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Abstract: Background: The COVID-19 pandemic is an epidemiological and psychological crisis;
what it does to the body is quite well known by now, and more research is underway, but the
syndemic impact of COVID-19 and mental health on underlying chronic illnesses among the general
population is not completely understood. Methods: We carried out a literature review to identify
the potential impact of COVID-19 and related mental health issues on underlying comorbidities that
could affect the overall health of the population. Results: Many available studies have highlighted
the impact of COVID-19 on mental health only, but how complex their interaction is in patients with
comorbidities and COVID-19, the absolute risks, and how they connect with the interrelated risks in
the general population, remain unknown. The COVID-19 pandemic can be recognized as a syndemic
due to; synergistic interactions among different diseases and other health conditions, increasing
overall illness burden, emergence, spread, and interactions between infectious zoonotic diseases
leading to new infectious zoonotic diseases; this is together with social and health interactions
leading to increased risks in vulnerable populations and exacerbating clustering of multiple diseases.
Conclusion: There is a need to develop evidence to support appropriate and effective interventions
for the overall improvement of health and psychosocial wellbeing of at-risk populations during this
pandemic. The syndemic framework is an important framework that can be used to investigate and
examine the potential benefits and impact of codesigning COVID-19/non-communicable diseases
(NCDs)/mental health programming services which can tackle these epidemics concurrently.
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1. Introduction

The term “syndemic” was first conceived by Merrill Singer to describe “synergistically
linked” epidemics that coalesce and emerge as a result of adverse social circumstances [1].
A syndemic is defined by the Centers for Disease Control and Prevention (CDC) as “syner-
gistically interacting epidemics” [2] that result in an inordinately increased disease burden
due to the clustering of adverse factors; with the interaction between two or more factors
more synergistic rather than additive [3]. Syndemic theory emphasizes the socio-structural
determinants of health disparities by focusing on critical targets for intervention rather
than individuals and connects these socio-structural conditions to synergistic health epi-
demics [4]. A syndemic is composed of three components, including co-occurring or
clustering diseases, adverse interactions between those diseases called biological–biological
interaction, and social/environmental and other factors causing or exacerbating the disease.
Syndemic is distinguished from other types of epidemics by the presence of both bio–bio
and bio–social interactions [4]. In a nutshell, the syndemic approach examines the nature
of disease concentrations in populations, as well as interactions, in connection with social,
environmental, and economic factors driving this synergism. Furthermore, a syndemic
offers predictions about how epidemic interactions add to the illness burden and about
how to effectively intervene to reduce this burden [1].
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The COVID-19 pandemic can be recognized as a syndemic due to the following:
(1) synergistic interactions among different diseases and other health conditions, increasing
overall illness burden at every level; (2) emergence and spread of infectious zoonotic
diseases and their interactions leading to new infectious zoonotic diseases [5]; (3) social and
health interactions leading to increased risks in vulnerable populations and exacerbating
clustering of multiple diseases [4]. There is reason to believe that COVID-19 is a syndemic,
not only a pandemic, based on the available data: a term used in medical anthropology that
combines the concepts of ‘synergy’ and ‘epidemic’, and provides a philosophical backdrop
for these disasters. Despite the available reporting on the infrequent fatalities of the young
and those without any underlying health condition, the elderly and those with preexisting
comorbid health conditions continue to account for the great majority of deaths [6]. People
are disproportionately affected by the COVID-19 situation, leading to increased structural
disparities not only between social groups and classes, but also between generations [7].
Since there is imposition of new rules, social habits, and mobilizations, it has an impact at
both the micro- and macro-system levels [8].

2. Review Methods and Search Strategy

A narrative review methodology was chosen to map the body of literature on
COVID-19, chronic illnesses, and mental health during the current pandemic, includ-
ing a greater range of study designs and methodologies, to provide a descriptive overview
of the reviewed material. There is no standard protocol for narrative reviews, therefore, a
non-systematic electronic literature search was conducted using health-related research
databases, including PsycINFO, PubMed, Google Scholar, Web of Science, and Scopus.
The search period for relevant studies was conducted in November 2021–March 2022 and
the search terms included variations in the terms for the following: ((chronic diseases*)
OR (morbidity*) OR (mortality*) OR (deaths*) OR (Severe disease outcome*) AND (severe
acute respiratory syndrome coronavirus 2* OR COVID-19* OR SARS-CoV-2* OR COVID-19
pandemic*) AND ((Psychological Stress*) OR (Anxiety*) OR (stress*), OR (Mental Health*)
OR (Mental Disorders*) OR (stress disorders*) AND (mental health* OR mental illness*)
AND (syndemic*) OR (COVID-19 * AND interaction*) OR (Syndemic* AND coronavirus*)
OR (SARS-CoV-2* AND mental health* AND syndemic*)). The database search was con-
ducted on titles, keywords, and abstracts, with “AND” entered to link different categories
of search terms. We utilized forward reference searching to identify the references citing
these articles and backward reference searching after reviewing the references that were
cited in these articles. Non-standardized inclusion and exclusion criteria were used.

Relevant studies were selected only based on the following criteria: (1) focused
on the COVID-19 pandemic; (2) they were contextualized to mental health in terms of
anxiety and depression only, during the COVID-19 pandemic; (3) they were focused
on chronic conditions of interest which included congestive heart failure, hypertension,
chronic obstructive pulmonary diseases, asthma, and diabetes only, in terms of either
severe disease outcomes or mortality during the pandemic; (4) they were focused on
syndemic. All relevant studies published in English were reviewed regardless of their types
or designs, and all countries of origin were eligible for inclusion. Articles were excluded
if they were (1) published outside the search period, (2) did not focus on anxiety and
depression during COVID-19 and reported other mental health conditions, (3) focused on
other chronic conditions, (4) were irrelevant to either the COVID-19 pandemic impact on
mental health, chronic conditions, and syndemic. Finally, the included articles (n = 75) were
peer-reviewed research articles, perspectives, reviews, editorials, and commentaries. These
articles were reviewed, and relevant data were extracted to report the key findings in the
following sections.

3. COVID-19 and Mental Health

COVID-19 and the mental health crisis caused by it, references [9,10] are two concur-
rently occurring epidemics emerging together in real-time, with possible linkages with
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one another. Due to multiple factors, including uncertainty, loneliness, financial worries,
disruption of supply chains, and a lack of access to health care, the COVID-19 pandemic
has evolved into a syndemic. Whether it is the direct or indirect psychological and social
impacts of the COVID-19 pandemic, it is obvious that it could have a long-term impact on
the general population health. While the virus might be potentially deadly, it is a threat to
livelihood and social connections that is creating a generational mental health crisis [11,12].

The COVID-19 pandemic is having an extreme impact on all aspects of society. It is
believed that stress is a common factor impacting the syndemic of disease and health by
influencing social, environmental, and political determinants [4]. There is an increased
incidence of fear, insecurity, anxiety disorders, depression, and suicide during these his-
torical periods of stress [13]. Fear-induced overreaction was reported among the general
population during and after similar epidemics of SARS in 2003 and Ebola in 2014 [14,15].
Not only this, several psychiatric disorders like anxiety, depression, and post-traumatic
stress disorder were reported among SARS and Ebola epidemic survivors and healthcare
workers [16–18]. Changes in our daily life routines, job loss, loneliness, financial struggle,
and grieving over the death of loved ones are all likely to negatively impact many people’s
mental health and wellbeing now and in the future.

The COVID-19 pandemic is having an acute and long-term negative impact on anxiety,
depression, psychosis, and suicidal ideation, among other clinical and drug use disor-
ders [19]. It is evident that the emotional and mental health impact of COVID-19 and
quarantine is much, much more than the fear of contracting the virus [20]. A study re-
ported that 34.1% of participants with an experience of quarantine reported psychological
symptoms like stress, anxiety, insomnia, and depression as compared to those who did not
experience quarantine (27.3%), indicating the adverse impact of COVID-19 and quarantine
measures on mental health [21]. Many of the expected outcomes of quarantine, as well as
the associated social and physical separation measures, are important risk factors for mental
health problems [22]. A few of these examples include self-harm, suicide addiction, sub-
stance abuse, domestic and child abuse, and psychosocial risks due to loneliness, financial
stress, and unemployment [23,24]. Uncertainty, boredom, loneliness, loss of freedom, and
separation from loved ones, can create dramatic effects [25,26]. During these extraordinary
circumstances, it is expected to witness anxiety and coping responses to stress, but at the
same time, it is suspected that prevalence of anxiety, depression, and the number of people
engaging in harmful behaviors will rise in the future.

The public health measures implemented to limit the spread of COVID-19 have af-
fected all segments of the population. Globally, surveys documenting COVID-19 mental
health repercussions have specified certain groups who may be more vulnerable to the pan-
demic’s psychological consequences. Women, younger age cohorts, those with economic
instability or lower income, those who have lost income owing to the pandemic, those who
live with others, and those who perceive a higher risk of COVID-19 infection are among
the at-risk groups [27–29]. Because of the scope of the COVID-19 pandemic, it may be
difficult to extrapolate results from previous studies to the present. Prior infectious disease
outbreak research has tended to focus on specific populations (e.g., affected patients, health
care workers, and persons who have been quarantined), with fewer studies focusing on
broader general-population samples [30–32]. Despite the fact that the effects of COVID-19
on mental health have not yet been studied systematically, it is expected to have an adverse
impact on mental health necessitating immediate action [33,34].

4. COVID-19 and Chronic Diseases

COVID-19 impacts almost every system of the human body, including the respiratory,
neurological, cardiovascular, renal, gastrointestinal, musculoskeletal, and hematological
systems [35]. People with existing health conditions, the elderly, and those with weak
immune systems, face a considerable risk from COVID-19 [36]. Co-occurrence of physical
health conditions and mental conditions may muddle diagnosis, treatment, and disease
progression. For example, heart failure as well as chronic obstructive pulmonary disorder
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(COPD) may either disguise or reflect symptoms of anxiety, depression, and post-traumatic
stress disorder, making their diagnosis improbable [37]. Furthermore, there is an increased
risk of mental health issues, stress, and functional impairment due to underlying physical
health conditions [38]. Likewise, the higher rates of chronic conditions, including diabetes
and hypertension have been reported in those suffering from severe mental disorder [39].
Several research studies have indicated a direct link between chronic diseases with mental
health issues like depression [40,41] in the general population [42,43].

It is acknowledged that the interaction between physical and mental health is convo-
luted, which can worsen the course of both illnesses [44]. Similar interactions have been
identified in acute and severe cases of COVID-19, diabetes, and depression. It appears that
diabetes promotes viral entry into human cells through certain pathways, while COVID-19
worsens diabetes by stimulating an aggressive damaging immune response [45]. On one
hand, co-existence of diabetes and depression cause adverse effects on both morbidity and
mortality [46]; while on the other hand, there is a 1.5-fold increase in mortality in people
with diabetes due to coexisting depression [47].

COVID-19 also poses a threat to those suffering from cardiopulmonary disease [48]
causing hypoxemia in approximately 15–20% of the patients requiring ventilator support
in critical conditions [49]. Though COVID-19 infections are not directly linked to asthma,
patients with moderate-to-severe or uncontrolled asthma are more likely to be hospitalized
from COVID-19 [50], indicating that asthma may be an important risk factor for COVID-19
severity and hospitalization. Smokers who are asthmatic and elderly, in particular, are at
an increased risk of severe disease if infected with COVID-19 [51]. In individuals suffering
from obesity and hypertension, the immune responses are activated and aggravated by
chronic stress and biological aging processes [52–54]. A high case fatality is connected to
patients suffering from COVID-19 and uncontrolled high blood pressure [55]. A Chinese
study reported a 6% case fatality rate (CFR) in 23% of hypertensive COVID-19 cases, and the
number continued to increase due to pandemic anxiety [56]. There is a risk of developing
acute coronary syndrome in cardiovascular disease (CVD) in patients with COVID-19. It
is still not clear about the direct relationship and the mechanism of interaction between
COVID-19 and CVD as a compromised immune system was observed in patients with
CVD suffering from COVID-19 [57].

With regards to renal disease, due to an increase in ACE-2 expression, COVID-19
disease is severe in patients with renal diseases [58]. The weak immune response is the
main risk factor for developing COVID-19 infection in those with malignancies. Factors
responsible for enhanced liver damage in COVID-19 patients include drug toxicity, stress,
and systematic inflammatory response, paving the pathway for severe hepatic diseases [59].
The impact of COVID-19 on the nervous system and the causes of neurological symptoms
experienced by COVID-19 patients are still unknown. According to research, headaches are
the most common initial neurological symptom and one of the most prevalent in people
diagnosed with COVID-19 infections while the incidence of headaches varies and falls
within a wide range of 10–70% [60–63].

Most non-communicable diseases (NCDs) including diabetes, cardiovascular disease,
hypertension, asthma, have been reported as risk factors for severe COVID-19 disease
causing an increase in mortality rate and death in most COVID-19 patients and is attributed
to the pre-existing comorbidities [55]. Chronic disease patients have been impacted by the
COVID-19 pandemic both directly and indirectly. Along with morbidity and mortality,
high rates of community spread and numerous mitigation measures, such as the advice to
stay at home, have disturbed lives and led to suffering in social and economic spheres [64].
In addition, the ability to prevent or control chronic diseases has been hampered by this
pandemic, which has also raised concerns about the security of healthcare access [65].

5. COVID-19, Mental Health, and Chronic Diseases

According to the World Health Organization (WHO), 71% of all deaths per year
are attributed to a syndemic associated with mental health conditions and NCDs [66].
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There is a connection between mental health challenges, the COVID-19 pandemic related
morbidity, and mortality caused by the disease itself as well as being related to mitigation
activities such as stay-at-home orders and social distancing [67]. Despite the fact that
there is not much known about the novel coronavirus, there is evidence of multi-organ-
system involvement and syndemic interactions with various NCDs in patients suffering
from COVID-19 [68–70]. Several risk factors have been identified during the COVID-19
pandemic including pre-existing health conditions as well as adverse social determinants
of health that leave many susceptible to the disease [71,72].

The synergism between COVID-19 and NCDs is of reciprocal nature [73]. On the one
hand, pre-existing NCDs, including diabetes mellitus, cancer, cardiovascular disease, and
chronic obstructive pulmonary disease are found to be associated with poor prognosis,
higher risk of complications, increase in intensive care unit admissions, and thereby in-
creased mortality among patients with COVID-19 [74]. While on the other hand, those who
survive COVID-19 are more prone to develop or have further long-term chronic and mental
health conditions [75]. The elevated rates of NCDs and COVID-19 suggest an inclusive
syndemic health burden, pointing towards the intersection of both with social determi-
nants of health. There is considerable evidence hinting towards NCDs as a major factor
responsible for adverse outcomes as a result of COVID-19 infection [75,76] and vice-versa,
while COVID-19 also contributes to the neglect of NCDs [75].

Managing and treating COVID-19 patients is still a major challenge for health care
staff as effective antiviral medications are not yet available. This is because although select
antivirals have proved efficacy in improving clinical outcomes in COVID-19 patients, there
are mixed results for their efficacy in reducing mortality [77]. COVID-19 in individuals
with comorbidities leads to a nexus of increased morbidity and higher mortality. It causes a
detrimental impact on lungs, heart, and kidneys in individuals suffering from conditions
like diabetes, CVDs, and COPD. All these complications have a deleterious impact on
the patient’s health due to acute respiratory distress syndrome, heart failure, renal failure,
multiple organ failure, shock, and ultimately mortality [78,79]. Despite the fact that most
COVID-19 patients develop mild disease, 20% of patients require hospitalization, with
5–8% developing severe symptoms and necessitating intensive care and intensive care unit
(ICU) admission [80]. There is limited accurate data about exact duration of ventilation
but there is an increased need of constant mechanical ventilation for two weeks or more,
to enable patients to breathe normally [55]. Factors influencing ICU admissions include
predisposing factors like age and comorbidities. Data from different countries show that
highest rates of ICU admissions were recorded in the USA at 81%, Italy 5–12%, and 7–26%
in China [81–83].

More than half a million people have died because of the COVID-19 epidemic, which
has caused severe personal and societal losses [84]. In addition to the physical cost, the
emotional consequence is still not entirely clear. The effects have been especially significant
for people with chronic illnesses [69,85]. Conditions that raise the risk for COVID-19-related
severe illness include heart disease, diabetes, cancer, chronic obstructive lung disease,
chronic renal disease, and obesity [86]. Finally, since February 1, 2020, more people
have died from dementia, cardiovascular, and other causes in addition to COVID-19-
related mortality. This increase may be attributable to COVID-19 related deaths or to the
virus’s unintended consequences, such as underutilization of or burden on the healthcare
system [87].

An estimated 14.9 million excess deaths directly associated with COVID-19 have
been reported by the WHO between January 2020 and December 2021 [88]. This calls for
attention to explore excess deaths beyond those directly due to COVID-19, in assessment
of the full impact of the COVID-19 pandemic on overall mortality [89]. Along with the
financial crisis due to the COVID-19 pandemic, there are also indications of mortality due
to “deaths of despair”. The diseases of despair are three classes of behavior-related medical
conditions that include drug overdose, suicide, and alcoholic liver disease. These deaths
are associated with a poor quality of life, including deterioration in emotional and physical
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health, resource constraints, and severe mental illness. Alcohol is a significant factor in
mortality brought on by despair and is thought to be responsible for 15% of all drug
overdoses, 26% of suicides, and 50% of liver disease deaths [90]. The pandemic mitigation
strategies have also reduced social interaction due to physical distancing. Since human
social connection is a strong reinforcer, a lack of it can lead to loneliness, dysphoria, despair,
and general malaise. Negative emotional states have been exacerbated for many because of
the ongoing COVID-19 pandemic, which has also caused social isolation, the loss of loved
ones, loss of livelihood, and drinking to cope. It is possible that rising pandemic-related
stress and increased drug use may fuel an increase in mortality from overdoses, suicide,
and alcohol-related liver disease since the pandemic started against the backdrop of rising
deaths from despair in the United States [91]. These fatalities result from an increase of
behavioral medical conditions in people suffering from despair due to a dreary outlook of
their long-term socio-economic prospects [92]. It has been suggested that this may affect ‘at-
risk’ groups as well as those facing barriers to access care, having both short- and long-term
implications for mental health and substance use. This is raising concerns over both cases
and additional deaths, calling for action for those already-vulnerable populations at greater
risk of contracting COVID-19 [93]. Certain populations, including specific race and ethnic
groups such as African Americans, Hispanics, and Native Americans, as well as those
with poor socioeconomic status, are suffering from chronic diseases, COVID-19 disease,
hospitalization, and mortality [94]. Due to exposure to inadequate social determinants
of health (SDoH), these populations are more at risk. Where people live, work, and play
has an impact on their health, and SDoH can lead to barriers that exacerbate inequalities.
Numerous factors including institutional racism, lack of access to healthy food, lack of
safe and cheap housing, lack of education, kind of employment, inadequate or no health
care, and other factors all have an impact on a variety of health outcomes [95–97]. The
COVID-19 pandemic has exposed fundamental causes of health disparities and aggravated
them. The current situation necessitates a holistic approach and effective coordination of
health services during such health emergencies [98].

6. Syndemic Approach—A Way Forward

The concept of syndemic is not new; it has been applied to understand various issues,
including health disparities, the dynamics of migrant health, malnutrition, violence, sub-
stance abuse, mental health, sexual health, infectious diseases like HIV/AIDS, tuberculosis,
and non-communicable diseases (such as diabetes mellitus, cardiac and pulmonary), over
the years [46,99–101]. The syndemic approach has gained popularity and has been utilized
to study both global health and global mental health over the past 20 years [102]. Ini-
tially the syndemic approach was focused on vulnerable communities in only high-income
countries (HICs) [103], but lately, the syndemic approach has been applied to low- and
middle-income countries (LMICs) too [104–106]. Researchers, such as Mendenhall et al. [46].
and Irene et al. [107] have studied mental health conditions along with NCDs in those coun-
tries where infectious diseases or disease-specific interventions are a priority for research
and policy [104].

Syndemic theory argues that the pandemic might exacerbate disparities in the social,
political, and economic conditions that elevate the risk of disease concentration in vulnera-
ble populations. It considers the synergistic effects of social, environmental, and political
factors affecting etiology and prognosis, at both population and individual level, moving
beyond comorbidity [108] and helps us understand how these factors contribute and influ-
ence the onset and clustering of diseases [109,110]. In addition to disease concentration,
disease interaction is a dominant feature of a syndemic. These interactions are thought to
worsen pandemic consequences by having multiplicative rather than additive impacts. The
syndemic interactions play a prominent role in defining the trajectories and intensification
of infectious diseases [3,111]. The significance of syndemic thinking is emphasized by the
existence of synergistic effects in the short and long term [112].
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The COVID-19 outbreak continues to have an impact on populations, especially those
living in poverty, the elderly, people with disabilities, children, and indigenous peoples. It
is most harmful to those individuals who belong to the social groups that are most at risk.
Early pandemic data suggest that the poor are disproportionately paying the costs of the
virus’s effects on their health and economy. For instance, homeless individuals are more
vulnerable in addition to refugees and migrants, who suffer disproportionately from the
epidemic and its aftermath due to restrictions on movement and a lack of work prospects.
COVID-19 teaches us that social and biological risk are closely intertwined. Viruses may
infect individuals, but pandemics impact entire populations. Like previous pandemics, this
disease is a reflection of political, economic, and social circumstances, and the concept of
syndemic helps us grasp these interactions [113]. The challenging social, economic, and
power disparities, inequities in the distribution of health risks and resources, result in
disease concentration in a specific vulnerable population, while the biological interactions
point towards COVID-19 being a syndemic (Figure 1). The aggregation of disease on a
background of social and economic disparity exacerbates the adverse effects of already
existing comorbidities [114]. People infected with COVID-19 have suffered severe outcomes
due to pre-existing diseases including hypertension, diabetes, and respiratory problems.,
while the virus spread has been fueled by the existing social and health inequalities, and
a fragmented health-care system. Synergistic failures have resulted in more death and
devastation than in many other situations [109] since it has been reported that COVID-19
has killed more people than severe acute respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS) combined [115].
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The COVID-19 pandemic has evolved into an extreme kind of syndemic, a pan-
syndemic [116], which has exposed inequities by increased disease burden and death
compressed within a short time span globally [71]. Higher mortality rates have been
reported in underserved populations throughout the world in both developed and develop-
ing countries [117–119]. The worldwide excess deaths in 2020 have surpassed the already
shocking number of deaths directly attributed to COVID-19 but syndemic interactions are
likely to be blamed [120]. Pre-existing patterns of uneven distribution of NCDs reflect well-
known societal trends, especially along social class, and ethnic lines. COVID-19 status has
changed from pandemic to syndemic within this nexus [121]. An increase in the incidence
and prevalence of anxiety and depression is as a result of the COVID-19 pandemic, and
experts are already warning of an “echo pandemic” [122]; a new term that describes the
possibility of widespread mental health issues that resemble COVID-19 in scale [123].

Since the coronavirus pandemic is an epidemiological and psychological crisis, there
is some understanding of its effect on populations, and more research is underway, but the
syndemic impact of COVID-19 and mental health on underlying chronic illnesses among
the general population is not completely understood. Originally syndemic theory was
comprised of disease clustering, interaction between diseases, and the wide range of social
factors giving rise to them, but it is a complex, multilevel phenomenon (Figure.1). The
significance of this approach lies in its ability to predict how the interplay among different
epidemics can magnify overall disease burden, which differs if each disease would have
been examined individually. The collective factors between multiple epidemics can be
interpreted with a syndemic approach. There is a gap to explore and investigate how
epidemics interact both at the level of populations and individuals during this COVID-19
pandemic. The application of syndemic theory in the COVID-19 pandemic may guide
public health planners to design effective interventions to mitigate disease burden [108].
There is a need to generate evidence to support appropriate and effective interventions
to improve the health and psychosocial wellbeing of vulnerable populations during this
pandemic [108]. In order to protect the health of our communities, the syndemic and
complex nature of the current pandemic calls for a unique and sophisticated approach.

7. Conclusions

The syndemic framework is an important and robust model with the ability to investi-
gate and examine the potential benefits and impact of codesigning COVID-19/NCDs/mental
health programming services, which can tackle these pandemics concurrently. A syndemic
perspective to COVID-19 can play a pivotal role in helping health policy makers and
public health program implementers in their endeavors to improve the overall health
of populations.
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