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Abstract

Purpose of Review The COVID-19 pandemic is associated with increased levels of stress, anxiety and depression in the population.
These are associated with unhealthy eating patterns and sedentary behaviour. In turn, this may increase risk of obesity or aggravate
it. This narrative review discusses the link between adverse mental health states and weight related behaviours. We present emerging
evidence for this phenomenon during the COVID-19 pandemic in individuals with and without pre-existing obesity.

Recent Findings A sizeable proportion of the population exhibits deterioration in mental health during the pandemic and
those affected often report unhealthy weight-related behaviours such as “junk food” consumption and physical inactivity.
Women, individuals with obesity, and those with pre-existing mental health conditions seem to be particularly at risk for
overeating in response to stress (i.e. emotional eating). A number of psychological interventions including cognitive behav-
ioural therapy and self-compassion may be effective in improving mental health and emotional eating patterns among the
general population and particularly in individuals living with obesity.

Summary There is a need to complement efforts to improve mental health in the general population during the COVID-19
pandemic with targeted action to improve physical activity levels and healthy eating particularly among groups at-risk. This
may be achieved by reducing disruptions to specialist and primary healthcare services and facilitating access to psychologi-
cal interventions that address stress-related eating behaviours. Additional studies that examine such interventions, especially
those that are delivered remotely, are urgently needed.
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Introduction commercial and healthcare organizations. Many people tran-
sitioned to working from home and children were unable to
attend school for extended periods of time. “Stay at home”
orders prevented regular social interactions between individ-
uals, extended family and community members. Healthcare
systems redeployed resources to support acute hospital care
limiting access to primary and specialist care. Remaining
healthcare services transitioned to telemedicine thus reduc-
ing availability of support [1].

The breakdown of normal daily routine coupled with lim-
ited availability of social support contributed to increased

The COVID-19 pandemic caused unprecedented changes in
people’s lives. Public health measures to control the infec-
tion led to widespread closures of education, workplace,
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levels of depression and anxiety among the public [2]. Indi-
viduals who were facing greater adversity such as those who
suffered loss of employment, those deemed at high-risk for a
severe COVID-19 infection and those with pre-existing men-
tal health conditions often showed higher levels of depression
and anxiety compared with the general population [3-5].
Weight-related behaviours including physical activ-
ity and a high-quality diet are negatively associated with
poor mental health [6, 7]. It is therefore expected that the
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pandemic will adversely affect health behaviours especially
among those who experience high levels of stress, social
isolation, health worries, as well as symptoms of depres-
sion and anxiety. While it is important to explore changes in
weight-related behaviours during the pandemic among the
general population, it is of interest to examine the effect on
individuals with pre-existing obesity. These individuals have
high rates of co-occurring mental health conditions [8e]
and are therefore at risk for worsening of both their mental
and physical health during these difficult times. While this
review focuses on the propensity for weight gain among
individuals who experience poor mental health during the
pandemic, we acknowledge that additional factors play a
contributing role (e.g. medications, genetics). This narra-
tive review aims to (1) discuss the effect of the pandemic
and the societal measures to limit its spread on the mental
health of the general population and people with obesity;
(2) describe the interplay between poor mental health (e.g.
depression, anxiety, stress) and weight-related behaviours
in the general population and in people with obesity; (3)
present evidence on stress eating as a maladaptive coping
strategy during the pandemic and (4) suggest strategies to
mitigate stress-induced unhealthy behaviours among the
population and people with obesity. This knowledge syn-
thesis identifies priority groups in the general population in
addition to individuals with obesity that may benefit from
psychological support to reduce stress levels at this time
which in turn may improve weight-related behaviours and
prevent weight gain.

Obesity Under the Spotlight During
COoVID-19

Early reports during the initial wave of the COVID-19 pan-
demic indicated that certain patient characteristics were
associated with greater morbidity and mortality from the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [9]. Older age, male sex, tobacco use and the pres-
ence of chronic medical conditions including diabetes and
respiratory conditions were the most prevalent documented
risk factors [10]. In addition, obesity (defined as body mass
index-BMI > 30 kg/m?) has also been noted as a determi-
nant of adverse COVID-19 outcomes and a meta-analyses
of retrospective cohort studies found it to be a risk factor for
intensive care unit admission (OR = 1.21, CI: 1.00-1.46),
mechanical ventilation (OR = 2.05, CI: 1.16-3.64) and death
(OR =1.37 (CI: 1.06-1.75) [11, 12].

The mechanisms that link obesity with poor COVID-19
outcomes are only partially understood [13]. It has been
suggested that both obesity and severe COVID-19 share an
exaggerated inflammatory response [14] and also that cer-
tain genetic factors predispose to both obesity and a severe
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course of COVID infection [15]. As such, the US Centers for
Disease Control and Prevention included obesity in the list
of high-risk criteria for a severe disease [16]. Noteworthy,
the risk for a severe COVID-19 infection among individuals
with obesity appears to be reversible upon weight loss. In
a case control study from the Cleveland Clinic in the USA,
post bariatric surgery individuals who exhibited an improved
metabolic profile due to weight loss had a lower risk for a
severe COVID-19 infection compared with controls matched
with individuals’ pre-bariatric weight [17].

Fear of falling ill with COVID-19 has affected many in
the general population but those who belong to high-risk
groups may be particularly worried or anxious. A qualita-
tive study found that individuals with obesity were espe-
cially frightened about contracting the virus due to poten-
tial unfavourable outcomes and fear of dying [18]. Another
study found exaggerated COVID-19 health-related worries
among individuals with obesity which was also linked to
a hesitancy towards COVID-19 vaccination [19]. Many
were concerned because they had co-occurring risk fac-
tors for a severe COVID infection such as lung/breathing
problems and diabetes which are common in people with
obesity [18]. In turn, this led some to completely avoid
leaving their home and disengage from social contacts
in their neighbourhood, potentially increasing the risk of
mental health deterioration, and also of weight gain [18].
Health worries about contracting COVID-19 are only one
of many worries and stressors experienced by the public in
aresponse to the pandemic, which may lead to a propensity
for weight gain.

The COVID-19 Pandemic as the “Perfect
Storm” to Increase Stress in the Population

The pandemic and the resultant societal response to limit the
spread of the virus have disrupted all aspects of our lives.
Public health orders to socially distance and avoid gather-
ings led to widespread closures of educational institutions as
well as “non-essential” workplaces and businesses such as
leisure and entertainment venues, fitness facilities and com-
munity organizations. “Stay at home” orders issued locally
to reduce the rate of COVID transmission caused people to
be confined to their homes for periods of weeks to months
at a time. Many experience social isolation and loneliness
due to the inability to meet friends or family in social gath-
erings [20].

The economic impact of the pandemic is far-reaching.
These disruptions led to job loss and limited employment
opportunities, resulting in significant financial stressors [21].
Those able to work from home may face challenges due to
the additional stress of managing work as well as supporting
dependent children in home-schooling [22].
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Healthcare services redeployed resources to acute hospi-
tal care to treat those infected by the virus. Access to routine
and preventative health services is reduced and as a result,
patients have limited support with potential deleterious
effects on physical and mental health. For instance, a study
of post-bariatric patients in Spain found that those who did
not visit the bariatric clinic during “lock down”, compared
to those who did, were more likely to gain weight [23]. Also,
abrupt transition from in-person care to telemedicine comes
with challenges, especially for complex patients who are
accustomed to high intensity face-to-face support [24], leav-
ing many with unmet health needs.

The excess in stressors accompanied by paucity of sup-
port may worsen mental health most commonly expressed
as an increase in symptoms of depression and anxiety. A
number of community-based surveys found that the levels
of depression and anxiety have been higher during the pan-
demic compared with pre-pandemic samples. For example,
one survey found that 22% vs. 9% of women and 17% vs.
5% of men reported a moderate to high level of depres-
sive symptoms during as compared to before the pandemic
[2] and another found more than a 3-fold increase in the
prevalence of depressive symptoms [25]. Looking at indi-
vidual differences, studies noted that those who identified
belonging to a COVID-19 risk group had higher levels of
depression and anxiety [4]. Also, individuals who experi-
enced greater disruptions in their day-to-day lives such as
loss of employment were also at risk for poor mental health
[5]. Lastly, both women and those with pre-existing mental
health conditions reported worsening of mental well-being
during the pandemic above and beyond that seen in the gen-
eral population [3].

Mental Well-Being During the Pandemic
and Change in Weight-Related Behaviours

The pandemic and public health measures to limit the spread
of COVID-19 are associated with high levels of anxiety and
depression as well as stress in the population. Poor mental
health and stress are conducive to unhealthy weight-related
behaviours [6]. Evidence suggests a positive association
between stress and low levels of physical activity [26e]. Par-
ticularly, prior studies pointed out to the deleterious effect of
social isolation and loneliness on levels of physical activity
[7]. Therefore, loneliness, aggravated by the pandemic, is
likely to be a barrier for exercise. Similarly, an abundance
of evidence supports the link between stress and unhealthy
eating habits [27, 28]. The effects of stress on eating behav-
iour are further exacerbated during pandemic times due to
additional “down time” spent at home in the presence of
“food stockpiling” which increased opportunities for snack-
ing [22] (Fig. 1). Moreover, stress positively correlates with

sleep disturbances [29]. Sleep of low quality is linked with
obesity, low levels of physical activity and metabolic dys-
regulation [30].

Change in Weight-Related Behaviours in the General
Population

Interestingly, not everyone responded in the same way to
COVID-19 public health restrictions. A study of UK adults
during “lock down” months conducted to assess its effect
on weight-related behaviours found a wide variability in
reported behaviours [31]. While approximately 40% of all
participants decreased their exercise levels, a further 45%
reported increasing it. Similar proportions of participants
(18%) reported either a decrease or an increase in eating
a balanced diet. A longitudinal study from France also
found opposing trends where some individuals reported
an improvement in their diet quality (due to eating home-
cooked meals) while others reported a decrease in diet qual-
ity (due to snacking of palatable foods) [32]. When examin-
ing characteristics of the groups who exhibited unfavourable
weight-related behaviours, it was more likely to occur
among those with lower education levels, greater medical
co-morbidities, those with a BMI higher than 35 kg/m” and
among people experiencing poor mental health [31].

A Canadian survey noted variability for “junk food”
consumption with 25% vs. 15% of respondents reporting an
increase vs. decrease in intake, respectively [33]. Yet, the
vast majority of respondents increased time spent in sed-
entary behaviours with 62% and 66% reporting additional
TV watching and internet surfing, respectively. Notably,
those who had an increase in unhealthy behaviours were
more likely to report having been adversely impacted by the
pandemic. These associations were more pronounced among
women. A US study found that women experiencing finan-
cial stressors such as trouble paying bills were 32% more
likely to eat an unhealthful diet and 37% less likely to exer-
cise compared to women without financial stressors [34].

These results are not surprising, as past literature
described a link between stressful events, especially those
who undermine economic stability, and change in health
behaviours including poor diet and low levels of physical
activity, which are likely to be mediated through poor men-
tal health [6]. Vulnerability of women to the ill-effects eco-
nomic instability has also been reported elsewhere [35] and
is closely tied to pre-pandemic socioeconomic disparities
between men and women.

Similar to change in other weight-related behav-
iours, authors found that individuals either increased
or decreased their sleep duration during the pandemic
[36]. In particular, negative mood was associated with
poor sleep quality in a UK study, which was conducted
during “lock down” [37]. Hence, together with changes
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Fig. 1 The relationship between
the effects of the pandemic,
mental well-being and weight-
related behaviours
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in physical activity and healthy eating, sleep is another
weight-related behaviour that was adversely affected by
changes brought about by the pandemic.

Change in Weight-Related Behaviours in People
with Obesity

A link between unhealthy eating habits and unpleasant emo-
tions (e.g. fear, loneliness, sadness) exists in many individu-
als with obesity and at times predates the onset of obesity
[38]. It is one of the reasons for increased rates of obesity
in individuals with depression, especially if the depression
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is untreated [8]. It can be expected therefore that the stress-
ors brought about by the pandemic will elicit “emotional
eating” in this group. Indeed, surveys of persons with obe-
sity demonstrated greater percentages of change in weight-
promoting behaviours during COVID-19 compared to that
seen in the general public. For example, 63% ate in response
to stress and 53% increased food stockpiling thus finding it
harder to adhere with diet plans [39]. A decrease in physi-
cal activity is also known to occur in relation to low mood/
stress [40]. Indeed, half of individuals with obesity noted
that they reduced their exercise duration compared with only
17% who increased it [39]. The changes noted to eating and
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exercise behaviours were in the context of heightened mood
symptoms in the sample with depression, anxiety and sleep
disturbances reported by 81%, 64% and 62%, respectively.
An Italian study documented the reasons given by individu-
als with obesity for change in weight-related behaviours to
be boredom/social isolation (36%), mood symptoms (34%)
and the continuous availability of foods (19%) [41]. This
underscored the psychological as well as social and envi-
ronmental aspects of weight-related habits and highlights
why the conditions created by the COVID pandemic may
be particularly challenging for those with pre-existing
vulnerabilities.

As described previously, individuals with obesity may
exhibit greater health worries during COVID-19 as they
belong to a high-risk group. When surveyed, more than two
thirds of individuals with obesity feared getting infected
with COVID-19 [42]. Those with heightened mood symp-
toms including fear of infection had unfavourable changes in
weight-related behaviours. Half of the respondents reported
weight gain during “lock down” and mood symptoms medi-
ated the association between pandemic stress and weight-
promoting behaviours [42]. This is in line with prior reports
that document the complex relationship between adverse
psychosocial conditions (e.g. anxiety, depression, loneli-
ness) and weigh-related behaviours (e.g. physical activity,
healthy diet) [6, 7].

Eating in Response to Pandemic-Related
Stress

“Stress eating” is commonly defined as episodic eating of
foods with a high caloric content that are rich in fat and
sugar in response to stress [43]. The consumption of calorie-
dense foods is known to activate brain reward centres yield-
ing a pleasurable feeling that alleviates stress or unpleasant
emotions [44]. With repeated exposure of the brain to epi-
sodes of stress eating, a sensitization of the reward centre
to palatable foods occurs. In turn, the consumption of pal-
atable foods is particularly reinforcing in times of stress.
This is manifested by anticipation or craving for high-calorie
foods during stressful events which leads to the behaviour
of “stress eating” [27]. This is further compounded by the
inhibitory effects of acute and chronic stress on the pre-
frontal cortex, the brain area responsible for behaviour con-
trol [45]. Even though palatable foods can improve negative
mood, it can only do so momentarily. Yet, many individuals
misattribute the effects of “comfort food” to have a long-
lasting effect [46].

Stress-eating has been implicated in both the pathogene-
sis and aggravation of obesity [47]. It is common in the gen-
eral population, with an estimated 40% of adults increasing
their eating in response to stress [48]. Certain groups are at

risk and the literature indicates that women and people who
are already have obesity are more likely to manage minor
and major stressful events with eating [49ee]. It is therefore
critical to examine the influence of COVID and its related
stressors on stress eating and identify groups who are at risk
of harm.

A population-based study conducted in Norway exam-
ined the relationship between global psychological distress
and pandemic-specific worries with emotional eating during
the pandemic [50e]. The study found that those with above
vs. below average psychological distress were over 4 times
more likely to report emotional-eating episodes. This was
followed by financial stressors as a predictor of emotional
eating (OR 1.7, CI 1.5-1.9) and health worries (OR 1.3, CI
1.2-1.5). Similar findings were reported in samples from
the UK [51] and Italy [52]. The latter study also supported
previous research that found those with a high BMI tend to
respond to adverse emotional stimuli with overeating [53].

Groups who experience socioeconomic disadvantage are
also prone to experience elevation in stress levels during and
following the pandemic due to low social capital and limited
financial means to endure pandemic-related hardships. A
Canadian study found that people who reported that the pan-
demic impacted them financially were two times more likely
to increase their “junk food” consumption compared to those
who were not impacted [33]. This could be explained by
emotional eating in response to financial stress but also
related to tight finances that limit purchase of healthy foods
such as fruits and vegetables. Elevated psychological distress
has been implicated in contributing to high levels of obesity
among disadvantaged groups [54, 55] and the potential for
the pandemic to strengthen this link is alarming.

Pandemic-Related Stress: Implications
for Obesity Prevention During and Following
the Pandemic

Prior to the pandemic, the World Health Organization
(WHO) estimated 13% of adults worldwide were affected
by obesity and this figure was projected to grow over time
[56]. Scholars have sounded the alarm regarding the nega-
tive effects of the pandemic on obesity levels among adults
[57] and children [58]; hence, obesity prevention remains a
public health priority during this time. The role poor mental
health and stress play in unhealthy behaviours and emotional
eating, both of which lead to or worsen obesity, should be
given careful consideration.

Interventions that address the psychological determi-
nants of weight-promoting behaviours are needed to prevent
excess weight gain in at-risk populations. Therefore, inter-
ventions that support individuals in developing alternative
strategies to cope with stress and limit emotional eating are
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of particular value at this time. While these interventions
may benefit the larger community, special attention should
be given to those deemed at the highest risk, namely women,
people with obesity and those pre-existing mental illness.

Interventions to Improve Weight-Related
Behaviours

At best of times, the majority of the public does not meet
the recommended weekly physical activity targets and the
pandemic has further increased sedentary behaviours among
many [59]. Also, it is well established that there are barriers
for integrating regular physical activity into one’s routine
and even greater barriers for maintaining the behaviour long
term [60]. In the context of the pandemic, individuals with
vs. without obesity had greater perceived barriers for physi-
cal activity which was attributed to the lack of motivation
and lack of social support [31]. Research suggests that tar-
geting sedentary behaviour (e.g. time spent sitting or lying
down) may be a more attainable goal compared with efforts
aimed at increasing physical activity with potential positive
effects on mental health [61]. Reducing sedentary behaviour
can be integrated with relative ease into the “new normal”
life of COVID-19 and includes light intensity activity (e.g.
standing up, pacing around, stretching) for 2—5 min every
20-30 min [62]. Emerging evidence proposes that scheduled
“mini-breaks” have a beneficial effect on both physical and
mental health [63, 64]. Targeting sedentary behaviour during
COVID-19 could be especially beneficial to groups who are
more likely to isolate/stay home (e.g. those deemed at high
risk of infection) and for groups who face structural barriers
for physical activity (e.g. low socio-economic neighbour-
hoods) [64, 65].

Technology-based interventions to promote healthy eat-
ing and physical activity have seen success prior to the pan-
demic and can be delivered via telephone or internet [66].
The pandemic boosted the use of technology in all aspects of
our lives but most notably is its expanding role in healthcare.
Weight management programs with nimble adoption from
in-person to internet-based delivery saw positive results in
weight outcomes during the pandemic [67]. This is not sur-
prising as internet delivery holds potential to provide struc-
ture, psychological and social support to participants in a
comparable manner to in-person care. All of the above are
critical components of health behaviour change that were
absent for many due to the pandemic.

Interventions to Improve Emotional Eating
The past decade has seen a plethora of research surround-

ing the psychological determinants of obesity and the role
they play in successful weight loss [68]. Of a number of
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psychological constructs, such as self-efficacy, restraint,
and emotional eating: the tendency to respond to stress by
eating, was found to have the strongest correlation with
future weight gain [69]. Recently, researchers attempted to
reduce emotional eating among individuals with obesity by
using Abraham and Michie’s health behaviour change tech-
niques [70] applied to healthy eating and physical activity in
an intensive program that lasted for 52 weeks [71]. Results
were encouraging with a significantly greater weight loss in
the intervention vs. control group (6.5% vs. 2.9%) that was
sustained for up to 2 years.

Additional psychological interventions that appear benefi-
cial in the treatment of emotional eating are mindfulness and
self-compassion. Mindfulness-based interventions afford
participants the skills needed to identify and acknowledge
unpleasant emotions rather than try to relieve them by an
unhealthy behaviour (e.g. impulsive eating) [72]. Emerg-
ing evidence suggests that mindfulness is advantageous in
improving emotional eating as well as other forms of patho-
logical eating patterns (e.g. binge eating) [73]. Given the rel-
ative ease of understanding the basic skills of mindfulness,
a number of mobile applications were developed to promote
mindful eating. Theses mobile applications were recently
reviewed with high scores assigned to “Am I Hungry?®
Mindful Eating Virtual Coach” and “In the Moment” apps
[73]. Self-compassion is another psychological intervention
that holds promise to improve emotional eating. It is gen-
erally defined as being kind and non-judgemental towards
oneself (i.e. compassionate) in particular accepting one’s
mistakes and weaknesses [74]. It may be especially helpful
to circumvent the typical pitfall of feeling depressed or anx-
ious in response to a “slip” of unhealthy eating and helping
individuals stay “on track” with their healthy eating plan
[75]. This approach has seen success in reducing emotional
eating during COVID, when a self-compassion intervention
was delivered through a mobile app [76¢]. Finally, cognitive
behavioural therapy (CBT) has seen success in improving
psychological well-being among people with obesity and
aiding in weight loss and its maintenance [77]. Evidence
exists for both phone [78¢] and internet delivery [79] of CBT
programs for weight management in specialist care which
specifically target emotional eating. As such, additional
research is needed to test widescale implementation of these
programs into settings within the broader health system.

Conclusion

The burden of the COVID-19 is not equally shared among
all population groups. This includes differential morbidity
and mortality as well as psychological distress among those
whose lives are most affected by the pandemic (e.g. loss of
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employment) or are at risk of infection (e.g. those with obesity).
Pandemic stressors are linked with poor mental health and are
conducive to unhealthy behaviours such as physical inactivity
and a poor diet. This is further compounded by public health
restrictions that limit opportunities for healthy active living and
conversely increase opportunities for sedentary behaviours and
unhealthy eating patterns. Individuals with pre-existing obesity
as well as those with mental health conditions are particularly
at risk for exhibiting weight-promoting behaviours at this
time. Public health actions to support emotional well-being
in the population during COVID-19 should be complemented
with efforts to improve healthy behaviours. The use of remote
programming (via telephone or internet) to support at-risk
groups in changing weight-promoting behaviours holds
promise for scalable widespread interventions for obesity
prevention.
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