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Abstract
Purpose of Review Social isolation and loneliness have long been identified as risk factors for poorer physical and mental health
and increased mortality. These factors have also been shown to impact dietary behavior and physical activity which play a role in
precipitating and maintaining obesity. Less is known about the impact of social isolation resulting from the COVID-19 pandemic
in which social distancing is a major component of public health initiatives. This narrative review will examine the existing
literature on the relationships between social isolation, loneliness, mental health, and weight as they relate to the COVID-19
pandemic.
Recent Findings Individuals with obesity are at very high risk for worsening course of COVID-19, hospitalization, and death.
This population may also be more significantly impacted by the dietary and physical activity consequences resulting from
lockdown, social distancing, and isolation.
Summary The pandemic has led to significant lifestyle disruptions. However, early studies have largely relied upon cross-
sectional studies or convenience samples. Future research will need to study the impact more rigorously, particularly among
populations at greatest risk.
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Introduction to Social Isolation, Loneliness,
and Weight

The SARS-CoV-2 coronavirus originated in late 2019 in the
Wuhan province of China. Over the next few months, it
spread internationally and the outbreak of the disease resulting
from the virus (COVID-19) was declared a pandemic by the
World Health Organization on March 11, 2020. By the first
week of February 2021, 26.4 million cases have been reported
in the USAwith 449,000 deaths [1]. The virus has been shown
to disproportionately affect, older individuals, people of color,
and individuals with chronic health conditions [2]. These

factors correlate with obesity. However, independent of the
aforementioned risks, patients with obesity are particularly
vulnerable to more severe disease, hospitalization, need for
intensive care, and mortality [3, 4••].

Once the pandemic had been declared, public health ex-
perts made a number of changes to mitigate the spread.
Although initially thought to be temporary, physical and so-
cial distancing, telework, virtual classrooms, curfews, lock-
downs, etc. have become a way of life and have had a signif-
icant impact on social interaction. Social distancing has en-
tered our popular vernacular but comes from the Centers for
Disease Control’s recommendations to (1) Stay at least 6 feet
away from other people; (2) To not gather in groups; and (3)
Stay out of crowded places and avoid mass gatherings [5].
Social distancing is likely the safest way to avoid exposure
to SARS-CoV-2, but an untoward side effect of these mitiga-
tion efforts is an increase in social isolation. Although the term
“social distancing” is widely used, this is typically meant to
convey “physical distancing” to alleviate the spread of the
virus, as opposed to suggesting that social communication
through telephone or virtual platforms be avoided. The fol-
lowing text will provide a narrative review of the impact that

This article is part of the Topical Collection on Psychological Issues

* Leslie J. Heinberg
heinbel@ccf.org

1 Cleveland Clinic Lerner College of Medicine, 9500 Euclid Ave./
M61, Cleveland, OH 44195, USA

2 North Dakota State University, Sanford Center for Bio-Behavioral
Research, Fargo, ND, USA

https://doi.org/10.1007/s13679-021-00447-9

/ Published online: 23 July 2021

Current Obesity Reports (2021) 10:365–370

http://crossmark.crossref.org/dialog/?doi=10.1007/s13679-021-00447-9&domain=pdf
http://orcid.org/0000-0003-4335-5357
mailto:heinbel@ccf.org


social isolation resulting from the pandemic—and the resul-
tant loneliness—has had on weight with a particular focus on
individuals with obesity. These impacts fromCOVID-19 have
the potential to worsen noncommunicable diseases such as
obesity [6••]. In order to better understand this relationship,
we will briefly review the effect of social isolation and then
will review the impact of social distancing and isolation on the
following domains which most likely moderate and/or medi-
ate the relationship on weight: mental health, dietary intake,
disordered eating, and physical activity. Literature that specif-
ically examines populations with obesity will be included in
each section although these studies are much more limited.

Social Isolation

COVID-19 has had a devastating impact on the economy,
employment, health, and access to medical and mental health
care. Public health and governmental efforts to reduce the
spread of the virus have led to unprecedented social distancing
initiatives. Social distancing is a set of actions, often including
reductions in face-to-face contact that are taken in order to
slow or stop the spread of disease. Social isolation has been
defined objectively as a number of social contacts. Finally,
loneliness is perceived social isolation. It generally refers to
an individual’s appraisal of the quality of social relationships.
Although instrumental in mitigating the exponential replica-
bility of the virus, social distancing initiatives have led to
increased social isolation and decreased social and community
supports [7]. Social connection is fundamental to human na-
ture and failure, or an inability, to fulfill this need has an
impact on physical and mental health [8•]. Meta-analyses
demonstrate that individuals reporting social isolation have
29% higher mortality and those reporting perceived social
isolation (i.e., loneliness) have a 23% higher mortality, even
after controlling for other demographic and health risk factors
[9]. Those with greater reported loneliness also demonstrate
worse physical health and more chronic disease [8•, 10, 11].
This literature focuses on self-reported social contacts and
isolation and/or on indices of social interaction. These find-
ings may be helpful in guiding hypotheses about the impact of
current public health efforts—in which social isolation is rec-
ommended and, in some jurisdictions, mandated by law.
However, it is not known if the current social changes will
have a similar impact.

Mental Health Implications of COVID-19
and Social Isolation/Loneliness

Awareness of the impact of COVID-19 on mental health has
continued to increase since the start of the pandemic.
Numerous articles and commentaries have focused on this

issue and it is highly apparent in the clinical setting that mental
health has deteriorated for some patients as a result of the
stressors associated with the pandemic. Most of this work,
however, has focused on the confluence of COVID-19
stressors rather than specifically on the impact of social isola-
tion. Overall, it has been suggested that some individuals may
be at particularly high risk of COVID-19 related psychosocial
outcomes, including those who have compromised immune
function, those who live in or receive care from congregate
settings, people with preexisting medical, psychiatric, or sub-
stance use problems [12]. Health care professionals are also
uniquely positioned to experience emotional distress associat-
ed with the pandemic due to personal risk of viral exposure to
themselves and loved ones, long working hours, shortages of
personal protective equipment, and facing ethically challeng-
ing decision-making concerning resource allocation [12]. A
recent systematic review examined the direct neuropsychiatric
and indirect effects on mental health associated with the pan-
demic from 43 studies in the literature [13••]. Patients who had
experienced COVID-19 had a high level of post-traumatic
stress symptoms and a significantly higher level of depressive
symptoms, and patients with pre-existing psychiatric condi-
tions had worsening of their symptoms [13••]. As previously
noted, patients with obesity are more likely to have severe
COVID-19 and be hospitalized [3, 4••]. Thus, they may be
particularly at risk of a variety of adverse physical and psy-
chiatric problems as a result of COVID-19. This study also
found that health care workers had increased rates of depres-
sion, anxiety, psychological distress, and poor sleep quality.
Among the general population, psychological well-being was
lower and depression and anxiety were higher after COVID-
19 began relative to before, and this difference did not appear
to change over a four-week period of evaluation during the
pandemic. Factors that were associated with increased risk for
anxiety and depression among health care workers and the
general population varied across studies, but included factors
such as sociodemographics (e.g., living alone, student status,
living in an urban area, female gender), current or past medical
history, including psychiatric disorders and substance abuse,
psychological and social factors (e.g., poor-self rated health,
poor sleep quality, higher perceived stress, unsteady family
income), and job-related factors (e.g., frontline worker, >10
years of working) [13••].

More specifically, social isolation and disruption in mental
health care and supports has led to speculation of a potential
mental health crisis including increased rates of suicide [7]
with others predicting an additional 27,644 “deaths of de-
spair” (suicide and drug/alcohol deaths) due to COVID-19
[14]. Reviews of past disease-related quarantines indicate in-
creased distress (fear, boredom, frustration, and stigma) and
psychiatric symptoms (depressed mood, irritability, post-
traumatic stress disorder symptoms, insomnia, and anxiety
[15]. A history of pre-quarantine psychiatric illness has been
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shown to be a predictor for greater psychiatric sequelae [16•].
The potential for other adverse psychiatric outcomes is high
particularly relating to depressive disorders [17••]. Since the
onset of stay-at-home orders, an online survey of patients in a
medical weight management/bariatric surgery program found
83.6% endorsed increasing depressive symptoms [17••].
There is also a concerning interactive effect between psychi-
atric illness, obesity, and health behaviors seen during the
pandemic. Data from the UK demonstrate that 79% of sub-
jects had a decline in one or more lifestyle behaviors that
protect against weight gain; these declines were greater in
those reporting high levels of stress while those with psychi-
atric illness and obesity were most likely to report declines
[18]. Other international studies have demonstrated that per-
sons with obesity may be at greater risk. For example, a
Brazilian cross-sectional study found that women with over-
weight were more likely to experience sadness, anxiety, de-
pression, and low self-esteem even after adjusting for a num-
ber of clinical and demographic factors including days of so-
cial isolation [19].

Social Isolation, Loneliness, and Eating
Behaviors/Disordered Eating

A number of factors related to COVID-19 and the subsequent
social isolation and lifestyle disruption may influence the way
that individuals eat. Early data coming out of the last year does
indicate that the social disruption has impacted eating behav-
iors. For example, in a representational national sample re-
cruited through social media and paid advertisements, positive
changes such as decreased dining out, fast food consumption
and breakfast skipping, and increased cooking at home were
noted [6••]. However, this same study found a 43.5% increase
in unhealthy snacking, sweets consumption, and sugar-
sweetened beverages. In examining participants with obesity,
33.4% endorsed weight gain during the pandemic (versus
20.5% of those with overweight and 24.7% of those in
normal-weight categories [6••]. Similarly, in a UK-based
study of eating behavior during the lockdown, higher BMI
was associated with lower levels of physical activity, poorer
diet quality, and greater frequency in overeating [20]. These
relationships weremore significant in participants with class II
and above obesity versus those with class I [20]. In a recent
survey of patients undergoing obesity treatment, 69.6% of
patients reported greater difficulty in achieving weight loss
goals with 61.2% endorsing more stress eating since the onset
of the pandemic [17••]. Finally, recent work is showing this
link among patients with severe obesity or those who’ve re-
ceived bariatric surgery. In a single-site study in the USA,
bariatric surgery patients early in the epidemic reported high
levels of loneliness (36.2%) and decreased social support
(23.2%) while noting increased emotional distress and

problematic eating behaviors (loss of control eating: 48.2%)
[20]. A Brazilian study reported that adherence to social dis-
tancing guidelines was related to more sedentary behavior and
less physical activity [21] and an Italian study among individ-
uals who had a history of bariatric surgery reported that 37%
felt lonelier with 66% indicating an increase in hunger [22].

The social isolation and subsequent loneliness that has oc-
curred in the last year may be impacting these alterations in
eating behavior [23]. Previously, it has been hypothesized that
appetite dysregulation may be a potential pathway through
which social isolation may influence such untoward health out-
comes [24]. In addition, social isolation may have a larger im-
pact on other lifestyle behaviors such as dietary intake, partic-
ularly eating pathology. Social isolation has been associated
with disordered eating in cross-sectional studies [25, 26].
Eating episodes and calories consumed tend to increase in times
of emotional distress—particularly depression—boredom and
loneliness [23, 27]. Negative affect and perceived social isola-
tion have also been shown to be associated with greater binge
eating in a daily diary study and social isolation is a unique
predictor of disordered eating behavior [28]. Other work dem-
onstrates that loneliness mediates the relationship between
emotional dysregulation and bulimia and binge eating disorder
[24]. Research has also demonstrated that simply thinking
about comfort foods (which are often highly caloric) decreases
feelings of loneliness [29]. The current food availability climate
may exacerbate some of these previously demonstrated rela-
tionships. Food shortages, stay-at-home orders, and anxiety
about shopping have led many to favor shelf-stable processed
foods and to purchase larger quantities. As persons work from
home and shelter in place, they have easy availability to these
food purchases. This may lead vulnerable patients to engage in
more binge and graze eating. Such alterations have been noted
in a study of patients with eating disorders in the USA and the
Netherlands. In this study, 49% of participants noted bingeing
on food stockpiled for their families [30]. Across weight loss
treatments, this may impact weight loss, lead to weight regain,
and undermine health benefits that may have been achieved. In
bariatric surgery, patients’ failure to adhere to dietary and sup-
plementation recommendations could cause acute symptoms
(e.g., dumping) and undermine long-term outcomes. Concerns
have also been noted in eating disorders populations as lifestyle
disruption, social isolation, and constraints on physical activity
may increase weight and shape concerns and increase disor-
dered eating behavior [31].

This literature, however, has focused on social contact def-
icits and perceived loneliness. The impact of the recent man-
dated social isolation is less known but beginning to be eval-
uated. For example, loss of control eating, cognitive restric-
tion, and emotional eating behaviors were noted to have in-
creased during a national lockdown (within Turkey) in com-
parison to pre-lockdown behaviors [27]. Emotional eating al-
so increased pre- to post-lockdown in Spain [32]. In an Italian
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study of patients from a multidisciplinary weight loss pro-
gram, a post-lockdown increase in boredom, loneliness, eat-
ing, and unhealthy snacks/sweets was described [33].

Although individuals are less likely to go to bars or order
alcohol in restaurants due to local and state restrictions, drink-
ing behavior has been shown to increase during the earliest
phase of the pandemic. In a cross-sectional online survey of
almost 1000 adults, individuals reported consuming more
drinks per day and a greater proportion exceeded recommend-
ed drinking limits in April 2020 in comparison to February
2020 [34•]. These differences were found across all
sociodemographic sub-groups [34•]. Additionally, a
Brazilian study found greater alcohol consumption in men
with overweight compared to those with a normal BMI but
this relationship was not evident in women [35]. Although
concerning in itself, this increased intake may also lead to
weight gain given the caloric increase as well as the potential
disinhibition of eating behaviors.

Stay-at-Home Orders, Social Isolation,
Physical Activity, and Sedentary Behavior

A further undesired consequence of stay-at-home orders and
social distancing has been reduced opportunities for physical
activity (PA), an increase in sedentary behavior, and propensity
for systemic deconditioning and worsening chronic health con-
ditions [36, 37]. PA has been recommended as potentially pro-
tective during the crisis [36] and may help mitigate the physical
and mental health consequences of the pandemic [38, 39].
However, work has also shown that reduced movement outside
of the house—where presumably PA is more likely to occur—is
associated with other conventional health behaviors [40].
Therefore, it may be difficult to encourage PA at the same time
as encouraging social distancing that may benefit viral exposure.

In the previously described Flanagan et al. study (2021),
leisure sedentary activities increased by almost 17 min on
weekends and 21 min on weekdays. Physical activity levels
also decreased across all BMI categories during the pandemic
as did the intensity of PA [6••]. A cross-sectional study out of
the UK demonstrated that a higher BMI was significantly
associated with lower PA levels during lockdown [18].
Unfortunately, global smartphone data (187 countries;
455,404 users) show a 27.3% (~23% within the USA) reduc-
tion in daily step counts [41••]. Additionally, patients under-
going obesity treatment self-reported reductions in physical
activity (47.9%) and intensity (55.8%) [17••].

Observations on Implications in the Future

Given the recent nature of the pandemic and the need for a
rapid increase in knowledge, much of the literature has relied

upon cross-sectional analyses, convenience samples, and re-
cruitment through social media. This has implications for
assessing causality and for the representativeness of the find-
ings. Future work needs to longitudinally evaluate the impact
of the COVID-19 pandemic and its lifestyle disruptions on the
population as well as higher risk, vulnerable populations such
as those with obesity. The COVID-19 pandemic is projected
to persist well into 2021 and, even after the delivery of effec-
tive vaccines, social distancing remains a primary public
health intervention. Furthermore, its biological, behavioral,
psychological, and socioeconomic effects are anticipated to
be felt for many subsequent years. Therefore, it is critical to
understand how mental health, dietary behavior, disordered
eating, and physical and sedentary activity will be impacted.
Through multiple mechanisms, the COVID-19 pandemic has
the potential to undermine weight loss treatment efficacy and
impact patients who may be at the highest risk of severe com-
plications and death. Such knowledge will help providers ef-
fectively mitigate: additional stressors, poorer weight out-
comes, reemergence of comorbidities, psychological compli-
cations, undermined surgical efficiency, and greater
healthcare costs and resource use.

Conclusions

The coronavirus SARS-CoV-2 (COVID-19) has caused sig-
nificant lifestyle disruption. Stay-at-home orders, social isola-
tion, and loss of routines and supports have resulted in largely
universal vulnerability to overeating, reduced physical activity
level, and sedentary behavior. Additionally, stress related to
COVID-19 and social isolation may place individuals at am-
plified risk for worsening depression symptoms and unhealthy
coping strategies such as increased alcohol consumption and
binge eating. Patients with obesity, who are at significantly
high risk for severe symptoms, hospitalizations, ICU stays,
and death, may be at increased risk for negative disruption
in health behaviors and future research is needed to better
clarify risk for this population
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