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ABSTRACT

Tragically, the United States (US) surpassed one million documented deaths due to the coronavirus disease
2019 (COVID-19) pandemic. A convincing association between unhealthy lifestyle behaviors and poorer
outcomes associated with COVID-19 infection has already been demonstrated and communicated by the
Centers for Disease Control and Prevention in public health messaging. The US is experiencing not a pan-
demic, but a syndemic, specifically an unhealthy lifestyle behaviors—chronic diseases—COVID-19 syn-
demic. This syndemic has almost certainly significantly contributed to the more than one million deaths
the United States has experienced during the pandemic. Decades of a high prevalence of unhealthy life-
style behaviors laid the foundation for our current unfortunate situation by increasing vulnerability to a
novel virus, especially among subgroups who have been historically marginalized. As such, a major path-
way to defeating this syndemic is through the promotion of healthy living behaviors for all. Now is the
time for action appropriate to meet the demands of a syndemic and a new path forward to a healthier and
more equitable future.
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Tragically, the United States surpassed one million docu-
mented deaths due to the coronavirus disease 2019
(COVID-19) pandemic. Figure 1 from the Centers for Dis-
ease Control and Prevention (CDC) illustrates the state-by-
state death rate per 100,000 individuals.' Clearly, the
COVID-19 mortality rates across the states differed sub-
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stantially, with the Southeast region bearing a heavier bur-
den from this pandemic. The United States and many other
parts of the world have begun to emerge from the COVID-
19 health crisis, although challenges remain with variants
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of the virus and controlling outbreaks. At this time, it is
important not only to look ahead but also to reflect on chal-
lenges faced and patterns that have emerged during the pan-
demic. Perhaps, as we reflect on the now more than one
million lives lost in the United States and apparent differen-
ces in mortality rates across states, lessons can be learned
from comparing similar mapping patterns for other major
health issues we face.
A convincing
between unhealthy lifestyle behav-
iors and poorer outcomes associated
with COVID-19 infection (eg, hos-
pitalization and mortality risk) has

already been demonstrated and pandemic.

communicated by the CDC in pub- ‘e A convincing association between

lifestyle

outcomes
COVID-19 infection has been demon-
strated and communicated by the Cen-
ters for Disease Control and Prevention
in public health messaging.

® Clinicians play a central role in this
pathway by embracing and commonly
practicing healthy living medicine.

lic health messaging.”’ These
behaviors and conditions included
physical activity, obesity, diabetes,
and smoking. Sallis et al® reported
that individuals infected with
COVID-19 were at significantly
higher risk for hospitalization if
they reported a sedentary lifestyle
prior to diagnosis.” Cunningham’
assessed the relationship between

unhealthy
poorer

on COVID-19 outcomes and the pandemic-related impact
on population sleep patterns still need to be assessed longi-
tudinally. Figure 6 provides the CDC map related to the
prevalence of short sleep duration.”

Collectively, a clear pattern emerges among the maps
illustrated in Figures 1-6. Specifically, COVID-19 mortality
rates are generally highest in the Southeast region, where

unhealthy lifestyle behaviors (ie,

ERNVGEG O CLINICAL SIGNIFICANCE physical inactivity, poor nutrition,

e The United States surpassed one mil-
lion documented deaths due to the
coronavirus disease 2019 (COVID-19)

smoking, low sleep quality) and
excess body mass likewise have the
highest prevalence.

A similar example, using US
maps to illustrate the link between
poor outcomes and unhealthy life-
style behaviors, is possible when
comparing COVID-19 mortality
rates with maps for chronic disease
mortality rates. As a leading chronic
disease example, illustrated in
Figure 7,23 cardiovascular disease
death rates are again highest in the
Southeast region. The link between
unhealthy lifestyle behaviors and an
increased risk of prematurely being

behaviors and
associated with

physical activity and both COVID-
19 cases and deaths across US
counties, demonstrating that low physical activity levels
were associated with higher death rates (ie, those with
COVID-19 cases had a higher mortality rate if physical
activity levels were low). In fact, based on the study by Sal-
lis et al® and 24 others, the CDC recently recognized physi-
cal inactivity as a conclusive risk factor for severe COVID-
19.'° It appears that the COVID-19 and physical inactivity
pandemics have collided and synergistically contributed to
particularly poor outcomes.'' These observations are con-
sistent with previous research demonstrating a similar trend
between higher physical activity levels and lower severity
of infection during the 2009 HINI influenza epidemic;
physical activity clearly improves immune function and is
therefore a vital medicine to combat viral infections.'> A
clear link between obesity, heavily related to lifestyle
behaviors (ie, physical inactivity, increased sedentariness,
and poor diet) and poor COVID-19 outcomes has also been
demonstrated.'”'* The CDC provides US maps related to
the prevalence of physical inactivity, smoking, and obesity,
which are illustrated in Figures 2-4, respectively.'”’
Althoff et al'® assessed food environment and diet trends in
the United States, providing several nationwide maps illus-
trated in Figure 5. Moreover, sleep-related hypoxia has
been associated with a worsening of COVID-19-related
outcomes,'” and the CDC has previously reported the prev-
alence of low sleep durations (ie, <6 hours in a 24-hour
period) to be of epidemic proportions.”’ Additionally,
stresses related to living with the pandemic has led to sleep
dysfunction; changes in sleep-wake cycle disrupted sleep
and decreased sleep quality.”' Long-term effects of sleep

diagnosed with one or more chronic
diseases has been known for deca-
des and is beyond dispute.”’ Furthermore, evidence has
emerged during the COVID-19 pandemic convincingly
indicating a significantly higher risk for hospitalization and
mortality in individuals diagnosed with one or more chronic
condition when infected with COVID-19.”"*" These lines
of evidence combine to support a conclusion that the United
States is experiencing not a pandemic, but a syndemic,
defined as “two or more health conditions or diseases that
negatively interact with and affect the outcomes of one
another,””® specifically, an unhealthy lifestyle behaviors
—chronic diseases—COVID-19 syndemic. This
syndemic”’** has almost certainly significantly contributed
to the more than one million deaths the United States has
experienced during the pandemic.

Given that the threshold for a syndemic is 2 highly prev-
alent health conditions or diseases, we will remain in an
unhealthy lifestyle—chronic disease syndemic for the fore-
seeable future. If something drastic does not change, we
will remain poorly prepared for the next viral pandemic and
suffer similar, if not worse, outcomes than those experi-
enced during the COVID-19 pandemic. Researchers are
already acknowledging that future pandemic preparedness
must focus on addressing the chronic disease and unhealthy
lifestyle crises.”” Unfortunately, early evidence indicates
the COVID-19 pandemic has resulted in a further deteriora-
tion of healthy living behaviors around the world (ie, fur-
ther declines in physical activity and poorer nutritional
habits), which now seems to be resulting in an acceleration
in weight gain trends on a population level.”"" If this obser-
vation signals the new unhealthy lifestyle baseline, chronic
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Figure 1 COVID-19 death rate in the United States reported to the CDC, by state/territory (deaths per
100,000). Source:' Centers for Disease Control and Prevention (CDC): https://covid.cdc.gov/covid-data-
tracker/#cases_deathsper100k. AS = American Samoa; FSM = Federated States of Micronesia; GU =
Guam; MP = Northern Mariana Islands; PW = Palau; RMI = Republic of Marshall Islands; VI = Virgin

Islands.

disease incidence and prevalence will increase further in the
coming decades, with catastrophic consequences.

How did we get to this point? It can be convincingly
argued that the deleterious health outcomes we are currently
experiencing have been decades in the making, and the
ever-increasing prevalence of unhealthy living phenotypes
creates widespread vulnerabilities across the population for
both chronic and infectious diseases. This is not to say that
a universal adoption of healthy living behaviors would
eliminate all chronic disease and poor outcomes with viral
pandemics. Certainly, contributory factors to an unfavor-
able health trajectory (eg, cardiovascular disease, cancer,
hospitalization/death due to a viral infection) are multifac-
torial. However, the link between healthy living behaviors
and a significantly higher likelihood for a favorable health
trajectory across the lifespan is undeniable.’’

Imagine a world where physical activity, good nutrition,
not using tobacco products, sleep hygiene, and a healthy

body weight were normative across the population. Chronic
disease incidence and prevalence would have been far
lower in the United States leading up to the COVID-19 pan-
demic. For example, population-level adoption of a more
physically active lifestyle, increasing moderate-vigorous
intensity physical activity by 10 minutes per day, was
recently projected to prevent 111,174 deaths per year in the
United States.” In a European study including more than
116,000 subjects, Nyberg et al** found that men and women
with an ideal lifestyle score—based on smoking status,
body weight, physical activity, and alcohol consumption—
lived approximately 9 years longer without a chronic dis-
ease diagnosis, compared with those with the poorest life-
style score. Although broad, population-level adoption of
healthy living behaviors would not have prevented the cur-
rent viral pandemic, far fewer than one million COVID-19-
related deaths in the United States would likely have
occurred. We are unaware of any current analysis that has
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Figure 2 Prevalence of self-reported physical inactivity among US adults, Behavior Risk Factor Surveillance
System, 2017-2020. Source:'® Centers for Disease Control and Prevention (CDC): https://www.cdc.gov/physica
lactivity/data/inactivity-prevalence-maps/index.html#overall.
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Figure 3 Current cigarette use among adults, Behavior Risk Factor Surveillance System, 2019. Source:'” Cen-
ters for Disease Control and Prevention (CDC): https://www.cdc.gov/statesystem/cigaretteuseadult.html.
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Figure 4 Prevalence of self-reported obesity among US adults, Behavior Risk Factor Surveillance System, 2020.
Source:'® Centers for Disease Control and Prevention (CDC): https:/www.cdc.gov/obesity/data/prevalence-maps.

html#overall.

estimated the number of COVID-19 deaths that would have
been prevented with increased adoption of a healthy life-
style. We are confident that, when such analyses are per-
formed, the number of deaths that could have been
prevented will be shown to be substantial. There is evidence
emerging during the COVID-19 pandemic which indicates
that healthy living behaviors may have altered the projected
impact of the COVID-19 pandemic in certain parts of the
world. For example, hospitalization and mortality rates due
to COVID-19 are far lower in Sub-Saharan Africa than pro-
jected during the initial phases of this global health crisis.
One postulated reason for these better-than-expected out-
comes is the higher prevalence of a physically active life-
style in this part of the world.”* Additional research is
required in this area.

The message provided in this commentary is not new,
but it is nonetheless extremely important and worthy of
repeating in the context of the COVID-19 crisis until the
reality of the current syndemic is understood and stimulates
meaningful change in public health actions. The similarities
among the US maps of COVID-19, chronic diseases, and
healthy lifestyle behaviors illustrated herein provide yet
more supporting evidence justifying a call to action. An
appropriate response to the syndemic requires systematic
and coordinated policy, systems, and educational and pro-
grammatic actions that promote and support the adoption of
healthy living behaviors on a population level.

A first step in this call to action is to examine and under-
stand the complex relationships among the adoption of

lifestyle behaviors, both healthy and unhealthy, and key
health outcomes, such as chronic diseases and the viral pan-
demics. Recently, Pronk and Faghy™ proposed a causal
systems mapping approach to promote healthy living
behaviors for pandemic preparedness. The authors recog-
nize that “promoting healthy living factors remains chal-
lenged by a lack of scalability and sustainability due, in
part, to a mismatch between intervention focus on individ-
ual behavior change as opposed to recognizing complex
and multifactorial causes that prevent people from living
healthy lifestyles and maintaining them long term (such as
political will, economic benefits, and urban planning).”*”
The authors further propose that a causal systems map
approach would aid key stakeholders across multiple sec-
tors and enhance preparedness for future pandemics on a
population level. A similar causal systems map approach
would be beneficial in exploring the complex relationship
between lifestyle behaviors and chronic diseases. Causal
systems mapping could be used to better understand the
complex relationships among COVID-19, chronic disease,
and unhealthy lifestyle behaviors. Understanding these
complex relationships will increase the likelihood of imple-
menting effective healthy living messaging and program-
ming across multiple sectors (eg, community, education,
health care). Ma and Sallis®” also rightly recognize that the
COVID-19 response and preparedness must account for the
chronic disease health crisis we have been living with well
before the current viral pandemic. As mentioned previ-
ously, COVID-19, chronic disease, and unhealthy lifestyle
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Figure 5 Dietary habits and body mass index status across the United States. Source:'® Althoff T, Nilforoshan H,
Hua J Leskovec J. Large-scale diet tracking data reveal disparate associations between food environment and diet.

Nat Commun. 2022;13(1):267.

behaviors have become a new syndemic that must be
addressed comprehensively if we hope to improve out-
comes in the remainder of the COVID-19 crisis and be bet-
ter prepared for future syndemics.

There is a critical race and social justice component
to the present syndemic such that individuals in under-
served communities are being disproportionately
impacted by poor COVID-19 outcomes, chronic disease
incidence and prevalence, and unhealthy living
behaviors.>>*° In fact, the health inequities associated
with the COVID-19—chronic disease—unhealthy lifestyle
triad are an integral part of this syndemic that must be
simultaneously addressed in the renewed spirit of race
and social justice.”® Meaningfully moving toward an
increased adoption of healthy living behaviors on a pop-
ulation level, for all individuals regardless of race, sex,
or social strata, is central to addressing the present

syndemic, which can be argued to be one of the biggest
health crises of our generation.

In conclusion, surpassing one million deaths related to
COVID-19 was a tragic milestone for the United States.
Visualization of the US COVID-19 mortality map, in com-
parison with US maps of several lifestyle behaviors, obe-
sity, and chronic disease, show a clear pattern that
convincingly demonstrates the syndemic we currently face.
Decades of a high prevalence of unhealthy lifestyle behav-
iors laid the foundation for our current unfortunate situation
by increasing vulnerability to a novel virus, especially
among subgroups who have been historically marginalized.
Other authors have referred to the COVID-19 pandemic as
a “a wake-up call for lifestyle-related preventable con-
ditions,”37 and we could not agree more. As such, a major
pathway to defeating this syndemic is through the promo-
tion of healthy living behaviors for all. Now is the time for
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Figure 6 Prevalence of short sleep duration (<7 hours) for adults aged >18 years, by county, United
States, 2014. Source:*> Centers for Disease Control and Prevention (CDC): https://www.cdc.gov/sleep/
data_statistics.html.
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Figure 7 Heart disease death rates, 2017-2019 adults, ages 65+ years, by county. Source:** Centers for
Disease Control and Prevention (CDC): https://www.cdc.gov/dhdsp/maps/national _maps/hd65_all.htm;
CDC Disclaimer: Use of CDC material, including any links to the materials on the CDC, Agency for Toxic
Substances and Disease Registry (ATSDR) or Department of Health and Human Services (HHS) websites,
does not imply endorsement by CDC, ATSDR, HHS or the United States Government. CDC material is
otherwise available on the agency website for no charge.
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action appropriate to meet the demands of a syndemic and a
new path forward to a healthier and more equitable future.
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