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Abstract

Background: COVID-19’s heavy toll on human health, and its concentration within specific at-risk groups including the
socially vulnerable and individuals with comorbidities, has made it the focus of much syndemic discourse. Syndemic theory
recognizes that social factors create the conditions that support the clustering of diseases and that these diseases interact in
a manner that worsens health outcomes. Syndemics theory has helped to facilitate systems-level approaches to disease as a
biosocial phenomenon and guide prevention and treatment efforts. Despite its recognized value, reviews of syndemics
literature have noted frequent misuse of the concept limiting its potential in guiding appropriate interventions.

Objective: To review how the term ‘syndemic’ is defined and applied within peer-reviewed literature in relation to
COVID-19.

Design: A scoping review of definitions within COVID-19 literature published between January |, 2020 to May I5,
2023 was conducted. Searches took place across six databases: Academic Search Premier, CINAHL, |STOR, MEDLINE/
Pubmed, PsycINFO and Scopus. PRISMA-ScR guidelines were followed.

Results: Content analysis revealed that COVID-19 has varied clustered configurations of communicable-non-
communicable diseases and novel communicable disease interactions. Spatial analysis was presented as a new strategy
to evidence syndemic arrangements. However, syndemics continue to be regarded as universal, with continued mis-
understanding and misapplication of the concept.

Conclusion: This review found that current applications of syndemics remain problematic. Recommendations are made
on the design of syndemic studies. A syndemic framework offers an opportunity for systems-level thinking that considers
the full complexity of human-disease interactions and is useful to inform future pandemic preparations and responses.
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(demographics and social factors influencing disease out-
comes). From the population-level perspective offered by
anthropology, syndemics theory recognizes that social and
structural factors create the conditions that support the
clustering of diseases within certain populations and that
these diseases can interact in a manner that worsens health
outcomes. While initially drawing attention to the unique
arrangements of HIV-related disease clustering within
distinct populations, such as violence and substance use
among inner-city populations in Hartford, CT,' or tuber-
culosis and HIV in mine workers in sub-Saharan Africa,z’3
the interest and application of the syndemics concept has
spread across multiple disciplines to address varied com-
municable and non-communicable diseases.

Adoption of the concept accelerated when in 2002 it was
taken up by the Centers for Disease Control and Prevention
(CDC) because of its value in assessing synergistically
interacting epidemics and the role of social factors like
poverty and discrimination in exacerbating adverse disease
interactions. Over time, syndemics theory has helped to
facilitate a holistic approach to disease as a biosocial
phenomenon and to guide various prevention and treatment
efforts.* Most recently, the CDC presented a “syndemic
approach” to address MPOX that entailed comprehensive
sexual healthcare given the association of MPOX cases with
HIV and other sexually transmitted infections among gay,
bisexual and other men who have sex with men.’

Despite its recognized value, reviews of the syndemics
literature have noted frequent misuse of the concept to label
disease events that do not adhere to the dual nature of
syndemics involving both two or more interacting diseases
or other health conditions and specific social drivers of
vulnerability.**® Notably, a meta-knowledge analysis of
the syndemics literature published between 2001-2020 in-
dicated a bifurcation of syndemic thought.” Singer, the
originator of the term and the most published syndemics
scholar established the principles of the theory,"'*'" which
have been further perpetuated by other notable scholars in
the field including Mendenhall. However, Stall et al.'?
presented a strategy to measure the effect of what was
termed ‘syndemic factors,” with the aggregate count of co-
present diseases or psychological conditions predicting
worse health outcomes. This paper has been cited
1,058 times, including by other influential syndemics
scholars including Mustanski et al. and Parsons et al.'*'*
forming the foundation of various studies evaluating syn-
demic arrangements. The consequence of Stall’s summative
approach (which does not investigate actual disease inter-
action) has been a widespread misunderstanding and mis-
application of the theory.">!”

Given the complexity of COVID-19, its heavy toll on
human health and well-being, and its impact and concentration
within specific at-risk groups including individuals with co-
morbidities and the socially vulnerable, it has become the

focus of much syndemic discourse. In 2020, Richard Horton,
the well-known and widely cited editor of The Lancet, pub-
lished a Comment in which he declared “COVID-19 is not a
pandemic. It is a syndemic”.'® This assertion helped to trigger
a re-examination of COVID-19 because it had become clear
that this grave threat to health and survival was being driven by
the consequential interaction of multiple diseases: severe re-
spiratory syndrome caused by the coronavirus 2 (SARS-CoV-
2) and various non-communicable and communicable dis-
eases. Further, this interaction was concentrated within social
groups subjected to long-standing social and economic dis-
parity, thus fitting the definition of a syndemic. However,
nuancing Horton’s call for considering COVID-19 a syndemic
rather than a pandemic, Mendenhall'® argued that “Calling
COVID-19 a global syndemic is misguided. ...What is driving
coronavirus to move through the population in the USA and
interact with biological and social factors, however, differs
from other contexts....This matters because in other contexts
COVID-19 is not syndemic.”

A similar re-thinking of the pandemic was published in-
dependently by Singer and Rylko-Bauer*® under the title “The
Syndemics and Structural Violence of the COVID Pandemic:
Anthropological Insights on a Crisis.” This paper examined the
pandemic as a complex infectious disease event driven by a
rising rate of both communicable and non-communicable
diseases and an array of vulnerabilities created by the struc-
tural violence experienced by specific oppressed populations.

To date, there are 329 publications listed in PubMed that
reference “COVID syndemics.” As such, it is important to
review how the terms and definitions of the syndemics of
COVID-19 have been conceptualized to help guide future
research, policy, and clinical practice in COVID-19 care and
prevention. In this paper, we provide a scoping review of the
COVID-19 syndemics literature published since 2020. As
Peters et al.”' indicate, scoping reviews are best used to
assess a body of literature that has not yet been compre-
hensively reviewed, and/or is heterogeneous; to map ex-
isting literature in terms of its nature, features, and volume;
to clarify working definitions and conceptual boundaries of
a topic; and to identify gaps in existing literature/research.

The goals of this review are to determine: (1) How
extensively the syndemics framework has been utilized to
respond to COVID; (2) How the syndemics concept has
been deployed as an explanatory approach in scholarly
COVID publications; (3) If the same definitional problems
with the syndemics concept exist in the COVID literature as
occurred in the pre-COVID syndemics era; (4) The key
insights gained from using a syndemic framework in un-
derstanding and responding to COVID; and, (5) Existing
gaps in the COVID syndemics literature. The research
question guiding this review is: How is syndemics defined
in relation to COVID-19 within peer-reviewed publications
and what are the key conceptual components that form these
definitions?
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Methods

Scoping reviews are conducted to systematically map the
research evidence of a particular field and identify gaps in
the literature®® with the intention of “establish[ing] how a
particular term is used in what literature, by whom and for
what purpose”.?® The Arskey and O’Malley** scoping re-
view framework was used, involving the following iterative
steps: 1) identifying the research question, 2) identifying
relevant literature, 3) literature selection, 4) charting the
data, and 5) collating, summarizing and reporting the re-
sults. The Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) Checklist,”* see Supplemental File 1, was
used to ensure all of the relevant aspects required of a high-
quality scoping review were completed.

Search strategy

Six databases were searched for publications dated January
1, 2020 to May 15, 2023 (present), including: Academic
Search Premier, CINAHL, JSTOR, MEDLINE/Pubmed,
PsycINFO and Scopus. These search engines were chosen
as they cover multi-disciplinary research articles from an-
thropology, sociology, medicine, nursing, and public health.
The following search terms were used: “COVID*” AND
“syndemic*” OR “syndemics.” Search terms were searched
for within the entire document, not limited to title and/or
abstract. The papers identified were imported to EndNote
bibliographic software and duplicate papers (n=720) and
those not written or translated into English (n=65) were
removed.

Inclusion and exclusion criteria

The title and abstracts of the retrieved papers were screened
by both authors (NB and MS) according to the PCC
framework.”! Publications were included if they presented a
discussion of COVID-19 as a syndemic. Following an
initial screening, 484 additional papers were removed that
were not about COVID-19, specifically those that refer-
enced the COVID-19 pandemic or syndemic as context for
an issue but did not further analyze syndemic features of the
health issue of concern. No restrictions were placed on the
type of study or type of publication (letter, review, com-
mentary) since it was important to gather a broad scope of
the application of the term syndemic as used in the literature.

The remaining publications (n=258) were then catego-
rized as: “not syndemic” (n=71); “syndemic substitution” —
used the term “syndemic” rather than “pandemic” to align
with Horton'® but did not examine a syndemic arrangement
(n=28); “misuse of the term” — either considering disease
comorbidities/interactions but offering no social context to
explain disease clustering, or describing disease clustering

in terms of social vulnerabilities but not describing disease
interactions (n=84); or “syndemic” (n=57) that met estab-
lished criteria — articulating the interactions between two or
more diseases or other health conditions and identifying and
describing the influence of specific social drivers of vul-
nerability. In cases where the authors disagreed with the
categorization of publications, the full text was assessed,
and an agreement reached.

The full text of the articles identified as “syndemic” were
reviewed. Papers were included for final review if they
presented a clear definition of a syndemic including disease/
health condition interactions and at least some indications of
why diseases clustered within certain populations given
specified social conditions.

Data charting and analysis

A data charting form was developed to extract relevant data
from the articles. Data were extracted on the study char-
acteristics (authors, year, and journal); the aim of the
research; the syndemics definition used; the reference given
for the definition (if one was used); the diseases/health
conditions considered; and the social vulnerabilities de-
scribed. Inductive content analysis was used to analyze the
definitions. This method was chosen as it is a systematic and
flexible approach that allows the researcher to describe
phenomena and extract meaning from textual data into
content-related categories.”” Definitions provided and ref-
erences given for the definition were assessed, determining
if the nature of the definition (e.g., highlighting biology or
social factors over biosocial interactions) was influenced by
the reference selected (e.g., theory originator Merrill Singer,
or theory users).

Ethics approval
Not applicable

Results

Figure 1 summarizes the flow of the screening process.
Initial searches found 1,527 publications. Following the
screening of titles, abstracts, and full texts, 57 publications
were included for final review that contained a discussion of
syndemics in relation to COVID-19.

Most publications were journal articles (n=54), including
9 reviews and 8 editorials or commentaries. Almost one half
(n=24) of publications were in clinical journals. The re-
maining were in anthropology or sociology journals (n=7)
or public or global health journals (n=16), with publications
also in specialty religion, transportation, and conflict fo-
cused journals reflecting the impact of COVID-19 on all
sectors and the value of the syndemics perspective as a way
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Figure 1. PRISMA 2020 flow diagram for systematic reviews of COVID-19 syndemics literature from 2020-present (May 15, 2023).
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.

of systems-level thinking. One report and two book chapters
were also included.

Four ‘syndemics’ definitions were found across the
57 publications. Over half (n=31) of publications included a
complete definition. Ten publications only presented the
idea of co-existing and interacting diseases or health con-
ditions, with limited articulation of social drivers; three
presented only the social aspect of a syndemic with limited
articulation of disease interactions, and five identified both
biological and social elements, but with no indication of the
nature of the biological interactions. Despite these limita-
tions in definitions, all papers met the criteria for a syn-
demic, including evidence of disease interactions and social
drivers. See Supplemental File 2 for details.

References cited for syndemic definitions were mostly
from the term’s originator, Merrill Singer, with 22 from
early publications introducing the term,"'®'" and 19 from
more recent publications.’*?” Other references were cited

by seven publications and no reference was given in another
nine publications corresponding to publications that offered
no definition of syndemics.

The research aims of the publications varied. Collec-
tively the studies contribute to growing literature on syn-
ergistic interactions between non-communicable and
communicable diseases, specifically cardiometabolic dis-
orders (obesity, diabetes, hypertension, cardiovascular
disease) and COVID-19 (n=29). The publications offer
details on the pathways of interaction that have been sug-
gested.?’ Specifically, people with COVID-19 are suscep-
tible to an inflammatory cytokine storm that leads to acute
respiratory distress, shock, and rapid deterioration. Indi-
viduals with diabetes are more at risk for this response and
have amplified angiotensin-converting enzyme 2 (ACE2), a
binding site for SARS-CoV-2. Finally, SARS-CoV-2 in-
fection increases stress levels causing the release of hy-
perglycemic hormones which increase blood glucose
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advancing pre-diabetes. SARS-CoV-2 causes myocarditis
and affects the lungs, causing increased strain on the heart
which is particularly problematic in individuals with ex-
isting cardiovascular disease. Infectious disease interactions
with COVID-19 examined in the literature included HIV
and TB (n=8) together and separately, malaria (n=2), and
neglected tropical diseases (n=2). Mucormycosis (fungal
infections) (n=2), food insecurity (n=4), gender-based vi-
olence (n=2), substance use (n=1), and mental health (n=1)
were also presented as synergistically interacting with
COVID-19.

Common social constructs included increased exposure
to COVID-19 due to economic vulnerability that required
front line work, continued work during epidemic outbreaks,
and high-density housing. Some unique social constructs
were also revealed such as police violence,”® Redlining
policies that create high density neighborhoods with limited
medical resources in the US,?* COVID-19 control practices
including lockdowns that increased risk of gender-based
violence,***! disrupted global food systems,’” and the
availability of and subsequently unmonitored use of over-
the-counter steroids and antibiotics in India due to an
overburdened health care system.’*=**

Publications focused on specific populations such as
African Americans in the US,?%*> Muslim communities
in the UK,?**” and indigenous communities in Brazil’s
Amazon basin®® drawing attention to structural factors
denying access to quality housing, education, employ-
ment, food, and healthcare and systemic racism height-
ening stress levels that increased the likelihood of chronic
conditions which interact negatively with COVID-19.
Publications also recognized certain professions, such as
long-haul truck drivers, as at high risk for COVID-19
syndemics given the lifestyles that involved long periods
of inactivity, poor diets, limited access to healthcare and
consequently poor chronic disease management, and high
stress.””"** Finally, publications recognized the COVID-
19 control efforts either independently or in addition to
existing social and structural factors created conditions
for the clustering of interacting diseases.*'™* Stay at
home or lockdown policies resulted in job losses and
economic downturn, primarily impacting communities
already experiencing socioeconomic hardship.

Content analysis of the publications revealed four key
themes, namely the continued regard for syndemics as
universals, the expansion of the concept to explain new
observations, the development of new strategies to evidence
the theory, as well as continued discrepancies between the
definition of syndemic theory and its application.

Syndemics are regarded as universal

Of the publications considered “syndemic,” few provided a
focused assessment of the social and structural context

driving disease clusters within specific populations.
COVID-19 is a syndemic only among certain populations.
What needs attention are the shared dynamics of the
community that create a collective risk for disease. Grav-
lee®® offered a comprehensive examination of systemic
racism, chronic health inequities, and COVID-19 among
African Americans revealing how the confluence of his-
torical and present-day social and structural factors (e.g.,
race-based segregation, mass incarceration, intergenera-
tional wealth disparities, police violence, food insecurity,
housing density) support the existence of chronic conditions
including diabetes and hypertension which interact poorly
with COVID-19. Presenting a more focused perspective,
Quinn et al.*® explore these relationships as they occur for
Black residents in Chicago, IL revealing a unique interplay
of racism and violence in the city that adds to longstanding
inequities (food deserts, segregated living) that contributes
to poor physical (asthma, diabetes, obesity) and mental
health (stress, PTSD).

Distinctions within specific populations are also revealed
by Dogra and Shahid*®*’ who present the COVID-19
dynamics of British Muslims. They argue that experiences
of Islamophobia translate into both social and structural
inequities in housing, employment, and healthcare access,
increasing stress levels resulting in high allostatic load and
biological weathering. The discussion of commercial or
long-haul truck drivers by Lemke et al.**** reveals chronic
stressors endemic to the profession (e.g., long hours spent
under high stress, reduced access to quality diets, poor
sleeping opportunities, limited access to healthcare and
social support) that heighten not only chronic disease but
also increase exposure to and poor outcomes from COVID-
19. These specifics provide opportunities for better in-
formed and positioned programming and policy that can
address the unique contextual factors that create the sup-
porting conditions for disease interactions. Nations and
communities need the work of frontline laborers and
frontline laborers need public health policies that protect
their health.

Studies that offered localized perspectives also revealed
communities within communities. While examinations at a
national scale may not reveal syndemic relationships,
closer examinations can indicate inequalities and vulner-
abilities that create clustered health conditions. For ex-
ample, four studies using geographic information systems
(GIS), spatial mapping, or population level data to identify
disease clusters (COVID-19 plus comorbidities) consid-
ered whether social vulnerability indicators predicted more
severe COVID-19 outcomes.***” The studies showed that
while social vulnerabilities did predict more disease
clustering, they did not have the same impact on disease
severity in all communities (see more discussion below).
This finding confirms the importance of context specific
and locally informed explorations to understand the social
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and biological dynamics driving different observed
outcomes.

New revelations about syndemic interactions

Publications added evidence of new infectious disease
syndemics, including COVID-19 and HIV and/or TB,
malaria, and neglected tropical diseases. While the bio-
logical interactions are not well articulated, clinical data
from 37 countries indicate that HIV infection is a significant
independent risk factor for severe COVID-19 presentation
and mortality.*® Immune suppression, chronic inflamma-
tion, and common underlying conditions associated with
HIV infection (e.g., diabetes, metabolic syndrome) likely
account for greater COVID-19 severity, particularly in in-
dividuals with poorly managed HIV.** Publications also
drew attention to social conditions of people living with
HIV such as stigma, reduced access to healthcare for disease
management, food insecurity, substance use, social isola-
tion, depression and emotional distress.**->

COVID-19/TB biological interactions are also not well
articulated, however, existing meta-analyses indicate shared
dysregulation of immune responses leading to increased risk
of COVID-19 severity and TB disease progression, spe-
cifically reduced levels of IFN-y which increases suscep-
tibility to TB and the decreased activation of CD4+cells by
TB needed to suppress COVID-19.°" Socially, given
overlapping transmission routes (droplets), individuals al-
ready at high risk for TB also were at high risk for COVID-
19, such as individuals working and living in close confined
spaces.*! In addition, COVID-19 mitigation efforts dis-
rupted healthcare services including routine TB diagnosis
and treatment and reallocated already scarce resources to
COVID-19 care.*'!

Publications examining potential malaria/COVID-
19 syndemics indicate that it is unclear whether im-
munomodulation caused by malaria and other neglected
tropical diseases might be beneficial or harmful to COVID-
19 coinfections.’>>> Malaria-induced changes to immune
responses (suppressing the production of pulmonary cy-
tokines leading to reduced inflammation and clinical
symptoms) has been shown to be protective against severe
manifestations of some respiratory viruses such as influ-
enza,”” a condition known as a counter-syndemic. However,
scholars argue that even small changes in the risk of severe
outcomes due to coinfections could result in substantial
changes in the epidemiology and overall impact of COVID-
19 in low- and middle-income countries heavily burdened
by malaria and with limited healthcare and economic ca-
pacity to manage epidemic outbreaks.

Uncommon health conditions were also revealed to
have syndemic interactions with COVID-19, as in the
case of the iatrogenic syndemics of mucormycosis and
diabetes. In India, an unexpected and deadly second surge

of COVID-19 placed significant strain on an already
burdened healthcare system, resulting in hospitals
overcapacity, the depletion of medical grade oxygen
supplies, and many patients managing severe illness at
home not under medical supervision.>*** In their des-
peration, doctors and infected individuals turned to
corticosteroids to reduce COVID-19 induced inflamma-
tion. The steroids increased blood sugar levels in patients
with diabetes and stimulated diabetes onset worsening
COVID-19 outcomes (see diabetes/COVID-19 interac-
tions described above). Poorly controlled diabetes and
corticosteroids are also a major risk factor for mu-
cormycosis, a rare disease caused by fungi found in soil
and decaying organic matter. Compounding the crisis
were shortages of the main drug used to treat mu-
cormycosis. While COVID-19 associated mucormycosis
was not unique to India, the confluence of social and
biological factors including a high prevalence of poorly
controlled diabetes, excessive use of corticosteroids, and
environmental exposure given India’s humid climate and
reliance on homemade and unsterilized personal pro-
tective equipment created the conditions to support
syndemic disease clustering.

Publications examining mental health and substance
use disorders offer comprehensive pictures of how
COVID-19 mitigation efforts, existing social vulnera-
bilities, and biological interactions created new COVID-
19 syndemics. The fear generated by the threat and
disruption presented by the COVID-19 pandemic im-
pacted anxiety, depression, psychosis, suicidal ideation
and drug use disorders.”* Widespread unemployment
exacerbating financial and other stressors, and reduced
access to mental health services, amplified these effects.
Public health control efforts further disrupted support
networks, both personal and professional, which proved
particularly serious for people already vulnerable, those
with a history of psychiatric illness, substance abuse
issues, or of lower socioeconomic status.’> A reciprocal
relationship between COVID-19 and neuropsychiatric
disorders has been observed, in that preexisting neuro-
psychiatric disorders amplified COVID-19 infection risk,
and COVID-19 infection, a consequence of its impact on
brain physiology, the kynurenine pathway function, and
central nervous system inflammation, increased the risk
of new-onset psychiatric disorders or dementia.>®>°

New strategies to evidence syndemic arrangements

Most syndemic studies that attempt to provide a quantitative
assessment of synergistic interactions obtain data from
individuals and conduct multivariate analyses to determine
whether factors are mutually reinforcing. This approach
often does not assess synergistic interactions and does not
provide the population-level analysis important to syndemic
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theory. Syndemic theory is population-based as we are
looking to understand clusters of diseases within a com-
munity, believing that something in the shared culture and/
or shared experience is creating the conditions for disease
co-existence and interaction. How big that population is
depends on what is shared.

Providing a population-level perspective, Arena et al.,
Chung et al., and Lee and Ramirez***” present place-based
assessments of disease clustering. Lee and Ramirez*® utilize
GIS mapping to evaluate social and health determinants
associated with higher COVID-19 infections and deaths in
counties in the US state of Colorado. County-level analysis
found positive associations (not causal) between COVID-19
deaths in rural areas with lower access to information via
broadband internet and routine and emergency healthcare,
and COVID-19 infections in urban areas with higher
population density and asthma.*” General linear analysis of
estimated census-track rates of COVID-19 indicated that
comorbidities of mental health and obesity, and social
vulnerabilities of poverty, living in mobile homes, and
having no vehicle had the greatest positive effect of
COVID-19 rates in Colorado.*® These innovative ap-
proaches to identifying possible syndemics would be
strengthened by further assessments of the causal adverse
interactions in play and a closer look at social contexts.

Analysis of the Hong Kong Clinical Data Analysis and
Reporting System found variations in the effects of multi-
morbidities on COVID-19 severity relative to income
levels.*> Medium and high-poverty areas experienced
higher COVID-19 severity corresponding with multiple
comorbidities (aOR = 2.88 [1.86—4.45], p < 0.001; aOR =
2.38 [1.52-3.74], p < 0.001, respectively), statistically
significant on both multiplicative and additive scales. The
authors suggest that underlying socioeconomic inequalities
in the public-private dual-track healthcare system have
contributed to both inequities in chronic disease manage-
ment and COVID-19 treatment.

While these approaches are still limited in their as-
sessments of synergy and detailing causal pathways, pop-
ulation level data can better account for shared social,
structural, political, historical, and environmental attributes
of a community, rather than the presumption of sharing
based on individual demographics such as race/ethnicity,
income level, and educational attainment that are standard
in epidemiological analyses.

Misuse of the term

The publications that misuse the syndemics concept either
focused on comorbidities, their physiological interactions
and clinical presentation, on social conditions that height-
ened COVID-19 disease risk or the impact of the COVID-
19 pandemic on certain communities, or on the impact of
COVID-19 mitigation efforts on other health conditions. We

present some of them here as we feel they are valuable in
any discussion of COVID-19 but highlight that they do not
present a COVID-19 syndemic. As such, they inform dif-
ferent responses.

First, publications described in detail the interactions
between diseases but failed to describe the social contexts
that allow diseases to cluster in certain populations. For
example, Faratisha et al.’” describe a molecular docking
study to examine the effects of the compound Nigericin as
an antimalarial and antiviral (anti-SARS-CoV2). Rao”®
present an overview of the “twindemics” of cardiovascu-
lar disease and COVID-19, indicating the high affinity of
SARS-CoV-2 for the spike protein receptor, highly ex-
pressed on endothelial and adipose tissue and therefore
vulnerable to COVID-19 infection. Pajuelo-Reyes et al.”’
analyzed case counts of COVID-19 and malaria in native
communities in the Amazonas of Peru, but do not discuss
why either through biological interactions or social context
native communities were at higher risk for disease clusters.
Considering the clustering of respiratory infections,
COVID-19 and TB, Sheerin et al.®” profile COVID-19 gene
expression signatures on RNA-sequencing data from in-
dividuals infected with TB, identifying shared dysregula-
tion of immune responses to COVID-19 and TB. Given
these results the authors suggest that clinicians evaluate
COVID-19 patients for potential TB co-infection. Other
publications describe the clinical presentations, manage-
ment, and outcomes of patients with co-occurring condi-
tions, such as COVID-19 patients living with HIV®' or
patients with COVID-19 associated mucormycosis
infections.®

Conversely, some publications describe social context or
structural conditions that contribute to disease clustering
within certain populations but offer no discussion of the
nature of disease interactions. For example, Krishnamur-
thy® presents a detailed argument for the impact of mass
incarceration as the driving force for high COVID-19 rates
in the US, with Black Americans most impacted given
existing conditions in prisons and jails that contribute to
communicable disease outbreaks and delayed disease
containment responses. Many of these publications draw on
syndemic scholars’ arguments for greater attention to social
and structural context, as Mendenhall et al.** note: “Syn-
demic thinking requires a shift in clinical practice, to look
beyond diseases and think about how social distress, es-
pecially when it becomes chronic, can undermine clinical
interventions for co-occurring conditions.” Consequently,
these publications use syndemic terminology to present a
‘social determinants of health’ argument.

Some publications draw specific attention to racial/ethnic
inequalities that became central to the public conversation
on COVID-19 in the US and the UK. Given the timing of the
George Floyd murder and the heightened public awareness
of police killings, Curry®’ argues that anti-Black racism and
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pandemic disease are interrelated and synergistically en-
hanced. Poteat et al.®® argued that historic and present-day
systematized racism including slavery, mortgage Redlining,
political gerrymandering, lack of Medicaid expansion,
employment discrimination, and health care provider bias
contributed to heightened COVID-19 morbidity and mor-
tality of Black Americans. Additional scholars®”-°%-6%-7°
similarly argue that Chuukese and Marshallese, minority
Micronesian ethnic groups in Hawaii, are at increased risk
for COVID-19 due to disparities in housing (living in
multigenerational households with limited opportunities for
social distancing), employment (operating as low-paid
frontline workers with no security or paid sick leave),
and healthcare access.

Finally, responses to COVID-19, specifically severe and
prolonged lockdowns, were presented as structural factors
creating conditions driving heightened disease or health
condition risk, although not always interacting or comorbid
with COVID-19 infection. Lockdowns worsened economic,
social, and healthcare marginalization for some commu-
nities or population segments which in turn heighten disease
risk for unmanaged/untreated diabetes, HIV, TB, and ma-
laria. Burns and Albrecht’' present increase substance use
disorder and drug overdose risk in small-town America
because of COVID-19 control policies that diminished or
halted efforts focused on safe drug use or overdose pre-
vention. A theoretical increase in dengue transmission was
presented as related to restrictions on mobility.”* Restricted
mobility was also recognized as increasing cases of gender-
based and domestic violence.”**’* Finally, border closings,
travel restrictions, disruptions to globalized economies,
supply shortages, increased costs, and inflation influenced
food access globally.”

In one way or another, all publications mentioned above
provided a partial description of “syndemics” but failed to
complete the picture of adversely interacting diseases/health
conditions, the promotion of negative disease/health con-
dition interface and/or the creation of disease/health con-
dition vulnerability, and the consequent pathways of
disease/health condition interaction. As such, these publi-
cations tend to muddy the definition and conceptual un-
derstanding of syndemics. This pattern risks redefining
syndemics in ways that water down the usefulness of the
concept in addressing the health burdens of affected pop-
ulations (e.g., identifying pathway interventions, blocking
disease interactions).

Discussion

This review addressed the research question: How is syn-
demics defined in relation to COVID-19 and what are the
key conceptual components that form these definitions?
COVID-19, like HIV before it, is a highly syndemogenic
disease. This term refers to diseases that frequently interact

with other diseases to produce syndemics. Infectious dis-
eases, especially those that downgrade or disrupt the im-
mune system, like COVID-19, are often syndemogenic. In
the case of COVID-19, it appears that the disease causes
stem cells to produce more white blood cells that send
inflammatory signals than the comparable cells of people
without COVID-19. These changes suggest why this dis-
ease damages so many different organs and why some
people with long COVID have high levels of body
inflammation.”®

There are a growing number of documented physio-
logical interactions with both communicable and non-
communicable diseases (NCD) that cluster in populations
with specific social dynamics. This has contributed sig-
nificantly to our understanding of communicable disease
and NCD interactions. It underscores the heavy burden of
disease in countries currently undergoing epidemic
transitions,*"">* and the importance of preventing or closely
managing NCD’s in countries where communicable dis-
eases are no longer endemic. Evidence is still developing
with regard to some physiological dynamics, such as re-
lationships between malaria, NTDs, dengue, and COVID-
19. Understanding these dynamics will prove particularly
important in disease-endemic areas, not just for the con-
tainment of COVID-19, but in preparation for future
pandemics.

COVID-19 laid bare the social and structural inequities
that drive much disease and allowed for the interaction of
COVID-19 with other health conditions. Socially, eco-
nomically, and politically marginalized populations already
struggling with underlying health conditions including
NCDs, substance abuse, mental health conditions, and other
chronic communicable diseases (HIV and TB) were at
particular risk for COVID-19 morbidity and mortality given
increased exposure, reduced access to routine disease
management, and delayed onset of COVID-19 care or even
mismanaged COVID-19 care as was the case in India’s
reliance on corticosteroids.**** Even COVID-19 control
efforts established or worsened existing structural and social
inequities, generally within already vulnerable populations.
Disruptions in global food supplies and job losses influ-
enced local food insecurity, contributing to challenges in
syndemic disease management.*>**””-7® Rising global rates
of gender-based violence followed the shutdown of support
services and the implementation of stay-at-home orders
which not only trapped individuals with their abusers, but
enhanced or initiated violent behaviors given economic and
disease-related stressors.**!

While the reviewed literature offered multiple attempts
to invoke a syndemic approach or at least apply syndemic
language, definitional problems with the concept remain.
Multiple reviews of syndemics literature have noted what
appears to be a branching of the concept.”’~*"" On one
hand, scholars are retaining the foundational definition
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which recognizes the interaction of both biological and
social elements. On the other hand, syndemics has become a
catch-all phrase to imply independently or collectively co-
or multi-morbidities, social determinants of health or social
injustice, with no consideration for either interaction or
causal pathways. Much of the misuse of the concept has
occurred because of efforts to empirically measure highly
complex dynamics, resulting in oversimplification and a
disregard for the syn-ergy aspect of syn-demics.

Some have argued that the concept itself is limited in its
utility largely because of this misapplication.'>'” However,
scholars who fully apply the concept recognize its potential
in offering insights that require a systems-thinking ap-
proach. In a commentary titled, “A systems approach to
preventing and responding to COVID-19,” Bradley et al.*’
note:

Systems thinking can help policymakers understand and in-
fluence the spread of infection and its multifaceted conse-
quences across the community since society is itself a complex
adaptive system. It can provide a framework to look beyond the
chain of infection and better understand the multiple impli-
cations of decisions and (in)actions in face of such a complex
situation involving many interconnected factors.

Before COVID-19, scholars warned of impending
pandemics and numerous simulations revealed that inade-
quate preparation would worsen the overall impact. Fol-
lowing a pandemic simulation exercise, Clade X, run with
US White House and Congress leaders in May 2018, Jeremy
Konyndyk, senior fellow at the Center for Global Devel-
opment, noted, “We have a strong end game once there is a
vaccine, and we have a strong opening game if countries
contain an outbreak when case numbers are low”.®’
However, he pointed out systemic deficiencies in the
public health system and the often overlooked “middle
game” in advance of pandemics.

Evidencing a complex system, or syndemic arrangement,
remains a methodological challenge. As noted by Boes
et al.® it is difficult to find suitable causal models of disease
interaction, and adding social and structural context only
exacerbates the challenge. Studies that only consider the
social dynamics and fail to lay out biological disease in-
teractions or, conversely, studies that only recognize disease
comorbidities and fail to acknowledge interactions of social
drivers, are unlikely to unravel the complex causal pathways
that promote disease clustering.

The literature does indicate a movement towards a
rigorous application of the full syndemics framework to
help focus COVID-19 and other disease interventions be-
yond case-by-case individual treatment. These include
quantitative spatial analyses to recognize disease clustering
in geographic locations followed by assessments of social
dynamics to offer an explanation of the observed

relationships.***” They also include deep qualitative as-
sessments of communities that share the experiences of
systemic racism, disease-related, religious, or ethnic-based
discrimination, or even livelihoods, with clearly laid out
causal pathways to explain interacting disease clusters and
their social drivers evidenced through existing
scholarship.”®*>~3" Further efforts to explore strategies or
approaches to understand the complexities of disease ex-
periences will only enhance the utility of the syndemic
concept.

Key recommendations for how to conduct a rigorous
syndemic assessment:

1. Observe the clustering of diseases or health condi-
tions within defined populations. Populations can be
defined by a multitude of different shared attributes
including spatial, race/ethnicity, gender, sexual
identity, or economic class. Given the social
meanings ascribed to certain diseases, such as HIV,
diabetes, or substance use disorders, these chronic
conditions may present a dual social and biological
burden, with physiological interactions of the
chronic disease occurring with other health condi-
tions and creating the social dynamics such as stigma
or social isolation that increase vulnerability to
disease clustering.

2. Determine if there are known or likely physiological
associations between the observed diseases. This
may require thinking across disciplines including
epidemiology to identify disease burdens, and bio-
medical literature to understand clinical manifesta-
tions of disease and disease physiology. Interactions
should be synergistic, not summative. The existence
of one disease enhances the poor outcome of the
other due to interactions, not just because of co-
existence.

3. Interrogate social dynamics that might explain why
health conditions cluster in populations. Detailed
observations and rich qualitative data, ethnographic
literature, historical accounts, social studies (an-
thropology, economics, political science, sociology),
and demographic data can help to capture the unique
social dynamics at play in the past and present.

4. Theorize, or employ empirical strategies to measure
social and biological dynamics to evidence, causal
pathways that explain interacting disease clusters
across populations.

Conclusion

Given the occurrence of COVID-19, HIV, and other
communicable diseases before them, we can assume with
high confidence that pandemic disease will be a routine part
of the future. Furthermore, history is clear, in a time of
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radical environmental change, we should expect new
zoonoses to emerge. With new human-animal-environment
interactions, there are likely to be new and unexpected
disease interactions and new social dynamics that create risk
for disease clusters. Present literature on COVID syndemics
indicates that evidence is still developing concerning
physiological dynamics between clustering disease, there
remain definitional problems with and application of syn-
demics theory, and evidencing complex systems presents a
methodological challenge. Despite these limitations, the
syndemic construct offers an opportunity for systems-level
thinking, considering the full complexity of social life in-
clusive of public health and healthcare systems, as well as
economies, welfare policies, housing dynamics, anthropo-
genic climate and environmental change, and social
structures to inform future pandemic preparations and
responses.
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