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Background: Sleep quality and stress are interrelated during the COVID-19 pandemic. Studies 

in different parts of the world revealed that sleep quality was lower during the lockdown period 

compared to the pre-lockdown period. In particular, undergraduate medical students had low 

sleep quality and high stress. Objectives: To assess the sleep quality and perceived stress of 

medical students at Suez Canal University during the pandemic. Methods: A cross-sectional 

study was conducted on students in the faculty of medicine at Suez Canal University. This was 

achieved through an online self-administered questionnaire-based study using the Pittsburgh 

Sleep Quality Index and perceived stress scale questionnaires. The study was conducted on 116 

students collected through a stratified systematic sampling technique during the 2021-2022 

academic years. Results: The level of perceived stress among medical students measured by 

the perceived stress scale (PSS) showed that about 94.8% of medical students had moderate to 

high levels of perceived stress. The disturbance in sleep quality among students by the 

Pittsburgh Sleep Quality Index showed that students who scored> 5 (had sleep disturbance) in 

the sleep index formed 83.6% of the total medical students. Conclusion: Providing mental 

wellbeing to medical students is crucial for ensuring the sustainability of their participation in 

healthcare services in the future. Our findings concluded that stress and sleep quality in medical 

students affected each other during the COVID-19 pandemic and should be followed closely. 
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Introduction 

     Since the reported group of patients with 

fever, cough, and pneumonia symptoms in 

Wuhan—China, the coronavirus has spread 

worldwide to over 2 million people. The 

World Health Organization (WHO) 

announced the disease as a pandemic.(1, 2) 

     The COVID-19 pandemic affected 

internet use and sleep habits among medical 

students. The excessive or problematic use 

of the internet changed sleep habits. 

University students from all over the world 

reported a similar problem. Medical students 

rank the highest in terms of the prevalence of 

poor sleep and poor quality of life compared 

to students from other faculties.(3) 

     In general, medical students are known to 

have higher levels of psychological 

problems in the form of depression, anxiety, 

and stress, about 29%, than the general 

population. In addition, COVID-19 is 

considered an added source of stress for 

medical students.(4- 7) No studies have 

examined the relationship between 

perceived stress and sleep quality during 

COVID-19 in medical students. 

    This study provided a better 

understanding of stress in medical students, 
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with the aim of reducing academic stress and 

improving sleeping habits for better 

academic achievement. The current study 

aimed to assess perceived stress and quality 

of sleep in medical students during the 

COVID-19 pandemic. 

Methods 

Design, setting, and sampling: This 

cross-sectional study was conducted at the 

Faculty of Medicine and Suez Canal 

University Hospital. Data were collected 

during the 2021-2022 academic year in the 

last three months of 2022, as the academic 

year of the fourth, fifth, and sixth grades at 

the Faculty of Medicine and Suez Canal 

University starts in October or November 

and ends around December of the next year. 

A two-step sampling technique was used: 

proportional stratified sampling technique 

was used to select students studying at the 

faculty of medicine at Suez Canal University 

into 6 strata according to the number of 

students each year to obtain the best 

representative sample. Proportionate 

Stratified Random Sampling Formula: nh = 

(Nh / N) * n.  

Where: 

nh= Sample size for hth stratum 

Nh= Population size for hth stratum 

N = Size of the entire population 

n = Size of the entire sample 

Systematic sampling was used to select 

the students from each year. The most 

common form of systematic sampling is 

an equiprobability method. In this approach, 

progression through the list is treated 

circularly, with a return to the top once the 

end of the list is passed. The sampling starts 

by selecting an element from the list at 

random, and then every kth element in the 

frame is selected, where k is the sampling 

interval (sometimes known as the skip): this 

is calculated as: 

𝒌 =
𝑵

𝒏
 

Where n is the sample size, and N is the 

population size 

 Exclusion criteria were students with 

known psychological or chronic illnesses 

and students who refused to participate for 

personal reasons. The sample size is 

determined using the following equation:(8) 

Where: 

𝐧 =
(𝐙𝟏−𝛂/𝟐)

𝟐
𝐩(𝟏 − 𝐩)

𝐝𝟐
 

n = the sample size. Z1-α/2 = the 

confidence interval, which equals 1.96 when 

the type 1 error is 5%. P= proportion of the 

outcome measure; in the present study, there 

were two measures: The proportion of 

students with moderate to high-stress levels 

equals 85 % using the Perceived Stress 

Scale. (9) The proportion of students who 

perceived that COVID-19 had a negative 
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impact on their quality of sleep equals 50.1 

% based on previous literature.(10) 

d=Absolute error or precision equals 10 %.  

The sample size was calculated based on 

the outcome measure with the lower 

proportion (negative sleep quality during 

COVID-19) to get the higher sample size, 

which was 96 participants. However, after 

adding the expected (drop-out) rate (20%), 

the final sample size was 116 participants. 

The response rate was 96%. 

 The dependent variable is Students' sleep 

quality and perceived stress during the 

COVID-19 pandemic. Independent 

variables include the students' socio-

demographic characteristics and vaccination 

profile. 

Study tools: 

Data was collected through an online 

questionnaire prepared and administered 

through Google platforms. It consisted of 

three parts.  

Part 1: Socio-demographic characteristics 

of the students using the Socioeconomic 

Status Scale.(11) This score includes seven 

domains. Total score: (out of 84) 

Socioeconomic level: was classified into 

very low, low, middle, and high levels 

depending on the quartiles of the score 

calculated: Very Low 1-21, Low 22-43, 

Middle 44-65, and High 66-84.  

Part 2: Sleep quality during the COVID-19 

pandemic by Pittsburgh Sleep Quality Index 

(PSQI)(12): The PSQI, a self-administered 

questionnaire, includes four open-ended and 

14 questions. Each question has a range of 0-

3. In all cases, a score of "0" indicates no 

difficulty, while a score of "3" indicates 

severe difficulty. The internal consistency 

reliability for the Global PSQI demonstrates 

borderline acceptability (Cronbach's alpha = 

.65). The reliability is further supported by 

moderate to high correlations between five 

PSQI components and the global PSQI score 

(r = .53 to .82, p < .01). Convergent validity 

is supported by the global PSQI correlating 

strongly with the Insomnia Severity Index (r 

= .76) and moderately with the related 

construct of the Medical Outcome Study 

Short Form-36 vitality subscale (r = -.33). 

Part 3: Perceived stress during the COVID-

19 pandemic by perceived stress scale 

(PSS)(13): The Perceived Stress Scale (PSS) 

is a classic stress assessment instrument and 

a popular choice for helping researchers 

understand how different situations affect 

perceived stress and feelings. The questions 

on this scale ask about the participants' 

emotions and thoughts during the last month. 

Individual scores on the PSS can range from 

0 to 40, with higher scores indicating higher 

perceived stress. Scores ranging from 0-13 

would be considered low stress. Scores 
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ranging from 14-26 would be considered 

moderate stress. Scores ranging from 27-40 

would be considered high perceived stress. 

The Perceived Stress Scale's reliability and 

validity were evaluated in the Arabic 

version. Prior to an exploratory factor 

analysis, the suitability of data for factor 

analysis was assessed with acceptable 

results. The exploratory factor analysis 

showed two factors with eigenvalues greater 

than 1.0 (45.0% of variance). The 

Cronbach's alpha coefficients were 0.74 

(Factor 1), 0.77 (Factor 2), and 0.80 for the 

overall Arabic version of the Perceived 

Stress Scale. The test-retest reliability had an 

intra-correlation coefficient of 0.90. 

Data management: All statistical 

analyses have been performed using the 

SPSS statistical package for social science 

version 25. Descriptive statistics have been 

applied in numerical form to describe the 

quantitative variables. Diagrammatic and 

tabular forms have been used -when 

appropriate - to describe the qualitative 

variables. Associations between variables 

have been tested for significance using 

logistic regression and ANOVA for 

continuous variables with normally 

distributed data. Results were considered 

statistically significant at a p-value of less 

than or equal to 0.05. 

Ethical consideration: The study was 

approved by the Research Ethics Committee 

of the Faculty of Medicine, Suez Canal 

University (Ref No. 4098/2020, dated 23-2-

2020). Informed consent was obtained from 

all participants. 

Results: In the present study, a self-

reported questionnaire by the students was 

used to detect the prevalence of the 

experienced outcomes. Females represented 

68.1% of the participants, and almost all 

were single. 

About two-thirds of the medical students 

had at least one particular habit, mainly tea 

or coffee. High socioeconomic status 

comprised 68% of the total medical students, 

while 25% had moderate socioeconomic 

status. 

 The level of perceived stress among 

medical students by perceived stress scale 

(PSS) shows that about 94.8% of medical 

students have moderate to high levels of 

perceived stress. The disturbance in sleep 

quality among students by Pittsburgh Sleep 

Quality Index showed that the mean Sleep 

Quality Index among the medical students 

was 9.31 ± 3.49 and that students who score 

> 5 (had sleep disturbance) in the sleep index 

formed 83.6% of the total medical students. 

Figure 1 shows that about 94.8% of 

medical students have moderate to high 
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levels of perceived stress. Figure 2 shows 

that students who scored > 5 (had sleep 

disturbance) in the sleep index formed 

83.6% of the total medical students. Table 1 

Logistic regression analysis was used to 

assess predictors of the Sleep Quality Index 

among medical students. It found that 

students with a high-stress level were 

positively significantly associated with a 

high sleep quality index (i.e., more sleep 

disturbance) (p=0.034). Moreover, students 

with a history of COVID-19 infection were 

positively significantly associated with a 

high sleep quality index (p=0.017).  

Discussion: This cross-sectional study 

aimed to assess the outcomes of the COVID-

19 pandemic on the sleep quality and 

perceived stress of medical students. The 

study included 116 students at the faculty of 

medicine at Suez Canal University in 

Ismailia, Egypt—conducted in the last three 

months of 2022.  

In the current study, 83.6% of total 

medical students showed a disturbance in 

sleep quality, as measured by the Pittsburgh 

Sleep Quality Index, which scored> 5. The 

mean Sleep Quality Index among the 

medical students was 9.31 ± 3.49, with a 

range between 0 and 19. 

These results correlate with the study by 

Fernandes et al., 2022, which showed a 

prevalence of low sleep quality in 78.16% of 

medical students from Brazil.(14)  

Our results differed from those of 

Mishra's study. et al., 2022, explored that 

45% of the undergraduate medical students 

at KIIT University had poor sleep quality 

during the COVID-19 lockdown period.(15) 

The variation between studies may be due 

to methodologies, different study settings, 

socio-cultural habits, sampling techniques, 

tools used to assess sleep quality or 

perceived stress, and studying approaches in 

medical faculties. 

A pre-pandemic study in similar populations 

in Saudi Arabia by Ibrahim et al., 2017 

revealed that (70.4%) of medical students at 

Abdulaziz University were found to have 

poor sleep quality. (16) In another study 

conducted by Wondie et al., 2021 among 

undergraduate medical students in Ethiopia, 

the prevalence of poor sleep quality was 

62%. (17)  

The increase in the prevalence of this 

condition can be explained by the events of 

the pandemic, such as the order to stay at 

home, online learning, the ban on outdoor 

activities, updates of COVID-19 in all 

media, the sudden changes in lifestyle, 

deprivation of direct interaction with 

laboratories in universities and medical 

centers to perform the essential practices for 

their professional training.(18) 
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In the current study, about 41.4% of medical 

students have a high level of perceived 

stress. Moreover, about 53.4% of the 

participants have a moderate stress level, 

while only 5.2% have a low one. Also, 

results showed a statistically significant 

association between different stress levels 

among medical students and previous 

COVID-19 infection (p=0.001). 

     Concomitant to our results, in the study 

of Boushehri et al., 2020 high perceived 

stress was reported at a higher rate among 

medical students, 42.5%, and only 5.8% 

experienced low stress.(19) However, 

Abdulghani et al., 2020 have conducted a 

study to assess the influence of COVID-19 

on undergraduate medical students' learning. 

It showed that COVID-19 changes the 

educational strategies and attitudes among 

medical students and induces stress among 

them; the level of stress was reported as no 

stress (44.9%), mild stress (30.9%), 

moderate stress (11.5%), and severe stress 

(12.8%).(20) 

This variation may be related to the 

increasing numbers of COVID-19-affected 

and vaccinated cases and direct face-to-face 

learning. Before the COVID-19 pandemic, a 

study on the same population by El-Zoghby 

et al. (2022) revealed that the prevalence of 

stress among the students was 51%.(21) So, 

the stress level increased after the COVID-

19 pandemic. 

Study limitations: The study has several 

limitations. 

1. The study is limited by its cross-sectional 

nature and needs longitudinal follow-up. 

2. The data were based on self-rating 

measurements, which might introduce 

recall bias. 

3. Differences in the students' sleep quality 

at different times could not be found as 

we did not have any baseline data on them 

before the COVID-19 pandemic. 

4. The impact of introducing online learning 

needs to be clarified.  

Conclusion: Providing medical students 

with mental well-being is crucial for 

ensuring the sustainability of their 

participation in healthcare services in the 

future. Our findings concluded that stress 

and sleep quality further affected medical 

students during the COVID-19 pandemic 

and should be followed closely.   
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Figure 1. Level of perceived stress among medical students 

 

 

Figure 2. Level of sleep disturbance among medical students 

 

Table 1. Logistic regression of determinants of the Pittsburgh Sleep Quality Index 

 

Predictors 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

Beta 

p-value 

B SE 

(Constant) 8.102 3.789 - 0.035* 

Perceived stress (mild) Reference 

Perceived stress (moderate) 1.670 1.407 0.239 0.238 

Perceived stress (severe) 1.357 1.443 0.192 0.034* 

Special habits (present) 1.870 0.646 0.257 0.005* 

SES (low) Reference 

SES (Moderate) 1.051 1.279 0.131 0.413 

SES (High) -0.215 1.181 -0.029 0.856 

Chronic illness (present) 0.500 0.473 0.129 0.293 

Previous COVID-19 infection (present) 1.015 0.738 0.123 0.017* 

COVID-19 vaccination (present) -0.816 3.326 -0.031 0.807 
ANOVA=0.003, R2= 0.506 

* Statistical significance at P < 0.05 
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 الملخص العربي

 بين طلاب  ١٩النفسى الملموس خلال جائحة كوفيد  تقييم جودة النوم والضغط 

 . قناة السويسكلية الطب جامعة  

 

 ١ ، أميرة الفولي١ ، ريهام محمد أبو عمارة ١ ، حنان عبدالرحمن١ رنا منصور

 قسم طب الأسرة، كلية الطب، جامعة قناة السويس، الإسماعيلية، مصر 1

وأثرت الجائحة على عادات النوم بين طلاب الطب.    في جميع أنحاء العالم  19انتشر فيروس كورونا المستجد كوفيد    الخلفية:

يحتل طلاب الطب المرتبة الأولى في انتشار قلة النوم مقارنة بالطلاب من الكليات الأخرى. بشكل عام، من المعروف أن  

نفسى  طلاب الطب لديهم مستويات أعلى من المشاكل النفسية متمثلة فى صورة الاكتئاب والتوتر؛هذا بسبب بيئة الضغط ال

وقد    الأهداف:        مصدرًا إضافيًا للتوتر بين طلاب الطب.19حيث يدرسون ويتدربون. بالإضافة إلى ذلك، يعتبر كوفيد  

  .على طلاب كلية الطب بجامعة قناة السويس19اجريت هذه الدراسة لتقييم جودة النوم والضغط النفسى الملموس لجائحة كوفيد

ال طالب من كلية الطب بجامعة قناة السويس. وتم استبعاد الطلاب  الذين    116تم عمل دراسة مقطعية تشمل    :بحثطرق 

النفسية قبل الجائحة والطلاب الذين رفضوا المشاركة التقييم من خلال استمارة استبيان تم ملؤها .يعانون من الامراض  تم 

  :النتائج  .سؤالا  21بواسطة كل طالب مشارك بالبحث عن طريق الانترنت. تتضمن استمارة تقييم جودة النوم والضغط النفسى  

٪ فقط منهم 5.2٪ من طلاب الطب لديهم مستوى متوسط إلى عالٍ من التوتر الملموس. بينما    94.8( حوالى PSSوفقا ل )

( أن متوسط مؤشر  PSQIيظُهر اضطراب جودة النوم بين الطلاب وفقًا لمؤشر جودة النوم )    لديهم مستوى توتر منخفض.

في  5وأن الطلاب الذين حصلوا على<    19إلى    0مع نطاق يتراوح بين    3.49±    9.31جودة النوم بين طلاب الطب كان  

أظهر الارتباط بين مقياس الإجهاد ومقياس جودة النوم أن   ٪ من مجموع طلاب الطب.83.6درجة النوم التي تم حسابها  

وقد   التوصيات:  (.p = 0.013) (r = 0.307هناك علاقة إيجابية بين درجة الإجهاد ودرجة جودة النوم بين طلاب الطب )

أوصت الدراسة بمراقبة طلاب الطب عن كثب كمجموعة عالية الخطورة للإصابة بالاضطرابات النفسية أثناء جائحة فيروس  

كورونا. وإقامة ندوات نفسية لطلاب الطب حول الصحة النفسية مع التأكيد على أهمية أدوارهم لحماية أنفسهم وأسرهم أثناء  

 الأوبئة. 
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