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Abstract

Purpose of review: The aim of this article is to summarize the status of syndemic research on
HIV and noncommunicable diseases (NCDs) to identify opportunities for improving research to
benefit prevention and treatment of NCDs among persons living with HIV.

Recent findings: The majority of research on syndemics of HIV and NCDs has been conducted
in the United States, with few studies in low and middle-income countries. The substance abuse,
violence, and AIDS syndemic model was used by a quarter of the studies, however, most other
studies failed to outline a syndemic model for interpreting their findings. Mental illnesses were the
dominant NCD (15 out of 16 studies), and only one study explored physical health NCDs.

Summary: Recent studies referring to syndemics of HIV and NCDs often do not meet criteria for
a syndemic framework. Future research needs to assure minimum criteria are met: articulation of
two or more health conditions, descriptions of social/geographic context that impact the
relationship among these conditions, a syndemic model with proposed mechanisms for interaction
in the particular social/geographic context, and a population or context without the observed
syndemic. Expanding the current syndemic research beyond the United States context and beyond
mental illness also would enrich the field.
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INTRODUCTION

All syndemics are local. Syndemic theory is unique approach in medicine and public health

because it requires clear articulation of specific local sociocultural, economic,
environmental, and geographic context influence the interaction of two or more health
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conditions [1-3]. Syndemic theory grew of out of anthropological observations in the 1990s
that AIDS was more prevalent in inner-city context where substance use and violence
clustered together - this came to be known as the substance abuse, violence, and AIDS
(SAVA) syndemic [1]. More recently, the clustering of diabetes and depression among
Mexican immigrant women in Chicago has been described as a syndemic interaction among
violence, immigration, depression, diabetes, and abuse (VIDDA) [2]. This work has been
expanded to understand why diabetes is more likely to be comorbid with depression in some
context, but it is comorbid with HIV in a different context, and comorbid with tuberculosis
in a different context [4], as well as uncovering how diabetes occurs in the context of obesity
in most settings but malnutrition in another setting [5]. Similarly, in some populations
inflammatory arthritis is more likely to be comorbid with a host of noncommunicable
diseases, whereas in other context there is less multimorbidity associated with the condition
[6]. Ultimately, syndenmic theory is a powerful tool to more accurately map the distribution
of multimorbidity across populations and settings, and then to develop more effective
approaches to prevention and treatment.

STATE OF THE RESEARCH: HIV AND NONCOMMUNICABLE DISEASE
SYNDEMICS

Our objective was to determine the current state of the research field on syndemics of HIV
and noncommunicable diseases (NCDs). As more people with HIV live with this as chronic
condition and early mortality has dropped, it is increasingly important to consider how to
prevent and treat NCDs in this population. A literature search was done on January 22nd,
2020, using OVID for articles within 2018 and 2019 that used the following key terms:
syndemics, HIV, noncommunicable disease. This preliminary search yielded 126 articles.
Articles that had infectious diseases as comorbid conditions, did not describe a syndemic
and did not look at a population that was HIV positive were excluded from this review. From
here, authors excluded 76 articles through the step of title exclusion; another 34 articles were
excluded after reading the full text and using the same exclusion criteria. The search and
exclusion steps yielded 16 articles.

The majority of the studies were cross-sectional epidemiologic studies with a purpose of
quantifying and describing the prevalence of cooccurring mental health disorders and HIV
(see Table 1). There was only one study that longitudinally assessed the additive effect of the
syndemic relationship between mental health disorders over a year [7]. Jemison et al.[8] was
the only study that implemented an intervention, the Trauma Intervention for Affect
Regulation, AIDS and Stimulant, and assessed the feasibility and acceptability of it
addressing components of the SAVA syndemic model. Qualitative methods were not often
used to outline the syndemic relationships with only three articles using qualitative methods,
one of which uses mixed methods [8,9,10].

Of the group of articles, 75% of them were based in the United States with the majority
focusing urban centers. There were two studies done in Asia, one in China and one is
Kazakhstan and two in Africa, specifically Botswana and South Africa. No studies came
from South East Asia or Europe. Studies across geographic settings reported similar results
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and used the same syndemic framings. Diversity of study population was seen among the 16
articles in regards to gender, sexual orientation, and ethnicity. Though a couple of studies
allowed for participants to be 18 and older, no study focused specifically on adolescents,
whereas two studies focused elderly populations above the age of 50 [9,11]. Diversity in
socioeconomic status was lacking in the group of studies, with most focusing on those in a
lower socioeconomic status such as formerly incarcerated individuals, individuals who
unemployed, individuals who had unstable housing, or individuals that have a year income
under $20 000 [12-14].

NONCOMMUNICABLE DISEASES COMORBIDITIES AND SYNDEMIC
MODELS IN CURRENT RESEARCH

Only one article looked at physical health conditions, specifically high blood pressure,
diabetes, and arthritis, when looking at syndemic relationships [9]. All other studies focused
on mental health disorders with substance use being the most focused upon. The temporality
of what condition came first was not often mentioned with the exception of experiences of
childhood trauma [7]. Specific syndemic models were not referred to in the majority of the
studies. The SAVA syndemic model was refereed by four papers [8,15,16,17]. One article
referred to the substance use, mental illness, and familial conflict nonnegotiation model
(SUMIC) [18].

In general, the studies that looked at prevalence rates of factors that were a part of the
syndemic models show trends of lower odds of viral suppression for those who have a
mental health disorder. Wang et al.[19] showed an outcome for mental health disorders
rather than one for HIV. They show that for people living with HIV/AIDS, the psychosocial
factors in the syndemic model are associated with a magnifying effect in predicting suicidal
ideation. Few studies had comparison groups, but a couple did compare relationships
between the same syndemic factors for people who are living with HIV/AIDS and those who
are not [19]. The longitudinal study did not show different trends than what was reported by
the cross-sectional ones, thus, supporting in that instance that the syndemic trends are
sustained over a year [7]. Only one study looked at an intervention and looked at the
feasibility and acceptability of a three-month case management intervention. Results showed
that the case management intervention results in reduced substance use and lower HIV viral
loads [8]. Three studies reported qualitative findings, one was a mixed-methods study. Both
of the solely qualitative were based in Africa, with one being in South Africa and one in
Botswana. Findings from the South African study highlight the unique challenges that
people living with HIV and a cooccurring NCD face with navigating the healthcare system.
Examples of challenges were clashing appointments at different clinics and high costs of
traveling to clinics far away [9]. Findings from the study in Botswana highlighted the stigma
associated with mental health and HIV such as how witchcraft is often seen as the causal
belief for mental illness. Of interest, most participants endorsed that it is worse to have a
mental illness than HIV [10].
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A RESEARCH AGENDA FOR SYNDEMICS OF HIV AND
NONCOMMUNICABLE DISEASES

The current literature reveals the disconnect between syndemic theory and how studies are
designed and analyzed. Below, we outline six recommendations for a research agenda to
optimize the use and interpretation of syndemic models:

1. Identify the specific HIV and NCD comorbidity:

Syndemic theory assumes that there is an interaction between the two or more health
conditions in the comorbidity or multimorbidity relationship. In mental health, there has
been specific work on when comorbid conditions are presumed to interact versus cooccur
without some mutual reinforcement or influence [20,21]. For example, depression and post-
traumatic stress disorder (PTSD) suppress antiviral immune responses and increase
proinflammatory responses, thus increasing susceptibility to certain types of comorbidities
[22,23]. Other conditions, such as gastroesophageal reflux or plantar fasciitis, do not appear
to be more common in persons with depression or PTSD compared with the general
population. When studying syndemics, it is crucial that there be a hypothesized connection
between health conditions that can then be studied in relation to social, economic, and
geographic context influencing the relationship. A model has recently been proposed to
assess syndemic interaction of inflammatory arthritis with depression via common
biological pathways [6]. In the current literature on HIV and NCDs, this is not well
articulated because studies lump together multiple forms of mental illness or multiple
physical illnesses (hypertension, diabetes, and arthritis) into the same model, thus making it
difficult to clarify pathways and processes.

2. Document the social, economic, and geographic context in the comorbidity is
occurring:

It is vital to document the context in which a proposed comorbidity or multimorbidity is
observed. In syndemic models, this context is what drives the association between the
conditions of interest. If an association between two health conditions occurs at the same
prevalence across all populations, then that is not a syndemic, that is just a common
universal comorbidity. However, if the rates of occurrence vary by context, then there is
something about that context that is contributing. Therefore, there needs to be clear
understanding of social, cultural, political, economic, geographic, and environmental aspects
of that context. For example, cultural models related to gender roles influence the likelihood
of exposure to interpersonal violence and the availability of resources to mitigate that
violence risk, this then contributes to differences in risk of negative reproductive health
outcomes [24,25]. Some studies of HIV and NCD syndemics evaluated men who have sex
with men. However, the cultural context of men who have sex with men varies considerably
by setting as shaped by economics, religion, politics, culture, and numerous other factors.
Therefore, the specific local social world of men who have sex with men in one community
needs to understood and not assumed to be synonymous with the next community, country,
or world region.
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3. Propose a mechanism of action for the syndemic interaction:

A syndemic requires a proposed pathway from the social context to the interaction of two or
more health conditions. There needs to be a proposed mechanism by which the proposed
association occurs. Clearly articulating that association allows for appropriate study design
and analysis to test the pathway. Then, that leads to being able to design syndemic care
models that are most likely to be effective for prevention or intervention [4]. With HIV, the
type of antiretroviral regimen and other medications influence the likelihood of
comorbidities. Similarly, the availability of health services to diagnose and treat NCDs will
influence the prevalence of comorbidities. Under social conditions, with high exposure to
social stressors, especially loneliness and social isolation, the impact on antiviral and
proinflammatory pathways contributes to if and what type of comorbidities could be present
[6,22,26]. Moreover, the specific contribution for how a context influences the comorbidity
needs to be outlined. Poverty can have a range of impacts on health, but the specific
consequences will vary by social structure, social welfare services, and impact on exposure
to other risk factors.

4. Demonstrate a context or population where the syndemic does not occur:

In the research worlds of infectious disease, cancer biology, and other health conditions,
study designs are required that do not have an exposure of interest to demonstrate lower or
no prevalence of the disease in the unexposed group. A similar approach is needed in
syndemic research. If a particular social, economic, and geographic context is hypothesized
to contribute to greater likelihood of disease comorbidity, then in a setting that lacks that
particular socioeconomic-geographic profile, there should be a weaker association between
the health conditions. For example, in VIDDA syndemic among Mexican immigrants, the
immigrant status reduces access to healthcare and increases exposure to violence [2]. This
increases the likelihood of depression, which biological and behaviorally impacts
association with diabetes. Moreover, cultural issues related to misdiagnosis by healthcare
workers increases the likelihood of inappropriate treatment with diabetogenic psychiatric
medications [27]. In syndemic thinking, this predicts that in settings without this same
constellation of social, economic, and political factors that there will not be the same
association among depression and diabetes. In philosophy and logic models, this represents
the idea of the counterfactual. Figure 1 illustrates this visually. In context A, we assume that
some specific feature of the social, economic, and geographic context influences the specific
comorbidity. But, in context B, some aspect of the social, economic, and geographic context
is not present, and therefore, the influence on the comorbidity will not occur.

5. Develop a more representative global scope of syndemic research:

The current syndemic literature on NCDs is strongly skewed to US populations. This short
changes the research field because we lack other context to explore when, where, and among
whom there are different HIV and NCDs comorbidity. Owing to diversity in social
experience, cultural practices, healthcare availability, geographic and environmental
determinants of health, and other factors, we are best able to capture potential syndemics
and settings where syndemic relationships do not occur when we have a comprehensive
global picture of disease associations. Populations affected by humanitarian crises, for

Curr Opin HIV AIDS. Author manuscript; available in PMC 2020 October 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bhardwaj and Kohrt

Page 6

example, bear a high burden of mortality and morbidity and often have exposure that are less
prevalent in the general population. There has recently been a call for more syndemic
research in humanitarian settings [28]. Refugees in Ethiopia show high rates of diabetes
despite undernutrition and malnutrition in this population [5]. Given high rates of exposure
to sexual violence among populations in humanitarian settings, this is an important group to
evaluate potential HIV and NCD syndemics.

6. Address the breadth of possible NCDs among persons living with HIV:

One of the major limitations of the current field was that almost all studies only explored the
relationship of HIV with mental illness. There is public health and clinical need to explore
HIV and other NCDs. Because of the nature of HIV and the long-term impacts of the
treatments, a host of NCDs could be explored. HIV and diabetes are comorbid in some
populations, and this can have important social implications because of stigma associated
with the conditions, as demonstrated among populations in Kenya, whereas the diabetes has
not been documented to increase stigma among other populations such as those in the
United States [4]. As people with HIV live longer, there is an increased burden of cancer,
and cancer is known to have wide variations in prevalence across populations and settings.
Therefore, it is reasonable to explore potential HIV and cancer syndemics.

CONCLUSION

Current research practices to understand comorbidity of HIV and NCDs have not optimally
integrated syndemic theory to benefit prevention and intervention efforts. Most research
studies employing the 'syndemic' label have documented epidemiological associations
among HIV and particular NCDs (e.g., mental illness), but few have outlined the specific
social, economic, and geographic factors that contribute this comorbidity. Moreover, the
research studies typically fail to provide examples of different social, economic, or
geographic factors where the specific comorbidity is not as prevalent. This precludes
demonstrating that a syndemic interaction is at play. Because public health and clinical
initiatives have different effectiveness across settings and populations, it is likely that
syndemics play a large part in HIV and NCDs. Therefore, we are obligated to improve the
science of syndemic research by clearly demonstrating a comorbidity, describing the
socioeconomic-geographic context in which it is occurring, proposing a mechanism of
interaction for the relationship, and demonstrating a different population or context where
the relationship does not occur. This will ultimately open new opportunities for prevention
and treatment to improve the lives of people living with HIV.
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KEY POINTS

The vast majority of recent articles looking at syndemics between HIV and
noncommunicable diseases focus on mental illnesses rather than physical
noncommunicable diseases.

Few studies describing an HIV and noncommunicable disease syndemic have
been conducted outside the United States.

Recent studies mentioning syndemics for HIV and noncommunicable
diseases often do not provide a model incorporating social, economic, and
geographic factors.

Most studies of HIV and noncommunicable disease lack comparative samples
and settings where the syndemic does not occur.

Most research studies are using epidemiological methods to outline syndemic
relationships between HIV and noncommunicable diseases, but few employ
interventions to try to reduce aspects of the syndemic relationship.

Curr Opin HIV AIDS. Author manuscript; available in PMC 2020 October 07.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Bhardwaj and Kohrt

Observed syndemic relationship
between HIV and NCD in Context A

Page 10

No observed syndemic relationship
between HIV and NCD in ContextB
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FIGURE 1.

Syndemics of HIV and noncommunicable disease occur in specific social, economic, and
geographical context (context A), but the comorbidities are less likely to occur in other

settings and populations (context B).
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Table 1.
Characteristics of Included Articles (n=16)
Characteristics N (%)
Study Design
Epidemiology 12 (80)
Qualitative 3(18.75)
Intervention 1(6.25)
Site
USA 12 (75)
China 1(6.25)
Kazakhstan 1(6.25)
South Africa 1(6.25)
Botswana 1(6.25)
Syndemic Model
Substance Abuse, Violence, and AIDS (SAVA) 4 (25)

Substance Use, Mental Iliness and familial Conflict non-negotiation Model (SUMIC) 1 (6.25)

Unspecified 11 (68.75)
Co-morbid condition with HIV

Mental Health (depression, substance use, PTSD, anxiety, schizophrenia, 15 (93.75)

Physical Health (high blood pressure, diabetes, arthritis) 1(6.25)
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