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Abstract

Eating disorders are multifaceted problems with various

risk factors, including the sociocultural context, social

media, society’s beauty standards, personality, and ge-

netics. The coronavirus disease 2019 (COVID-19)

pandemic has been a cause of stress among university

students, as well as inducing changes in their physical

activity and eating habits.

Objective: The objectives of this study were to evaluate

the changes in body mass index and risk of developing

eating disorders among university students during the

COVID 19 pandemic.

Methods: This was a cross-sectional study of 1004 female

students recruited from a university in Riyadh, Saudi

Arabia. Data were collected from December 2020 to

March 2021 through a self-administered questionnaire

comprising three parts: sociodemographic items, the

Eating Attitudes Test, and an evaluation of behavioral

changes during the COVID-19 pandemic.

Results: Most participants were aged 18e24 years, single,

lived with their parents, and had a moderate to high

family income. There was a significant relationship be-

tween the risk of developing eating disorders and marital

status (p < 0.001). College type (p < 0.003), fast food

consumption (p ¼ 0.010), and engaging in exercise

(p < 0.001) were also significant factors. Based on cate-

gorizations of risk levels derived from the literature,

about 31.5% of the participants had a high risk of

developing eating disorders.
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Conclusion: According to our results, eating disorders are

relatively common among Saudi female undergraduate

students. Thus, educational programs that aim to in-

crease this population’s awareness concerning appro-

priate nutrition and body weight are needed.

Keywords: BMI; COVID-19; Eating disorders; KSA;

Pandemic

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license
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Introduction

Eating disorders are serious health conditions identified
by abnormal eating habits and related thoughts and emo-

tions.1 Harmful dieting behaviors can result in major
complications, such as anxiety disorder, depression,
cardiovascular symptoms, infections, and suicide attempts,

in early adulthood. In bulimia, for example, the upper
gastrointestinal system can be damaged by vomiting, and
stomach acid can erode the enamel of the teeth; it can also
alter the menstrual cycle.2,3

Eating disorders and behaviors are affected by both
external factors, such as the sociocultural context (e.g.,
comparison with peers, family, and friends), social media,

and society’s beauty standards, as well as internal factors,
such as personality traits, low self-esteem, genetics, and
biology.4,5 The coronavirus disease 2019 (COVID-19)

pandemic and the consequent government-mandated quar-
antine measures have emerged as a crucial risk factor for
mental health problems. Among some people, anxiety pro-

voked by the pandemic has led to the adoption of many
unhealthy coping mechanisms, including stress eating.6e9 By
contrast, there are those who have become more conscious
about their health, focusing on exercise and a healthy

diet.10,11

The early detection of eating disorders can help prevent
disease progression and reduce the likelihood of serious

complications.12 This is especially important during the
COVID-19 pandemic, which, as previously mentioned, has
generated widespread stress and led to dramatic changes in

eating habits and physical activity routines.13

Previous studies have demonstrated a high prevalence of
eating disorders among Saudi female university students.14

However, to our knowledge, no studies have evaluated this
tendency during the COVID-19 outbreak. Therefore, in
this study, we aimed to fill the research gap by measuring the
prevalence of eating disorders among female university stu-

dents during the COVID-19 outbreak.

Materials and Methods

Design

This study employed a cross-sectional design. The esti-
mated sample size needed was 1000, based on a power of

0.95, and the expected prevalence of eating disorders among
female university students during the COVID-19 outbreak is
35.4%, with �5% as margin of error.15 Data collection

continued until we reached the estimated sample size plus
40% to compensate for any incomplete surveys. This study
was approved by the concerned institutional review board

(20-0507), and all participants provided written informed
consent.

Data collection

The sample comprised 1004 Saudi female undergraduate
students from the various colleges affiliated to a single uni-
versity in Riyadh. The exclusion criteria were 1) students

with health conditions and 2) students who took any medi-
cations that could affect their weight. The data for the final
survey were collected from December 2020 to March 2021

through a three-part questionnaire. The Google Form link to
the self-administered questionnaire was distributed using
WhatsApp and Telegram; the questionnaire could only be

accessed using student IDs.
The first part of the questionnaire included sociodemo-

graphic items, such as age, nationality, marital status,

height, and weight. The second part consisted of the Eating
Attitudes Test, a standardized 26-item self-report ques-
tionnaire developed by Garner and Garfinkel in 197916 and
translated to Arabic and validated by Al-Adawi et al., in

2002.17 Each question is answered on a six-point Likert
scale. For questions 1e25, the answers “always,” “usually,”
and “often” are scored 3, 2, and 1, respectively, while

“never,” “rarely,” and “sometimes” are scored 0. For
question 26, that is, “Enjoy trying new rich foods,” the
answers “always,” “usually,” and “often” are scored 0 and

“never,” “rarely,” and “sometimes” are scored 3, 2, and 1,
respectively. The total scores range from 0 to 78. Scores
under 20 indicate a minimal risk of developing an eating

disorder, while scores of 20 or above indicate a high risk of
developing an eating disorder.

Third part of the questionnaire designed to assess changes
in food consumption and physical activity during COVID-19

pandemic, a self-made questionnaire composed of 13 ques-
tions was developed in English by a bilingual panel
comprising of three healthcare professionals, the English

version was translated to the Arabic language. A back
translation to English was subsequently performed by two
English-speaking translators. A pilot survey was made and

distributed to 40 participants.

Anthropometrics

Based on body mass index (BMI), calculated as kg/m2

(18), participants were divided into five categoriesdunder-
weight (BMI of <18.5 kg/m2), normal weight (BMI of 18.5e
24.9 kg/m2), and overweight (BMI of 25e29.9 kg/m2)dand

three classes of obesity, namely, class 1 (BMI of 30e34.9 kg/
m2), class 2 (BMI of 35e39.9 kg/m2), and class 3 (BMI
�40 kg/m2).

Statistical analysis

Statistical analysis was performed using SPSS version

20.0 (IBM Corp., Armonk, NY, USA). Descriptive

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Participants’ sociodemographic profile (N [ 1004).

Demographical charactaristics N %

Age

Less than 18 62 6.20%

18e20 513 51.10%

20e22 217 27.00%

22e24 105 10.50%

More than 24 53 5.30%

Marital status

Single 933 92.90%

Married 64 6.40%

Divorced 7 0.70%

Widowed 0 0.00%

Order in family

Oldest 290 0.29%

Middle 508 0.51%

Youngest 197 0.20

Only child 9 0.01

Living with

Parents 885 0.88%

Husband 51 0.05%

Alone 23 0.025

Other 45 0.05%

Family monthly income

Less than 5000 114 11.40%

5000e10,000 212 21.10%

10,001e15,0000 220 21.90%

More than 15,000 458 45.60%

Father education

Illiterate 23 2.30%

Elementary 63 6.30%

Intermediate 92 9.20%

Secondary 185 18.40%

Institute 94 9.40%

University 388 38.60%

Postgrad 159 15.80%

Mother education

Illiterate 46 4.60%

Elementary 107 10.70%

Intermediate 111 11.10%

Secondary 220 21.90%

Institute 68 6.80%

University 405 40.30%

Postgrad 47 4.70%

Distribution of colleges

Health collages 343 34.20%

Science collages 327 32.60%

Litreature collages 231 23.00%

Admistrative collages 103 10.30%

BMI

Underweight 217 21.60%

Normal weight 526 52.40%

Overweight 180 17.90%

Obesity class I 47 4.70%

Obesity class II 17 1.70%

Obesity class III 5 0.50%
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statisticsdfrequency, count, and percentagedwere used to
determine the associations between categorical variables

and the risk of developing eating disorders and BMI. The
chi-square test was used followed by adjusted standardized
residuals with Bonferroni correction post-hoc test. The level

of significance was set at p < 0.050 (two tailed).

Results

Table 1 shows the participants’ demographic
characteristics. The majority of the participants were aged
18e20 years (n ¼ 513, 51.1%), single (n ¼ 933, 92.9%),

middle children (n ¼ 508, 51.0%), and living with their
parents (n ¼ 885, 88.0%). Most had a monthly family
income of more than SAR15,000 (n ¼ 458, 45.6%),

followed by SAR10,001eSAR15,000 (n ¼ 220, 21.9%). As
for parents’ educational level, most had a university
education [fathers: (n ¼ 388, 38.6%), mothers: (n ¼ 405,

40.3%), followed by a secondary education [fathers:
(n ¼ 185, 18.4%), mothers: (n ¼ 220, 21.9%)].

Table 2 displays the factors associated with the
distribution of weight status. The distribution of weight

status was found to be significantly associated with marital
status and living arrangements (p < 0.001). Regarding
marital status, of those with a normal weight, most were

either single (n ¼ 496, 53.7%) or married (n ¼ 29, 46.8%),
while among those who were overweight, most were
divorced (n ¼ 4, 57.1%). Regarding living arrangements,

of those with a normal weight, most lived either with their
parents (n ¼ 478, 54.6%) and husbands (n ¼ 18, 36.7%) or
alone (n ¼ 15, 65.2%). Of those who were underweight,
most lived with others (n ¼ 17, 38.6%). Further, a notable

proportion of those living with their husbands was
overweight (n ¼ 14, 28.6%). High proportions of
overweight participants were from the colleges of science

(n ¼ 81, 24.8%) and literature (n ¼ 47, 21.1%).
Table 3 demonstrates the distribution of risk of

developing eating disorders across several factors. A

significant association with the distribution of risk for
developing eating disorders was noted across different
colleges (p < 0.003). The participants with the highest risk

of developing an eating disorder belonged to the college of
literature (n ¼ 94, 40.7%), while those with the lowest risk
belonged to the college of health (n ¼ 253, 73.8%).

Table 4 shows the association of the distribution of

weight status and risk of developing eating disorders with
fast food consumption and performing exercises during
the COVID-19 pandemic. A significant difference in the

distribution of weight status was noted by both fast food
consumption (p ¼ 0.010) and performance of exercise
(p < 0.001). The highest proportions of participants who

were overweight (33) (24.8%) and belonged to obesity class
1 (8) (6.0%) were among those with increased fast food
consumption. A higher rate of overweight participants was
observed among those who walked (n ¼ 78, 21.6%), per-

formed home workouts (74) (20.6%), and went to the gym
(n ¼ 11, 19.0%) compared with those who went swimming
(1) (4.8%) and performed other types of exercise (n ¼ 15,

7.9%). The distribution of risk of developing an eating
disorder also significantly varied by fast food consumption
(p < 0.050) and performance of exercise (p < 0.001). Those
with increased fast food consumption (n ¼ 57, 41.9%) were
at the highest risk of developing an eating disorder, while

those with slightly decreased consumption (n ¼ 145,
73.2%) were at the lowest risk. The highest risk of devel-
oping an eating disorder was among those who went

swimming (n ¼ 11, 52.4%), while the lowest was among



Table 2: Distribution of weight status across several factors.

Factors Weight status P-value

Underweight Normal

weight

Overweight Obesity

Class I

Obesity

Class II

Obesity

Class III

Marital status

Single 210 (21.2%) 496 (50%) 161 (16.2%) 37 (3.7%) 15 (1.5%) 4 (0.4%) <0.001*

Married 5 (0.5%) 29 (2.9%) 15 (1.5%) 10 (1.0%) 2 (0.2%) 1 (0.1%)

Divorced 2 (0.2%) 1 (0.1%) 4 (0.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Total 217 (21.9%) 526 (53.0%) 180 (18.1%) 47 (4.7%) 17 (1.7%) 5 (0.5%)

Living with

Parents 189 (19.1%) 478 (48.2%) 157 (15.8%) 35 (3.5%) 13 (1.3%) 4 (0.4%) <0.001*

Husband 4 (0.4%) 18 (1.8%) 14 (1.4%) 10 (1%) 2 (0.2%) 1 (0.1%)

Alone 7 (0.7%) 15 (1.5%) 0 (0.0%) 1 (0.1%) 0 (0.0%) 0 (0.0%)

Other 17 (1.7%) 15 (1.5%) 9 (0.9%) 1 (0.1%) 2 (0.2%) 0 (0.0%)

Total 217 (21.9%) 526 (53%) 180 (18.1%) 47 (4.7%) 17 (1.7%) 5 (0.5%)

Family monthly income

Less than 5000 23 (2.3%) 54 (5.4%) 29 (2.9%) 6 (0.6%) 2 (0.2%) 0 (0.0%) 0.457

5000e10,000 45 (4.5%) 109 (11.0%) 42 (4.2%) 12 (1.2%) 2 (0.2%) 0 (0.0%)

10,001e15,0000 49 (4.9%) 119 (12.0%) 30 (3.0%) 11 (1.1%) 7 (0.7%) 2 (0.2%)

More than 15,000 100 (10.1%) 244 (24.6%) 79 (8.0%) 18 (1.8%) 6 (0.6%) 3 (0.3%)

Total 217 (21.9%) 526 (53.0%) 180 (18.1%) 47 (4.7%) 17 (1.7%) 5 (0.5%)

Fast food consumption

Decreased 50 (17.2%) 152 (52.2%) 68 (23.4%) 15 (5.2%) 4 (1.4%) 2 (0.7%) 0.010*

Slightly decreased 35 (17.9%) 117 (60.0%) 32 (16.4%) 6 (3.1%) 3 (1.5%) 2 (1.0%)

No change 51 (28.0%) 100 (54.9%) 18 (9.9%) 8 (4.4%) 4 (2.2%) 1 (0.5%)

Slightly increased 55 (28.8%) 92 (48.2%) 29 (15.2%) 10 (5.2%) 5 (2.6%) 0 (0.0%)

Increased 26 (19.5%) 65 (48.9%) 33 (24.8%) 8 (6.0%) 1 (0.8%) 0 (0.0%)

Total 217 (21.9%) 526 (53.0%) 180 (18.1%) 47 (4.7%) 17 (1.7%) 5 (0.5%)

Exercise

Walking 59 (16.3%) 192 (53.2%) 78 (21.6%) 21 (5.8%) 7 (1.9%) 4 (1.1%) <0.001*

Swimming 3 (14.3%) 14 (66.7%) 1 (4.8%) 0 (0.0%) 3 (14.3%) 0 (0.0%)

Home workout 63 (17.5%) 202 (56.1%) 74 (20.6%) 17 (4.7%) 4 (1.1%) 0 (0.0%)

Gym 16 (27.6%) 28 (48.3%) 11 (19.0%) 3 (5.2%) 0 (0.0%) 0 (0.0%)

Other 76 (40.2%) 88 (46.6%) 15 (7.9%) 6 (3.2%) 3 (1.6%) 1 (0.5%)

Total 217 (21.9%) 524 (53.0%) 179 (18.1%) 47 (4.8%) 17 (1.7%) 5 (0.5%)

Collage

Health collages 84 (38.7%) 197 (37.5%) 38 (21.1%) 12 (25.5%) 9 (52.9%) 0 (0.0%) 0.003*

Science collages 69 (31.8%) 153 (29.1%) 81 (45.0%) 16 (34%) 5 (29.4%) 2 (40.0%)

Literature collages 39 (18.0%) 121 (23%) 47 (26.1%) 12 (25.5%) 2 (11.8%) 2 (40.0%)

Administrative collages 25 (11.5%) 55 (10.5%) 14 (7.8%) 7 (14.9%) 1 (5.9%) 1 (20.0%)

Total 217 (100.0%) 526 (100.0%) 180 (100.0%) 47 (100.0%) 17 (100.0%) 5 (100.0%)

Age

Less than 18 16 (7.4%) 33 (6.3%) 8 (4.4%) 2 (4.3%) 2 (11.8%) 0 (0.0%) 0.005*

18e20 129 (59.4%) 273 (51.9%) 74 (41.1%) 18 (4.3%) 11 (64.7%) 1 (20.0%)

20e22 44 (20.3%) 143 (27.2%) 64 (35.6%) 15 (31.9%) 2 (11.8%) 2 (40.0%)

22e24 23 (10.6%) 52 (9.9%) 20 (11.1%) 6 (12.8%) 0 (0.0%) 1 (20.0%)

More than 24 5 (2.3%) 25 (4.8%) 14 (7.8%) 6 (12.8%) 2 (11.8%) 1 (20.0%)

Total 217 (100.0%) 526 (100.0%) 180 (100.0%) 47 (100.0%) 17 (100.0%) 5 (100.0%)

Order in family

Oldest 64 (29.5%) 144 (27.4%) 58 (32.2%) 12 (25.5%) 9 (52.9%) 3 (60.0%) 0.164

Middle 112 (51.6%) 277 (52.7%) 76 (42.2%) 26 (55.3%) 5 (29.4%) 2 (40.0%)

Youngest 41 (18.9%) 97 (18.4%) 45 (25.0%) 9 (19.1%) 3 (17.6%) 0 (0.0%)

Only child 0 (0.0%) 8 (1.5%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Total 217 (100.0%) 526 (100.0%) 180 (100.0%) 47 (100.0%) 17 (100.0%) 5 (100.0%)

Father education

Illiterate 1 (0.5%) 11 (2.1%) 5 (2.8%) 3 (6.4%) 1 (5.9%) 0 (0.0%) <0.005*

Elementary 15 (6.9%) 26 (4.9%) 17 (9.4%) 4 (8.5%) 1 (5.9%) 0 (0.0%)

Intermediate 34 (15.7%) 36 (6.8%) 19 (10.6%) 2 (4.3%) 1 (5.9%) 0 (0.0%)

Secondary 48 (22.1%) 89 (16.9%) 35 (19.4%) 11 (23.4%) 2 (11.8%) 0 (0.0%)

Institute 20 (9.2%) 44 (8.4%) 23 (12.8%) 4 (8.5%) 1 (5.9%) 1 (0.0%)

University 69 (31.8%) 231 (43.9%) 53 (29.4%) 14 (29.8%) 9 (52.9%) 4 (80.0%)

Postgrad 30 (13.8%) 89 (16.9%) 28 (15.6%) 9 (19.1%) 2 (11.8%) 0 (0.0%)

Total 217 (100.0%) 526 (100.0%) 180 (100.0%) 47 (100.0%) 17 (100.0%) 5 (100.0%)

(continued on next page)
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Table 2 (continued )

Factors Weight status P-value

Underweight Normal

weight

Overweight Obesity

Class I

Obesity

Class II

Obesity

Class III

Mother education

Illiterate 3 (1.4%) 21 (4.0%) 17 (9.4%) 4 (8.5%) 0 (0.0%) 1 (20.0%) <0.000*

Elementary 25 (11.5%) 46 (8.7%) 26 (14.4%) 8 (17.0%) 0 (0.0%) 0 (0.0%)

Intermediate 24 (11.1%) 55 (10.5%) 17 (9.4%) 7 (14.9%) 7 (41.2%) 1 (20.0%)

Secondary 52 (24.0%) 128 (24.3%) 28 (15.6%) 7 (14.9%) 1 (5.9%) 1 (20.0%)

Institute 9 (4.1%) 40 (7.6%) 12 (6.7%) 3 (6.4%) 4 (23.5%) 0 (0.0%)

University 94 (43.3%) 215 (40.9%) 69 (38.3%) 14 (29.8%) 5 (29.4%) 2 (40.0%)

Postgrad 10 (4.6%) 21 (4.0%) 11 (6.1%) 4 (8.5%) 0 (0.0%) 0 (0.0%)

Total 217 (100.0%) 526 (100.0%) 180 (100.0%) 47 (100.0%) 17 (100.0%) 5 (100.0%)

* Significant at level 0.05.

Table 3: Distribution of risk for developing eating disorders across factors.

Factors Risk for developing eating disorder P-value

Low risk High risk Total

Marital status

Single 635 (63.2%) 298 (29.7%) 933 (100.0%) 0.413

Married 47 (4.7%) 17 (1.7%) 64 (100.0%)

Divorced 6 (0.6%) 1 (0.1%) 7 (100.0%)

Total 688 (68.5%) 316 (31.5%) 1004 (100.0%)

Living with

Parents 610 (60.8%) 275 (27.4%) 885 (100.0%) 0.655

Husband 36 (3.6%) 15 (1.5%) 51 (100.0%)

Alone 14 (1.4%) 9 (0.9%) 23 (100.0%)

Other 28 (2.8%) 17 (1.7%) 45 (100.0%)

Total 688 (68.5%) 316 (31.5%) 1004 (100.0%)

Family monthly income

Less than 5000 78 (7.8%) 36 (3.6%) 114 (100.0%) 0.772

5000e10,000 147 (14.6%) 65 (6.5%) 212 (100.0%)

10,001e15,0000 156 (15.5%) 64 (6.4%) 220 (100.0%)

More than 15,000 307 (30.6%) 151 (15%) 458 (100.0%)

Total 688 (68.5%) 316 (31.5%) 1004 (100.0%)

Fast food consumption

Decreased 199 (67.2%) 97 (32.8%) 296 (100.0%) 0.039*

Slightly decreased 145 (73.2%) 53 (26.8%) 198 (100.0%)

No change 129 (70.5%) 54 (29.5%) 183 (100.0%)

Slightly increased 136 (71.2%) 55 (28.8%) 191 (100.0%)

Increased 79 (58.1%) 57 (41.9%) 136 (100.0%)

Total 688 (68.5%) 316 (31.5%) 1004 (100.0%)

Exercise

Walking 258 (70.5%) 108 (29.5%) 366 (100.0%) <0.001*

Swimming 10 (47.6%) 11 (52.4%) 21 (100.0%)

Home workout 235 (65.1%) 126 (34.9%) 361 (100.0%)

Gym 33 (54.1%) 28 (45.9%) 61 (100.0%)

Other 151 (78.6%) 41 (21.4%) 192 (100.0%)

Total 687 (68.6%) 314 (31.4%) 1001 (100.0%)

Collage

Health collages 253 (36.8%) 90 (28.5%) 103 (100.0%) 0.003*

Science collages 228 (33.1%) 99 (31.3%) 327 (100.0%)

Literature collages 137 (19.9%) 94 (29.7%) 231 (100.0%)

Administrative collages 70 (10.2%) 33 (10.4%) 343 (100.0%)

Total 688 (100.0%) 316 (100.0%) 1004 (100.0%)

Age

Less than 18 40 (5.8%) 22 (7.0%) 62 (6.2%) 0.846

18e20 350 (50.9%) 163 (51.6%) 513 (51.1%)

20e22 187 (27.2%) 84 (26.6%) 271 (27.0%)

22e24 76 (11.0%) 29 (9.2%) 105 (10.5%)
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Table 3 (continued )

Factors Risk for developing eating disorder P-value

Low risk High risk Total

More than 24 35 (5.1%) 18 (5.7%) 53 (5.3%)

Total 688 (100.0%) 316 (100.0%) 1004 (100.0%)

Order in family

Oldest 199 (28.9%) 91 (28.8%) 290 (28.9%) 0.448

Middle 352 (51.2%) 156 (49.4%) 508 (50.6%)

Youngest 133 (19.3%) 64 (20.3%) 197 (19.6%)

Only child 4 (0.6%) 5 (1.6%) 9 (0.9%)

Total 688 (100.0%) 316 (100.0%) 1004 (100.0%)

Father education

Illiterate 14 (2.0%) 9 (2.8%) 23 (2.3%) 0.238

Elementary 51 (7.4%) 12 (3.8%) 63 (6.3%)

Intermediate 68 (9.9%) 24 (7.6%) 92 (9.2%)

Secondary 124 (18.0%) 61 (19.3%) 185 (18.4%)

Institute 64 (9.3%) 30 (9.5%) 94 (9.4%)

University 265 (38.5%) 123 (38.9%) 388 (38.6%)

Postgrad 102 (14.8%) 57 (18.0%) 159 (15.8%)

Total 688 (100.0%) 316 (100.0%) 1004 (100.0%)

Mother education

Illiterate 32 (4.7%) 14 (4.4%) 46 (4.6%) 0.010

Elementary 90 (13.1%) 17 (5.4%) 107 (10.6%)

Intermediate 76 (11.0%) 35 (11.1%) 111 (11.1%)

Secondary 142 (20.6%) 78 (24.7%) 220 (21.9%)

Institute 44 (6.4%) 24 (7.6%) 68 (6.8%)

University 277 (40%) 128 (40.5%) 405 (40.3%)

Postgrad 27 (3.9%) 20 (6.3%) 47 (4.7%)

Total 688 (100.0%) 316 (100.0%) 1004 (100.0%)

*Significant at level 0.050.

Table 4: The distribution of weight status and risk for developing eating disorders in fast-food consumption and performance of exercise

during COVID-19 pandemic.

Factors Collage P-Value

Health collages Science collages Literature collages Administrative collages Total

BMI

Underweight 84 (38.7%) 69 (31.8%) 39 (18.0%) 25 (11.5%) 217 (100.0%) 0.003*

Normal weight 197 (37.5%) 153 (29.1%) 121 (23.0%) 55 (10.5%) 526 (100.0%)

Overweight 38 (21.1%) 81 (45.0%) 47 (26.1%) 14 (7.8%) 180 (100.0%)

Obesity Class I 12 (25.5%) 16 (34.0%) 12 (25.5%) 7 (14.9%) 47 (100.0%)

Obesity Class II 9 (52.9%) 5 (29.4%) 2 (11.8%) 1 (5.9%) 17 (100.0%)

Obesity Class III 0 (0.0%) 2 (40.0%) 2 (40.0%) 1 (20.0%) 5 (100.0%)

Total 340 (34.3%) 326 (32.9%) 223 (22.5%) 103 (10.4%) 992 (100.0%)

Risk of developing eating disorder

High risk 90 (28.5%) 99 (31.3%) 94 (29.7%) 33 (10.4%) 316 (100.0%) 0.003*

Low risk 253 (36.8%) 228 (33.1%) 137 (19.9%) 70 (10.2%) 688 (100.0%)

Total 343 (34.2%) 327 (32.6%) 231 (23.0%) 103 (10.3%) 1004 (100.0%)

*Significant at level 0.050.
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those who practiced exercises other than those mentioned
(n ¼ 151, 78.6%).

Figure 1 displays the comparison of risk of developing

eating disorders across BMI categories. A significant
difference in this risk was observed across the BMI classes
(p < 0.001): the highest risk was among participants in
obesity class 2 (n ¼ 10, 58.8%) and class 1 (n ¼ 22,
46.8%), while the lowest risk was among participants in

obesity class 3 (n ¼ 5, 100%) and those who were
underweight (n ¼ 190, 87.6%).



Figure 1: Comparison of risk of developing eating disorders across body mass index categories. Significance level was set at alpha ¼ 0.050.

The numbers in the table denote frequency (%).
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Discussion

Eating disorders most often occur during the late

stage of adolescence or early adulthood and are associ-
ated with the physical, social, and psychological matu-
ration of adolescents.18 The COVID-19 pandemic has

been identified as a contributing factor in the occurrence
of psychiatric disorders.19 Eating serves as a coping
strategy, diverting attention away from feelings of

anxiety and despair, resulting in changes in eating
patterns and behaviors.20 In this study, we aimed to
evaluate the changes in BMI and risk of developing

eating disorders across several factors among female
students from a single university during the COVID-19
pandemic. As per the results, a sizable proportion of
the participants were at an elevated risk of developing

eating disorders. Further, marital status was significantly
associated with weight status, with more than half of
divorced participants being overweight.

Quiles Marcos et al. reported the influence of family and
peers on eating behaviors and body image dissatisfaction
among females.21 Even in the Saudi context, peers can

become a source of external pressure on female university
students to lose weight.14 We found a relatively elevated
risk of developing eating disorders among female university
students, which could be attributed to the fact that the

majority lived with their parents and had siblings.
Regarding the association between lifestyle changes

during the COVID-19 pandemic and eating disorders, our

results revealed that the highest risk of developing eating
disorders was among those who increased their fast food
consumption and went swimming, while the lowest was

among those who engaged in other forms of exercise. These
observations are consistent with the finding that eating
disorders are more prevalent among athletes than the gen-

eral population, female than male athletes, and among
those who participate in leanness-dependent and weight-
dependent sports such as swimming.22 Further, our result
that there was no association between the risk of

developing eating disorders and with whom the
participants were eating was in agreement with that of
Badrasawi et al., who showed that eating disorders were

not associated with whether an individual ate alone or
with family; however, Badrasawi et al. also showed that
eating disorders were not correlated with fast food

consumption, which contradicts our results.23 In our
study, the highest proportion of participants with an
elevated risk of developing eating disorders was among
those living alone, which is consistent with Martı́nez-

González et al.24 Our finding that participants from the
literature college had the highest risk of developing eating
disorders is inconsistent with Alwosaifer et al.,14 who

found no significant risk among different specialty
colleges. This could be explained by the fact that literature
students may have experienced the ramifications of the

lockdown to a greater degree than their counterparts from
other colleges given that their curricula have no
laboratory/practical onsite component.

Cobb et al. found that an increase in spousal BMI affects
women’s BMI and that their obesity status and BMI
changes are associated depending on whether they live
together and share similar behaviors.25 These findings are

consistent with our results, according to which the highest
BMIs were among divorced participants. This could be
explained by the fact that divorced women might

experience poor mood and psychiatric states, triggering
emotional eating as a coping mechanism.26 This is
consistent with Dooley-Hash et al., who found an

association between eating disorders and depression in
females.27 Moreover, our study is consistent with
Alwosaifer et al.,14 who found no significant association

between monthly family income and BMI.
Our study assessed the association between changes in

food consumption and exercise habits and the risk of
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developing eating disorders. The results demonstrated a
significant relationship between fast food consumption dur-

ing the pandemic and BMI, which is similar to AlTamimi
et al.’s finding that a higher intake of fast food is a risk factor
for obesity.28 We also observed a significant association

between type of exercise practiced during the pandemic and
BMI. Overweight participants generally walked, performed
home workouts, and went to the gym compared with those

who went swimming and practiced other types of exercise.
This could be explained by the nature of the motivation to
engage in each type of exercise. The former might be
motivated by the desire to lose weight, whereas the latter

by the desire to practice their hobby or compete.
Interestingly, the distribution of the risk of developing
eating disorders was significantly different across

participants practicing diverse types of exercise, with the
highest risk found among those who went swimming and
the lowest among those who practiced other exercises.

First, although the study provides evidence regarding
the risk of eating disorders among female students at one
university, this is also a limitation as the results are not
representative of female university students across KSA.

Therefore, the results cannot be generalized to other set-
tings. Eating disorders are relatively rare among the gen-
eral population and patients tend to deny and avoid

professional help. This limits the value of community
studies, which can underestimate the occurrence of eating
disorders in the population. Therefore, future epidemio-

logical studies should use psychiatric case registers or
medical records from hospitals.13 Second, as most
participants had a moderate to high family income,

future studies should be conducted on those with low
socioeconomic status. Third, we used self-reported height
and weight data to calculate BMI, which may pose a
concern as individuals tend to report themselves as thinner,

healthier, and more active than they are. More controlled
studies are needed to assess causality between eating dis-
orders and sociodemographic profiles. In future studies,

assessments of dietary habits (number of meals and snack
consumption) and psychological and psychiatric assess-
ment using validated questionnaires will add value. Lastly,

the preexisting baseline prior to the pandemic was not
evaluated for comparison.

Conclusion

The main aim of our study was to investigate the tendency
toward eating disorders among female students from a single

university during the COVID-19 outbreak. Our results
showed an elevated risk of developing eating disorders
among the students. Interestingly, this elevated risk was

particularly noticeable among those who increased their fast-
food consumption and who went swimming during the
pandemic, and among those from the college of literature.
Despite some limitations, our results emphasize the need for

nutritional support and education on proper eating behav-
iors for female university students that can be offered by
dietary specialists. We recommend developing educational

programs to increase the level of awareness regarding
appropriate nutrition in relation to body weight. An optional
course at the university will also be useful.
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