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Abstract: To limit the spread of the novel coronavirus (COVID-19), many countries have introduced
mandated lockdown or social distancing measures. Although these measures may be successful
against COVID-19 transmission, the pandemic and attendant restrictions are a source of chronic
and severe stress and anxiety which may contribute to the emergence or worsening of symptoms of
eating disorders and the development of negative body image. Therefore, in this study, we aimed to:
(1) classify different conditions associated with COVID-19-related stress, COVID-19-related anxiety,
and weight status; and (2) analyze and compare the severity of dimensions typically related to
eating disorders symptomatology and body image in individuals with different COVID-19-related
stress, COVID-19-related anxiety, and weight status. Polish women (N = 671, Mage =32.50 £ 11.38)
completed measures of COVID-19-related stress and anxiety along with body dissatisfaction, drive
for thinness, and bulimia symptomatology subscales of the Eating Disorders Inventory, and the
appearance evaluation, overweight preoccupation, and body areas satisfaction subscales of the
Multidimensional Body-Self Relations Questionnaire. The following four clusters were identified
through cluster analysis: (a) Cluster 1 (N = 269), healthy body weight and low COVID-related
stress (M = 3.06) and anxiety (M = 2.96); (b) Cluster 2 (N = 154), healthy body weight and high
COVID-related stress (M = 5.43) and anxiety (M = 5.29); (c) Cluster 3 (N = 127), excess body weight
and high COVID-related stress (M = 5.23) and anxiety (M = 5.35); (d) Cluster 4 (N = 121), excess
body weight and low COVID-related stress (M = 2.69) and anxiety (M = 2.83). Our results showed
that Clusters 3 and 4 had significantly greater body dissatisfaction and lower appearance evaluation
and body areas satisfaction than Clusters 1 and 2. Cluster 3 also had a significantly higher level of
drive for thinness, bulimia, and overweight preoccupation than Clusters 1 and 2. These preliminary
findings may mean that the COVID-19 pandemic and attendant anxiety and stress caused by the
pandemic are exacerbating symptoms of eating disorders and negative body image, with women
with excess weight particularly at risk.

Keywords: eating disorders; body image; COVID-19; anxiety; stress; body weight; women

1. Introduction

To limit the spread of the novel coronavirus (COVID-19), many countries have in-
troduced mandated lockdown or social and physical distancing measures (e.g., travel
restrictions; leaving home only for food, work, and health reasons; remote working; and
closure of health services) that have led to significant changes in daily living [1-3]. Al-
though these prevention measures may be successful against COVID-19 transmission,
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the pandemic and attendant restrictions have also been a source of chronic and severe
stress and anxiety [4-9]. Indeed, evidence suggests that the pandemic has contributed to
the deterioration of mental health in populations worldwide, including the emergence
or worsening of symptoms of eating disorders and the development of negative body
image [2,10-14].

Increased stress and anxiety related to COVID-19, leading to a worsening in eating
disorder symptoms and body image, may have numerous causes, including the following:
(1) changes to daily routine, including limited access to leisure facilities and gyms, which
may escalate concerns about one’s own body [2,10-12,14,15]; (2) increased media coverage
of food, its purchase, and potential shortages, which may increase ruminations about
eating or promoting stockpiling and binging [2,10,12]; (3) persistent exposure to COVID-19-
related information in the media (e.g., number of deaths and infections), which may increase
concerns about one’s own health (especially in immunocompromised groups, e.g., patients
with anorexia) [12,16-20]; (4) changes in the performance of professional duties, which
have been largely related to the need to work remotely and contact colleagues through
videoconferencing suites (increased number of situations in which there is exposure and
the need to watch oneself and view one’s own appearance, and the need to learn new
skills related to self-presentation) [2,21]; (5) increased feelings of losing control over the
current situation, which may trigger behaviors aimed at “regaining control through body
control” [14,15]; (6) increased time spent on social media, which may exacerbate concerns
about appearance and one’s body and lead to an increase in compensatory behavior (e.g.,
restrictive diet and vomiting) [2,12,22]; (7) limited contact with other people, which may be
associated with the legitimization of some eating disorder symptoms (e.g., avoidance of
social eating and body exposure) [12,15]; (8) disruption of access to specialist support and
treatment service [2,15]; (9) limited possibility of direct contact with family, friends, and
other people, who are important sources of daily support and help to regulate emotions
through adaptive mechanisms [23,24].

Although knowledge about the symptoms of eating disorders and negative body
image during the COVID-19 pandemic has increased in diverse populations [13,24-30],
research and knowledge on the symptoms of eating disorders and body image in Polish
women remains limited (Polish studies published so far have concerned either the period
before the pandemic [31] or a general problem of nutrition behaviors before and during
COVID-19 lockdown [32]). Given the likelihood that the pandemic, attendant restrictions,
and their consequences have been a source of chronic and severe stress and anxiety [4-9],
and, as earlier research indicated, may have had an impact on body image and eating
disorder symptomatology [10,13,14], it is vital to develop a fuller understanding of this
issue in Polish women. Moreover, clarity on this issue is essential to ensure that appropriate
interventions are made, which will be able to take into account the specific situation related
to COVID-19 in Poland. Therefore, this work aimed to: (1) classify different conditions
associated with COVID-19-related stress, COVID-19-related anxiety, and weight status; and
(2) analyze and compare the severity of dimensions typically related to eating disorders
symptomatology and body image in individuals with different COVID-19-related stress,
COVID-19-related anxiety, and weight status. We hypothesized that women with excess
body weight, high anxiety, and high stress related to COVID-19 would have significantly
greater symptoms of eating disorders and negative body image than those of healthy
weight, low anxiety, and low stress.

2. Materials and Methods
2.1. Participants and Procedure

This study was approved by the Ethics Committee of the University of Wroclaw (14
December 2020) and conducted in accordance with the Declaration of Helsinki. Data were
collected via an online survey (populated on Google Forms) between 14 December 2020
and 1 February 2021 (for most of that time, there was a total lockdown in Poland, except
for a short period before Christmas). Participants were recruited via flyers (posted at
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universities and workplace locations) and an online advertisement. After contacting the
researchers, all women provided prior written informed consent and were made aware
that participation in our study was voluntary and anonymous. Next, they completed an
online survey, which was accessed via a link sent to participants. All participation was
voluntary, and participants were not remunerated.

Seven hundred and forty-seven women volunteered for the study, 76 of whom were
outliers, and therefore were removed from the database. Our final sample included
671 Polish women who ranged in age from 18 to 73 years (M = 32.50, SD = 11.38) and in
self-reported body mass index (BMI) from 18.52 to 50.70 kg/m? (M = 24.78, SD = 5.10).
The majority of participants were White (99.1%) and heterosexual (91.2%). In terms of
relationship status, 17.6% were single, 35.3% were partnered but not married, 41.6% were
married, and 5.5% had some other status. In terms of education, 27.7% had completed
secondary or technical school, 17.9% had completed an undergraduate degree, 32.8% had
completed a Master’s degree, 14% had completed another postgraduate degree, and 7.60%
had completed some other qualification.

2.2. Measures

Five measures were included in the online survey. We obtained permission to use
all instruments from their developers. For instruments where the Polish version was not
available, we produced novel Polish translation using the standardized back-translation
procedure [33].

2.2.1. COVID-19-Related Stress

To measure levels of stress caused by the COVID-19 pandemic, we used a 5-item
measure, which a previous study had shown to have adequate construct validity [13].
Participants were asked how stressed they felt about the impact of the COVID-19 pandemic
on their daily lives, finances, personal relationships, work and/or studies, and their future
in general. All items were rated on a 7-point scale ranging from 1 (not at all stressed) to 7
(extremely stressed), with higher mean scores reflecting greater COVID-19-related stress. This
instrument has not been previously used in Polish-speaking populations. Therefore, we
examined the factor structure of scores on the instrument using a principal-axis exploratory
factor analysis. The results supported the extraction of a single factor consisting of all
5 items (KMO = 0.83, Bartlett’s test of sphericity X2(10) =2042.35,p < 0.001, eigenvalue = 3.42,
68.4% of the variance explained, item-factor loadings = 0.79 to 0.86). On the basis of the
results, we computed an overall score as the mean of all five items. McDonald’s w for
scores on this measure was 0.89.

2.2.2. COVID-19-Related Anxiety

To measure anxiety caused by the COVID-19 pandemic, we used a 1-item measure in
which we asked participants how anxious they are about the COVID-19 pandemic [8,13].
In previous studies, scores on this measure have been shown to have adequate construct
and predictive validity [8,13]. Items were rated on a 7-point scale (from 1 = not anxious at
all to 7 = extremely anxious). The higher the score, the greater the COVID-19-related anxiety.

2.2.3. Eating Disorders Symptoms

To measure symptoms of eating disorders, participants completed the Eating Disorder
Inventory (EDI), which has adequate construct and factorial validity, including in Polish
women [34,35]. The EDI consists of the following 8 subscales: body dissatisfaction, drive
for thinness, bulimia, ineffectiveness, perfectionism, interpersonal distrust, interoceptive
awareness, and maturity fears. In this study we used the scores of three of the subscales,
i.e., body dissatisfaction (EDI-BD), drive for thinness (EDI-DT), and bulimia (EDI-B). Mean
scores were computed so that higher scores reflected greater body dissatisfaction, drive for
thinness, and bulimia symptoms. All items were rated on a 6-point scale ranging from 0
(never) to 5 (always). After inverting the indicated items, responses were recoded according
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to previous recommendations (always = 3, usually = 2, often = 1, sometimes, rarely, never = 0).
McDonald’s w for EDI-BD scores was 0.88, for EDI-DT scores was 0.86, and for EDI-B
scores was 0.88.

2.2.4. Body Image

To measure body image, participants were asked to complete the Multidimensional
Body-Self Relations Questionnaire (MBSRQ), which has been shown to have adequate
construct and factorial validity, including in Polish women [36,37]. The MBSRQ includes
the following 9 subscales measuring different body image-related aspects: appearance
evaluation, fitness evaluation, health evaluation, appearance orientation, fitness orienta-
tion, health orientation, overweight preoccupation, self-classified weight, and body areas
satisfaction. In this study, we used the scores of three of the subscales, i.e., appearance
evaluation (MBSRQ-AE), overweight preoccupation (MBSRQ-OWP), and body areas satis-
faction (MBSRQ-BASS). Mean scores were computed so that higher scores reflected higher
satisfaction with the body as a whole and positive feelings related to them (AE), higher
fat-related anxiety, food restriction, and weight vigilance (OWP), and higher satisfaction
with individual parts of the body (BASS). Items were rated on variable 5-point scales.
McDonald’s w for MBSRQ-AE scores was 0.90, for MBSRQ-OWP scores was 0.70, and for
MBSRQ-BASS scores was 0.86.

2.2.5. Demographics

Participants were asked to provide their demographic information (age, ethnicity,
sexual orientation, educational qualification, and relationship status), weight and height.
We calculated BMI (kg/ m?) based on self-report data.

2.3. Statistical Analysis

Our analyses were conducted using IBM SPSS Statistic version 26. A two-step cluster
analysis (with Schwarz’s Bayesian criterion, BIC) was used to identify clusters based on
COVID-19-related stress, COVID-19-related anxiety, and BMI. This was a hybrid approach
based on a combination of running a distance measure (to separate groups) and hierar-
chical methods (to select the optimal subgroups model). A two-step cluster analysis was
chosen as it is appropriate for both categorical and continuous variables and samples of
N > 200 [38]. Multivariate analysis of variance (MANOVA) was used to assess differences
between the clusters with regard to eating disorder symptoms (body dissatisfaction, drive
for thinness, and bulimia), and body image (appearance evaluation, overweight preoccu-
pation, and body areas satisfaction). To correct for multiple comparisons, the Bonferroni
corrected/adjusted p-value was used. A 5% significance level was used.

3. Results
3.1d. Cluster Analysis of COVID-19-Related Stress, COVID-19-Related Anxiety, and Body Mass
Index

The four clusters were labeled, and were characterized, as follows: (a) Cluster 1
(N = 269), healthy body weight and low COVID-related stress (M = 3.06) and anxiety
(M =2.96); (b) Cluster 2 (N = 154), healthy body weight and high COVID-related stress
(M = 5.43) and anxiety (M = 5.29); (c) Cluster 3 (N = 127), excess body weight and high
COVID-related stress (M = 5.23) and anxiety (M = 5.35); (d) Cluster 4 (N = 121), excess body
weight and low COVID-related stress (M = 2.69) and anxiety (M = 2.83). Table 1 presents
the demographic characteristics of these clusters.
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Table 1. Demographics characteristic of the four clusters.
Cluster 1 Cluster 2 Cluster 3 Cluster 4
(N =269) (N =154) (N =127) (N =121)
Healthy Weight +  Healthy Weight + Excess Weight + Excess Weight +
Low Stress High Stress + High Stress + Low Stress + Low
+ Low Anxiety High Anxiety High Anxiety Anxiety
M (SD) F
Ace 30.30 29.97 36.58 36.33 F(3, 667) =17.05, p
8 (10.32) @b (11.06) <4 (13.37) ac (9.51) bd <0.001
BMI 21.63 21.86 29.96 30.07 F(3, 667) =367.42, p
(1.72) AB (1.82) &P (4.79) A€ (4.40) BD <0.001
N (%) x% and Cramer’s V
Ethnicity
White 267 (99.26) 151 (98.05) 124 (97.64) 121 (100)
26 =9.51
Black 0 0 0 0 X (6) ’
Cramer’s V = 0.08
Asian 0 0 0 0 NS
Mixed race 0 0 2 (1.57) 0
Other 2(0.74) 3(1.95) 1(0.79) 0
Sexual orientation
Heterosexual 246 (91.45) 138 (89.61) 115 (90.55) 113 (93.39)
Lesbian 2(0.74) 4 (2.60) 5(3.93) 0 X2(15) =11.74,
Bisexual 15 (5.59) 9(5.84) 4 (3.15) 5 (4.13) Cramer’sSV =0.08
N
Pansexual/Queer 2(0.74) 1 (0.65) 1(0.79) 1(0.83)
Asexual 2(0.74) 1 (0.65) 1(0.79) 2 (1.65)
Other 2(0.74) 1 (0.65) 1(0.79) 0
Educational
qualification
Primary school 0 0 0 1(0.83)
Intermediate 0 0 0 0
school
Vocational school 0 0 1(0.79) 0
Secondary school
or technical school 86 (31.97) 49 (31.82) 32 (25.20) 19 (15.70)
Bachelor or 56 (20.82) 32 (20.78) 19 (14.96) 13 (10.74) ,
engineer %X (24) = 5947,
Master of Arts or Cramer’s V =0.17
Master of Science 76 (28.25) 42 (27.27) 47 (37.00) 55 (45.45)
etc.
Doctor of
Philosophy or
Doctor of 2(0.74) 3(1.95) 0 1(0.83)
Engineering etc.
Postgraduate 29 (10.78) 15 (9.74) 21 (16.54) 29 (23.97)
studies ’ ’ ’ )
Still in full-time
education 20 (7.44) 13 (8.44) 6 (4.72) 3 (2.48)
Other qualification 0 0 1(0.79) 0
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Table 1. Cont.

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(N =269) (N =154) (N =127) (N =121)
Healthy Weight +  Healthy Weight + Excess Weight + Excess Weight +
Low Stress High Stress + High Stress + Low Stress + Low
+ Low Anxiety High Anxiety High Anxiety Anxiety
Relationship
status
Single—not
currently
partnered or 45 (16.73) 35(22.73) 23 (18.11) 15 (12.40)
married /dating
Partnered—rnot 61 (22.68) 41 (26.62) 13 (10.24) 11 (9.09)
living with partner ’ ' ' '
Partnered—living 52 (19.33) 23 (14.94) 19 (14.96) 17 (14.05) 7o) = 60.39,
with partner Cramer’s V = 0.17
Married 92 (34.20) 51 (33.11) 62 (48.82) 74 (61.16) o
Divorced 5 (1.86) 2 (1.30) 3(2.36) 4 (3.30)
Widowed 2(0.74) 0 2(1.58) 0
In a polyamorous
relationship 1037) 0 0 0
In an open
relationship 3(112) 0 0 0
Other 8(2.97) 2 (1.30) 5(3.93) 0
ab,c,d

groups in terms of BMI; N5 a non-significant; ™" p < 0.001.

the significant (p < 0.001) differences between the groups in terms of age; ~BCP the significant (p < 0.001) differences between the

3.2. Comparison of the Four Clusters for Eating Disorder Symptoms and Body Image

Using Pillai’s trace, a multivariate analysis of variance (MANOVA) indicated a signifi-
cant effect of clusters on all eating disorders symptoms, V = 0.16, F(3, 665) = 12.77, p < 0.001,
and body image variables, V = 0.19, F(3, 665) = 15.01, p < 0.001. Table 2 shows results with
Bonferroni’s adjustment for multiple comparisons.

Our results indicated that Clusters 3 and 4 did not significantly different from each
other in terms of all variables. With regard to eating disorder symptomatology, both of the
abovementioned clusters had significantly greater body dissatisfaction than Clusters 1 and
2. Cluster 3 also had a higher level of drive for thinness and bulimia than Clusters 1 and
2. In turn, Cluster 4 differed significantly only from Cluster 1. In relation to body image,
Clusters 3 and 4 had significantly lower appearance evaluation and body areas satisfaction
than Clusters 1 and 2. Cluster 3 also had a higher level of overweight preoccupation than
Clusters 1 and 2. In turn, Cluster 4 differed significantly only from Cluster 1.

Overall, our results partially support our hypothesis, as higher levels of symptoms
of eating disorders and negative body image were observed in women with excess body
weight, high anxiety, and stress related to COVID-19 as compared with women with a
healthy body weight and with low levels of anxiety and stress. Our results indicate that
both COVID-19-related stress and anxiety, as well as body weight status, may contribute to
the intensity of eating disorder symptomatology and negative body image.
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Table 2. Separate univariate ANOVAs on the outcome variables.
Cluster 1 Cluster 2 Cluster 3 Cluster 4
(N =269) (N =154) (N =127) (N =121)
Healthy Weight Healthy Weight Excess Weight Excess Weight
+ Low Stress + High Stress + High Stress + Low Stress
+ Low Anxiety + High Anxiety + High Anxiety + Low Anxiety
M (SD) Post hoc
F(3, 667) = 36.84, p < 0.001, 77,2 = 0.14
1vs. 2%
1vs. 3 ***
a a 1vs. 4%
EDI-BD 0.57 (0.63) 0.82 (0.73) 1.26 (0.88) 1.25 (0.83) -
2 vs. 4 ***
3vs. 4
F(3, 667) = 11.37, p < 0.001, 17,> = 0.05
1vs. 2
1vs. 3%
EDI-DT 0.52 (0.71) 0.69 (0.72) &b 0.97 (0.80) © 0.77 (0.75) &b 21:: f**
2vs. 4
3vs. 4
F(3, 667) = 13.98, p < 0.001, 77,2 = 0.06
1vs. 2
1vs. 3***
a ab [ b,c Tvs. 4%
EDI-B 0.31 (0.58) 0.38 (0.61) 0.73 (0.81) 0.59 (0.67) 2y, 3
2vs. 4T
3vs. 4
F(3, 667) = 46.59, p < 0.001, 17,2 = 0.17
1vs. 27t
1vs. 3***
a a b b 1vs. 4%
MBSRQ-AE 3.58 (0.88) 3.35 (0.90) 2.54 (0.94) 2.81 (0.94) .
2 vs. 4 %%
3vs. 4
F(3, 667) = 16.76, p < 0.001, 17,2 = 0.07
lvs. 2%
1vs. 3%
a b ab 1 vs. 4 ***
MBSRQ-OWP 2.22(0.88) 2.48 (0.93) 2.78 (0.85) 2.76 (0.83) 2 2vs. 3%
2vs. 4 Tt
3vs. 4
F(3, 667) = 29.48, p < 0.001, 17,? = 0.12
1vs. 2 T
1vs. 3***
MBSRQ- a a b b 1vs. 4%
BASS 3.46 (0.78) 3.26 (0.79) 2.75(0.76) 2.95 (0.70) 2 vs, 3 ¥
2vs. 4%
3vs. 4

EDI—the Eating Disorder Inventory: body dissatisfaction (EDI-BD), drive for thinness (EDI-DT) and bulimia (EDI-B); MBSRQ—the
Multidimensional Body-Self Relations Questionnaire: appearance evaluation (MBSRQ-AE), overweight preoccupation (MBSRQ-OWP) and
body areas satisfaction (MBSRQ-BASS). 2P If clusters share the same non-capital letter, then the differences between the groups are not
statistically significant. * p < 0.05, ** p < 0.01, ** p < 0.001, * p = 0.053, ** p = 0.075, 't p = 0.059, H** p = 0.058.
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4. Discussion

This study examined patterns of COVID-19-related stress, COVID-19-related anxiety,
and weight status in a sample of Polish women during the COVID-19 pandemic. Four
clusters were uncovered. Cluster 3 (excess body weight, high COVID-19-related stress, and
high COVID-19-related anxiety)-was associated with significantly higher levels of both eat-
ing disorder symptoms and negative body image than Clusters 1 (healthy body weight, low
COVID-19-related stress, low COVID-19-related anxiety) and 2 (healthy body weight, high
COVID-19-related stress, high COVID-19-related anxiety). More specifically, our results
show that women from Cluster 3 had significantly higher levels of body dissatisfaction,
drive for thinness, bulimia, overweight preoccupation, and lower levels of appearance
evaluation and body areas satisfaction than Clusters 1 and 2, although this cluster did
not differ significantly from Cluster 4 (excess body weight, low COVID-19-related stress,
and low COVID-19-related anxiety) in any dimension. Moreover, although Cluster 4 also
differed significantly from Cluster 1 in all dimensions, such differences were not always
significant between Cluster 4 and Cluster 2 (drive for thinness, bulimia, overweight preoc-
cupation). This may mean that for such aspects of functioning such as drive for thinness,
bulimia symptoms, and overweight preoccupation (fat-related anxiety, food restriction and
weight vigilance), a risk factor for their high level is, in addition to excess body weight,
high levels of COVID-19-related stress and anxiety. For the rest of the assessed body-related
assessment and feelings aspects (body dissatisfaction, appearance evaluation, and body
areas satisfaction), it seems to be actually the condition of excess weight irrespective of
COVID-19-related stress and anxiety.

Our results partially support our hypothesis, as higher levels of symptoms of eating
disorders and negative body image were observed in women with excess body weight,
high anxiety, and stress related to COVID-19 as compared with women with a healthy
body weight with low levels of anxiety and stress. Therefore, it is possible that our research
reflects what earlier research has highlighted in other national contexts, namely that the
COVID-19 pandemic, particularly the stress and anxiety caused by the pandemic, are
having a detrimental impact on mental health, including in terms of eating behaviors
and body image [4-9,25,28]. Individuals may response to such stress and anxiety by
employing a range of maladaptive strategies, such as behaviors that exacerbate body image
concerns (e.g., body ruminations and body checking) and disordered eating symptoms
(e.g., restrictive eating). In this sense, higher levels of COVID-19-related stress and anxiety
appear to contribute to a greater intensity of eating disorder symptomatology and a
negative body image, which is consistent with previous work [10,12,13,24,28], although
our results suggest a degree of nuance in this finding.

Specifically, our results suggest that excess weight, as indicated by BMI, is associated
with higher levels of body dissatisfaction [13], and also higher levels of other symptoms
of eating disorders. As mentioned by Phillipou et al. [25], COVID-19 and attendant
restrictions, stress, and anxiety may lead to an increase in restrictive and binge eating
behaviors, which is also consistent with our study, since the presence and severity of
these behaviors were analyzed within the drive for thinness (EDI-DT) and bulimia (EDI-
B) subscales. This is also reflected in other studies that have highlighted the effect of
COVID-19 on drive for thinness [29] and bulimia symptoms (binge eating and self-induced
vomiting) [27,28]. For instance, one German study showed that, due to the COVID-19
pandemic, the quality of life of patients had significantly decreased, levels of depression
had increased, and the frequency of using face-to-face psychotherapy had decreased [27],
which, as we know, may additionally strengthen the experience of anxiety and stress.

The present results indicate that both stress and anxiety associated with the current
pandemic, as well as body weight, can be included in the further analysis of levels of
intensity of eating disorder symptoms and negative body image. However, it is necessary
to interpret our results with caution, as they could be determined primarily by body weight.
It is possible that, especially among women with excess body weight, the triggers and
changes related to COVID-19, already mentioned in the Introduction (e.g., increasing
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feeling of loss control over the current situation, reduced use of gyms, increased screen
time, and exposure to thin ideals via social media), may intensify the experience of negative
emotions and concerns about weight or shape changes [2,10,29,39]. Moreover, although we
have not assessed causal relationships, it may be assumed that increased stress, anxiety, and
concerns are a source of body dissatisfaction, which is accompanied by constant vigilance
and monitoring of weight or body shape [10,12,40,41]. The COVID-19 pandemic has caused
many changes in daily lives, and these changes have also been associated with less physical
activity and more unhealthy eating behaviors [26,42—44]. These changes may contribute to
the risk of weight gain becoming greater and body assessment more negative [26,43-45].
However, women who want to control these body changes and want to reduce increased
weight-related anxiety may turn to measures that still remain available, including food
restrictions, vomiting, and other compensatory methods [46,47].

The preliminary reports from various countries may indeed mean that the COVID-19
pandemic is exacerbating symptoms of eating disorders and negative body image and that
women with excess body weight are particularly at risk. This also seems to be confirmed by
the data which show that over 30% of patients suffering from eating disorders experience
an exacerbation of symptoms, and institutions caring for patients with eating disorders
report the need to increase the scope of support [2,11,48,49]. This crisis situation, which is
the COVID-19 pandemic, makes it necessary to improve assistance, services, interventions,
and policies so that they can be used without the need for direct contact. A direct example
of these activities is enhanced cognitive behavior therapy (CBT-E) via teletherapy [2,50].

The main limitation of our study is that it is a cross-sectional study. Another limitation
is that our recruitment method only allowed us to reach volunteers, therefore, we have a
limited ability to generalize the results. In addition, we assessed COVID-19-related stress
and anxiety with instruments that we used in a Polish sample for the first time. Although
efforts were made to assess validity (e.g., factorial validity), more can be done to assess the
validity of measures of COVID-19-stress and anxiety in the Polish context. Moreover, the
measurement of all variables was based on self-report data (including subjective assessment
of body weight), and any changes in lifestyles or eating habits associated with pandemic
experience were not collected.

Follow-up surveys would be important to shed more light on COVID-19-related
emotions and body weight status in the context of eating disorders and body image
and their relations with lifestyle. This may allow us to better explore the mechanisms
underlying changes in eating disorders and body image and to identify lifestyle factors that
could exacerbate symptoms of eating disorders. Additionally, longitudinal studies would
allow for a better understanding of causal relationships, as well as better consideration
of some of the limitations of the present cross-sectional design. In particular, such work
would benefit from objective measurements of body weight or body composition (e.g.,
bioelectrical impedance analysis), the use of standardized questionnaires to measure all
variables, improved recruitment methods that involve representative Polish samples, and
extending the present research to include men. Moreover, the opportunity to offer people
suffering from eating disorders evidence-based therapeutic treatment strategies should be
a goal for the future. Therefore, it is important to establish whether the currently available
interventions would be efficient in reducing COVID-related emotions and eating disorders
symptoms and enhancing a positive body image. Moreover, it should also be verified
whether, while working on a reduction in emotions related to COVID-19, e-mental-health
interventions are as effective as face-to-face interventions. Finally, it should be emphasized
that given the rapidly evolving nature of the pandemic, it is essential that we continue
research to monitor the negative mental health consequences of the pandemic actively and
to provide appropriate support to attenuate increasing eating disorder symptomes.

Author Contributions: Conceptualization, K.C.-B., V.S., A M. and ].M.; methodology, V.S., formal
analysis, K.C.-B., V.S, A M. and ].M.; investigation, K.C.-B., A.M. and ].M.; data curation, K.C.-B.;
writing—original draft preparation, K.C.-B., V.S., A.M. and J.M.; supervision, V.S.; project administra-



Nutrients 2021, 13, 1384 10 of 12

tion, K.C.-B., V.S, AM. and ].M.; funding acquisition, K.C.-B. All authors have read and agreed to
the published version of the manuscript.

Funding: The publication is partially financed by the program “Inicjatywa Doskonatosci-Uczelnia
Badawcza”, University of Wroctaw.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of the University of Wroclaw
(14/12/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Centers for Disease Control and Prevention. Quarantine and Isolation. Available online: https://www.cdc.gov/quarantine/
travel-restrictions.html (accessed on 14 April 2021).

2. Weissman, R.S.; Bauer, S.; Thomas, ].J. Access to evidence-based care for eating disorders during the COVID-19 crisis. Int. J. Eat.
Disord. 2020, 53, 639-646. [CrossRef]

3. World Health Organisation. Coronavirus Disease (COVID-19) Pandemic. Available online: https://www.who.int/emergencies/
diseases/novelcoronavirus-2019 (accessed on 14 April 2021).

4.  Gallagher, M.W.,; Zvolensky, M.].; Long, L.J.; Rogers, A.H.; Garey, L. The Impact of Covid-19 Experiences and Associated Stress
on Anxiety, Depression, and Functional Impairment in American Adults. Cogn. Ther. Res. 2020, 44, 1043-1051. [CrossRef]

5. Rahman, M.A.; Hoque, N.; Alif, S.M.; Salehin, M.; Islam, S.M.S.; Banik, B.; Sharif, A.; Nazim, N.B.; Sultana, F.; Cross, W. Factors
associated with psychological distress, fear and coping strategies during the COVID-19 pandemic in Australia. Glob. Health 2020,
16, 1-15. [CrossRef]

6. Santini, Z.I; E Jose, P.; Cornwell, E.Y.; Koyanagi, A.; Nielsen, L.; Hinrichsen, C.; Meilstrup, C.; Madsen, K.R.; Koushede, V.
Social disconnectedness, perceived isolation, and symptoms of depression and anxiety among older Americans (NSHAP): A
longitudinal mediation analysis. Lancet Public Health 2020, 5, e62—-e70. [CrossRef]

7. Shevlin, M.; McBride, O.; Murphy, J.; Miller, ].G.; Hartman, T.K,; Levita, L.; Mason, L.; Martinez, A.P.; McKay, R.; Stocks, T.V.A;
et al. Anxiety, depression, traumatic stress and COVID-19-related anxiety in the UK general population during the COVID-19
pandemic. BJPsych Open 2020, 6, 125. [CrossRef] [PubMed]

8. Shevlin, M.; Nolan, E.; Owczarek, M.; McBride, O.; Murphy, J.; Miller, J.G.; Hartman, TK,; Levita, L.; Mason, L.; Martinez,
AP, et al. COVID-19-related anxiety predicts somatic symptoms in the UK population. Br. J. Health Psychol. 2020, 25, 875-882.
[CrossRef] [PubMed]

9. Tull, M.T.; Edmonds, K.A.; Scamaldo, K.M.; Richmond, J.R.; Rose, J.P.; Gratz, K.L. Psychological Outcomes Associated with
Stay-at-Home Orders and the Perceived Impact of COVID-19 on Daily Life. Psychiatry Res. 2020, 289, 113098. [CrossRef]

10. Cooper, M.; Reilly, E.E.; Siegel, J.A.; Coniglio, K.; Sadeh-Sharvit, S.; Pisetsky, E.M.; Anderson, L.M. Eating disorders during the
COVID-19 pandemic and quarantine: An overview of risks and recommendations for treatment and early intervention. Eat.
Disord. 2020, 1-23. [CrossRef] [PubMed]

11. Fernandez-Aranda, F.; Casas, M.; Claes, L.; Bryan, D.C.; Favaro, A.; Granero, R.; Gudiol, C.; Jiménez-Murcia, S.; Karwautz, A.; Le
Grange, D.; et al. COVID-19 and implications for eating disorders. Eur. Eat. Disord. Rev. 2020, 28, 239-245. [CrossRef]

12.  Rodgers, R.F,; Lombardo, C.; Cerolini, S.; Franko, D.L.; Omori, M.; Fuller-Tyszkiewicz, M.; Linardon, J.; Courtet, P.; Guillaume, S.
The impact of the COVID-19 pandemic on eating disorder risk and symptoms. Int. ]. Eat. Disord. 2020, 53, 1166-1170. [CrossRef]

13.  Swami, V,; Horne, G.; Furnham, A. COVID-19-related stress and anxiety are associated with negative body image in adults from
the United Kingdom. Pers. Individ. Differ. 2021, 170, 110426. [CrossRef]

14. Touyz, S.; Lacey, H.; Hay, P. Eating disorders in the time of COVID-19. |. Eat. Disord. 2020, 8, 1-3. [CrossRef] [PubMed]

15. Dalle Grave, R. Coronavirus Disease 2019 and Eating Disorders. Available online: https://www.psychologytoday.com/us/blog/
eating-disorders-the-facts /202003 / coronavirus-disease-2019-and-eating-disorders (accessed on 14 April 2021).

16. Desarbo, ].R.; Desarbo, L. Anorexia nervosa and COVID-19. Curr. Psychiatry 2020, 19, 23-28. [CrossRef]

17.  Dong, M.; Zheng, J. Letter to the editor: Headline stress disorder caused by Netnews during the outbreak of COVID-19. Health
Expect. 2020, 23, 259-260. [CrossRef]

18. Fairburn, C.G,; Shafran, R.; Cooper, Z. A cognitive behavioural theory of anorexia nervosa. Behav. Res. Ther. 1999, 37, 1-13.
[CrossRef]

19. Gibson, D.; Mehler, PS. Anorexia Nervosa and the Inmune System—A Narrative Review. J. Clin. Med. 2019, 8, 1915. [CrossRef]

20. Marcos, A. The immune system in eating disorders: An overview. Nutrition 1997, 13, 853-862. [CrossRef]


https://www.cdc.gov/quarantine/travel-restrictions.html
https://www.cdc.gov/quarantine/travel-restrictions.html
http://doi.org/10.1002/eat.23279
https://www.who.int/emergencies/diseases/novelcoronavirus-2019
https://www.who.int/emergencies/diseases/novelcoronavirus-2019
http://doi.org/10.1007/s10608-020-10143-y
http://doi.org/10.1186/s12992-020-00624-w
http://doi.org/10.1016/S2468-2667(19)30230-0
http://doi.org/10.1192/bjo.2020.109
http://www.ncbi.nlm.nih.gov/pubmed/33070797
http://doi.org/10.1111/bjhp.12430
http://www.ncbi.nlm.nih.gov/pubmed/32458550
http://doi.org/10.1016/j.psychres.2020.113098
http://doi.org/10.1080/10640266.2020.1790271
http://www.ncbi.nlm.nih.gov/pubmed/32644868
http://doi.org/10.1002/erv.2738
http://doi.org/10.1002/eat.23318
http://doi.org/10.1016/j.paid.2020.110426
http://doi.org/10.1186/s40337-020-00295-3
http://www.ncbi.nlm.nih.gov/pubmed/32337045
https://www.psychologytoday.com/us/blog/eating-disorders-the-facts/202003/coronavirus-disease-2019-and-eating-disorders
https://www.psychologytoday.com/us/blog/eating-disorders-the-facts/202003/coronavirus-disease-2019-and-eating-disorders
http://doi.org/10.12788/cp.0011
http://doi.org/10.1111/hex.13055
http://doi.org/10.1016/S0005-7967(98)00102-8
http://doi.org/10.3390/jcm8111915
http://doi.org/10.1016/S0899-9007(97)00272-4

Nutrients 2021, 13, 1384 11 of 12

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

Lasky, J. How to Look Your Best on a Webcam. New York Times, 25 March 2020. Available online: https:/ /www.nytimes.com /20
20/03/25/realestate/coronavirus-webcam-appearance.html(accessed on 14 April 2021).

Holland, G.; Tiggemann, M. A systematic review of the impact of the use of social networking sites on body image and disordered
eating outcomes. Body Image 2016, 17, 100-110. [CrossRef]

Saltzman, L.Y.; Hansel, T.C.; Bordnick, P.S. Loneliness, isolation, and social support factors in post-COVID-19 mental health.
Psychol. Trauma 2020, 12, S55-S57. [CrossRef]

Branley-Bell, D.; Talbot, C.V. Exploring the impact of the COVID-19 pandemic and UK lockdown on individuals with experience
of eating disorders. J. Eat. Disord. 2020, 8, 1-12. [CrossRef]

Phillipou, A.; Meyer, D.; Neill, E.; Tan, E.J.; Toh, W.L.; Van Rheenen, T.E.; Rossell, S.L. Eating and exercise behaviors in eating
disorders and the general population during the COVID-19 pandemic in Australia: Initial results from the COLLATE project. Int.
J. Eat. Disord. 2020, 53, 1158-1165. [CrossRef]

Robertson, M.; Duffy, F; Newman, E.; Bravo, C.P.; Ates, H.H.; Sharpe, H. Exploring changes in body image, eating and exercise
during the COVID-19 lockdown: A UK survey. Appetite 2021, 159, 105062. [CrossRef] [PubMed]

Schlegl, S.; Meule, A.; Favreau, M.; Voderholzer, U. Bulimia nervosa in times of the COVID-19 pandemic—Results from an online
survey of former inpatients. Eur. Eat. Disord. Rev. 2020, 28, 847-854. [CrossRef] [PubMed]

Msc, J.D.T.; Watson, H.J.; Thornton, L.M.; Borg, S.; Ma, R.E.F; Ba, CM.M.; Bs, L.E.H.; Van Furth, E.F,; Peat, C.M.; Bulik, C.M. Early
impact of COVID-19 on individuals with self-reported eating disorders: A survey of ~1000 individuals in the United States and
the Netherlands. Int. J. Eat. Disord. 2020, 53, 1780-1790. [CrossRef]

Vall-Roqué, H.; Andrés, A.; Saldafia, C. The impact of COVID-19 lockdown on social network sites use, body image disturbances
and self-esteem among adolescent and young women. Prog. Neuro-Psychopharmacology Biol. Psychiatry 2021, 110, 110293.
[CrossRef]

Vuillier, L.; May, L.; Greville-Harris, M.; Surman, R.; Moseley, R.L. The impact of the COVID-19 pandemic on individuals with
eating disorders: The role of emotion regulation and exploration of online treatment experiences. . Eat. Disord. 2021, 9, 1-18.
[CrossRef] [PubMed]

Izydorczyk, B.; Khanh, H.T.T; Lizificzyk, S.; Sitnik-Warchulska, K.; Lipowska, M.; Gulbicka, A. Body Dissatisfaction, Restrictive,
and Bulimic Behaviours among Young Women: A Polish—Japanese Comparison. Nutrients 2020, 12, 666. [CrossRef]
Btaszczyk-Bebenek, E.; Jagielski, P.; Bolestawska, I.; Jagielska, A.; Nitsch-Osuch, A.; Kawalec, P. Nutrition Behaviors in Polish
Adults before and during COVID-19 Lockdown. Nutrients 2020, 12, 3084. [CrossRef]

Brislin, R.-W. Back-Translation for Cross-Cultural Research. . Cross-Cultural Psychol. 1970, 1, 185-216. [CrossRef]

Garner, D.M.; Olmstead, M.P; Polivy, ]. Development and validation of a multidimensional eating disorder inventory for anorexia
nervosa and bulimia. Int. J. Eat. Disord. 1983, 2, 15-34. [CrossRef]

Zechowski, C. Polska wersja Kwestionariusza Zaburzert Odzywiania (EDI)—adaptacja i normalizacja [Polish version of Eating
Disorder Inventory—Adaptation and normalization]. Psych. Pol. 2008, 42, 179-193.

Brytek-Matera, A.; Rogoza, R. Validation of the Polish version of the Multidimensional Body-Self Relations Questionnaire among
women. Eat. Weight. Disord. Stud. Anorexia Bulim. Obes. 2015, 20, 109-117. [CrossRef] [PubMed]

Cash, T.F. Multidimensional Body-Self Relations Questionnaire. In Encyclopedia of Feeding and Eating Disorders; Wade, T., Ed.;
Springer: Singapore, 2015.

Bittmann, R.M.; Gelbard, R.M. Decision-making method using a visual approach for cluster analysis problems; indicative
classification algorithms and grouping scope. Expert Syst. 2007, 24, 171-187. [CrossRef]

Pietrobelli, A.; Pecoraro, L.; Ferruzzi, A.; Heo, M.; Faith, M.; Zoller, T.; Antoniazzi, F.; Piacentini, G.; Fearnbach, S.N.; Heymsfield,
S.B. Effects of COVID-19 Lockdown on Lifestyle Behaviors in Children with Obesity Living in Verona, Italy: A Longitudinal
Study. Obesity 2020, 28, 1382-1385. [CrossRef] [PubMed]

Fredrickson, B.L.; Roberts, T.-A. Objectification Theory: Toward Understanding Women’s Lived Experiences and Mental Health
Risks. Psychol. Women Q. 1997, 21, 173-206. [CrossRef]

Winn, L.; Cornelius, R. Self-Objectification and Cognitive Performance: A Systematic Review of the Literature. Front. Psychol.
2020, 11, 20. [CrossRef]

Ammar, A; Brach, M,; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudj, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 International
Online Survey. Nutrients 2020, 12, 1583. [CrossRef] [PubMed]

Matsungo, T.M.; Chopera, P. Effect of the COVID-19-induced lockdown on nutrition, health and lifestyle patterns among adults
in Zimbabwe. BMJ Nutr. Prev. Health 2020, 3, 205-212. [CrossRef]

Robinson, E.; Boyland, E.; Chisholm, A.; Harrold, J.; Maloney, N.G.; Marty, L.; Mead, B.R.; Noonan, R.; Hardman, C.A. Obesity,
eating behavior and physical activity during COVID-19 lockdown: A study of UK adults. Appetite 2021, 156, 104853. [CrossRef]
Mumena, W. Impact of COVID-19 Curfew on Eating Habits, Eating Frequency, and Weight According to Food Security Status in
Saudi Arabia: A Retrospective Study. Prog. Nutr. 2021, 22, €2020075. [CrossRef]

Fairburn, C.G. Cognitive Behavior Therapy and Eating Disorders; Guilford Press: New York, NY, USA, 2008.

Ruggiero, G.M.; Bertelli, S.; Boccalari, L.; Centorame, F.; Ditucci, A.; La Mela, C.; Scarinci, A.; Vinai, P.; Scarone, S.; Sassaroli, S.
The influence of stress on the rela-tionship between cognitive variables and measures of eating disorders (in healthy female
university students): A qua-si-experimental study. Eat. Weight. Disord. 2008, 13, 142-148. [CrossRef] [PubMed]


https://www.nytimes.com/2020/03/25/realestate/coronavirus-webcam-appearance.html
https://www.nytimes.com/2020/03/25/realestate/coronavirus-webcam-appearance.html
http://doi.org/10.1016/j.bodyim.2016.02.008
http://doi.org/10.1037/tra0000703
http://doi.org/10.1186/s40337-020-00319-y
http://doi.org/10.1002/eat.23317
http://doi.org/10.1016/j.appet.2020.105062
http://www.ncbi.nlm.nih.gov/pubmed/33278549
http://doi.org/10.1002/erv.2773
http://www.ncbi.nlm.nih.gov/pubmed/32767858
http://doi.org/10.1002/eat.23353
http://doi.org/10.1016/j.pnpbp.2021.110293
http://doi.org/10.1186/s40337-020-00362-9
http://www.ncbi.nlm.nih.gov/pubmed/33436064
http://doi.org/10.3390/nu12030666
http://doi.org/10.3390/nu12103084
http://doi.org/10.1177/135910457000100301
http://doi.org/10.1002/1098-108X(198321)2:2&lt;15::AID-EAT2260020203&gt;3.0.CO;2-6
http://doi.org/10.1007/s40519-014-0156-x
http://www.ncbi.nlm.nih.gov/pubmed/25249404
http://doi.org/10.1111/j.1468-0394.2007.00428.x
http://doi.org/10.1002/oby.22861
http://www.ncbi.nlm.nih.gov/pubmed/32352652
http://doi.org/10.1111/j.1471-6402.1997.tb00108.x
http://doi.org/10.3389/fpsyg.2020.00020
http://doi.org/10.3390/nu12061583
http://www.ncbi.nlm.nih.gov/pubmed/32481594
http://doi.org/10.1136/bmjnph-2020-000124
http://doi.org/10.1016/j.appet.2020.104853
http://doi.org/10.23751/pn.v22i4.9883
http://doi.org/10.1007/BF03327615
http://www.ncbi.nlm.nih.gov/pubmed/19011372

Nutrients 2021, 13, 1384 12 of 12

48. Baenas, I.; Caravaca-Sangz, E.; Granero, R.; Sanchez, I; Riesco, N.; Testa, G.; Vintro-Alcaraz, C.; Treasure, J.; Jiménez-Murcia, S.;
Fernandez-Aranda, F. COVID-19 and eating disorders during confinement: Analysis of factors associated with resilience and
aggravation of symptoms. Eur. Eat. Disord. Rev. 2020, 28, 855-863. [CrossRef] [PubMed]

49. BEAT. Eating Disorders and Coronavirus. Available online: https://www.beateatingdisorders.org.uk/coronavirus (accessed on
14 April 2021).

50. Murphy, R; Calugi, S.; Cooper, Z.; Grave, R.D. Challenges and opportunities for enhanced cognitive behaviour therapy (CBT-E)
in light of COVID-19. Cogn. Behav. Ther. 2020, 13, 1-31. [CrossRef]


http://doi.org/10.1002/erv.2771
http://www.ncbi.nlm.nih.gov/pubmed/32815293
https://www.beateatingdisorders.org.uk/coronavirus
http://doi.org/10.1017/S1754470X20000161

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	COVID-19-Related Stress 
	COVID-19-Related Anxiety 
	Eating Disorders Symptoms 
	Body Image 
	Demographics 

	Statistical Analysis 

	Results 
	Cluster Analysis of COVID-19-Related Stress, COVID-19-Related Anxiety, and Body Mass Index 
	Comparison of the Four Clusters for Eating Disorder Symptoms and Body Image 

	Discussion 
	References

