers continuing to have limited access to secure job contracts, acceptable
housing, and robust healthcare.

The literature on occupational syndemics to date affirms the conclusion of Abrams [36]
that “if we are to understand the history of occupational health, it must be viewed in the
context of the labor-capital relationship: work-related disease is socially produced and
is, therefore, preventable.” However, as noted by Merrill Singer, the developer of the
syndemics framework, “Despite promising initial efforts, as yet the full potential of a
syndemics framework for deconstructing the complexities of occupational health under
neoliberal capitalism remains unrealized” [37]. With this paper, I aim to contribute to
further evidencing the application of the syndemics framework in occupational settings in
which disease burdens are compounded.
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3. Working on Cape Wine Farms

Out of South Africa’s nine provinces, the greatest number of farmworkers live in the
wealthy and fertile Western Cape. South Africa’s wine industry contributed 0.9% of the
national GDP, 1.8% of national employment, and ZAR 18.85 billion in household income in
2024 [38]. Its links to other industries in its value chain generates greater multiplier effects
than the average South African industry, making it particularly important to the national
and individual economies. Consequently, the wine industry has a greater contribution
to GDP (ZAR 1.57 vs. 1.3 million) and employment (7.51 vs. 6.58 jobs) for every ZAR 1
million in output relative to the average South African industry.

In reports published in 2003, 2008, and 2011, the South African Human Rights Com-
mission documented clear abuses of wine farmworkers and labor law violations [39]. To
varying degrees, farmworkers are subject to exploitative conditions and abusive practices,
perpetrated by farm owners or managers. Wine farm work is physically demanding, in-
volving long hours in harsh weather conditions, with workers exposed to toxic pesticides
that are sprayed on crops. Inadequate safety equipment, limited to only overalls and rubber
gloves, in contravention of health and safety regulations, exposes farmworkers to toxic
pesticides. Farmworkers report covering their faces with their caps or with ineffective
dust masks in an attempt to block the spray of chemicals as they have no access to res-
pirators [39]. Workers who work with chemicals report having no appropriate cleaning
facilities to use, consequently exposing others including family members to toxic chemicals.
Workers report often having no access to hand washing facilities, toilets, or drinking water,
as required by labor regulations [39]. Transportation of workers on the back of trucks, a
contentious but common and legal practice in South Africa, also presents a risk. In addition
to accidents involving workers being flung from the backs of trucks [40], the close proximity
of workers to one another in the truck bed increases the likelihood of airborne disease
transmission.

Farmworkers earn among the lowest wages in South Africa and are often denied
benefits to which they are legally entitled [39]. Under Sectorial Determination 13 (SD13),
passed by the Department of Labor in 2003 in an effort to protect workers, employers
are required to pay sick leave, annual leave, and maternity leave [39]. SD13 also requires
employers to pay at least the minimum wage, limits the amount of deductions that employ-
ers can make from wages for food and accommodation, and regulates the hours worked.
However, under SD13, employers are only required to pay sick leave if workers have
accrued sufficient sick leave, accruing sick leave at a ratio of 1 day of sick leave for every
26 days worked [41]. Paid leave and family responsibility leave only have to be granted
to fixed-term workers if their contracts are for more than four months [41]. To limit their
obligations under SD13, employers opt to employ workers on short-term contracts, and
when farmworkers are ill or injured, they are often denied sick leave or are required to
present a medical certificate [39,41].

Farmworkers also struggle to obtain timely or affordable healthcare given their remote
location, limited transportation options, and low wages [39]. A study conducted in 2003
pointed to the impact of significant health budget cuts and the centralization of healthcare
delivery, reducing mobile clinic visits to farms by 64% between 1997 and 2000 [42]. The
changes resulted in public clinics operating in fixed facilities or on centrally situated farms
up to 5 km away and operating only on weekdays during office hours. These findings
are consistent with a more recent study conducted in Limpopo, with the majority of
farmworkers reporting walking 2–5 km to the nearest public health clinic, with a third
living beyond a 5 km radius [43].

Farm owners are not responsible for providing housing, although many have his-
torically done so. Moreover, there are no specific regulations governing the conditions
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of on-farm housing. This gap in legislation means that housing for farmworkers often is
substandard [39]. Human Rights Watch reported on Isaak, a farmworker who had lived
for 10 years in a former pig stall with no electricity, water, or ability to provide adequate
shelter from the elements [39]. In hostels, primarily maintained for seasonal workers,
conditions are often overcrowded and unclean, with reports of as many as 17 sharing a
single room [41].

Farm owners have no incentive to maintain housing in good condition, as the Exten-
sion of Security and Tenure Act (no.62 in 1997) stipulates that any farm dweller, even those
whose employment has been terminated, may only be evicted from on-farm housing if
the farmer obtains a court order and if suitable alternative housing is available. To avoid
the ESTA’s strictures, farmers appoint workers on short fixed-term rather than permanent
contracts and accommodate them in on-farm hostels or not at all [41]. Farmworkers endure
this housing because moving elsewhere is often not financially feasible due to both their low
wages and the transportation costs of getting to work. The skewed land-holding patterns in
South Africa mean that poor people in rural areas have very few options for affordable and
decent housing near remote farms. In recent years, overcrowded, unsafe, and unsanitary
informal settlements have been growing outside wine-producing towns [44].

Despite these evident occupational hazards, farmworkers have limited avenues to
report grievances. Most workers keep quiet, fearing that if they complain they will lose
their jobs or get deported if they are foreign migrant workers [41]. A study of citrus workers
in the Western Cape found that about a third of workers were represented by a worker
committee to which they lodged their grievances [41]. Farmers have actively attempted
to block union formation on farms [39]. In the Western Cape region, unionization of
farmworkers is low at 5–8%, compared to a national average of 25% [39].

4. Wine Farms as Disease Hotspots

There is currently limited to no literature or data available on the prevalence of dis-
eases among farmworkers in South Africa, and even less that detail the health conditions of
farmworkers in the Cape Winelands. One study in the Cape Winelands District Municipal-
ity, formerly known as the Boland District Municipality, found a high prevalence of MetS
among farmworkers [45]. MetS is a cluster of risk factors including high blood pressure,
elevated fasting blood glucose, increased waist circumference, and high cholesterol, that
are mostly associated with people living with obesity and diabetes. Research has also
shown that the wine farmworker population is chronically malnourished, despite a large
portion of their income being spent on food [42]. Another study among farmworkers in
the Cape Winelands District found the incidence of TB to be exceptionally high, with a
reported new smear-positive TB incidence rate of 1685 per 10,000 population [46], three
times the provincial rate and almost five times the national level [47,48]. Although there is
a dearth of studies on TB incidence and prevalence among farmworkers in South Africa,
it has been reported that there is an increased risk of TB for agricultural workers globally
when compared to workers in other occupations [49,50]. According to the National Oc-
cupational Mortality Surveillance South Africa (NOMS-SA), of the 114,706 deaths due to
TB reported between 2013 and 2015, agriculture constituted the largest share of TB-related
deaths at 20% [51]. The odds of dying from TB are 58% higher among agricultural laborers
compared to those in other occupations with odds increasing among workers exposed to
silica dust [52].

High levels of exposure to silica in the agricultural industry has been reported in
South Africa [53]. As noted elsewhere [30], the lung damage resulting from silica exposure
likely contributed to increased COVID-19 infectivity in certain occupations in South Africa.
High levels of pesticide and other chemical exposure are common on farms, known to
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increase asthma and other lung conditions. The limited pesticide-protective equipment and
overcrowded living and transportation conditions further supports a likely higher burden
of COVID-19 among South African farmworkers, as present elsewhere [22,54,55]. It is not
possible to gauge whether the area’s morbidity and mortality from COVID-19 was more
or less than the national, as population statistics were based on 2011 census data and not
representative of current area population and, as elsewhere, statistics were probably an
undercount [41].

In 2010, farmworkers were reported to have a higher burden of HIV (35–42% vs.
18%) [56,57] relative to the general South Africa population [58]. In 2001, the HIV prevalence
among pregnant women attending public health antenatal facilities in Cape Winelands
Municipality District was 8.3% [59]. Farmworkers have an increased HIV risk due to several
factors, most notably the link between farm work and migration [60]. Migration is described
as the single greatest predictor of HIV risk and prevalence in Sub-Saharan Africa [61]. In
South Africa, farmworkers who are migrants (internal and foreign) and their partners have
a higher burden of HIV compared with non-migrants and their partners [62–64].

Finally, harmful alcohol consumption and its negative impact has been identified
as particularly high among farming communities in the Western Cape [65–68]. Rates of
fetal alcohol syndrome or partial fetal alcohol syndrome in the province are among the
highest in the world [69,70], and alcohol-related interpersonal violence and child neglect
has been highlighted as serious problems [65,69,71,72]. A study on alcohol use in wine
farms in Stellenbosch/Franschoek and Vredendal in the Western Cape, demonstrated a
high prevalence of both current drinking (69%) and, among current drinkers, symptoms
of problem drinking (73%), with the drinking scores surpassing provincial estimates by 2
for men and 3.5 times for women [68]. Farmworkers in the Cape Winelands describe their
community as “characterized by excessive drinking”, with intergenerational problematic
drinking, drinking-related interpersonal violence, physical violence and injury, and sexual
infidelity considered norms [73]. Rather than viewing excessive drinking as problematic,
wine farmworkers view drinking as serving important functions, including as a facilitator
of pleasure, recreation, stress release, and social connection [73].

5. Occupational Syndemic of Farmworkers in the Cape Winelands

Two elements constitute a syndemic: (1) negative disease interactions within a spec-
ified population; and (2) inequitable structural relationships driving disease interaction
and increased health burden. In the case of occupational syndemics, structural factors
and anthropogenic environments are expressed in unsafe work and living conditions and
ineffective labor policies. For South Africa’s wine industry, occupational syndemics include
a high burden of MetS, TB, HIV, and problem drinking driven by high levels of exposure
to pesticides damaging lung tissue, crowded and unsanitary living conditions increasing
airborne disease transmission, and a historical legacy of the “dop” system supporting inter-
generational excess drinking which contributes to risky sexual practices and interpersonal
violence; see Figure 1. Moreover, labor policies that perpetuate low wages and substandard
housing and limit workers’ ability to take sick leave, and centralized healthcare systems
that limit access to health facilities, further support disease transmission and increase
disease morbidity.

Addressing the first element of the syndemic—the interaction of diseases resulting in
deleterious health outcomes—South African wine farmworkers experience a high preva-
lence of four deadly diseases (MetS, TB, HIV, problematic drinking) and these diseases are
known to adversely interact. Interaction exists if the joint effect is significantly larger than
the sum of the individual effects. In diseases, this can occur across multiple pathways and
mechanisms, including (1) diseases/conditions that weaken the effectiveness of compo-
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nents of the body’s immune system; (2) diseases that damage organs and tissues, facilitating
the onset of other diseases/conditions; and (3) diseases that disrupt body cellular signaling,
causing a downgrading of cell functioning, increasing vulnerability to and the impact of
other diseases.

Figure 1. Occupational syndemic model of wine farmworkers in South Africa.

In South Africa, high TB/HIV co-infection rates are an important contributory factor
to increased TB risk in farmworkers. Population TB risk is elevated an additional 25% by
HIV [74,75]. In 2020, Africa was reported as the region with the highest cases of HIV/TB
co-infection, with South Africa contributing to an astounding 50% of these [76]. HIV
was directly responsible for 55% (4.8 million) of the TB cases and 69% (1.4 million) of TB
deaths [77].

As described elsewhere [30], HIV infection alters the general immune system as
well as specifically attacking M. tuberculosis-specific T cells, rendering individuals highly
susceptible to developing active TB. Conversely, M. tuberculosis infection has a negative
impact on the immune system’s response to HIV, increasing the likelihood of HIV infection
and accelerating the progression from HIV infection to AIDS [78]. HIV and TB infections
have also been found to impact the morbidity and mortality of other diseases, including
COVID-19. A cohort study of the South African active hospital surveillance system for
COVID-19 hospital admissions found that the odds of COVID-19 in-hospital mortality
were higher in people with current or past TB infections (AOR 1.48, 95% CI 1.32–1.67) and
for those with HIV (1.34, 1.27–1.43) [79].

HIV-related inflammation, toxicity of treatments, and increasing longevity of peo-
ple living with HIV increases vulnerability to chronic communicable diseases, including
MetS [80]. Modern HIV treatments are known to result in an increase in body weight [81–
83]. Excess body weight has consequential spillover effects on other metabolic outcomes,
including increased risks for diabetes and hypertension [84,85]. Poorly managed HIV,
including detectable and/or fluctuating viral load levels, has been shown to be associ-
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ated with higher comorbid rates with hypertension, diabetes, and cardiovascular dis-
eases [80,85,86].

Alcohol use is a risk factor for TB, HIV, and MetS. A meta-analysis determined that
alcohol use is associated with a 35% higher risk of TB compared to no alcohol use, which
increased to 56% in high-TB burden countries [87]. Furthermore, TB risk rises as ethanol
intake increases, with ethanol intake of more than 60 g per day associated with a 68%
higher risk of tuberculosis compared to no alcohol use [87]. Problem drinking increases
HIV exposure through increased likelihood of sexual violence, and reduced engagement
with condom use [88,89]. Finally, a meta-analysis of prospective studies found that problem
drinkers had a 84% higher risk of MetS than non-drinkers [90].

HIV, TB, and MetS can all be aggravated by high levels of pesticide exposure. Aside
from acute poisonings that can occur, persistent pesticide exposure can disrupt immune
system function by inhibiting lymphocytes and monocyte proliferation, affecting the pro-
duction of cytokines and immunoglobulins, altering the cell’s phagocytic activity, and
inducing apoptosis, thereby increasing infectivity and worsening progression of HIV and
TB [91,92]. Long-term exposure to pesticides has the potential to induce energy metabolic
disorders by disturbing the physical process of energy absorption in the intestine and
energy storage in the liver, adipose tissue, and skeletal muscle, as well as energy regulation
by the pancreas and immune cells [93]. These pesticide-induced disruptions ultimately
cause abnormal levels of blood glucose and lipids, which in turn induce the development of
related metabolic diseases, including overweight, underweight, and diabetes [94]. Pesticide
exposure can also increase risk for chronic respiratory illnesses, malnutrition, depression,
and problem drinking [95–99].

The second aspect of a syndemic—structural factors creating unsafe occupational
conditions that drive disease—is also evident on farms in the Cape Winelands. Many
argue that occupational health hazards in the Western Cape are related partly to the legacy
of institutionalized distribution of alcohol by means of the “dop” (tot) system, a form of
remuneration practiced during the colonial and apartheid eras whereby farmworkers were
part-paid with low-quality wine supplied throughout the day [100–103]. This practice
was a means to control and maintain farmworkers as a cheap source of labor and was
not restricted to workers involved in the wine industry. The “dop” system and its legacy
of inexpensive and readily available alcohol reflects the wider dispersion of a culture of
alcohol consumption in rural communities in the region today [68].

Current labor policies further contribute to compounding disease burden among wine
farmworkers. As noted previously, the ESTA, aiming to protect workers from housing
evictions, has resulted in worse housing conditions, or no housing, as employers are unable
to evict terminated employees, resulting in less housing availability. Employers are not
required to provide housing, and under SD13, are not allowed to deduct housing costs
from wages. SD13 also requires employers to provide benefits, such as paid sick leave,
as described previously. To reduce this cost, employers offer only limited-term contracts
that are not subject to the same benefit and labor regulation requirements. Furthermore,
union formation for wine farmworkers has been blocked and there is limited labor policy
compliance oversight (see “Efforts to address occupational syndemics in Cape Winelands”).
In addition, the centralization of healthcare services limits access to rural farm dwellers
with limited access to transportation.

Singer termed these conditions of employment a form of “occupational violence” [37].
Over time this produces chronic occupational stress experienced both physiologically
and emotionally as constant fatigue, anxiety, feelings of hopelessness, and the sense of
being a disposable commodity [41]. Chronic stress induces enduring exposure to stress-
related hormones (e.g., corticotrophin-releasing hormone, cortisol, catecholamines, and
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thyroid hormone). Prolonged exposure to these chemical messengers, which places the
body in a constant state of alertness, weakens the immune system, affects muscle and
cognitive function, and promotes mental health issues [104], increasing the risk for multiple
interacting health conditions and the development of occupational syndemics.

6. Efforts to Address Occupational Syndemics in Cape Winelands

Efforts to improve conditions on farms in the Cape Winelands have been made by
various private actors, including farmers’ associations, industry bodies, and retailers [39].
In 2001, Agri Wes-Cape, the largest farmers’ association in the province and the provin-
cial affiliate of Agri SA, the largest agricultural organization in South Africa, adopted a
comprehensive Code of Conduct for its members. In 2002, the wine industry created the
Wine Industry Ethical Trade Association (WIETA), a multi-stakeholder initiative that audits
members. In 2008, the fruit industry began an ethical trade program. Some international
retailers have imposed their own audit requirements and supported other programs within
their supply chains.

During the COVID-19 pandemic, the WIETA collaborated with government insti-
tutions and industry bodies to obtain information and guidance on how to mitigate the
pandemic. In response to the pandemic, in 2022, 24 farmworkers were trained as com-
munity health workers, a Western Cape Government Health initiative in collaboration
with non-profit and agricultural industry partners [105]. The Aurum Institute in Malmes-
bury, Western Cape, implemented the USAID-funded TB Local Organizations Network
(LON) project in 2022 to support organizations to implement locally generated solutions to
improve TB diagnosis, treatment, and prevention services [106].

These initiatives have had varying degrees of reach and impact, but have so far failed
to substantially alter conditions across all farms in the Western Cape, both because the
state’s lack of enforcement of farmworkers’ rights [107,108] and recent shifts in global health
and development funding. In 2013, the ratio of labor inspectors to workers in the Western
Cape was 1:16,090, exceeding the International Labor Organization’s recommended ratio
of 1:10,000. At the time, Inspection and Enforcement Services in the Department of Labor
had only 56 inspectors in the Western Cape, of which just 6 were Occupational Health
Safety inspectors. Given that these 56 inspectors had to inspect all workplaces in the
province, they only managed to conduct 23% of inspections in the Agriculture, Forestry and
Fishing sector [109]. In addition, an agreement between the Department of Labor, AgriSA,
and other parties requires that labor inspectors give farmers prior notice of inspections,
undermining inspectors’ capacity to identify violations [39].

The COVID-19 pandemic further challenged efforts to improve occupational condi-
tions. With an influx of COVID-19 patients admitted to medical facilities, South Africa
observed a 50% reduction in the number of TB tests performed and in the collection of HIV
and TB medication during pandemic years [110,111]. As facilities and resources were real-
located to treat COVID-19 patients, other patients with major diseases, like HIV or TB, were
at risk of not being treated or of developing complications [112,113]. Similar disruptions in
HIV testing, positive HIV tests, and initiation of antiretroviral therapy were reported as an
impact of COVID-19 [114]. Models project that this will dramatically increase incidence of
both HIV and TB for years to come [115].

In January 2025, the USAID issued blanket stop-orders to pause the implementation
of USAID-funded activities, and in February terminated all USAID-funded programs in
South Africa. In South Africa, PEPFAR and USAID make up 14% of the national TB budget.
The reduction in funding has impacted linkage to TB care, prevention, screening, testing,
treatment and follow-up, community-based services, and TB-HIV integration, threatening

150



Trop. Med. Infect. Dis. 2025, 10, 179

progress in reducing TB incidence and mortality, and undermining the significant progress
made in South Africa in addressing both HIV and TB over the past decade [116].

7. Conclusions

The syndemics lens affords insights into the sociobiological dynamics of health as
codetermined by interacting biological and social forces. This examination of wine farm-
workers in South Africa indicates that these forces include physically demanding and
dangerous working conditions, labor policies which support substandard and unsanitary
living environments, labor migration, precarious working contracts, minimal benefits and
low pay, and a centralized healthcare system that limits access to robust healthcare. In ad-
dition, farmworkers in the Western Cape region are still impacted by the historical practice
of the “dop” system, which created a culture of problem alcohol use. These conditions
of occupational violence increase the susceptibility of wine farmworkers to high levels of
chronic stress, which increases susceptibility to communicable and non-communicable
diseases that present as an occupational syndemic. The syndemics framework offers an
important tool to understand the impact of national and global social and structural rela-
tionships and their impact on worker health and can be used to inform public health and
clinical responses and comprehensive labor reforms.
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