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Abstract
Background The COVID-19 pandemic and the consequences of safety measures, such as lockdowns, have impacted 
not only the physical health of individuals but also their lifestyle, psychosocial health, and mental health. In this 
analysis, we aimed to explore the effect of the COVID-19 pandemic on lifestyle, eating habits, and sleep quality in the 
Palestinian population. Furthermore, the current study aimed to determine the factors associated with poor sleep.

Methods The study was carried out between November 2021 and February 2022 after a long lockdown. We 
adopted a cross-sectional design to achieve the objectives of this study. The questionnaire included information on 
sociodemographic characteristics and other characteristics. In addition, questions related to lifestyle changes and 
items related to changes in the consumption of certain types of food were included. Furthermore, in the present 
study, two scales were used to assess sleep quality: the Epworth Sleepiness Scale (ESS) and the Pittsburgh Sleep 
Quality Index (PSQI).

Results A total of 978 participants were included in this study; 508 (51.9%) were women, and 465 (47.5%) were aged 
between 17 and 30 years. 41% of the participants added one meal or more, and almost 43% skipped one meal or 
more. A total of 39.2% believed that their habits worsened as a result of the COVID-19 pandemic. A significant portion 
of the population increased their vitamin intake by 62.5%. In general, nuts, fast food, fried food, coffee, snacks, cans, 
and homemade baked foods were consumed at higher rates overall. The median ESS score, which measures general 
levels of daytime drowsiness, was 20.00 (18.00–22.00). Residency (p = 0.008), living status (p < 0.001), salary (p < 0.001), 
education level (p = 0.002), job status (p = 0.015), and vitamin intake (p < 0.001) were significantly associated with the 
ESS score. The PSQI score, which evaluates adult sleep patterns and quality, has a median value of 5.00. (4.00–7.00). 
Living status (p < 0.001), salary (p = 0.006), job status (p = 0.002), smoking status (p = 0.030), chronic diseases (p = 0.002), 
and vitamin use (p < 0.001) were significantly associated with the PSQI score. Only taking multivitamins was a 
predictor of having a lower score on both the ESS (p = 0.001) and PSQI (p < 0.001).
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Background
Severe acute respiratory syndrome known as coronavirus 
disease 2019 (COVID-19), caused by severe acute respi-
ratory syndrome 2 (SARS-CoV-2), emerged in 2019 and 
was first identified in China [1]. On 20 September 2022, 
the COVID-19 crisis resulted in 614.803  million cases; 
among these, 6.532 million died [2]. The COVID-19 pan-
demic and the consequences of safety measures, such as 
lockdown, have impacted not only the physical health of 
individuals but also their lifestyle, psychosocial health, 
and mental health [3–5].

In fact, COVID-19 has affected many aspects of indi-
viduals’ lives, as most people work from home with little 
contact with their colleagues and friends. These may have 
negative impacts on physical activity and eating hab-
its [6]. Unfortunately, unhealthy eating habits can affect 
human health by preventing COVID-19 infection, and 
having balanced and healthy nutritional status is vital for 
the immune system [7, 8]. Furthermore, obesity may be a 
consequence of unhealthy eating habits, and this popula-
tion is at high risk for complications from COVID-19 [9].

On the other hand, sleep quality is strongly affected by 
this pandemic [10]. In a recent meta-analysis, sleep dis-
turbances (42.49%) during lockdown were more common 
than those without lockdown, and adolescents, children, 
and infected individuals were the most common category 
[10]. Furthermore, a study recommends monitoring sleep 
quality during the COVID-19 crisis, especially in older 
individuals [11], as poor sleep may decrease the immune 
response to antigens [12]. In addition, the COVID-19 cri-
sis can affect the population’s emotional status and may 
eventually disturb sleep quality [13].

Many publications were conducted to assess life-
style changes that occurred during and after the lock-
down, and they found notable changes in eating habits, 
body weight, sleeping patterns, and physical activity [7, 
14–23]. However, each country has a unique modality 
for handling such a pandemic and, subsequently, a sig-
nificant effect on the population. Therefore, our objec-
tive was to evaluate these changes in Palestine. As of 
September 20, 2022, there were 620,548 cumulative cases 
of COVID-19, with 5,403 deaths [24]. In this analysis, we 
aimed to explore the effect of the COVID-19 pandemic 
on lifestyle, eating habits, and sleep quality in the Pales-
tinian population. Furthermore, the current study aimed 
to determine the factors associated with poor sleep. The 
findings of this study will provide important information 
for nutritionists, psychosocial specialists, and regulatory 

authorities to best handle such a pandemic, taking into 
account all aspects of human life.

Methods
Study design
The study was carried out between November 2021 
and February 2022 after a long lockdown and aimed to 
explore eating habits and lifestyle changes during the 
COVID-19 pandemic, in addition to evaluating the cur-
rent sleeping patterns of the Palestinian population. We 
adopted a cross-sectional design to achieve the objec-
tives of this study. In September 2021, approximately 
2,000 cases of COVID-19 were documented per day in 
Palestine.

Study population
The study was carried out in northern Palestine (Nablus, 
Jenin, Tubbas, Tulkarem, and Qalqilyia).

Sample size and sampling procedure
Three medical students collected data through face-to-
face interviews using nonrandom selection and taking 
all safety measures against COVID-19. The sample size 
was 978 participants. It was collected in public places and 
sectors.

Inclusion and exclusion criteria
All Palestinians who were 18 years or older and agreed to 
participate after providing verbal informed consent were 
willing to participate. However, we excluded participants 
from other parts of Palestine and those who did not com-
plete the questionnaire.

Data collection instrument
The questionnaire included information on sociode-
mographic characteristics and other characteristics. In 
addition, questions related to lifestyle changes and items 
related to changes in the consumption of certain types of 
food were included.

Furthermore, the current analysis used two scales 
to assess sleep quality. First, the Epworth Sleepiness 
Scale (ESS) assesses general daytime sleepiness levels. 
The respondent is asked to rate how likely they are to 
fall asleep while participating in eight typical everyday 
activities to establish their level of daytime sleepiness, 
where the possible ESS values, which are the average of 
the eight item scores (0–3), are 0–24. A person’s average 
sleep propensity, often known as “daytime sleepiness,” or 

Conclusions Our findings clearly showed that the COVID-19 pandemic has substantially affected the Palestinian 
population in different aspects of life. We recommend that health authorities and healthcare providers continually 
share knowledge and awareness about good eating habits, sleep quality, and other aspects of lifestyles.
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“ASP,” increases with increasing ESS score. In addition, a 
score > 10 on the ESS indicates excessive daytime sleepi-
ness (EDS). An ESS score of 16 or higher indicates a high 
level of EDS. Scores in this range typically indicate sig-
nificant sleep disorders, such as narcolepsy. Additionally, 
the ESS is a reliable and valid score [25–27].

Second, Buysse and colleagues established the Pitts-
burgh Sleep Quality Index (PSQI) as a score to evaluate 
the quality and pattern of adult sleep. The following seven 
domains (components) were measured to distinguish 
between “poor” and “good” sleep quality: subjective sleep 
quality, sleep latency, sleep duration, habitual sleep effi-
ciency, sleep disruptions, use of sleeping drugs, and day-
time dysfunction during the previous month. The authors 
recommend that a score of 5 or higher be considered a 
significant sleep disturbance [28]. The scores range from 
0 to 21. Furthermore, the Arabic version of the NRS-2002 
is valid and reliable [29]. We used previously translated 
and validated Arabic versions of the PSQI [29], and ESS 
[30] with permission.

Ethical issues
The study was approved by the Institutional Review 
Board (IRB) of An-Najah National University (approval 
number: Med. July 2021/3). We discussed the study’s 
objectives and all other aspects with the participants, in 
addition to ensuring their confidentiality and privacy. 
After that, we obtained informed verbal consent to par-
ticipate in the survey.

Statistical analysis
All the data were analyzed using the Statistical Package 
for Social Sciences version 21 (IBM-SPSS 21). Frequen-
cies, percentages, means ± standard deviations, and medi-
ans (Q1-Q3) were used to present the data. In addition, 
two nonparametric tests (the Mann‒Whitney U test and 
Kruskal–Wallis test) were applied to explore differences 
in median sleep quality scores between groups. For vari-
ables with significant univariate p values, multiple linear 
regression analysis was performed to determine the pre-
dictors of poor sleep quality. A value of less than 0.05 was 
considered to indicate statistical significance.

Results
Characteristics of the sample
A total of 978 participants were included in this study. 
There were 508 (51.9%) women, 465 (47.5%) were aged 
between 17 and 30 years, most of the participants were 
single, 456 (46.6%), 10.2% reported having no jobs, 44.8% 
were uneducated, and 24.2% reported having chronic dis-
eases. More details on the demographic characteristics 
are shown in Table 1.

Number of meals
Regarding the number of meals consumed during the 
COVID-19 crisis, 41% of the participants added one meal 
or more, almost 43% skipped one meal or more, and the 
remaining population (16.3%) reported no changes in the 
number of meals.

Lifestyle changes
Regarding lifestyle changes during the COVID-19 lock-
down, most of the population (52%) declared not hav-
ing changed their habits, while 39.2% and 8.8% believed 
that their habits had worsened or improved due to the 
COVID-19 pandemic, respectively.

The results indicate that during the COVID-19 lock-
down, 831 people (85.0%) had no difficulty getting food, 
while only 15% had trouble. Regarding the consumption 
of vitamins and supplements, a significant portion of the 
population increased their vitamin intake by 62.5%, while 
the others (37.5%) did not take any vitamins during the 
crisis.

Changes in food consumption
Data during the COVID-19 crisis revealed variations in 
food consumption, as shown in Table 2. In general, nuts, 
fast food, fried food, coffee, snacks, cans, and home-
made baked foods were consumed at higher rates over-
all. Regarding the intake of fried foods, most participants 
(56.2%) increased their consumption. The majority of 
the population consumed nuts, snacks, cans and coffee, 
accounting for 52.1%, 41.2%, 48.6%, and 42.6%, respec-
tively, while 24.7%, 21.3%, 19.2%, and 22.9%, respectively, 
of the population reported no changes in their consump-
tion. Furthermore, as shown, food consumption, such as 
corn flakes (33.1%), chicken (32.5%), salty food (31.1%), 
candy (32.1%), soft drinks (30.1%) and ice cream (34.5%), 
decreased during the pandemic.

Sample characteristics according to the ESS and PSQI 
scales
The median ESS score, which measures general levels of 
daytime drowsiness, was 20.00 (18.00–22.00), as indi-
cated in Tables 1 and 3. In relation to patient character-
istics, living situation exhibited a significant association, 
with a p value of < 0.001. Individuals who resided in vil-
lage areas had a higher median than others. Additionally, 
a noteworthy proportion of the population with a salary 
of less than 2000 had a median of 22.00 (19.00–26.00), 
which was higher than that of individuals earning 2000 
or more. Concerning city status and salary, both factors 
demonstrated significant p values of 0.008 and < 0.001, 
respectively. The majority of participants (n = 611) who 
consumed vitamins and supplements during the COVID-
19 crisis had a significantly lower median score than did 
those who did not take multivitamins (p value < 0.001). 
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Table 1 Participants’ characteristics according to the EES and PSQI scores
Variables Frequency (%)

N = 978
ESS score
Median [Q1-Q3]

P value* PSQI score
Median [Q1-Q3]

P value*

Age group* 0.989 0.316
17–30
31–50
51–65
> 65

465 (47.5)
329 (33.6)
165 (16.9)
19 (1.9)

20.00(18.00–23.00)
21.00(19.00–22.00)
20.00(19.00–22.00)
20.00(18.00–22.00)

7.00(5.00–9.00)
7.00(5.00–8.00)
7.00(6.00–9.00)
6.00(6.00–9.00)

Gender 0.079 0.194
Male
Female

470 (48.1)
508 (51.9)

20.00(19.00–22.00)
20.00(18.00–22.00)

5.00(4.00–7.00)
5.00(4.00–7.00)

City 0.008 0.401
Nablus
Jenin
Tubbas
Tulkarim
Qalqilyia

301 (30.8)
177 (18.1)
151 (15.4)
188 (19.2)
161(16.5)

21.00(19.00–22.00)
21.00(19.00–23.00)
20.00(18.00–22.00)
20.00(18.00–22.00)
20.00(19.00–22.00)

6.00(4.00–7.00)
5.00(4.00–7.00)
6.00(4.00–7.00)
5.00(4.00–6.00)
5.00(4.00–6.00)

Marital Status 0.240 0.418
Single
Widow
Married
Divorced

456 (46.6)
48 (4.9)
382 (39.1)
92 (9.4)

20.00(18.00–23.00)
21.50(19.00–23.00)
21.00(19.00–22.00)
20.00(18.25-22.00)

5.00(4.00–7.00)
5.00(4.00–7.00)
5.00(4.00–7.00)
6.00(4.00–7.00)

Living Status < 0.001 < 0.001
City
Village
Camp

738 (75.5)
181(18.5)
59 (6.0)

20.00(19.00–22.00)
22.00(19.00–26.00)
19.00(17.00–22.00)

5.00(4.00–6.00)
6.00(4.00–8.00)
5.00(4.00–7.00)

Salary** < 0.001 0.006
Less than 2000
More than 5000
Between 2000–5000

68(7.0)
746(76.3)
164 (16.8)

22.00(19.00–26.00)
20.00(18.00–22.00)
21.00(19.00-25.75)

5.00(4.00-7.75)
5.00(4.00–6.00)
6.00(4.00–7.00)

Education level 0.002 0.252
Uneducated
School education
Undergraduate
Graduate

438 (44.8)
44 (4.5)
449 (45.9)
47 (4.8)

20.00(19.00–22.00)
23.00(19.00-27.75)
20.00(18.00–23.00)
21.00(19.00–23.00)

5.00(4.00–6.00)
5.50(4.00–7.00)
5.00(4.00–7.00)
6.00(5.00–7.00)

BMI 0.851 0.579
Under < 18.5
Normal 18.5–24.9
Over 25-29.9
Obesity 1, 30-34.9
Obesity 2, 35-39.9
Obesity 3, =>40

29 (3.0)
553 (56.5)
265 (27.1)
83 (8.5)
16 (1.6)
32 (3.3)

20.00(17.50–24.50)
20.00(18.50–22.00)
20.00(18.00–22.00)
20.00(19.00–22.00)
20.50(18.25–21.75)
21.00(19.00–22.00)

5.00(4.00–7.00)
5.00(4.00–7.00)
5.00(4.00–7.00)
6.00(4.00–7.00)
6.00(5.25-7.00)
6.00(4.00-6.75)

Job Status 0.015 0.002
Student
Unemployed
Employed

410 (41.9)
100 (10.2)
468 (47.9)

20.00(18.00–22.00)
22.00(18.25-26.00)
20.00(19.00–22.00)

5.00(4.00–6.00)
6.00(5.00–9.00)
5.00(4.00–7.00)

Smoking Status 0.030
No
Yes

650 (66.5)
328 (33.5)

20.00(18.00–22.00)
21.00(19.00–22.00)

0.194 5.00(4.00–6.00)
6.00(4.00–7.00)

Chronic Diseases 0.148 0.002
No
Yes

741 (75.8)
237 (24.2)

20.00(18.00–22.00)
21.00(= 19.00–22.00)

5.00(4.00–6.00)
6.00(4.00–7.00)

Taking vitamins < 0.001 < 0.001
No
Yes

367 (37.5)
611 (62.5)

21.00(18.00–24.00)
20.00(19.00–22.00)

5.00(4.00–7.00)
5.00(4.00–6.00)

*Age was categorized according to a previous study [7]

**NIS: New Israeli Shekel
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Furthermore, the effect of education was statistically sig-
nificant (p value = 0.002), with the medians for individuals 
without education, with only a high school diploma, with 
undergraduate students, and with graduates being 20.00 
(19.00–22.00), 23.00 (19.00-27.75), 20.00 (18.00–23.00) 
and 21.00 (19.00–23.00), respectively. Concerning job 
status, the highest ESS score was found for unemployed 
persons, 22.00 (18.25-26.00), and the association was sta-
tistically significant (p value = 0.015).

The PSQI score, which evaluates adult sleep patterns 
and quality, has a median value of 5.00 (4.00–7.00). Sal-
ary and living conditions were statistically significant 
(p values of 0.006 and < 0.001, respectively). Notably, 
people who lived in rural areas had higher PSQI scores 
than individuals who lived in cities or camps. Further-
more, unemployment status was associated with a sig-
nificantly greater PSQI score than was other job statuses 
(p value = 0.002). The analysis of other sociodemographic 
data revealed that individuals who did not take vita-
mins during the crisis had a median of 5.00 (4.00–7.00) 
and a mean rank of 532.29, which was greater than that 
of individuals who took multivitamins (463.80). This 
finding was statistically significant, as indicated by a p 
value < 0.001. Additionally, participants who had chronic 
diseases had significantly greater PSQI scores than indi-
viduals without chronic conditions (p value = 0.002). 

Furthermore, smoking status was significantly associated 
with the PSQI score (p value = 0.030), where smokers had 
a higher score than nonsmokers did.

Only taking multivitamins was a predictor of hav-
ing a lower score on both the ESS (p = 0.001) and PSQI 
(p < 0.001) (Tables 4 and 5).

Discussion
Healthy behaviors and lifestyles must be encouraged 
among communities, especially during and after the 
COVID-19 pandemic. Evidence from China and from 
around the world shows that these populations are at 
increased risk of complications and are more susceptible 
to developing severe conditions [31–35]. Furthermore, 
the COVID-19 pandemic has negatively affected quality 
of life and mental health [36–39].

The results of our study revealed variations in food con-
sumption during the COVID-19 crisis, during which the 
majority of participants (56.2%) increased their consump-
tion of fried food. More people consumed nuts, snacks, 
cans, and coffee, whereas approximately one-fourth of 
the population reported no changes in their consump-
tion. These results were expected due to the total lock-
down at the beginning of the crisis. Our team anticipated 
a possible increase in the consumption of such snacks, 
which is similar to results reported in different regions 

Table 2 Changes in the consumption of food during the COVID-19 pandemic
Consumption of More No changes Less No Consumption
Fruits 283(28.9) 395(40.4) 293(30.0) 7.00(0.70)
Nuts 510(52.1) 242(24.7) 190(19.4) 36.0(3.70)
Bread 262(26.8) 288(29.4) 386(39.5) 42.0(4.30)
Fast food 481(49.2) 139(14.2) 283(28.9) 75.0(7.70)
Corn flakes 258(26.4) 325(33.2) 324(33.1) 71.0(7.30)
Red meat 358(36.6) 239(24.4) 268(27.4) 113(11.6)
Chicken 349(35.7) 260(26.6) 318(32.5) 51.0(5.20)
Fish 409(41.8) 225(23.0) 282(28.8) 62.0(6.30)
Beans 324(33.1) 267(27.3) 330(33.7) 57.0(5.80)
Diary 354(36.2) 234(23.9) 354(36.2) 36.0(3.70)
Eggs 369(37.7) 219(22.4) 353(36.1) 37.0(3.80)
Salty food 352(36.0) 243(24.8) 304(31.1) 79(8.1)
Candy 368(37.6) 205(21.0) 314(32.1) 91.0(9.30)
Homemade baked 432(44.2) 212(21.7) 278(28.4) 56.0(5.70)
Non -homemade baked 356(36.4) 256(26.2) 314(32.1) 52.0(5.30)
Ice cream 362(37.0) 231(23.6) 337(34.5) 48.0(4.90)
Soft drinks 378(38.7) 234(23.9) 294(30.1) 72.0(7.40)
Coffee 417(42.6) 224(22.9) 291(29.8) 46.0(4.70)
Energy drinks 374(38.2) 168(17.2) 296(30.3) 140(14.3)
Homemade meals 428(43.8) 208(21.3) 307(31.4) 35.0(3.60)
Ready meals 385(39.4) 196(20.0) 351(35.9) 46.0(4.70)
Snacks 403(41.2) 208(21.3) 320(32.7) 47.0(4.80)
Oil 363(37.1) 284(29.0) 280(28.6) 51.0(5.20)
Margarine 355(36.3) 215(22.0) 273(27.9) 135(13.8)
Cans 475(48.6) 188(19.2) 275(28.1) 40.0(4.10)
Fried food 550(56.2) 152(15.5) 260(26.6) 16.0(1.60)
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Table 3 Mean rank of total ESS score and total PSQI score according to patient characteristics
Characteristic Mean Rank (ESS score) Mean Rank (PSQI score)
Age group*
17–30 489.06 476.58
31–50 492.76 493.40
51–65 485.84 508.54
> 65 475.45 572.92
Gender
Male 505.86 501.53
Female 474.36 478.37
City
Nablus 506.92 507.18
Jenin 530.62 494.4
Tubbas 466.21 502.34
Tulkarim 432.67 464.66
Qalqilyia 499.92 468.02
Matrial Status
Single 492.77 475.35
Widow 536.72 531.65
Married 491.39 497.80
Divorced 440.81 503.20
Living Status
City 470.27 470.95
Village 592.01 562.28
Camp 415.51 498.29
Salary**
Less than 2000 612.40 520.39
More than 5000 461.61 474.00
Between 2000–5000 565.43 547.19
Education level
Uneducated 480.07 471.06
School Education 642.73 507.28
Undergraduate 479.75 501.04
Graduate 527.05 534.53
BMI
Under < 18.5 495.12 482.38
Normal 18.5–24.9 496.56 483.82
Over 25-29.9 469.19 495.78
Obesity 1, 30-34.9 495.04 491.64
Obesity 2, 35-39.9 500.38 616.09
Obesity 3, =>40 510.77 473.27
Job Status
Student 474.01 464.09
Unemployed 564.30 572.36
Employed 487.09 494.06
Smoking Status
No 481.23 475.76
Yes 505.89 516.74
Chronic Diseases
No 482.16 473.85
Yes 512.45 538.42
Taking vitamins
No 529.94 532.29
Yes 465.21 463.80
*Age was categorized according to a previous study [7]

*NIS: New Israeli Shekel
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of the world [37–39]. Furthermore, the consumption of 
food, such as corn flakes, chicken, salty food, candy, soft 
drinks, and ice cream, decreased during the pandemic. 
In parallel to this study, the National Institute of Public 
Health in Mexico evaluated dietary behaviors during the 
COVID-19 lockdown. There were higher percentages of 
cereal, legume, coffee, sweetet, sweetened beverage, and 
snack consumption among the participants [40].

Unlike this study, another study conducted in Mexico 
expected to have similar results with more consump-
tion of snakes; however, the results showed a decrease 
in consuming sweets, sweetened beverages, snacks, and 
pastries among 40% of Mexican households compared to 
home maid food [41]. On the other hand, another study 
in France reported a reduction in fresh food consump-
tion and increased consumption of sugar-containing 
foods [42].

In Spain, food consumption was also assessed during 
the pandemic, and participants reported higher rates of 
consumption of fruits, vegetables, and olives (Mediterra-
nean diet), which contain vitamins and antioxidants that 
play a crucial role in supporting the immune system [43].

Regarding lifestyle changes, most of the population 
(52%) declared that they had not changed their habits, 
while 39.2% believed that their habits worsened with 

an increase in sedentary behavior due to the COVID-
19 pandemic and the lockdown period. Our findings 
are similar to the results of studies from other countries 
around the world, including the United States, Mexico, 
Italy, Spain, Poland, Cheli, France and China, which all 
reported that lifestyle and physical activity were nega-
tively affected by COVID-19 [7, 40, 43–46]. These life-
style changes were expected and explained to be due to 
the lockdown period involving new excess home activi-
ties during confinement, such as homeschooling, work-
ing from home and less access to gyms and sports places.

Interest in vitamin consumption as a supplement 
was also noted in this study, which was anticipated to 
be due to individuals’ belief about vitamin use as a way 
to improve immunity. Our results are consistent with 
results observed worldwide that support the idea of using 
immune-related compounds and dietary supplements 
such as vitamins, minerals and amino acids to help in 
the prevention or treatment of COVID-19. Studies have 
shown that these practices may be due to advertisements 
about the benefit of the use of dietary supplements and 
the high interest of the community in understanding and 
reading about COVID-19 and its treatment in Europe 
and worldwide. Moreover, a study conducted in Poland 
using Google Forms agreed with our study results on the 

Table 4 Multivariate linear regression analysis of the ESS score
Model Unstandardized Coef-

ficients 
Unstandardized 
Coefficients

t Sig. 95.0% Confidence Interval 
for B 

95.0% 
Confidence 
Interval for B

B Std. Error Beta Lower Bound Lower 
Bound

VIF

1 (Constant) 21.180 1.079 19.625 0.000 19.062 23.297
City -0.106 0.088 -0.039 -1.216 0.224 -0.278 0.065 1.039
Living Status 0.373 0.231 0.054 1.614 0.107 -0.080 0.826 1.101
Salary 0.129 0.268 0.015 0.483 0.629 -0.397 0.656 1.015
Education level 0.071 0.165 0.018 0.429 0.668 -0.253 0.394 1.836
Job Status 0.099 0.180 0.023 0.549 0.583 -0.254 0.452 1.794
Taking vitamins -0.889 0.277 -0.108 -3.210 0.001 -1.432 -0.345 1.114

a. Dependent variable: ESS score

Table 5 Multivariate linear regression analysis of the PSQI score
Model Unstandardized Coef-

ficients 
Unstandardized 
Coefficients

t Sig. 95.0% Confidence Interval 
for B 

95.0% 
Confidence 
Interval for B

B Std. 
Error

Beta Lower Bound Lower 
Bound

VIF

1 (Constant) 20.642 0.931 22.180 0.000 18.816 22.469
Living Status 0.325 0.232 0.047 1.399 0.162 -0.131 0.781 1.119
Salary 0.130 0.267 0.016 0.488 0.625 -0.394 0.655 1.010
Job Status -0.019 0.152 -0.005 -0.126 0.900 -0.318 0.280 1.288
Smoking Status 0.166 0.295 0.020 0.562 0.575 -0.414 0.746 1.210
Chronic Diseases 0.544 0.312 0.058 1.741 0.082 -0.069 1.157 1.113
Taking vitamins -1.010 0.276 -0.122 -3.660 < 0.001 -1.552 -0.469 1.111

a. Dependent variable: PSQI score
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high consumption of dietary supplements among society 
during the COVID-19 pandemic [47–49]. We found that 
taking multivitamins is a predictor of sleep quality. This 
could be explained by the fact that certain vitamins, such 
as magnesium, vitamin D, and vitamin B12, may help 
improve sleep quality [50–52].

Sleep disturbances during the COVID-19 pandemic 
were also assessed in our study using the PSQI score, 
which evaluates adult sleep patterns and quality and has 
a median value of 5.00, indicating significant sleep distur-
bance. Similarly, a meta-analysis of 139 studies in differ-
ent countries around the world evaluated sleep patterns, 
and the most commonly used scale for sleep quality was 
the PSQI. The general mean global PSQI score was 6.73, 
indicating poor sleep quality. The USA, Canada and Bra-
zil had higher levels of insomnia and poorer sleep quality 
than Asia did, which was likely due to the higher mortal-
ity rate among COVID-19 patients and the more severe 
pandemic situation in these regions of the world, which 
eventually caused higher levels of stress and anxiety 
among individuals, leading to poor sleep quality [42, 43]. 
The characteristics of the subjects were evaluated and 
found to be correlated with sleep patterns. The majority 
of the population with chronic diseases had a median of 
6.00. This was expected, as individuals with comorbidi-
ties are at high risk for severe COVID-19, and complica-
tions increase susceptibility to stress, insomnia and poor 
sleep patterns [42, 43].

Several studies have similarly assessed sleep quality 
during the COVID-19 pandemic and reported a correla-
tion with psychological problems such as stress, anxiety, 
and depression, especially during the lockdown period. 
In addition, studies in the U.S. found significant sleep 
impairment and higher insomnia scores, which could be 
due to a more critical pandemic condition leading to a 
greater level of stress that can affect sleep quality [28, 53].

Furthermore, the results of our study showed that 
the median ESS score, which measures general levels of 
drowsiness at night, was 20.00, indicating excessive day-
time sleepiness and was significantly associated with 
patient characteristics, such as living situation, city sta-
tus, salary, degree of education, and employment status. 
Therefore, the sedentary lifestyle of the population expe-
rienced during the lockdown period could explain these 
results, especially for door workers and students, which 
was similarly mentioned in other studies around the 
world [42, 44, 45]. 

A related study in Italy reported that 8% of physicians 
who worked during the COVID-19 pandemic had an ESS 
of more than 10, suggesting excessive sleepiness during 
the day [54]. Furthermore, compared with those in the 
population in our study, only 6% of healthcare work-
ers reported high ESS scores in another study, which is 
expected since healthcare workers had excessive work 

hours, loads, and tasks during the COVID-19 pandemic 
[55].

Additionally, the PSQI and ESS scores were signifi-
cantly greater among respondents living in villages than 
among those living in cities and camps. The reason for 
this difference may be the shorter duration of sleep 
among the rural population than among the city and 
camp populations and the different lifestyles, as people 
in these villages used to have active lifestyles, which was 
strongly affected by the lockdown and COVID-19 pan-
demic. These findings are similar to the results reported 
by a study conducted in urban and rural areas situated in 
the Parganas district [56].

Higher scores and poor sleep quality were also cor-
related with employment status, and respondents who 
were unemployed had significantly higher scores than 
students and employed respondents. These findings 
agree with those of studies in the UK and Greece, which 
could be explained by the lower income of unemployed 
individuals, which eventually affects living standards and 
increases susceptibility to sleep disturbances due to stress 
and anxiety [57–59].

Strengths and limitations
The current study was carried out among a large num-
ber of participants, and to the best of our knowledge, 
this is the first study of this topic in Palestine. However, 
a ccross-sectional design, convenient sampling, and the 
exclusion of other parts of Palestine are the main limita-
tions of our study, which affect the generalization of the 
current findings to the Palestinian population. In addi-
tion, the current study did not identify an association 
between lifestyle changes and BMI or sleep quality due to 
the absence of data on these variables before the onset of 
the COVID-19 crisis.

Conclusions and recommendations
Our findings showed that the COVID-19 pandemic has 
substantially impacted the Palestinian population in dif-
ferent aspects of life. Importantly, almost half of the pop-
ulation has increased their consumption of fast and fried 
foods, which requires healthcare professionals to focus 
on this issue. Additionally, unemployed people had poor 
sleep quality compared to other populations. It is crucial 
to encourage the population to improve their healthy life-
style behaviors during the COVID-19 crisis to prevent 
any risk of chronic diseases or complications. Unfortu-
nately, the lack of specialized programs that educate the 
general population to improve their lifestyle and health is 
one of the main challenges during and after the COVID-
19 pandemic. Therefore, we recommend that health 
authorities and healthcare providers continuously share 
knowledge and awareness of good eating habits, sleep 
quality, and lifestyles.
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