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Abstract
Objective: We investigated emotional eating behaviours and perceived stress
during COVID-19 partial quarantine according to BMI levels in healthy adults.
Design: Cross-sectional study.
Setting: An online survey including demographic variables, eating attitude-related
questions, Emotional Eater Questionnaire (EEQ) and Perceived Stress Scale-14
(PSS-14) was sent via online data collection platform. Self-reported weight, height
and weight changes during the quarantine were also collected.
Participants: A total of 506 people aged between 20–65 years who were partially
quarantined due to COVID-19 participated in this study.
Results: BMI was positively correlated with EEQ (r 0 ·205, P= 0·001). However,
BMI was negatively linked with PSS-14 during COVID-19 (r -0·125, P = 0·001),
indicating that participants with lower BMI had higher perceived stress during
COVID-19. Participants gained weight during the lockdown situation (þ1·20 ±
1·70 kg in men; þ0·91 ± 1·40 kg in women). EEQ and PSS-14 scores of women
found to be significantly higher than men (9·39 ± 5·37 in men v. 11·17 ± 5·85 in
women for EEQ; 24·67 ± 8·32 in men v. 27·99 ± 7·34 in women for PSS-14).
Obese participants consumed sweetened and carbonated drinks two-fold
more in those compared with other participants.
Conclusion: These findings suggest that partial quarantine may be closely related
to emotional eating and weight gain, and participants with higher BMI showed
more emotional eating behaviours. Therefore, certain precautions should be con-
sidered beforehand in order not to cause long-term eating disorder problems.
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Coronaviruses (CoV) is a large family of viruses that can be
cause not only mild infections seemed in common cold but
also more serious infection symptoms such as Middle East
Respiratory Syndrome and Severe Acute Respiratory
Syndrome(1). On 31 December 2019, the WHO China
Country Office reported pneumonia cases of unknown
aetiology in Wuhan, China’s Hubei province(1,2). On
7 January 2020, the causative agent was identified as a
new coronavirus (2019-nCoV) that has not previously been
detected in humans. Later, the name of 2019-nCoV disease
was accepted as COVID-19, and the virus was named as
Severe Acute Respiratory Syndrome-CoV-2 due to its close
resemblance to Severe Acute Respiratory Syndrome-
CoV(3). COVID-19 causes deaths on a global scale with
the number of patients increasing day by day. The number

of daily cases shared by the Ministry of Health in Turkey is
5·016·141 in total, 18 052 on May 8(4).

The crucial and frightening feature of COVID-19 is that it
can be transmitted from person to person quickly and the
infection can be fatal(5). Therefore, WHO has underlined
that the best way to decrease the spread rate of the virus
is to implement some precautions including physical and
social distancing, partial or full quarantining(6). Turkish
Government has taken various precautions to block virus
spread and reduce the number of the patients. Some of
these measures in Turkey are the closure of public or
crowded places such as schools, universities, cafes, gyms,
mosques, quarantine for the elderly and youth, weekend
quarantine for everyone and working from home(7). With
this pandemic, it has been reported that the time spent at
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home was consistently increased(8,9). Parallel to the
increase in the time spent at home, psychological and
behavioural alterations may be observed(8,10–14). Studies
on COVID-19 have reported that the prevalence of anxiety
disorder, depressive symptoms, perceived stress and
post-traumatic stress disorder have increased with the
COVID-19 pandemic(15–20). In addition, studies on COVID-19
have indicated that psychological factors and increased
stress due to the COVID-19 pandemic may alter eating
behaviours and trigger eating disorder symptoms.
Changes in eating behaviours have also been associated
with increased anxiety about loss of income, restrictive
orders to stay at home, fear of catching the virus and fear
of losing loved ones(21–24). With this in mind, the psycho-
logical changes observed during the COVID-19 pandemic
may lead to eating behaviour disorders that may persist
after the pandemic.

Emotional eating refers to the eating behaviour triggered
by various emotions. Eating behaviours are easily affected
by changes in regard to negative or positive situations(25).
It is well-documented that humans can consumemore food
than usual when they are angry or feel under pressure.
Likewise, the fact that food restriction during excited or
extremely stressful situations also shows the effect of
emotional states on eating(26,27). Studies have stated
that BMI is closely associated with high stress levels and
emotional eating(28–31). Several studies have shown that
predominantly negative emotions trigger overeating to
high-fat and sugary foods, in contrary to less consumption
of healthy foods, thus not complying with a healthy eating
attitude (vegetables and fruits, not having breakfast,
skip daily meals, more caloric food consumption)(26,32–34).
People struggling with emotional eating can suppress
intense emotions by eating, and in this case, they often
prefer appetising foods high in fat and sugar(30,32,34,35).
Long-term excessive consumption of foods high in fat or
sugar can lead to weight gain, resulting in increased BMI
and many health risks such as oxidative stress, inflamma-
tion and obesity(36–38).

Stress is considered to be another key factor affecting
dietary intake(30,39). Stressful situations can affect diet qual-
ity scores in different ways by triggering emotional eating,
increasing the consumption of high-fat and sweetened
food/beverages and causing uncontrolled eating behav-
iour. These situations can also trigger emotional eating
attacks. Studies have shown that non-obese people use
coping mechanisms such as cognitive strategies to cope
with psychological problems, while obese individuals
may respond to these problems by overeating(40,41).
Thus, increased stress level can lead to weight gain, over-
weight and obesity, leading to an increased BMI levels(42).

Perceived stress appears to be increasing during the
COVID-19 pandemic, and most importantly, it seems that
perceived stress may be associated with changes in
BMI(21,23,24). This situation may affect emotional eating
behaviours as well. This research aims to examine

perceived stress and emotional eating behaviours during
the COVID-19 pandemic partial quarantine based on
BMI levels of healthy adults.

Methods

Participants
The data were collected using an online questionnaire
created onGoogle Forms. The questionnaire was randomly
distributed among the individuals using social media chan-
nels such as Instagram, Twitter and WhatsApp and via
e-mail. Participants informed about the purpose of the
research to adults in accordance with the inclusion criteria.
Individuals between the ages of 20 and 65 who were
partially quarantined (in quarantine all weekend for at
least 3 months) due to COVID-19 were included in the
study. Individuals from thirty-one different cities partici-
pated in the study. Seven participants were not included
in the study because they were under the age of 18. The
online survey data were collected between June and
September 2020.

The sample size was calculated by G * power analysis
(based on 95 % confidence and 80 % power) according
to the report by the American Psychological Association
on Stress andNutrition. This report noted that 38 % of adults
developed stress-related binge eating or unhealthy eating
behaviour(43). Assuming this rate to be 60 % in our study,
it was determined that at least 282 people should be
included in the study.

Data collection
The questionnaire consists of four parts and a total of forty
questions. The first part includes eleven questions about
demographic variables such as age, weight, height, gender,
education level, employment status and smoking status.
The second part consists of eleven questions that examine
nutritional behaviours such as mealtime, food and bever-
age consumption and changes in meal preparation during
quarantine. Food consumption was measured with the
question: ‘Which foods did you consume more after
COVID-19?’. This question had several responses including
whole grains (e.g. whole wheat bread, rye, oats), vegetable
and fruits, nuts, meat, fish, dairy, processed foods, milky
deserts, chocolate, biscuits and chips that they could chose
multiple options. We asked a similar question for beverage
consumption. Multiple response options included water,
tea, coffee, carbonated drinks, fresh fruit juice, fruit juice,
herbal tea, soda water, ayran, kefir and turnip juice. We
questioned the tendency of unhealthy food consumption
during the partial quarantine period with the following
question: ‘Did your consumption of unhealthy foods such
as chips, cookies, cakes, sugary cereals and fast food
change during your stay at home?’ Participants were cate-
gorised as having a tendency to unhealthy foods if they
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responded, ‘I increased unhealthy food consumption’.
The third part includes the Perceived Stress Scale-14
(PSS-14) and the last part includes the Emotional Eater
Questionnaire (EEQ). Body weight, height and change in
body weight during the partial quarantine period were
collected based on the declaration. BMIwas calculated using
the weight and height obtained from the survey. BMI classi-
fication is: <18·5 kg/m2 underweight, 18·5–24·9 kg/m2 nor-
mal, 25·0–29·9 kg/m2 overweight, >30·0 kg/m2 obesity(44).

Perceived Stress Scale
PSS-14 consists of fourteen items aimed at determining the
perceived stress levels of individuals. PSS-14 is a scale
developed by Cohen et al.(45), which has been validated
in Turkish for use in individuals over the age of 18(46),
and is widely applied to determine perceived helplessness
and self-efficacy. This scale is prepared in a 5-point Likert
type (0 no, 1, 2, 3, 4 very often), where three items are
scored negatively (items 4, 5, 6). The scale is evaluated
on the total score (0–32) and a high total score means
higher perceived stress level(45,46).

Emotional Eater Questionnaire
EEQ consists of ten items and three sub-dimensions. The
three sub-dimensions of the EEQ are entitled as: (1) not
being able to prevent eating desire-disinhibition (items 4,
5, 6, 8, 9, 10), (2) types of food type of food (items 2, 3)
and (3) feeling guilty-guilt (items 1, 7). The EEQ is scored
with a 4-point Likert scale (‘0’ Never, ‘1’ Sometimes, ‘2’ is
generally answered and ‘3’ is always). The EEQ was used
to assess emotional eating behaviour in individuals. The
questionnaire developed by Garaulet et al.(47) has been
proven to be valid in Turkish for individuals over 20 years
of age(48). With the highest score obtained from the scale is
‘30’, higher scores indicate higher emotional eating
behaviours(47,48).

Statistical analyses
The data collected were evaluated using the SPSS
25 statistics software (IBM). Data were tested to investigate
whether they were normally dispersed using visual
(probability plots and histograms) and analytical methods
(Kolmogorov–Smirnov/Shapiro–Wilk test). Demographic
variables and eating habits analysed with Pearson χ2

and independent t-tests. Pearson correlation coefficients
were calculated to examine the interaction between
BMI, EEQ and PSS-14. After checking the assumptions of
the multiple linear regression analysis (linearity, covari-
ance, independence and normality) to ensure its fit, a multi-
ple linear regression analysis model was run to determine
whether weight gain during the partial quarantine period
was associated with EEQ, PSS-14, overeating and unheal-
thy food consumption during this period. Model fit
was determined using appropriate residual and goodness
of fit statistics. P< 0·05 was accepted as statistically
significant.

Results

Descriptive characteristics of the participants are
presented in Table 1. A total of 506 participants, including
119 men (mean age: 38·59 ± 11·75 years, mean BMI:
27·28 ± 3·76 kg/m2) and 387 women (mean age: 30·64 ±
10·75 years, mean BMI: 23·28 ± 4·12 kg/m2) volunteered
to participate in the study. Mean weight gain during
COVID-19 was reported as 1·20 ± 1·70 kg in men and
0·91 ± 1·40 kg in women. Investigating the weight gain
according to BMI, it was founded that obese participants
had more weight gain than normal and overweight partic-
ipants (1·76 ± 2·06 kg v. 1·14 ± 1·52 kg and 0·88 ± 1·48 kg in
men; P= 0·006, 1·47 ± 1·97 kg v. 0·83 ± 1·27 kg and 1·10 ±
1·53 kg in women; P = 0·004, respectively). The EEQ and
PSS-14 scores were indicated that women had significantly
higher scores than men (men v. women; mean EEQ:
9·39 ± 5·37 v. 11·17 ± 5·85; mean PSS-14: 24·67 ± 8·32 v.
27·99 ± 7·34).

Table 2 shows the EEQ and PSS-14 scores according
to BMI. The findings revealed that participants with higher
BMI had higher EEQ and lower PSS-14 scores. Correlation
analysis between BMI results, EEQ and PSS-14 scores
revealed that BMI was positively correlated EEQ (r 0·205,

Table 1 Descriptive characteristics of the participants

Men
(n 119)

Women
(n 387)

PMean SD Mean SD

Age (year) 38·59 11·75 30·64 10·75 0·001**,†
Weight (kg) 85·39 12·79 62·99 12·20 0·001**,†
Weight gain
Yes
n 47 152 0·966‡
% 39·5% 39·3%

No
n 72 235
% 60·5% 60·7%

Weight gain during
COVID-19 (kg)

1·20 1·70 0·91 1·40 0·089†

Height (cm) 1·77 0·07 1·65 0·07 0·001**,†
BMI (kg/m2) 27·28 3·76 23·28 4·12 0·001**,†
Changing meal times during quarantine
Yes
n 36 169 0·009*,‡
% 30·3% 43·7%

No
n 83 218
% 69·7% 56·3%

Increasing time spent in the kitchen during quarantine
Yes
n 61 302 0·001**,‡
% 51·3% 78·0%

No
n 58 85
% 48·7% 22·0%

EEQ 9·39 5·37 11·17 5·85 0·001**,†
PSS-14 24·67 8·32 27·99 7·34 0·001**,†

*P< 0·05.
†Independent-t-test.
‡Pearson chi-square test.
**P< 0·001.
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P= 0·001) and negatively correlated with PSS-14 (r -0·125,
P= 0·001) (Table 3).

Food consumption according to the BMI during the
COVID-19 pandemic is represented in Fig. 1. Data showed
that people mostly preferred to consume vegetables and
fruits (56·1 %), pastries (42·9 %) and nuts (37·1 %) in all
BMI groups.

Beverage consumption according to BMI during
COVID-19 is shown in Fig. 2. Water (in underweight:
59·30 %, in normal: 66·80 %, in overweight: 62·80 %, in
obese: 77·30%), tea and coffee were found to be the most
preferred drinks in all BMI groups (in underweight:
70·40 %, in normal: 78·50 %, in overweight: 86·10 %, in
obese: 75·80 %). While consumption of tea, coffee, fresh
fruit juice and carbonated beverages increased, consump-
tion of water, ayran, kefir, fruit juice and sugary beverage
decreased in underweight participants. In overweight
individuals, while the consumption of water, carbonated
drinks, fresh fruit juice, fruit juice, sweetened drinks,
soda and ayran increased, tea and coffee consumption
decreased. The consumption of sweetened and carbonated
drinks increased twice in obese participants in those com-
pared with other BMI groups.

We ran a regression analysis to identify whether
weight gain during the partial quarantine period could
be predicted using data on EEQ, PSS-14, overeating and
unhealthy food choice during this period (Table 4). The
regression model showed that 29 % of weight gain during
the partial quarantine period could be explained by
emotional eating, eating more while at home and unheal-
thy eating behaviours at home. In contrast, perceived stress
was not associated with weight gain.

Discussion

In this paper, we present the changes related to eating
behaviours, weight-gain patterns and perceived stress
according to BMI during the COVID-19 pandemic lock-
down. Our main findings were that BMI was positively
associated with EEQ scores, suggesting that people
with higher BMI are more prone to emotional eating.
Additionally, weight gain during quarantine was associated
with increased eating tendency and consumption of
unhealthy foods at home. However, the hypothesis that
people with higher BMI during quarantine would have
higher stress levels was rejected due to findings suggesting
that BMI was negatively correlated with PSS-14 scores.

We observed a positive correlation between BMI and
EEQ scores. Several studies have reported that obese indi-
viduals tend to eat emotionally and BMI is positively asso-
ciated with EEQ scores(27,34,49–52). The researchers argued
that certain strong emotions, such as anxiety, restlessness,
anger, fear, joy and sadness, can cause significant changes
in eating behaviours by increasing themotivation to eat and
the amount of food consumed, and changing food choices
towards unhealthy foods. People with emotional eating
symptoms often react to overwhelming conditions by
increasing their food intake and altering food choices with
high in fat and sugar, while others do not alter or reduce
their food consumption in these situations. Increased
food consumption can also increase the tendency to
binge-eating(29–31,33–35,42,43,50,53–57). Because we know that
COVID-19 creates enormous stress and pressure in our
lives and changes almost the entire lifestyle, it is inevitable
to affect eating behaviours, especially for individuals who
already tend to eat a lot. For this reason, obese people,
especially those who notice an increase in food consump-
tion or emotional eating attacks during the COVID-19
quarantine, should consider seeking professional support
to endure this negative and uncertain process and prevent
unwanted weight gain.

Consistent with other COVID-19 studies, weight gain
during home quarantine was observed in both men and
women (39·5 and 39·3 %, respectively). Men reported an
average weight gain of 1·20 kg, whereas women stated
about 0·91 kg of increase in weight. A study by Górnicka
et al.(58) showed that staying at home during COVID-19
decreased physical activity levels and resulted in undesir-
able eating behaviours such as snacking and overeating,
thus causing a disruption in energy balance and weight
gain. Another study conducted in Obesity Unit examined
the weight changes and BMI before and after COVID-19
lockdown(8). They found that after the COVID-19
lockdown, weight gain and BMI increased by aboutþ
1·51 kg andþ 0·58 kg/m2, respectively(8). It was stated that
43·7 % of women and 30·3 % of men were changed their
daily eating habits and the time spent in the kitchen
increased. Additionally, Di Renzo et al.(10) investigated
the lockdown impact on eating habits and lifestyle changes

Table 2 Perceived stress and emotional eating score change
according to BMI

BMI< 25·00
kg/m2 (n 303)

BMI> 25·00
kg/m2 (n 203)

PMean SD Mean SD

EEQ 10·27 5·83 11·48 5·66 0·021*,†
PSS-14 28·35 8·20 25·50 7·38 0·001**,†

EEQ, Emotional Eater Questionnaire; PSS-14: Perceived Stress Scale 14.
*P< 0·05.
†Independent t test.
**P< 0·001.

Table 3 Pearson correlation analyses of EEQ and PSS-14 scores
with BMI

BMI (kg/m2)

r P

EEQ 0·205 0·001*
PSS-14 −0·125 0·001*

EEQ, Emotional Eater Questionnaire; PSS-14, Perceived Stress Scale 14.
*P< 0·05.
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throughout four different parts of Italy. Researchers stated
that 48·6 % of the participants reported weight gain. The
frequency and habits of meals changed and the time they
spent in the kitchen increased in 57·8 % of the participants
However, unlike other studies, no change was observed in

the mealtime in our study(10). This is probably due to
differences in lockdown. While several countries such as
Italy applied a full-time lockdown strategy, the lockdown
in Turkey was limited by weekends. Therefore, it is an
expectable situation that there is no change in mealtime

Underweight Normal Overweight Obese
0·00%

10·00%

20·00%

30·00%

40·00%

50·00%

60·00%

70·00%

80·00%

Chips

Chocolate, biscuit etc.

Processed foods (rice, pasta, white bread etc.)

Chocolate, biscuit etc.

Whole grains (whole wheat bread, rye, oats, etc.)

Fish

Milky desserts

Vegetables and fruits

Pasteries (pastries, pies, cakes, etc.)

Meat

Fig. 1 Food consumption according to BMI during COVID-19
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Fig. 2 Beverage consumption according to BMI during the COVID-19
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as people continue their normal work schedule on
weekdays.

We found that PSS-14 scores negatively correlated with
BMI. This result is probably due to the different stress
responses of individuals(59). Although the stress response
varies according to the severity and duration of the stress,
it can be quite challenging(60). While mild stress creates
positive results by increasing the attention of individuals(61),
chronic stress can lead to serious physiological and psycho-
logical consequences(60,62). It is very frustrating not
knowing when the COVID pandemic will end and what
the definitive treatment is, which can lead to chronic stress
in individuals. In addition, although it is well known that
stress can affect eating habits, how it affects it is controver-
sial. Some people respond to high-stress situations by
reducing their food intake, while others increase their food
consumption to suppress undesirable emotions(30,53). The
fact that perceived stress was higher in participants with
low BMI suggests that COVID stress may also lead to shut
down appetite.

In this study, EEQ scores were positively correlated
with PSS-14 scores (r 0·275 in males, r 0·279 in females)
regardless of BMI levels (P< 0·001). With the prolonged
COVID-19 outbreak, people feel more stressed out of an
increased fear of infection, the loss of loved ones or finan-
cial loss(15–17,19,63,64). Increased stress can change food and
beverage consumption in individuals. A longitudinal study
evaluating the effect of natural disasters on emotional
eating stated that the tendency of unhealthy foods
increases during stressful periods(55). In the present study,
vegetables, fruits and pastries were found to be mostly pre-
ferred foods. While vegetables and fruits are considered
beneficial foods with their specialties rich in phytochemi-
cals, vitamins, minerals and fibre for maintaining health
and boosting the immune system during the pandemic,
increased consumption of pastries can create undesirable
consequences such as weight gain. Further, sweetened
beverage consumption has doubled in obese individuals.
These findings show that eating habits change towards
unhealthy foods, especially in obese patients, during
COVID-19 pandemic. This finding is supported by another
study that showed that during the COVID-19 outbreak,
the consumption of sweetened and carbonated drink

decreased while the consumption of homemade desserts,
pizza and bread increased(8). Cohort studies in the
Netherlands, Finland, France, USA and Korea reported that
weight gain as a consequence of emotional eating is a
crucial risk factor for obesity(65–69). Therefore, there is an
urgent need to develop some public health strategies
to reduce obesity risks, attenuate perceived stress and
improve well-being during COVID-19.

In good agreement with several studies, the regression
analyses of this study indicated that increased weight gain
during the COVID-19 lockdown significantly increased the
risk of emotional eating behaviours, including eating more
at home and consuming unhealthy foods at home.
However, no association was found between weight gain
and perceived stress during COVID-19. One possible
explanation is that stress can cause hypophagia that
restricts eating behaviour for some people.

This study had some limitations. First, wewere unable to
evaluate food and beverage consumption prior to the
COVID-19 outbreak. Second, emotional eating and per-
ceived stress were studied using self-reported survey data.
Third, although we tried to reach more male participants,
sex distribution is not balanced. In addition, anthropomet-
ric measurements and weight gain were taken according to
the declaration. On the other hand, the strength of this
study is that, to our knowledge, this is the first study to
evaluate the interaction of emotional eating and perceived
stress to BMI during the COVID-19 pandemic. With the
study, we highlighted that the COVID-19 lockdown does
not only affect physical health but also influences psycho-
logical well-being, which can pose a greater burden on
public health, such as increased obesity and obesity-related
disorders.

Conclusion

Our results suggest that staying home during the COVID-19
pandemic may cause emotional eating, snacking and over-
eating, and therefore lead toweight gain. Additionally, indi-
viduals with higher BMI have been associated with a higher
propensity to emotional eating. For this reason, the change
in eating behaviour and the increase in the time spent at
home may create a huge burden, especially for obese
individuals.

The lockdown is a good precaution to stop the spread
of the virus, but there are some health risks associated
with physical inactivity, weight gain, behavioural
changes and social isolation. Further studies should
focus on the impact of the COVID-19 outbreak on eating
behaviour and perceived stress. As we know that the
lockdown process will continue for a while, some public
health strategies focusing on healthy eating and physical
activity at home should be developed to eliminate the
health risks associated with increased obesity during
the lockdown.

Table 4 Multiple linear regression analyses of the variables
associated with weight gain during COVID-19

Variable

Weight gain during COVID-19

β P 95 % CI

PSS-14 0·054 0·207 −0·006 0·026
EEQ 0·173 0·001* 0·001 0·015
Eating more while at home 0·171 0·001* 0·338 0·505
Consuming unhealthy foods while
at home

0·224 0·001* 0·037 0·199

PSS-14, Perceived Stress Scale-14; EEQ, Emotional Eater Questionnaire.
*P< 0·001.
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