
Samadi et al. Middle East Current Psychiatry           (2023) 30:71  
https://doi.org/10.1186/s43045-023-00338-w

RESEARCH Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Middle East Current
Psychiatry

Evaluation of sleep quality and depressive 
symptoms among medical students 
during COVID-19 pandemic
Shahram Samadi1,2, Hamed Amirifard3, Mohammad Eslami4*  , Mohammad Amin Khadembashiri4, 
Mohammad Mehdi Khadembashiri4 and Anahita Najafi4 

Abstract 

Background Depression and sleep disorders are interrelated and have high prevalence. Based on previous findings, 
medical students experience high rates of depression and low sleep quality, due to the challenges during medical 
training programs. During the COVID-19 pandemic, medical students faced extra physical and psychological pressure. 
This study aimed to evaluate sleep quality and depressive symptoms and their possible association among medical 
students during COVID-19 pandemic.

Results One hundred twenty-one medical students completed the survey. Twenty-six percent of participants had 
a good sleep quality. Mean sleep duration of participants was approximately 6 h per day. Moreover, they had a mean 
sleep latency of 28 min and a mean PSQI score of 7.76. We found the prevalence of moderate, moderately severe, 
and severe depression among participants to be 22%, 6%, and 7%, respectively. The participants’ mean PHQ-9 score 
was found to be 8.4.

Conclusions We found a relatively high depression rate, poor sleep quality, and a significant inverse relationship 
between sleep quality and depression severity score among medical students who were doing their clinical rotations 
during the COVID-19 pandemic. Additionally, quarter of moderate to severely depressed participants were taking anti-
depressants. Our findings highlight the need for future interventional studies that address these issues among medi-
cal students.
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Background
Sleep quality refers to an individual’s satisfaction with 
sleep, including sleep quantity, continuity, and feeling of 
freshness upon awakening [1]. Sleep disorders are prev-
alent, with an estimated prevalence of 24% among the 
general population [2]. Sleep quality can be influenced by 
various factors such as age, gender, and socioeconomic 
status [3]. Poor sleep quality and insomnia are associ-
ated with a reduced quality of life and can lead to vari-
ous mental health problems, including aggressiveness, 
memory impairment, and depression [4–8]. Depression 
is a common mental illness that is often comorbid and 
interrelated with sleep disorders [9–11].
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University students, particularly medical students, are 
disproportionately affected by mental health problems 
such as depression, sleep issues, and being burnt out [12–
15]. Medical education programs typically require stu-
dents to spend time in high-stress environments such as 
hospital wards and clinics, which can interfere with their 
sleep quality. Additionally, the COVID-19 pandemic has 
increased the physical and psychological pressures faced 
by medical students, leading to an increase in depression 
rates [16–19].

The purpose of this study is to assess sleep quality and 
depression rate and severity among medical students 
taking clinical rotations during the COVID-19 pan-
demic, the possible association between them, as well 
as the impact of factors such as gender, age, cigarette 
smoking, part-time jobs, and antidepressant medication 
administration.

Methods
Study design and participants
This cross-sectional study was conducted online from 
July to September 2021 during the fourth peak of 
COVID-19 in Iran. Informed consent was obtained from 
the participants through the questionnaire, where they 
agreed to the use of their data for research purposes. The 
study sample comprised 180 randomly chosen medi-
cal students who were spending their clinical clerkship 
or internship rotations with approximately 5 to 8 night 
shifts per month in the affiliated hospitals of the Tehran 
University of Medical Sciences. All the participants fol-
lowed a schedule of mandatory (and in some cases, vol-
untary) COVID-19 shifts as required by the university. 
They also attended online lectures but were physically 
present for medical rounds in their assigned hospital 
wards. As a result, all participants had a history of being 
exposed to COVID-19 and had direct or indirect contact 
with infected patients. Students who did not respond to 
the questionnaire were excluded from the study. The final 
sample size was 121 participants who accurately com-
pleted the questionnaire.

Questionnaire
The online questionnaire included demographic informa-
tion such as age, sex, and job status, as well as questions 
about cigarette smoking and the use of antidepressant 
drugs prescribed by a licensed psychiatrist. To assess 
sleep quality and depression, we used the Pittsburgh 
Sleep Quality Index (PSQI) and the Patient Health Ques-
tionnaire-9 (PHQ-9), respectively. The PSQI is a self-
administered questionnaire summarizes 21 items about 
duration, consistency, and other aspects of sleep into 7 
major components of sleep: subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep 

disturbance, use of hypnotic drugs, and daytime dys-
function. Each component is scored from 0 to 3, and a 
global score is calculated by summing the seven compo-
nent scores. A cutoff point of 5 is to determine between 
those who sleep well from those who do not. We used the 
validated Persian version of PSQI [1, 20]. The PHQ-9 is 
a self-administered questionnaire that assesses the nine 
DSM-IV criteria for depression over the past 2  weeks 
[21, 22]. Each criterion is scored on a Likert scale rang-
ing from 0 (not at all) to 3 (nearly every day), with a total 
score ranging from 0 to 27. A score of 10 or higher is 
indicative of depression. We used the Persian version of 
PHQ-9, which has been previously validated [23].

Data analysis
Data were analyzed using IBM SPSS version 22. Frequen-
cies and percentages were used to describe categorical 
variables such as gender, age, part-time job, smoking 
cigarettes, and the use of antidepressant drugs. The mean 
and standard deviation were used to describe continuous 
variables such as PSQI and PHQ-9 scores. We employed 
independent samples t tests to examine the correlation 
between demographic variables and PSQI and PHQ-9 
scores. Pearson’s correlation test was used to assess the 
relationship between PHQ-9 and PSQI global scores. 
Statistical significance was considered at a p-value of less 
than 0.05.

Results
One hundred twenty-one students completed the survey 
of whom 65 (53.7%) were females. The mean age of the 
participants was 23.7 (SD: 1.6) years.

Mean global PSQI score of the participants was 7.76 
(SD: 3.3). Mean sleep duration of the participants was 
5:58´ (SD: 1:18´), and the mean sleep latency was 28 min 
(SD: 24). Sixty-five percent of participants described 
their sleep quality as good or fairly good while according 
to the PSQI score, only 26% of participants had a good 
sleep quality. The average sleep duration for those who 
slept well was 6 h and 43 min, compared to 5 h 40 min 
for those who did not. The participants’ sleep quality was 
related to the use of antidepressant drugs. Sleep quality 
was not related to gender or having part-time job.

There was a significant correlation between PSQI and 
PHQ-9 scores (p value < 0.005, Pearson’s r: 0.55). Mean 
PHQ-9 score for good sleepers was 4.56 (SD: 4.11) and 
9.77 (SD: 5.40) for those who did not have a good qual-
ity of sleep according to the PSQI score (p value < 0.005). 
Demographic information and PSQI components’ scores 
for participants are shown in Table 1.

The mean PHQ-9 score among participants was 8.4 
(SD: 5.5). The prevalence of mild, moderate, moderately 
severe, and severe depression among participants was 
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39, 22, 6, and 7%, respectively. Additionally, 26% of par-
ticipants did not experience depression or had minimal 
depression. Participants with moderately severe to severe 
depression had a higher PSQI score than those with min-
imal or mild depression (10.05 (SD: 3.47) and 6.59 (SD: 
2.57), respectively, p value < 0.001). We also found a sig-
nificant relationship between subjective sleep quality and 
PHQ-9 score (p value < 0.001). PSQI and PHQ-9 scores 
for participants are shown in Table 2.

The most prevalent symptom among PHQ-9 checklist 
was little interest in doing tasks. PHQ-9 checklist is sum-
marized for good sleepers and bad sleepers in Fig. 1.

Discussion
We evaluated the sleep quality, depression rate, and their 
relationship among Iranian medical students in clinical 
rotations during the COVID-19 pandemic. We found 
that about one third of our participants suffer from 
depression. Only one out of four participants experi-
enced a good sleep quality, and one out of four reported a 
healthy sleep duration of 7 h or more per day. We found a 
significant inverse correlation between sleep quality and 
depression severity among our participants.

Depression rate was almost equal between this study 
and previous reports of depression among medical stu-
dents [24–26]. Our results on depression rate is also in 
line with a study that systematically reviewed reports 
of depression prevalence among medical students [27]. 
There was no considerable difference between our find-
ings on depression rate among medical students during 
COVID-19 pandemic and the finding of previous stud-
ies conducted before the pandemic on Iranian university 

students [28]. Our findings also indicate equal and higher 
prevalence of depression and sleep disorders, respec-
tively, among Iranian medical students compared to 
findings on the prevalence of these mental issues in med-
ical students worldwide during COVID-19 pandemic, 
according to a systematic review [29]. Some of previous 

Table 1 Demographic information and sleep quality components’ scores

N Number, SD Standard deviation, PSQI Pittsburgh sleep quality index, PHQ-9 Patient health questionnaire-9

Total (N = 121)
Mean (SD)

Male (N = 56)
Mean (SD)

Female (N = 65)
Mean (SD)

P value

Age (1.6)23.7 23.8 (1.7) 23.6 (1.5) 0.866

Cigarettes smoking (N (%)) 10 (8.3) 7 (12.5) 3 (4.6) 0.116

Antidepressant use (N (%)) 23 (19.0) 8 (14.3) 15 (23.1) 0.219

Part time job (N (%)) 41 (33.9) 25 (44.6) 16 (24.6) 0.02

PSQI > 5 (N (%)) 90 (74.4) 40 (71.4) 50 (76.9) 0.264

PHQ-9 > 10 (N (%)) 41 (33.9) 19 (33.9) 21 (32.3) 0.992

PSQI components

 Subjective sleep quality 1.31 (0.80) 1.27 (0.82) 1.34 (0.78) 0.628

 Sleep latency 1.39 (0.93) 1.39 (0.97) 1.38 (0.90) 0.961

 Sleep duration 1.57 (1.02) 1.55 (1.09) 1.55 (0.98) 0.999

 Habitual sleep efficiency 0.33 (0.65) 0.28 (0.52) 0.38 (0.74) 0.378

 Sleep disturbances 1.17 (0.49) 1.11 (0.53) 1.22 (0.45) 0.226

 Use of sleep medication 0.43 (0.83) 0.46 (0.85) 0.40 (0.82) 0.675

 Daytime dysfunction 1.55 (0.88) 1.38 (0.91) 1.71 (0.82) 0.037

Table 2 Comparison between study groups PSQI and PSQ-9 
scores

SD Standard deviation, PSQI Pittsburgh sleep quality index, PHQ-9 Patient health 
questionnaire-9

PSQI PHQ-9

Mean (SD) P value Mean (SD) P value

Sex .409 .213

 Male 7.48 (3.13) 7.77 (5.12)

 Female 7.98 (3.48) 9.02 (5.83)

Cigarette smoking .830 .100

 Yes 7.90 (2.02) 12.40 (7.35)

 No 7.74 (3.42) 8.08 (5.23)

Part time job .935 .884

 Yes 7.72 (2.86) 8.54 (5.06)

 No 7.77 (3.54) 8.39 (5.78)

Antidepressant use .004 .087

 Yes 9.77 (3.39) 10.26 (5.52)

 No 7.30 (3.15) 8.01 (5.47)

Subjective sleep quality .000 .000

 Good 4.40 (1.5) 3.73 (3.2)

 Almost good 6.64 (1.9) 7.05 (4.2)

 Almost bad 10.13 (2.6) 11.78 (2.0)

 Bad 13.60 (2.3) 13.70 (4.7)
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reports have indicated that they did not find a significant 
difference in depression rates among medical students 
before and after the pandemic [30, 31]. Possible reason 
for not finding a considerable difference in depression 
rates before and after the pandemic could be that the 
baseline rates of depression and poor sleep were already 
high among medical students even before the pandemic. 
It is well-established that medical students are at a high 
risk of developing depression due to the demanding 
nature of their academic and clinical training. Therefore, 
the pandemic could not significantly exacerbate the pre-
existing rates of depression among medical students [30, 
31]. This can be due to different methodologies of the 
studies included or different workloads of the medical 
students in different parts of the world, and a clear con-
clusion cannot be drawn. It is important to consider the 
study design, sample size, or measurement tools used in 
the studies when interpreting the results. One fourth of 
moderate to severely depressed participants in our study 
were using antidepressant drugs. This rate is almost 
in line with another study conducted by Guo et  al. [32] 
which is suggestive of insufficient depression treatment.

Our findings regarding sleep quality is in line with a 
study conducted on middle eastern medical students 
which reported good sleep quality in approximately one 
third of their participants [33] In our study, the depres-
sion score was two times higher in individuals with low-
quality sleep. According to a previous study, insomnia is 
not only a common symptom of depression but also can 
be a strong predictor of depression in non-depressed 
individuals with insomnia [34]. The mechanisms behind 
this relationship is not fully understood. One hypothesis 
states that sleep disturbance can increase depression-
related gene expression by inducing inflammatory factors 
[35, 36].

Twenty-five percent of participants reported using 
hypnotic pills during past month which was meaning-
fully higher than a study on Greek medical student that 
stated only 9% of them used sleeping pills [37], which 
raises concerns regarding policies taken in medical 
school training. Smoking ratio among our participants 
was 8% which was lower than other studies. A study 
reported 15% of medical student are cigarettes smokers 
[38]. In contrast to other studies [39, 40], we found no 

Fig. 1 Depressive symptoms experienced by participants with good sleep quality and participants with bad sleep quality in the past 2 weeks. 
In each pair of bars, the left one indicates the good sleepers and the other indicates bad sleepers. The vertical axis shows the percentage 
of the participants who experienced each of the symptoms
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significant relationship between cigarettes smoking and 
sleep quality or depression prevalence, although ciga-
rette smokers had significantly higher PHQ-9 scores. 
However, it is worth mentioning that our findings could 
be limited by the small number of cigarette smokers in 
our sample.

Our study has several limitations. First, we used 
online self-report surveys, which could expose our 
findings to biases. Second, the PSQI measures sleep 
quality, not all sleep disorders. Other methods such as 
polysomnography can be utilized to investigate sleep 
disorders further. Third, we had no data regarding par-
ticipants’ past medical and psychiatric history. Moreo-
ver, our survey method reduced our ability to test for 
possible COVID-19 infection at the time of study, as 
well as duration and impact of antidepressant treat-
ment on the individuals’ symptoms. These variables 
could have had a confounding effect on our findings. 
Furthermore, advise using anxiety as a variable in fur-
ther studies because it has been proven that anxiety 
has a significant relationship with sleep disorders and 
depression.

Conclusion
In conclusion, we found a higher rate for depression 
and sleep disorders among Iranian medical students in 
their clinical rotations during the COVID-19 pandemic 
compared to their peers worldwide. Poor sleep quality 
and depression were correlated. Our findings reinforce 
the importance of taking policies that could improve 
mental health conditions among medical students.

Abbreviations
PSQI  Pittsburgh Sleep Quality Index
PHQ-9  Patient Health Questionnaire-9

Acknowledgements
This article was extracted from the MD thesis prepared by Mohammad Eslami 
at Tehran University of Medical Sciences. The authors would like to appreciate 
the support and constructive methodological comments of Seyyed Ahmad 
Alinaghi, research development office, Imam Khomeini Hospital Complex, 
Tehran, Iran.

Authors’ contributions
SS and HA involved in the study’s conception and supervision. ME contributed 
to the initial study design, analyzed the data, and assessed the publishing 
readiness of the final edition. MAK, MMK, and AN participated in writing the 
article and modifying it.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was carried out in conformity with applicable rules and guide-
lines in Iran. The study was performed after the ethical approval by the Tehran 
University of Medical Sciences ethics committee (IR.TUMS.IKHC.REC.1400.078). 
Informed consent was obtained from all participants, which is available by 
reasonable requests.

Consent for publication
The authors declare that the article does not contain any personal information 
about the participants that reveals their identity or makes more data available.

Competing interests
The authors declare that they have no competing interests.

Received: 7 March 2023   Accepted: 6 June 2023

References
 1. Buysse D, Reynolds C, Monk T, Berman S. R. CF III,… Kupfer DJ (1989) The 

Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice 
and research. Psychiatry Res 28(2):193–213.

 2. Mellinger GD, Balter MB, Uhlenhuth EH (1985) Insomnia and its treat-
ment: prevalence and correlates. Arch Gen Psychiatry 42(3):225–232

 3. Veldi M, Aluoja A, Vasar V (2005) Sleep quality and more common sleep-
related problems in medical students. Sleep Med 6(3):269–275

 4. Strine TW, Chapman DP (2005) Associations of frequent sleep insuffi-
ciency with health-related quality of life and health behaviors. Sleep Med 
6(1):23–27

 5. Gupta N, Garg S, Arora K (1970) Pattern of mobile phone usage and its 
effects on psychological health, sleep, and academic performance in 
students of a medical university. Nat J Physiol Pharm Pharmacol 6(2):132

 6. Telzer EH, Fuligni AJ, Lieberman MD, Galván A (2013) The effects of poor 
quality sleep on brain function and risk taking in adolescence. Neuroim-
age 71:275–283

 7. Turk J (2010) Sleep disorders in children and adolescents with learning 
disabilities and their management. Adv Mental Health Learn Disabil 
4(9):50–59. https:// doi. org/ 10. 5042/ amhld. 2010. 0059

 8. Rezaei O, Mokhayeri Y, Haroni J, Rastani M, Sayadnasiri M, Ghisvand H, 
Noroozi M, Armoon B (2020) Association between sleep quality and 
quality of life among students: a cross sectional study. Int J Adolesc Med 
Health 32(2):20170111. https:// doi. org/ 10. 1515/ ijamh- 2017- 0111

 9. Kroenke K, Strine T, Spitzer RWJ, Berry J, Mokdad A (2009) The PHQ-8 as a 
measure ofcurrent depression in the general population. J Affect Disord 
114:1–3

 10. Tafoya SA, Aldrete-Cortez V, Ortiz S, Fouilloux C, Flores F, Monterrosas AM 
(2019) Resilience, sleep quality and morningness as mediators of vulner-
ability to depression in medical students with sleep pattern alterations. 
Chronobiol Int 36(3):381–391

 11. Paunio T, Korhonen T, Hublin C, Partinen M, Koskenvuo K, Koskenvuo M 
et al (2015) Poor sleep predicts symptoms of depression and disability 
retirement due to depression. J Affect Disord 172:381–389

 12. Tsai L-L, Li S-P (2004) Sleep patterns in college students: gender and 
grade differences. J Psychosom Res 56(2):231–237

 13. Regestein Q, Natarajan V, Pavlova M, Kawasaki S, Gleason R, Koff E (2010) 
Sleep debt and depression in female college students. Psychiatry Res 
176(1):34–39

 14. Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan J et al (2014) Burnout 
among US medical students, residents, and early career physicians rela-
tive to the general US population. Acad Med 89(3):443–451

 15. Cvejic E, Huang S, Vollmer-Conna U (2018) Can you snooze your way to 
an ‘A’? Exploring the complex relationship between sleep, autonomic 
activity, wellbeing and performance in medical students. Aust N Z J 
Psychiatry 52(1):39–46

https://doi.org/10.5042/amhld.2010.0059
https://doi.org/10.1515/ijamh-2017-0111


Page 6 of 6Samadi et al. Middle East Current Psychiatry           (2023) 30:71 

 16. Jalili M, Mirzazadeh A, Azarpira A (2008) A survey of medical students’ 
perceptions of the quality of their medical education upon graduation. 
Ann Acad Med Singapore 37(12):1012

 17. Rolland F, Hadouiri N, Haas-Jordache A, Gouy E, Mathieu L, Goulard A et al 
(2022) Mental health and working conditions among French medical 
students: a nationwide study. J Affect Disord 306:124–130

 18. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N et al (2020) Factors associated with 
mental health outcomes among health care workers exposed to corona-
virus disease 2019. JAMA Netw Open 3(3):e203976

 19. Najafi A, Sadeghniiat-Haghighi K, Akbarpour S, Samadi S, Rahimi B, 
Alemohammad ZB (2021) The effect of apnea management on novel 
coronavirus infection: a study on patients with obstructive sleep apnea. 
Sleep Health 7(1):14–18

 20. Farrahi Moghaddam J, Nakhaee N, Sheibani V, Garrusi B, Amirkafi A (2012) 
Reliability and validity of the Persian version of the Pittsburgh Sleep Qual-
ity Index (PSQI-P). Sleep and Breathing 16(1):79–82

 21. Spitzer RL, Kroenke K, Williams JB, Group PHQPCS, Group PHQPCS (1999) 
Validation and utility of a self-report version of PRIME-MD: the PHQ 
primary care study. Jama 282(18):1737–44

 22. Kroenke S, Spitzer RL, Williams JB (2001) The PHQ-9. J Gen Intern Med 
16(9):606–13

 23. Dadfar M, Kalibatseva Z, Lester D (2018) Reliability and validity of the 
Farsi version of the Patient Health Questionnaire-9 (PHQ-9) with Iranian 
psychiatric outpatients. Trends Psychiatry Psychother 40:144–151

 24. Chen Y, Zhou H, Zhou Y, Zhou F (2020) Prevalence of self-reported 
depression and anxiety among pediatric medical staff members during 
the COVID-19 outbreak in Guiyang, China. Psychiatry Res 288:113005

 25. Nadeem A, Cheema MK, Naseer M, Javed H (2018) Comparison of quality 
of sleep between medical and non-medical undergraduate Pakistani 
students. J Pak Med Assoc 68(10):1465–1470

 26. Ngasa SN, Sama C-B, Dzekem BS, Nforchu KN, Tindong M, Aroke D et al 
(2017) Prevalence and factors associated with depression among medical 
students in Cameroon: a cross-sectional study. BMC Psychiatry 17(1):1–7

 27. Rotenstein LS, Ramos MA, Torre M, Segal JB, Peluso MJ, Guille C et al 
(2016) Prevalence of depression, depressive symptoms, and suicidal 
ideation among medical students: a systematic review and meta-analysis. 
JAMA 316(21):2214–2236

 28. Sarokhani D, Delpisheh A, Veisani Y, Sarokhani MT, Manesh RE, Sayehmiri K 
(2013) Prevalence of depression among university students: a systematic 
review and meta-analysis study. Depress Res Treat 2013:373857

 29. Peng P, Hao Y, Liu Y, Chen S, Wang Y, Yang Q et al (2023) The prevalence 
and risk factors of mental problems in medical students during COVID-
19 pandemic: a systematic review and meta-analysis. J Affect Disord 
321:167–181

 30. Pereira MB, Casagrande AV, Almeida BC, Neves BA, da Silva TCRP, 
Miskulin FPC et al (2022) Mental health of medical students before and 
during COVID-19 pandemic: a 3-year prospective study. Med Sci Educ 
32(4):873–881

 31. Nakhostin-Ansari A, Sherafati A, Aghajani F, Khonji MS, Aghajani R, 
Shahmansouri N (2020) Depression and anxiety among Iranian medical 
students during COVID-19 pandemic. Iran J Psychiatry 15(3):228–235

 32. Guo N, Robakis T, Miller C, Butwick A (2018) Prevalence of depression 
among women of reproductive age in the United States. Obstet Gynecol 
131(4):671–679

 33. Masaad AA, Yusuf AM, Shakir AZ, Khan MS, Khaleel S, Cheikh Ismail L et al 
(2021) Sleep quality and Dietary Inflammatory Index among university 
students: a cross-sectional study. Sleep Breath 25(4):2221–2229

 34. Fang H, Tu S, Sheng J, Shao A (2019) Depression in sleep disturbance: a 
review on a bidirectional relationship, mechanisms and treatment. J Cell 
Mol Med 23(4):2324–2332

 35. Irwin MR, Wang M, Ribeiro D, Cho HJ, Olmstead R, Breen EC et al (2008) 
Sleep loss activates cellular inflammatory signaling. Biol Psychiat 
64(6):538–540

 36. Slavich GM, Irwin MR (2014) From stress to inflammation and major 
depressive disorder: a social signal transduction theory of depression. 
Psychol Bull 140(3):774

 37. Eleftheriou A, Rokou A, Arvaniti A, Nena E, Steiropoulos P (2021) Sleep 
quality and mental health of medical students in Greece during the 
COVID-19 pandemic. Front Public Health 9:775374

 38. Miri-Moghaddam M, Shahrakipour M, Nasseri S, Miri-Moghaddam E 
(2019) Higher prevalence of water pipe compared to cigarette smoking 

among medical students in Southeast Iran. Cent Eur J Public Health 
27(3):188–194

 39. Fluharty M, Taylor AE, Grabski M, Munafò MR (2016) The association of 
cigarette smoking with depression and anxiety: a systematic review. 
Nicotine Tob Res 19(1):3–13

 40. Costa M, Esteves M (2018) Cigarette smoking and sleep disturbance. 
Addict Disord Treat 17(1):40–48

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Evaluation of sleep quality and depressive symptoms among medical students during COVID-19 pandemic
	Abstract 
	Background 
	Results 
	Conclusions 

	Background
	Methods
	Study design and participants
	Questionnaire
	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


