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Abstract

A stressful condition such as the emergence of the coronavirus and its related lockdown measures might trigger alterations in Colleg\e
students’ behaviors. This cross-sectional study aimed to identify the changes in college students’ dietary and lifestyle behaviors
during the lockdown and the effect of lockdown-related stressors on health-risk behaviors. A web-based survey was conducted
among undergraduate college students in Jordan. Weight and height were reported by the students. The students’ dietary and
lifestyle behaviors and their changes during 1 month of the countrywide lockdown were assessed. The Perceived Stress Scale-4
was utilized to assess stress levels. Results indicated that 77.2% of the students reported weight changes. Notably, 45.9%
increased their intake of unhealthy food, while and 38% opted for healthier food choices. Most students experienced alterations
in physical activity (80.0%), screen time (86.2%), smoking, and sleep patterns (85.4%), with a higher tendency toward adopting
health-risk behaviors. Perceptions of curfew-related stress were associated with distance learning-related stress (OR = 2.73,
Cl: 1.08-6.90, P =.034), and a greater change in physical activity (OR =3.59, Cl: 1.36-9.48, P =.010). Additionally, weight
changes were associated with perception of other types of stressors (OR = 3.39, Cl: 1.39-8.28, P = .007). Overall, there was a
considerable increase in malnutrition and health-risk behaviors among students during the lockdown. Understanding students’
responses to these stressful conditions and the role of stress in driving behavioral changes are crucial for developing interventions
that enhance college students’ adaptation to such changes and maintaining healthy dietary and lifestyle behaviors in the future.

Abbreviations: BMI = body mass index, COVID-19 = coronavirus disease 2019, PA = physical activity, PS = perceived stress,
PSS-4 = Perceived Stress Scale-4, ST = screen time, WG = weight gain, WHO = World Health Organization, WL = weight loss.
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cases” transmission for the virus based on the World Health
Organization (WHO) Situation Report 83 released on April
12, 2020.5! Therefore, a curfew with restrictive measures was
implemented at the beginning of May. The government empha-
sized strict safety instructions, social distancing, and evening
curfews and adjusted lockdown over time.*! At the time of this
study, the confirmed COVID-19 cases ranged from 389 cases in
early April 2020 to 1132 cases at the end of June,'® and 7 deaths
had been reported by April 12,2020.5!

1. Introduction

On March 2, 2020, the Jordanian Ministry of Health con-
firmed Jordan first coronavirus-19 (COVID-19) case.l! Two
weeks later, the Jordanian government implemented the first
lockdown and a complete curfew to prevent the spread of
COVID-19 throughout the country. Most of the governmental
and private sectors were closed, the schools and universities
continued through online platforms, and residents’ movement
was limited.”! Jordan was designated as having a “cluster of
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Although lockdown, curfew, or their measures were not glob-
ally prevalent before the COVID-19 pandemic, their adoption
was a strategy for disease control across several countries.”!"!
These measures, including physical and social isolation, and
several institute closures, including educational institutes, intro-
duced stress, anxiety, fears, and difficulties in maintaining a
healthy diet and lifestyle.!''-'% The fear of the disease showed to
be related to other health consequences as well.l'”! Collectively,
these measures were specific to each country’s situation which
highlights a complex interplay between the health crises and
community dynamics.

The pandemic’s effect on college students, in particular, war-
rant close examination. College students are prone to adopt-
ing health-risk behaviors such as decreased intake of fruits and
vegetables, smoking, inadequate sleep, and insufficient phys-
ical activity (PA).'! The pandemic measures may exacerbates
these behaviors as during the SARS outbreak in 2003 college
students experienced high levels of perceived stress and a fear
of the unknown." The severity, duration, and types of stress-
ors may associate with altered eating pattern and obesity.[2%2!l
Additionally, the shift to digital learning may bring about new
stressors and challenges, including feelings of isolation and lone-
liness, as well as restricted opportunities for language and cul-
tural exchange.??!

Despite the previously documented prevalence of risk-health
behaviors among college students in Jordan,*’ no studies have
specifically investigated how the early stage of the pandemic
influenced their dietary and lifestyle behaviors. This study aimed
to examine the impact of the pandemic and its control measure
on the Jordanian college students’ dietary and lifestyle behav-
iors. Additionally, it seeks to identify the stressors introduced
by the pandemic and their relationship with students’ behav-
iors. Addressing stressors accompanying lockdown and curfew
measures can help mitigate their adverse effects and support the
well-being of students during such situations.*!

2. Methods
2.1. Study design and participants

A cross-sectional study was conducted between April and
June 2020. The study was approved by the Institutional
Review Board at Jordan University of Science and Technology
(64/128/2019, 28/11/2019). The measured outcomes included
dietary and lifestyle behavior alterations during COVID-19, the
prevalence of malnutrition, perceived stress (PS) during the pan-
demic, and its association with these alterations among college
students in Jordan. The study employed an online questionnaire
using Google Forms, which was distributed through e-learning
platforms and social media channels to students across all aca-
demic years and specializations. A description of the study and
its purpose was posted with the form link, and participation
was voluntary. Recruitment and data collection took place
during April, May, and June, with participants asked to doc-
ument changes only during 1 month of the curfew/lockdown.
The questionnaire was used to collect sociodemographic data
(age, sex, academic level, study major, living status, parents’ edu-
cation, and family income), self-reported anthropometric mea-
surements, dietary behaviors, and lifestyle (health-risk behaviors
such as PA, screen time (ST), smoking, and sleep patterns). The
study included college students aged 18 years and older from 3
of the largest public universities in Jordan to ensure a diverse
and representative sample. The questionnaire was developed
based on a thorough literature review and evaluated for clar-
ity by an experienced research team and professionals in the
nutrition field. To test the reliability and clarity of the question-
naire, a pilot study was conducted on 20 students of both sexes
from different age groups, majors, and academic levels. Due to
lockdown restrictions, the students were invited to participate
in a brief phone conversation to ensure that their concerns and
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recommendations for improving the clarity of the questionnaire
were adequately addressed. The questionnaire was edited and
revised by the research team before being available online for
the students. The informed consent was obtained from the study
participants. The participants had the right to withdraw from
the study at any time, and withdrawals were not registered. A
sample of 211 responses was obtained; 6 students responded
twice and the second response for these students was excluded,
and the final sample consisted of 205 participants.

2.2. Anthropometric data and weight change

The students reported their height (cm) and current body weight
(kg), which were used to calculate the students’ current body
mass index (BMI) using Quetelet index: BMI = weight (kg)/
height? (m?)?"! and the BMI was classified according to the
WHO criteria to underweight (<18.5 kg/m?), normal (18.5-
24.9 kg/m?), overweight (225.0 kg/m?), and obese (230.0 kg/m?)
categories.?”! The students were asked to report body weight
change during the previous month, and the usual BMI which
was considered as the baseline was calculated accordingly.

2.3. Dietary data and lifestyle data

Questions about students’ dietary behavior, such as meal pat-
terns, food intake, eating behavior, and changes in dietary
behavior during the curfew/lockdown were developed based on
a taxonomy of diet and dietary behavior?”! and included in the
questionnaire. Food was classified as unhealthy when it is high
in calories, added sugars, sodium, and/or harmful fats including
saturated and trans fats.?®!

The questionnaire also contained questions about lifestyle
behaviors, including PA, ST, smoking behavior, and sleep pat-
terns. The daily activities, including moderate and high-level
activities, were assessed. The questionnaire included questions
related to changes in PA during the curfew/lockdown and the
reasons associated with these changes. The students reported
their ST, and their eating habits while using screens, and the
changes in ST during the curfew/lockdown. The students
answered questions related to cigarette and hookah smoking,
the changes in smoking behavior during the curfew/lockdown,
and the factors associated with these changes. The students
reported their sleeping hours and any changes in sleeping hours
during the curfew.

2.4. Stress and perceived stress

PS was assessed using the Perceived Stress Scale-4 (PSS-4), a
brief version of the original PSS. The PSS-4 measured the level
of stress individuals experienced over the past month. PSS-4 is
considered a helpful instrument for measuring PS in situations
in which a short scale is preferred.?”! PSS-4 consists of 4 items, 2
positive and 2 negative items, with a five-point Likert scale. The
negative items are usually scored as 0 = never, 1 = almost never,
2 = sometimes, 3 = fairly often, and 4 = very often, while the
positive items are scored in the reverse as 4 = never, 3 = almost
never, 2 = sometimes, 1 = fairly often, and 0 = very often. The
total PSS-4 from the negative and positive scores ranged from
0 to 16, with higher scores indicating a higher PS. The internal
consistency of the scale was 0.59, as measured by Cronbach
alpha, and the inter-item correlation was 0.27. Additional ques-
tions were used by the research team to assess reported stress,
stress triggers, stress coping strategies, and the effects of distance
learning on stress.

2.5. Statistical analysis

Data was analyzed using the Statistical Package for Social
Sciences software (SPSS, version 20, Chicago, Inc.). Means
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and standard deviations (mean = SD) were calculated to
describe the continuous variables, while numbers and per-
centages (N (%)) were used to describe the categorical vari-
ables. One-way ANOVA was used to compare the stress
between the 2 tested groups (males vs females) for continuous
variables, and Chi-Square test was used to test the difference
between males and females. The multinomial logistic regres-
sion was used to identify the association between stress and
its causes and the changes in weight status, lifestyle behav-
iors, and dietary behaviors. The significance level was estab-
lished at P < .0S5.

3. Results

3.1. Sociodemographic characteristics

A total of 205 undergraduate students from 3 univer-
sities in Jordan were recruited in this study; 81.5% were
female, with a mean age of 20.7 (1.72) years (Table 1).
A higher proportion had a medium family income (350-
800 Jordanian dinar) (50.7%) and lived in a family home
(90.7%). Students’ mothers (65.4%) and fathers (64.9%)
had earned a 4-year college or higher degree. There were no
significant differences between males and females regarding
demographic characteristics, except for students’ employ-
ment and study major, whereas more males were employed
than were females (21.1% vs 3.0%, P <.001), and more
females were studying health sciences than males (67.7% vs
44.7%, P = .014).

Sociodemographic characteristics of the study population
stratified by sex.

Characteristic Totaln (%) Malen (%) Femalen (%) P-value

Age
<20 114 (55.6%) 20 (52.6%) 94 (56.3%) 720
>20 91 (44.4%) 18 (47.4%) 73 (43.7%)

Place of residence
Urban 168 (82.0%) 29 (76.3%) 139 (83.2%) .351
Rural 37 (18.0%) 9 (23.7%) 28 (16.8%)

Mother’s education
Illiterate 3(1.5%) 0(0.0%) 3(1.8%) .705
Primary/secondary 68 (33.2%) 13 (34.2%) 55 (32.9%)
University and above 134 (65.4%) 25 (65.8%) 109 (65.3%)

Father’s education
Illiterate 2 (1.0%) 0(0.0%) 2(1.2%) .396
Primary/secondary 70 (34.1%) 10 (26.3%) 60 (35.9%)
University and above 133 (64.9%) 28 (73.7%) 105 (62.9%)

Living status
Family home 186 (90.7%)  35(92.1%) 151 (90.4%) 644
On-campus 11 (5.4%) 1(2.6%) 10 (6.0%)
0Off-campus 8(3.9%) 2 (5.3%) 6 (3.6%)

Academic level
Freshman 36 (17.6%) 5(13.2%) 31(18.6%) 759
Sophomores 64 (31.2%) 13 (34.2%) 51 (30.5%)
Junior 40 (19.5%) 9(23.7%) 31 (18.6%)
Senior 65 (31.7%) 11 (28.9%) 54 (32.3%)

Study major
Health sciences 130 (63.4%) 17 (44.7%) 113 (67.7%) 014
Other sciences 75 (36.6%) 21 (55.3%) 54 (32.3%)

Family income (per month)
<350 JOD 18 (8.8%) 3(7.9%) 15 (9.0%) 413
350-800 JOD 104 (50.7%) 16 (42.1%) 88 (52.7%)
>800 JOD 83 (40.5%)  19(50.0%) 64 (38.3%)

Student employment
Employed 13 (6.3%) 8 (21.1%) 5(3.0%) <.001
Unemployed 192 (93.7%) 30 (78.9%) 162 (97.0%)

P-value < .05 was considered significant for the Chi-square test.
JOD = Jordanian dinar
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3.2. Weight status changes during the curfew/lockdown

As presented in Table 2, more than a third of participants
exhibited malnutrition before curfew, with 11.8% being under-
weight, 16.3% being overweight, and 6.9% being obese. The
mean usual BMI before curfew which was considered as the
baseline was lower for females to males (P =.032), with more
females being underweight (13.3% vs 5.4%) and more males
being overweight (29.7% vs 13.3%) or obese (10.8% vs 6.0%)
(P =.037). During a month of curfew/lockdown, 10.8% of the
students were underweight, 16.7% were overweight, and 8.9%
were obese. The weight status, including the current mean BMI
during the study, and BMI categories, did not differ significantly
between male and female students.

The current mean BMI during the study did not differ signifi-
cantly from the usual mean BMI before curfew in our sample
(23.2 (5.03) vs 23.1 (4.94), P = .404) nor when stratified by sex
(males: 24.7 (4.16) vs 24.4 (4.30), P = .179; females: 22.9 (5.16)
vs 22.8 (5.04), P =.156). The usual BMI distribution differed
significantly from the current distribution of BMI categories
in males and females (P < .001). In the females’ group, 27.3%
of students who were underweight had a normal weight in the
course of 1 month of curfew/lockdown. Females with usual nor-
mal weight reported being overweight (8.0%) or underweight
(1.8%) in 1 month of the curfew/lockdown. Females who were
overweight at baseline have been categorized as exhibiting obe-
sity (13.6%), normal weight (9.1%), or underweight (4.5%)
during the month of the curfew/lockdown. In comparison, all
underweight males remained underweight; normal-weight males
had been overweight (2.0%) or underweight (5.0%); and males
with overweight had been classified as being obese (9.1%), and
normal weight (27.3%) after 1 month of the curfew/lockdown.

The students” weight status changes during 1 month of cur-
few/lockdown are presented in Figure S1, Supplemental Digital
Content, http://links.lww.com/MD/N762. Nearly three-quarters
of the students reported weight change in 1 month, a change that
was higher in females than males (77.2% vs 63.2%), though
the weight change was not significant (P = .097). Students were
asked to indicate whether their weight change was associated
with following a diet to gain, lose, or maintain body weight. The
majority of students experienced unintended weight changes
with 86.9% not following a diet compared to 13.1% who were.
There were no significant differences between sexes (P = 1.000)
(see Figure S1.A, Supplemental Digital Content, http://links.
lww.com/MD/N762). Weight loss (WL) during 1 month was
classified into insignificant, significant, and severe WL 19, while
weight gain (WG) was expressed as unit increments in BMI 20.
The weight changes were WG (57.9%) and WL (42.1%) among
the study population. Although the differences were not signifi-
cant (P = .056), more females gained weight (61.6% vs 38.1%),
while more males lost weight (61.9% vs 38.4%). Among the
participants having a WL, 42.1% had a severe weight loss, and
about 55% of the WG group gained 1 or more BMI units during
1 month of curfew/lockdown with no significant sex differences
(see Figure S1.B, Supplemental Digital Content, http://links.
Iww.com/MD/N762).

3.3. The students’ dietary behavior and the changes during
the curfew/lockdown

The changes in meal pattern and food intake during the cur-
few/lockdown are presented in Table 3. Mealtime commitment
changed among 76.1% of the students, with the majority hav-
ing a decreased commitment (75.6%). The students exhibited
changes in daily meals (66.8%), the majority of which were an
increase in the number of daily meals (59.9%). A daily food
intake that either increased (60.5%) or decreased (39.5%) was
reported by the majority of the students (71.7%). Reasons for
increased healthy food intake by some students (38.0%) were
to maintain health and boost the immune system (58.0%), fear
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Table 2
Students’ BMI and BMI changes after 1 month of the curfew stratified by sex.
Variable (Mean (SD)) Total n (%) Male n (%) Female n (%) P-value
Usual BMI 23.1(4.94) 24.7 (4.16) 22.8 (5.04) .032
Current BMI 23.2 (5.03) 24.4 (4.30) 22.9(5.16) 107
Variable Total n (%) Male n (%) Female n (%) P-value
Usual BMI
Underweight 24 (11.8%) 2 (5.4%) 22 (13.3%) .037
Normal weight 132 (65.0%) 20 (54.1%) 112 (67.5%)
Overweight 33 (16.3%) 11 (29.7%) 22 (13.3%)
Obese 14 (6.9%) 4(10.8%) 10 (6.0%)
Current BMI
Underweight 22 (10.8%) 3(8.1%) 19 (11.4%) .307
Normal weight 129 (63.5%) 20 (54.1%) 109 (65.7%)
Overweight 34 (16.7%) 9 (24.3%) 25 (15.1%)
Obese 18 (8.9%) 5 (13.5%) 13 (7.8%)

P-value < .05 was considered significant for the Chi-square test.
BMI = body mass index.

of COVID-19 infection (17.3%), or the limited availability of
fast food (42.0%). On the other hand, 45.9% of students had
increased intake of unhealthy food due to the long-lasting cur-
few (35.1%), higher availability of unhealthy food (12.7%),
or personal preferences regarding taste and other convenience
factors (12.7%). The changes in meal pattern and food intake
during the curfew/lockdown did not differ significantly between
male and female students.

The students’ intake of desserts (73.7%), salted snacks
(69.3%), and fast food (65.4%) changed during the curfew
(Fig. 1). A higher percentage of students reported increased
rather than decreased dessert intake (49.8% vs 23.9%), and
females were more likely to show this increase than were
males (53.9% vs 31.6%, P =.019). More students reported
an increase in salted snack intake (47.3% vs 22.0%), and
there was a decrease in the intake of fast food (44.4% vs
21.0%) with no significant differences between males
and females (P =.055). Approximately 62.9% of students
changed their fruit and vegetable intake, with a higher per-
centage having increased consumption compared to students
who had decreased consumption (44.4% vs 18.5%), which
was insignificantly greater among females (P =.200). About
63% of the students changed their consumption of caffein-
ated drinks. To a lesser extent, the intake of soft drinks
(53.7%) and energy drinks (31.7%) also changed during cur-
few/lockdown. More students reported an increased intake
of caffeinated drinks (44.4% vs 19.0%), while more stu-
dents reported a decreased intake of soft drinks (27.8% vs
25.9%) and energy drinks (22.9% vs 8.8%). Males reported
an altered intake of energy drinks more than their female
counterparts (52.6% vs 26.9%, P =.008).

3.4. Students’ physical activity and screen time and the
changes during the curfew/lockdown

Students were considered to meet PA requirements if they
performed 150 minutes per week of moderate-intensity PA,
75 minutes per week of vigorous-intensity PA, or an equiva-
lent combination of both.*”! About two-thirds of the students
did not meet the PA requirements during the study (Table 4).
The majority of the students (80.0%) reported changes in PA
behavior due to curfew/lockdown conditions; 81.1% reported
decreased PA, and 18.9% reported increased PA. However, the
differences were not statistically significant between males and
females (P =.070, 0.792, and 0.787, respectively). Although
there were no significant differences between males and females,
increased leisure time (45.2%) was considered the most reported

reason for increased PA, while laziness and sleeping (51.9%)
were the main reasons for decreased PA.

While there are no current recommendations for maximum
daily ST for adults, studies have referenced the guidelines of no
more than 2 hours per day for children and adolescents.3"3]
Until guidelines are developed for adults,’*! the guideline can still
be useful given its documented associations with increased risk
of obesity and CVD,2331 and poor mental health in adults.?*!
Most students in our sample exceeded the ST recommendations
(93.1%): 86.2% reported changes in screen use during the cur-
few, 94.4% of whom showed an increased ST. Male and female
students exhibited similar ST behavior, and changes in ST during
the curfew/lockdown were also similar among both males and
females. Three-quarters of the students consumed snacks during
ST, primarily salted snacks (71.2%) and desserts (67.3%) with
no significant differences between males and females (66.7% vs
72.4%, P =.653 and 56.7% vs 69.9%, P =.1935, respectively)
except for fruit and vegetable consumption. Females consumed
more fruits and vegetables than did males (45.5% vs 23.3%,
P =.038).

3.5. Students’ smoking behavior and changes during the
curfew/lockdown

About one-quarter (21.0%) of our participants were smokers,
with more males being smokers than females (47.4% vs 25.0%,
P <.001) (Table 5). Cigarette smoking behavior changed among
72.2% of the students, with 61.5% reporting an increase in
their cigarette smoking. Hookah smoking behavior changed in
80.0% of the students, with 58.3% increasing their smoking
during the curfew/lockdown. However, the changes in cigarette
and hookah smoking behavior were similar between males
and females (64.3% vs 100%, P =.278, and 71.4% vs 82.6%,
P =.603, respectively). The major reasons reported for increases
in smoking behavior were primarily boredom and increased
leisure time (87.5%), while decreases were due to reduced
availability (40.0%), fear of COVID-19 infection (40.0%), or
a desire to maintain immune system health (40.0%) (Table 3).

3.6. Students’ sleeping duration and changes during the
curfew/lockdown

The reported sleeping hours were categorized as below, meet-
ing, and above the recommended number of hours according to
the National Sleep Foundation.®s! As presented in Table 5, the
current study showed that 19.5% of the students, both females
and males, slept fewer hours than recommended, and 43.9%
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had more sleeping hours than recommended during the cur-
few/lockdown; however, there were no significant differences
between males and females (26.3% vs 18.0%, and 28.9% vs
47.3%, P =.115, respectively). Changes in the sleeping pat-
terns were found among the majority of the students (85.4%),
with 77.7% having increased sleeping hours and 22.3% having
decreased sleeping hours. The distribution of meeting sleeping
hour recommendations before the curfew differed significantly
compared to its distribution during the curfew/lockdown in the

Changes in dietary behaviors during curfew stratified by sex.
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whole population (P <.001) and in females (P <.001), but not
in males (P =.179) (Data Not Shown). About two-thirds of the
students were meeting the recommended sleeping hours before
the curfew/lockdown, and only a third met the recommenda-
tion during the curfew/lockdown. More students had less than
the recommended sleeping hours before the curfew (23.4% vs
19.5%), while more students had more than the recommended
sleeping hours during the curfew (43.9% vs 9.3%) without
sex differences in sleeping hours before the curfew/lockdown
(26.3% vs 22.8%,and 2.6% vs 10.8%, P = .0.289, respectively).

3.7. Stress, perceived stress, and coping strategies during
the curfew/lockdown

Variable Total n (% Malen (%) Femalen (%) P-value ..
(%) (%) (%) Table 6 shows the mean PSS-4 of the participants (7.5 (3.12)),
Mealtime commitment with no significant difference between males and females (6.87
Not changed 49(23.9%  11(289%)  38(22.8%) 407  (2.86) vs 7.65 (3.16), P =.165). The study found that 79.0%
Changed 156 (76.1%) 27 (71.1%) 129 (77.2%) of the students with stress experience had a significantly higher
Increased 38 (24.4%)  5(18.5%) 33(25.6%) 622 mean score on the PSS-4 compared to those who did not report
Decreased 118 (75.6%) 22 (81.5%) 96 (74.4%) any stressors in their lives (8.0 (2.96) vs 5.67 (3.05), P <.001)
Number of meals . , , (data not shown). The most frequently reported stressors were
Not changed 66(33.2%)  14(36.8%) 54 (32.3%) 703 academic pressures (80.9%), followed by coronavirus/curfew
Changed 137 (66.8%) 24 (632%) 113 (67.7%) - ; . .
. . Y conditions (49.4%) (Table 6). The mean PSS-4 did not differ
Increased 82(50.9%)  11(458%)  71(62.8%)  .168 o 1 S A e the
Decreased 55(401%) 13 (54.2%) 42 (37.2%) significantly between the individuals who ascribed their stress
Food intake to the presence of COVID-19, curfew/lockdown conditions,
Not changed 58 (28.3%) 13 (34.2%) 45 (26.9%) 495 and other stressors (8.2 (2.89) Vs 7.8 (3.02), P =.459) (data
Changed 147 (71.7%) 25 (65.8%) 122 (73.1%) not shown). Distance learning during curfew/lockdown was
Increased 89 (60.5%) 13 (52.0%) 76 (62.3%) 374 reported as a source of stress by 78.5% of the students, and
Decreased 58 (39.5%) 12 (48.0%) 46 (37.7%) reports were significantly higher in females than males (81.4%
Healthy food intake vs 65.8%, P =.047). Males were more likely to smoke (42.1%
Not changed 109 (83.2%)  24(63.2%) 85 (50.9%) .360 vs 3.0%, P <.001) or exercise (23.7% vs 8.5%, P =.019) while
Decreased 18 (8-80/0") 2 (5-30/%) 16 (9-60/00) females were more likely to sleep (56.1% vs 34.2%, P =.019)
Increasedl 78 (38'.0 %) 12 (31.6%) 66 (39.5%) during stressful events (Table 6).
Reasons for increased healthy food intake
Maintaining health 47 (58.0%)  5(41.7%)  42(60.9%) 342
Fear from COVID-19 14 (17.3%)  2(16.7%)  12(17.4%)  1.000 - . . .
Limited choices 34420% 7 (583%) 27 (39.1%) 340 3.8. The associations using regression analysis
Unhealthy food intake Thedifferentstress categories, including curfew-and coronavirus-
Not changed 70 (34.1%) 14 (36.8%) 56 (33.5%) 765 related stress, other sources of stress, nonstressed individuals, and
Decreased 41(20.0%)  6(15.8%) 35 (21.0%) their association with PS, distant learning, and weight changes
Increased 94(45.9%)  18(47.4%) 76 (45.5%) are presented in Table S1, Supplemental Digital Content, http:/
Reasons for increased unhealthy foodulntake . . links.lww.com/MD/N762. In model 5, the last adjusted model,
Long-fasting curfew 72(351%)  13(34.2%)  59(35.3%)  1.000 the students with curfew- and coronavirus-related stress had a
Higher availability 26(127%  8@11%)  18(10.8%) 105 o | sk of havine i 4 DS than did q
Preferences 26(127%  4(105%) 22 (13.2%) 790 32% increased risk of having increase than did nonstresse
individuals (OR =1.32, CI: 1.15-1.53, P <.001), while those
P-value < .05 was considered significant for the Chi-square test. with other stressors had a 29% increased risk of PS compared
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Figure 1. Changes in students’ food intake during the curfew stratified by sex. Data are presented as a percentage (%).
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Physical activity, screen use, and their related changes during
curfew stratified by sex.

Medicine

Smoking, sleeping duration, and their related changes during
curfew stratified by sex.

Variable Total n (%) Malen (%)  Female n (%) P-value Variable Totaln (%) Malen (%) Femalen (%) P-value
PA requirements Smokers 3(21.0%) 18 (47.4%) 25 (15.0%) <.001
Meeting 67 (33.2%)  14(36.8%) 53 (32.3%) 702 Cigarettes 13(30.2%) 11 (61.1%) 2 (8.0%) <.001
requirements Hookah 5 (58.1%) 4 (22.2%) 21 (84.0%)
Not meeting 135 (66.8%) 24 (63.2%) 111 (67.7%) Dual smokers 5 (11.6%) 3(16.7%) 2 (8.0%)
requirements Cigarettes-smoking
Changes in PA Not changed 5 (27.8%) 5 (35.7%) 0 (0.0%) 278
Not changed 41(20.0%)  12(31.6%) 29 (17.4%) 070 Changed 13 (72.2%) 9 (64.3%) 4 (100%)
Changed 164 (80.0%) 26 (68.4%) 138 (82.6%) Increased 8(61.5%) 6 (66.7%) 2(50.0%) 1.000
Increased 31 (18.9%) 4 (15.4%) 27 (19.6%) 787 Decreased 5 (38.5%) 3(33.3%) 2(50.0%)
Increased leisure 14 (45.2%) 2 (50.0%) 12 (44.4%) 663 Hookah smoking
time Not changed 6 (20.0%) 2 (28.6%) 4 (17.4%) 603
Friends and family 2 (6.5%) 0 (0.0%) 2 (7.4%) Changed 24(80.0%)  5(71.4%)  19(82.6%)
Avoid weight gain 5 (16.1%) 0 (0.0%) 5 (18.5%) Increased 14 (58.3%)  3(60.0%) 11(57.9%)  1.000
Increased 8 (25.8%) 2 (50.0%) 6 (22.2%) Decreased 10(41.7%)  2(40.0%) 8 (42.1%)
awareness Reasons for increased smoking
Immunity support 2 (6.5%) 0 (0.0%) 2 (7.4%) Stress/psychologlcal 8 (33.3%) 4 (40.0%) 4 (28.6%) 673
Decreased 133 (81.1%) 22 (84.6%) 111 (80.4%) state
Limited access o~ 12 (9.0%) 2 (9.1%) 10 (9.0%) 792 Boredom/increased 21 (87.5%) 8 (80.0%) 13 (92.9%) 550
Gym leisure time
Lack of equipment 6 (4.5%) 2(9.1%) 4 (3.6%) Surrounding 4(16.7%) 0(0.0%) 4 (28.6%) 114
Lack of a good 39 (29.3%) 6 (27.3%) 33 (29.7%) environment
place Academic pressures 4(16.7%) 2 (20.0%) 2 (14.3%) 1.000
Laziness and 69 (51.9%) 1 (50.0%) 58 (52.3%) Reasons for decreased smoking
sleepiness Reduced availability 6 (40.0%) 2 (50.0%) 4 (36.4%) 1.000
ST Fear from COVID-19 6 (40.0%) 2 (50.0%) 4 (36.4%) 1.000
<2 hours 14 (6.9%) 3(7.9%) 11 (6.7%) 730 Infection
>2 hours 188(93.1%)  35(92.1%) 153 (93.3%) Immunity support 6 (40.0%) 2(50.0%) 4 (36.4%) 1.000
Changes in ST Surrounding 2 (13.3%) 1(25.0%) 19.1%) A76
Not changed 26 (13.8%) 8 (22.9%) 18 (11.8%) 104 environment
Changed 162 (86.2%) 27 77.1%) 135 (88.2%) Sleeping duration
Increased 153 (94.4%) 26 (96.3%) 127 (94.1%) 1.000 Not changed 30 (14.6%) 7 (18.4%) 23 (13.8%) 452
Decreased 9 (5.6%) 1 (3.7%) 8 (5.9%) Changed 175(85.4%) 31 (81.6%) 144 (86.2%)
Food intake with 153 (76.1%) 30 (78.9%) 123 (75.5%) 833 Increased 136 (77.7%) 21 (67.7%)  115(79.9%) 157
Decreased 39 (22.3%)  10(32.3%) 29 (20.1%)
screen use
Desserts 103 (67.3%) 17 (56.7%) 86 (69.9%) 195 Sleeping hours before curfew . . .
Salted snacks 109 (71.2%) 20 (66.7%) 89 (72.4%) 653 <7 48(23.4%)  10(26.3%) 38 (22.8%) 289
Fast food 29 (19.0%) 6 (20.0%) 23 (18.7%) 1.000 7-9 hours 138 (67.3%) 27 (71.1%) 111 (66.5%)
Fruits and 63 (41.2%) 7 (23.3%) 56 (45.5%) 038 More than 9 19 (9.3%) 1 (2.6%) 18 (1 0.8%)
vegetables Sleeping hours after curfew
Soft drinks/energy 60 (39.2%)  11(36.7%) 49 (39.8%) 836 ;79 s ‘7‘2 gggz’; 13 gg%g gg 213?1%0; A15
drinks - 7% L7 L7
Caffeinated drinks 86 (56.2%) 20 (66.7%)  66(53.7%) 223 More than 9 0(439%)  11(289%) 79 (47.3%)

P-value < 0.05 was considered significant for Chi-square test.
PA = physical activity, ST = screen time.

to their nonstressed counterparts (OR =1.29, CI: 1.12-1.48,
P <.001). The participants who reported the curfew and coro-
navirus as stressors were about 3 times more likely to have
stress from distance learning compared to nonstressed individu-
als (OR =2.73, CI: 1.08-6.90, P = .034).

The association between the changes in lifestyle behav-
iors such as PA, ST, sleeping, and stress is shown in Table S2,
Supplemental Digital Content, http:/links.lww.com/MD/N762.
The students with curfew- and coronavirus-related stress were
3.6 times more likely to have a change in their PA compared
to nonstressed individuals (OR = 3.59, CI: 1.36-9.48, P = .010)
while those with other stressors were 3.1 times more likely to
have a change in their PA compared to nonstressed students
(OR =3.07, CI: 1.24-7.61, P = .016).

4. Discussion

Human behaviors change in response to an event or a trigger.*°!
The pandemic’s emergence and its consequences prompted an
alteration in dietary and lifestyle behaviors, such as increased

P-value < .05 was considered significant for Chi-square test.

health-risk behaviors among adults and youth, including col-
lege students.’”! Previous studies underlined some health-risk
behaviors in college students before the pandemic, and their
increased prevalence during and after the COVID-19 pandemic
was noticed.?! As a result of the pandemic and stay-at-home
orders, adults may have exhibited anxiety, depression, and stress
eating.'*"! Several behaviors emerged during the lockdown, such
as increased food intake during and between meals, increased
snacking and junk food intake, night eating, and binge eating,
that might contribute to WG.*! The increased prevalence of
health-risk behaviors during the pandemic might be associated
with an increased risk of noncommunicable diseases among col-
lege students.*?!

Our data showed changes in the prevalence of malnutrition.
The measurements based on self-reported weight and height
correlated significantly with measured parameters in young
adults.®! The results show a decreased prevalence of under-
weight and an increased prevalence of overweight and obesity.
In line with the present findings, in Italy, the alteration in PA and
unhealthy nutritional behaviors were associated with WG and
increased BMI during the lockdown among obese individuals.[*4
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Similarly, 33.6% of Polish women gained weight in response
to these alterations, 18.1% reduced their body weight, and
48.3% maintained their weight, which was a higher percentage
than those in this study who maintained their weight (n = 52,
25.4%).1%1 About half of those in our study who gained weight
gained 1 or more BMI units within 1 month of the curfew/lock-
down, as in agreement with a new cohort study in England that
showed that each BMI unit increment might be associated with
increased COVID-19 severity. Increasing BMI was a greater risk
factor for increased COVID-19 severity in young adults (20-39
years) than in older adults.*!

The present findings showed that more students reported an
increased number of meals or portion sizes, reflected an overall
rise in food intake, compared to those who reported a decrease.
The current results are consistent with a study from India in
which 75% of the participants reported that the number of
main meals and snacks and the portion size of meals and snacks
were either increased or similar to their intake preceding the
pandemic.*”l Greater food intake during the pandemic might
be associated with WG among adults under these conditions.*!

Although more than one-third of the study participants had
increased attention to healthy food choices, a higher percentage
of participants reported increased unhealthy food intake. The
results agreed with adults’ behavior change found in Scotland,
in which 40.9% of the participants had a less healthy diet,
whereas 25.1% had a more healthy diet.*¥! In comparison, more
adults in Poland improved their diet during the confinement
than tended toward a less healthy diet (27.6% vs 19.4%).4) We
observed that maintaining health and boosting immunity were
the main reasons for following a healthy diet. Previous studies
showed that college students paid attention to a balanced diet
and avoided eating outside as a strategy to prevent COVID-19
infection.’” About half of the participants increased their intake
of immunity-boosting foods in India and increased their atten-
tion to healthy eating in response to COVID-19 presence.*”!
However, our study showed that a long-lasting curfew was a
reason for increased unhealthy food intake for some students. A
study in Spain showed that health-risk behaviors, including the
low consumption of fruits and vegetables, decreased within the
first 3 weeks of the lockdown.’!!

We observed that more students increased their fruit and
vegetable intake during the lockdown. In contrast, college stu-
dents reduced their fruit and vegetable intake during the quar-
antine, as seen in Canada.P*! Also, 17.6% of adults in Brazil had
low produce consumption during the quarantine.*” In Poland,
more participants reported a decreased vegetable (19.4% vs
18.5%) and fruit (20.1% vs 15.2%) intake than those having
an increased consumption; however, the highest proportion did
not have changes in their vegetable (62.1%) and fruit (64.7%)
intake.*’!

The students’ intake of desserts and salted snacks changed
during the curfew/lockdown, with a higher percentage of
increased consumption. Our results are in accordance with
adults’ intake in Poland, as more participants had an increased
intake of salted snacks (19.7% vs 18.1%) and confectionery
(18.8% vs 32.5%) than those having a decreased intake. In
comparison, 36.6% of the participants showed decreased
fast-food intake compared to 8.1% who increased consump-
tion. In France, 28.4% of the participants increased their
caloric/salty food intake, with 3.5% of the participants losing
control over their intake.3 The students’ intake changes in
the current study presented an increase in caffeinated drinks
but a decrease in soft drinks and energy drinks. In agreement
with our results, more adults in Poland declared having a
decreased intake of sweetened beverages (8.4% vs 5.7%) and
energy drinks (5.0% vs 1.6 %) compared to those reporting an
increased intake.!*!

The students’ PA changes in our study were predominantly
toward a decreased PA level. The results were consistent with a
survey among Canadian college students, as more students failed
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to meet the PA guidelines with the emergence of the COVID-19
pandemic.? In another study, about half of Scottish adults also
exhibited lower PA due to pandemic-related measures.*¥! On
the contrary, during the lockdown, the PA of college students
in Spain was higher than that in the pre-lockdown period, and
the PA increase was significant and more evident in female stu-
dents.™ For this reason, public health strategies should involve
the development and implementation of initiatives that promote
safe physical exercise and discourage sedentary behavior, should
future lockdowns be necessary.

The majority of our participants indicated an increase in ST, as
was the case among college students in Spain® and Canada.”!
About half of the participants in a French study declared that
they had an increase in ST during the pandemic, and 15.4% of
them could not control this increased use.** The increased use
of screens during the pandemic might be associated with bore-
dom, work, entertainment, or distance learning.*’!

Though a higher percentage of our participants reported
increased smoking behavior during the lockdown/curfew, a
considerable ratio also decreased their smoking behavior. In
contrast, the closure of universities and the pandemic-related
changes were associated with a reduced frequency of smoking
among US students.l*’) One-quarter of French adults reported
increased tobacco use, with 8.9% demonstrating an uncon-
trolled increase, while 21.1% reduced or stopped smoking.**!
Smokers in our study referred to boredom and increased leisure
time as the main reasons for increased smoking. Smoking cessa-
tion, either temporary or permanent, might be associated with
living at home and anxiety, while increased smoking might be
related to increased exposure to COVID-19-related news.’!

The lockdown/confinement conditions were associated with
more students not meeting sleep recommendations. The major-
ity of students in the current study had a change in their sleeping
hours, with more students reporting increased hours of sleep
than those reporting a reduction. Similarly, about half of US
college students had either an increase (27.5%) or a decrease
(21.2%) in sleeping hours.’®! The increase in sleeping hours
among college students might be associated with increased
stress, anxiety, and bedtime screen use during the pandemic.t”)

Stress, stressors, and coping strategies during curfew stratified
by sex.

Variable Totaln (%) Malen (%) Femalen (%) P-value
Total PSS-4 (Mean (SD)) 7503.12) 6.87(2.86) 7.65(3.16) 165
Reported stress
| do not know 15 (7.3%) 2 (5.3%) 13 (7.8%) 581
Not stressed 28 (13.7%) 7 (18.4%) 21 (12.6%)
Stressed 162 (79.0%) 29 (76.3%) 133 (79.6%)
Stressors
Academic pressure 131 (80.9%) 22 (75.9%) 109 (82.0%) 443
Body shape/appearance 51 (31.5%) 4 (13.8%) 47 (35.3%) 027
Social pressure 42 (25.9%) 6 (20.7%) 36 (27.1%) 641
Family issues 34 (21.0%) 7 (24.1%) 27 (20.3%) .622
Curfew/virus spreading 80 (49.4%) 12 (41.4%) 68 (51.1%) 414
Distant learning-induced stress
No 44 (21.5%) 13 (34.2%) 31 (18.6%) 047
Yes 161 (78.5%) 25(65.8%) 136 (81.4%)
Stress coping strategies
Avoiding food 42(20.8%)  5(13.2%) 37 (22.6%) 268
Increased food/beverages 39 (19.3%) 5 (13.2%) 34 (20.7%) .365
Self-isolation 107 (563.0%) 16 (42.1%) 91 (55.5%) 152
Social coping 46 (22.8%) 10(26.3%) 36 (22.0%) .668
Exercising 23(11.4%) 9 (23.7%) 14 (8.5%) 019
Smoking 21(10.4%) 16 (42.1%) 5 (3.0%) <.001
Sleeping 105 (52.0%) 13 (34.2%) 92 (56.1%) 019

P-value < .05 was considered significant for the Chi-square test.
PSS-4 = Perceived Stress Scale-4.
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Nearly half of our participants referred to the curfew condi-
tion as a source of stress in their lives. The emergence of the pan-
demic and its related measures might be associated with a higher
level of PS, as seen among college students in Egypt, where the
fear of COVID-19 infection was positively related to increased
stress levels.’) The measured stress was positively correlated
with the reported stress among the students, with curfew and
pandemic being the highest predictors of PS. Similarly, in India,
82.7% of the students had moderate stress, and 13.4% had a
high stress level under lockdown conditions.’!

Weight change in this study was predicted by having stressors
other than curfew/pandemic. A study from Italy showed that
reported anxiety and depression during the lockdown were
associated with WG among obese adults.**! The present study
found that feeling stressed due to the pandemic and its related
measures predicted a greater alteration in PA. Low levels of PS
among US college students were associated with increased PA
and sleep duration, while high levels were associated with an
unhealthy lifestyle.’®) Unhealthy diet and lifestyle behaviors
were also associated with more negative moods during the pan-
demic.*¥! Hence, whether the changes in dietary and lifestyle
behaviors were triggered by stress or were stress-causing factors
during the pandemic needs more investigation.

The present study has several limitations, which include
the self-reported questionnaire and small sample size that
may limit the generalizability of the results. The use of an
online survey system depends on voluntary sampling; thus,
the results might have been distorted by selection or social
desirability biases. Self-reported questionnaires might result
in underestimation or overestimation of these changes, so
the results of the current study should be treated with cau-
tion. However, our research is valuable in understanding col-
lege students’ responses under these stressful conditions and
investigating the role of stress in stimulating these changes,
especially among Jordanian students, where the increased
prevalence of health-risk behaviors before the pandemic had
previously been documented.!?*!

In conclusion, the emergence of the COVID-19 pandemic
and its related lockdown measures induced a change in college
student behaviors. To address these changes, it is necessary to
implement behavioral and nutritional interventions that edu-
cate the students, empower them to make healthier dietary and
lifestyle choices, and help them adapt to changes. Additionally,
educational institutions may increase mental health resources
to promote the students’ coping strategies with stressors in the
future. Moreover, the challenges in controlling the spread of the
virus around the world point to the possibility of future lock-
down periods as well as the importance of investigating how
public health restrictions affect general population behavior and
urges for the need of comprehensive strategies that address the
health and well-being of individuals. Therefore, developing suit-
able dietary and lifestyle guidelines is essential for creating effec-
tive interventions that mitigate the adverse effects of stressors on
student’s behaviors.!*"!

Author contributions

Conceptualization: Hana Alkhalidy, Islam Al-Shami, Khadeejah
Alnaser.

Data curation: Khadeejah Alnaser.

Formal analysis: Islam Al-Shami, Khadeejah Alnaser, Ana’am
Alkharabsheh.

Funding acquisition: Hana Alkhalidy.

Investigation: Hana Alkhalidy.

Methodology: Hana Alkhalidy, Islam Al-Shami, Khadeejah
Alnaser.

Project administration: Hana Alkhalidy.

Resources: Hana Alkhalidy.

Software: Islam Al-Shami, Khadeejah Alnaser.

Medicine

Supervision: Hana Alkhalidy.

Visualization: Islam Al-Shami, Khadeejah Alnaser.

Writing — original draft: Islam Al-Shami, Khadeejah Alnaser.

Writing - review & editing: Hana Alkhalidy, Ana’am
Alkharabsheh, Hala Nawaiseh, Dongmin Liu.

References

[1] The Jordan Times. Jordan confirms first case of coronavirus. 2020.
http://jordantimes.com/news/local/jordan-confirms-first-case-coronavi-
rus-0. Accessed April 26,2021.

Khatatbeh M. Efficacy of nationwide curfew to encounter spread of

COVID-19: a case from Jordan. Front Public Health. 2020;8:394.

World Health Organization. Coronavirus disease 2019 (COVID-19)

Situation Report — 83. 2020. https://www.who.int/docs/default-source/

coronaviruse/situation-reports/20200412-sitrep-83-covid-19.pdf?s-

fvrsn=697ce98d_4. Accessed June 8, 2021.

Kebede TA, Stave SE, Kattaa M, Prokop M. Impact of the COVID-19

pandemic on enterprises in Jordan. International Labour Organization:

Beirut; 2020;1:1-62.

Crawford ], Butler-Henderson K, Rudolph J, et al. COVID-19: 20

countries’ higher education intra-period digital pedagogy responses. |

Appl Learn Teach. 2020;3:1-20.

World Health Organization. Jordan. Overview of the coronavirus dis-

ease (COVID-19). https://www.who.int/countries/jor. Accessed October

7,2024.

Piot P, Muyembe JJ, Edmunds WJ. Ebola in west Africa: from disease

outbreak to humanitarian crisis. Lancet Infect Dis. 2014;14:1034-5.

Svoboda T, Henry B, Shulman L, et al. Public health measures to con-

trol the spread of the severe acute respiratory syndrome during the out-

break in Toronto. N Engl ] Med. 2004;350:2352-61.

World Health Organization. China’s latest SARS outbreak has been

contained, but biosafety concerns remain. 2004. https://www.who.int/

emergencies/disease-outbreak-news/item/2004_05_18a-en.  Accessed

September 10, 2024.

[10] Ahmad A, Krumkamp R, Reintjes R. Controlling SARS: a review on
China’s response compared with other SARS-affected countries. Trop
Med Int Health. 2009;14:36-45.

[11] Leung GM, Quah S, Ho LM, et al. A tale of two cities: community
psychobehavioral surveillance and related impact on outbreak con-
trol in Hong Kong and Singapore during the severe acute respira-
tory syndrome epidemic. Infect Control Hosp Epidemiol. 2004;25:
1033-41.

[12] Bakare WA, Ilesanmi OS, Nabena EP, Famuyide T. Psychosocial stress-
ors and support needs of survivors of Ebola virus disease, Bombali
District, Sierra Leone, 2015. Healthc Low-Resour S. 2015;3:48-51.

[13] Nuriddin A, Jalloh ME, Meyer E, et al. Trust, fear, stigma and disrup-
tions: community perceptions and experiences during periods of low
but ongoing transmission of Ebola virus disease in Sierra Leone, 2015.
BM]J Glob Health. 2018;3:e000410.

[14] McMahon SA, Ho LS, Brown H, Miller L, Ansumana R, Kennedy CE.
Healthcare providers on the frontlines: a qualitative investigation of the
social and emotional impact of delivering health services during Sierra
Leone’s Ebola epidemic. Health Policy Plan. 2016;31:1232-9.

[15] Jalloh MF, Li WS, Bunnell RE, et al. Impact of Ebola experiences and
risk perceptions on mental health in Sierra Leone, July 2015. BM]J Glob
Health. 2018;3:e000471.

[16] Patil NG, Yan YCH. SARS and its effect on medical education in Hong
Kong. Med Educ. 2003;37:1127-8.

[17] Chang HJ, Huang N, Lee CH, Hsu Y], Hsieh CJ, Chou Y]J. The impact
of the SARS epidemic on the utilization of medical services: SARS and
the fear of SARS. Am ] Public Health. 2004;94:562-4.

[18] Kwan MY, Arbour-Nicitopoulos KP, Duku E, Faulkner G. Patterns of
multiple health risk-behaviours in university students and their asso-
ciation with mental health: application of latent class analysis. Health
Promot Chronic Dis Prev Can. 2016;36:163-70.

[19] Wong JGWS, Cheung EPT, Cheung V, et al. Psychological responses to
the SARS outbreak in healthcare students in Hong Kong. Med Teach.
2004;26:657-9.

[20] Torres S], Nowson CA. Relationship between stress, eating behavior,
and obesity. Nutrition. 2007;23:887-94.

[21] Yau YHC, Potenza MN. Stress and eating behaviors. Minerva
Endocrinol. 2013;38:255-67.

[22] Ku HY, Lohr LL. A case study of Chinese students’ attitudes
toward their first Online learning experience. Etr D-Educ Tech Res.
2003;51:95-102.

2

[3

[4

[5

[6

(7

8

=


http://jordantimes.com/news/local/jordan-confirms-first-case-coronavirus-0
http://jordantimes.com/news/local/jordan-confirms-first-case-coronavirus-0
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200412-sitrep-83-covid-19.pdf?sfvrsn=697ce98d_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200412-sitrep-83-covid-19.pdf?sfvrsn=697ce98d_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200412-sitrep-83-covid-19.pdf?sfvrsn=697ce98d_4
https://www.who.int/countries/jor
https://www.who.int/emergencies/disease-outbreak-news/item/2004_05_18a-en
https://www.who.int/emergencies/disease-outbreak-news/item/2004_05_18a-en

Alkhalidy et al. ® Medicine (2024) 103:41

[23] Alkhalidy H, Orabi A, Alzboun T, Alnaser K, Al-Shami I, Al-Bayyari N.
Health-risk behaviors and dietary patterns among Jordanian college
students: a pilot study. Front Nutr. 2021;8:225.

[24] Johal SS. Psychosocial impacts of quarantine during disease out-
breaks and interventions that may help to relieve strain. N Z Med J.
2009;122:47-52.

[25] Deurenberg P, Weststrate JA, Seidell JC. Body mass index as a measure
of body fatness: age-and sex-specific prediction formulas. Br | Nutr.
1991;65:105-14.

[26] World Health Organization. Waist Circumference and Waist-Hip
Ratio: Report of a WHO Expert Consultation. 2008. https://apps.
who.int/iris/bitstream/handle/10665/44583/9789241501491_eng.pdf.
Accessed September 15, 2020.

[27] Stok FM, Renner B, Allan ], et al. Dietary behavior: an interdisciplinary
conceptual analysis and taxonomy. Front Psychol. 2018;9:1689.

[28] Afshin A, Sur PJ, Fay KA, et al. Health effects of dietary risks in 195
countries, 1990-2017: a systematic analysis for the Global Burden of
Disease Study 2017. Lancet. 2019;393:1958-72.

[29] Cohen S, Kamarck T, Mermelstein R. A global measure of perceived
stress. ] Health Soc Behav. 1983;24:385-96.

[30] American College of Sports Medicine. ACSM’s guidelines for exercise
testing and prescription. Lippincott Williams & Wilkins. 2013.

[31] LeBlanc AG, Gunnell KE, Prince SA, Saunders TJ, Barnes JD, Chaput
JP. The ubiquity of the screen: an overview of the risks and benefits
of screen time in our modern world. Transl ] Am Coll Sports Med.
2017;2:104-13.

[32] Grontved A, Ried-Larsen M, Moller NC, et al. Youth screen-time
behaviour is associated with cardiovascular risk in young adulthood:
the European Youth Heart Study. Eur J Prev Cardiol. 2014;21:49-56.

[33] Vella CA, Taylor K, Nelson MC. Associations of leisure screen time
with cardiometabolic biomarkers in college-aged adults. ] Behav Med.
2020;43:1014-25.

[34] Hamer M, Stamatakis E, Mishra GD. Television-and screen-based activ-
ity and mental well-being in adults. Am ] Prev Med. 2010;38:375-80.

[35] Suni E. Insomnia. 2020. https://www.sleepfoundation.org/insomnia.
Accessed September 15, 2020.

[36] Shumack DC, Ogilvie JM, Smallbone S, Woodford EL. Chapter 17 -
Increasing Self-Control. In: Bromberg DS, O’Donohue WT, eds.
Toolkit for Working with Juvenile Sex Offenders. Academic Press.
2014:427-47.

[37] Balanzd-Martinez V, Kapczinski F, de Azevedo Cardoso T, et al. The
assessment of lifestyle changes during the COVID-19 pandemic using a
multidimensional scale. Rev Psiquiatr Salud Ment. 2021;14:16-26.

[38] Goldstein C, Xie S, Hawkins M, Hughes J. Reducing risk for cardiovas-
cular disease: negative health behaviors in college students. Emerging
Adulthood. 2015;3:24-36.

[39] Bertrand L, Shaw KA, Ko ], Deprez D, Chilibeck PD, Zello GA. The
impact of the coronavirus disease 2019 (COVID-19) pandemic on
university students’ dietary intake, physical activity, and sedentary
behaviour. Appl Physiol Nutr Metab. 2021;46:265-72.

[40] Almandoz JP, Xie L, Schellinger JN, et al. Impact of COVID-19 stay-at-
home orders on weight-related behaviours among patients with obesity.
Clin Obes. 2020;10:¢12386.

[41] Marchitelli S, Mazza C, Lenzi A, Ricci E, Gnessi L, Roma P. Weight gain
in a sample of patients affected by overweight/obesity with and with-
out a psychiatric diagnosis during the Covid-19 lockdown. Nutrients.
2020;12:3525.

[42] Mattioli AV, Sciomer S, Cocchi C, Maffei S, Gallina S. Quarantine
during COVID-19 outbreak: changes in diet and physical activity
increase the risk of cardiovascular disease. Nutr Metab Cardiovasc Dis.
2020;30:1409-17.

[43] Olfert MD, Barr ML, Charlier CM, et al. Self-reported vs. measured
height, weight, and BMI in young adults. Int | Environ Res Public
Health. 2018;15:2216.

www.md-journal.com

[44] Pellegrini M, Ponzo V, Rosato R, et al. Changes in weight and nutri-

tional habits in adults with obesity during the “lockdown” period
caused by the COVID-19 virus emergency. Nutrients. 2020;12:2016.
Drywien ME, Hamulka J, Zielinska-Pukos MA, Jeruszka-Bielak M,
Gornicka M. The COVID-19 pandemic lockdowns and changes in
body weight among polish women. A cross-sectional online survey
PLifeCOVID-19 study. Sustainability. 2020;12:7768.

Gao M, Piernas C, Astbury NM, et al. Associations between body-mass
index and COVID-19 severity in 6+ 9 million people in England: a pro-
spective, community-based, cohort study. Lancet Diabetes Endocrinol.
2021;9:350-9.

Kumari A, Ranjan P, Vikram NK, et al. A short questionnaire to assess
changes in lifestyle-related behaviour during COVID 19 pandemic.
Diabetes Metab Syndr. 2020;14:1697-701.

Ingram J, Maciejewski G, Hand C]J. Changes in diet, sleep, and phys-
ical activity are associated with differences in negative mood during
COVID-19 lockdown. Front Psychol. 2020;11:2328.

Goérnicka M, Drywiefi ME, Zielinska MA, Hamutka J. Dietary and life-
style changes during COVID-19 and the subsequent lockdowns among
Polish adults: a cross-sectional online survey PLifeCOVID-19 study.
Nutrients. 2020;12:2324.

Khasawneh Al, Humeidan AA, Alsulaiman JW, et al. Medical students
and COVID-19: knowledge, attitudes, and precautionary measures. A
descriptive study from Jordan. Front Public Health. 2020;8:253.
Lopez-Bueno R, Calatayud J, Casafa J, et al. COVID-19 confinement
and health risk behaviors in Spain. Front Psychol. 2020;11:1426.
Werneck AO, Silva DR, Malta DC, et al. Associations of sedentary
behaviours and incidence of unhealthy diet during the COVID-19 quar-
antine in Brazil. Public Health Nutr. 2021;24:422-6.

Rolland B, Haesebaert F, Zante E, Benyamina A, Haesebaert J, Franck
N. Global changes and factors of increase in caloric/salty food intake,
screen use, and substance use during the early COVID-19 containment
phase in the general population in France: survey study. JMIR Public
Health Surveill. 2020;6:¢19630.

Romero-Blanco C, Rodriguez-Almagro J, Onieva-Zafra MD, Parra-
Fernandez ML, Prado-Laguna MDC, Hernandez-Martinez A. Physical
activity and sedentary lifestyle in university students: changes during
confinement due to the Covid-19 pandemic. Int | Environ Res Public
Health. 2020;17:6567.

Sokolovsky AW, Hertel AW, Micalizzi L, White HR, Hayes KL, Jackson
KM. Preliminary impact of the COVID-19 pandemic on smoking and
vaping in college students. Addict Behav. 2021;115:106783.

Moriarty T, Bourbeau K, Fontana F, McNamara S, Pereira da Silva
M. The relationship between psychological stress and healthy lifestyle
behaviors during COVID-19 among students in a US midwest univer-
sity. Int ] Environ Res Public Health. 2021;18:4752.

Majumdar P, Biswas A, Sahu S. COVID-19 pandemic and lockdown:
cause of sleep disruption, depression, somatic pain, and increased
screen exposure of office workers and students of India. Chronobiol
Int. 2020;37:1191-200.

Ammar N, Aly NM, Folayan MO, et al. Behavior change due to
COVID-19 among dental academics—the theory of planned behav-
ior: stresses, worries, training, and pandemic severity. PLoS One.
2020;15:¢0239961.

Sheroun D, Wankhar D, Devrani A, Lissamma PV, Chatterjee K. A
study to assess the perceived stress and coping strategies among B. Sc.
nursing students of selected colleges in Pune during COVID-19 pan-
demic lockdown’. Int J Sci Healthc Res. 2020;5:280-8.

World Health Organization. Promoting mental health: concepts, emerg-
ing evidence, practice: summary report/a report from the World Health
Organization, Department of Mental Health and Substance Abuse
in collaboration with the Victorian Health Promotion Foundation
(VicHealth) and the University of Melbourne. 2004. https:/iris.who.
int/handle/10665/42940. Accessed September 10, 2024.


https://apps.who.int/iris/bitstream/handle/10665/44583/9789241501491_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/44583/9789241501491_eng.pdf
https://www.sleepfoundation.org/insomnia
https://iris.who.int/handle/10665/42940
https://iris.who.int/handle/10665/42940

