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Research Paper
Association of Sleep Quality and Sleepiness With 
Cognitive Failures among Iranian Medical Students

Background and Objective: Sleep is essential for physical and mental health, particularly for 
neurocognitive and psychomotor performance. Medical students often experience poor sleep 
quality or sleep deprivation due to academic pressures, long study hours and work shifts in 
hospitals. This study aimed to investigate the relationship of sleep quality and sleepiness with 
cognitive failures of Iranian medical students.

Materials & Methods: This cross-sectional study was conducted in 2023 on 207 medical 
students at Babol University of Medical Sciences. Data collected using the Pittsburgh sleep 
quality index (PSQI), Karolinska sleepiness scale (KSS), the cognitive failures questionnaire 
(CFQ), and a demographic form. Statistical analysis performed in SPSS software, version 23, 
and the significance level was set at 0.05.

Results: Among participants, 105 were interns (50.7%) and 114 were female (55.1%). The mean 
PSQI score was 6.76±2.88, and 83.3% had poor sleep quality. The prevalence of sleepiness 
(Based on the KSS score) was 24.6%, and 30.9% reported high cognitive failures. Univariate 
analysis revealed a significant positive correlation between sleep quality and cognitive failures 
(r=0.398, P<0.001), but not between sleepiness and cognitive failure (P>0.05). Multivariate 
analysis showed the significant association between cognitive failure and the factors of sleep 
quality (P<0.001, β=1.67), use of specific medications (P=0.009, β=6.65), and average use of 
mobile applications and the internet (P=0.004, β=-6.67) after adjusting for confounding variables.

Conclusion: Given the high prevalence of poor sleep quality among Iranian medical students, 
especially interns, and its association with cognitive failures, interventions are needed for 
improving their sleep quality and addressing related risk factors in order to prevent medical 
errors.
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Introduction

leep is an essential component of physi-
cal and mental health, and is crucial for 
learning, strengthening memory, efficient 
consolidation of knowledge, and acquiring 
desired skills [1]. There is a growing body 

of evidence that good sleep is important for optimal neu-
rocognitive and psychomotor function in humans [1, 2]. 
Sleep has a profound impact on mental integration and, 
consequently, on cognitive functions. Insufficient sleep, on 
the other hand, causes the dissociation of consciousness, 
impaired attention, and delayed cognitive functions [3].

According to past studies, one of the major causes of 
accidents in work environments is cognitive error. Many 
people have had the experience that their behavior and 
thoughts change from time to time, or are involuntary 
and unwanted. These behaviors range from simple for-
getfulness to functional impairments such as dropping 
tools or equipment during work. Donald Broadbent in 
1982 called such errors “cognitive failures,” which is 
similar to the term “slips” used by Reason. According to 
him, slips can be classified into three general forms: slips 
in attention (failures in understanding), slips in memory 
(failures related to information retrieval), and slips in 
motor actions (unintentional actions or slips of action) 
[4]. Attention to these cognitive failures through a sci-
entific study can make them less likely to occur in work 
environments [5]. Given the relative and inconclusive 
scientific evidence regarding the relationship between 
sleep quality and cognitive performance, the role of 
sleep in cognitive function has garnered increasing at-
tention in neuroscience and sleep-related research over 
the past few decades [6-8]. 

Poor sleep quality and sleep deprivation are very com-
mon among medical students due to constant stress and 
anxiety caused by heavy curriculum and course content, 
frequent exams, fear of not achieving desired results 
[9], hospital work shifts, and long hours of study late at 
night [10]. Although the most important consequences 
are increased risk of burnout, psychoactive substance 
use, anxiety, and depression [10] in medical students, 
the impact on cognitive functions and academic perfor-
mance, and ultimately the quality of care, is also con-
ceivable [8]. The results of a study on medical and non-
medical students in 2024 showed that most of them had 
a sleep duration of less than 7 hours, and students who 
had high sleep quality had good academic performance 
[11]. Another study on clinical-year medical students 
reported that poor sleep quality had a negative impact 
on grade point average and academic performance, 

creating a vicious cycle [9]. Although no definitive re-
sults were found regarding the association of poor sleep 
quality with the incidence of medical errors among 
medical students, studies in other occupational groups 
have shown that poor sleep quality can have a detri-
mental effect on a broad range of cognitive functions, 
including decision-making, problem-solving, creative 
thinking, memory, learning, attention, and reasoning in 
employees. For example, a study has shown that poor 
sleep quality can lead to reduced safety behaviors and 
an increased risk of road traffic accidents [12]. There-
fore, given the importance and sensitivity of the subject 
and the lack of related studies among medical students 
in Iran, we aimed to investigate the relationship of sleep 
quality and sleepiness with the occurrence of cognitive 
failures in Iranian medical students.

Materials and Methods

This is a cross-sectional study that was conducted on 
medical students in internship and externship courses at 
Babol University of Medical Sciences (BUMS) in 2023. 
The required sample size was estimated to be 187, based 
on previous research [13] and using the formula, by con-
sidering the correlation coefficient between sleep quality 
and cognitive performance (r=0.26), a test power of 95% 
and a significance level of 0.05. However, considering a 
15% possibility of sample dropout, the sample size in-
creased to 214. Participants were selected using a con-
venience sampling method. The criteria for entering the 
study included at least 1 month of study in the internship 
and apprenticeship courses, willingness to participate in 
the study, and fully answering the questions. The exclu-
sion criteria were the uptake of sleeping pills prescribed 
for insomnia and sleep disorders (e.g. diazepam, oxaz-
epam, clonazepam, lorazepam, flurazepam, chlordiaz-
epoxide, zolpidem, and melatonin), a history of sleep 
disorders before entering the educational courses, and 
not responding completely or incorrectly to questions.

The Pittsburgh sleep quality index (PSQI), Karolinska 
sleepiness scale (KSS), and cognitive failure question-
naire (CFQ) were administered to participants and were 
collected after two days. The PSQI has 19 items and 7 
subscales. The total score ranges from 0 to 21; a global 
scale score of ≥5 indicates poor sleep quality, while a 
score of <5 shows adequate sleep quality. Buysse et al. 
[14] reported a Cronbach’s α value of 0.83 for the inter-
nal consistency of PSQI [14]. In Iran, Sheikhinasb et al. 
[15] reported a Cronbach’s α and split-half reliability of 
0.81 and 0.78, respectively [15]. In our study, Cronbach’s 
α was calculated to be 0.84. The KSS is a 9-level scale, 
with values 1-5 indicating a desirable level of alertness 
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and values 6-9 indicating an undesirable level of alert-
ness. The score of this scale is correlated with electroen-
cephalographic results and behavioral and executive test 
variables, indicating its high validity in measuring sleep-
iness [16-18]. The content validity ratio and content va-
lidity index for the Persian version of this questionnaire 
were reported to be 0.86 and 0.81, respectively [18]. In 
our study, Cronbach’s α was calculated to be 0.87. The 
CFQ has 25 questions to measure everyday failures in 
the areas of perception, memory, and motor function. 
The total score ranges from 0 to 100, with lower scores 
indicating no failure and the highest score indicating the 
highest frequency of cognitive failure. According to this 
scale, a cut-off score of ≥43 indicates cognitive impair-
ment [19]. Wallace et al. reported CFQ’s Cronbach’s α 
coefficient as 0.91 and its reliability coefficient as 0.59 
[20]. In Iran, Cronbach’s α coefficient for the entire scale 
was reported to be 0.84, indicating the high reliability 
and validity of the Persian version [21]. In our study, 
Cronbach’s α was calculated to be 0.94. 

Independent variables in this study included educational 
level, gender, marital status, consumption of tea and cof-
fee one hour before bedtime, use of specific medications, 
housing status, buying/selling shifts, daily commute sta-
tus, average use of mobile applications and the internet, 
satisfaction with living conditions, level of fatigue, sleep 
duration, sleep quality, and sleepiness. The collected data 
were analyzed in SPSS software, version 23. In the de-
scriptive analysis section, mean and standard deviation 
values were calculated for quantitative variables. To per-
form statistical analysis, the normality of the data was first 
examined using the Kolmogorov-Smirnov Test. Based 
on its results, the nonparametric Mann-Whitney U and 
Kruskal-Wallis tests were used to compare the cognitive 
failure score based on demographic variables due to the 
lack of abnormality of the CFT data distribution. Spear-

man’s rank correlation test was also used to examine the 
relationship of sleep quality and sleepiness with cognitive 
failures. The generalized linear models (GLM) testing 
was used to adjust for confounding variables. The signifi-
cance level was set at 0.05.

Results

After removing seven questionnaires due to incom-
plete responses, the data of 207 medical students were 
examined, among whom 50.7% were interns and 49.3% 
were externs. The majority of them were female (55.1%) 
and single (88.9%). Table 1 provides more information 
about the participants. More than 95% reported less than 
8 hours of sleep per night. The mean PSQI score was 
6.76±2.88. Based on the PSQI score, 45 students (21.7%) 
had good sleep quality and 162(78.3%) had poor sleep 
quality. The prevalence of sleepiness based on the KSS 
score was 24.6%. Also, 30.9% of students had high cog-
nitive failures. The prevalence of cognitive failures was 
higher in interns than in externs, but this difference was 
not statistically significant based on the chi-square test 
results (P=0.096) (Figure 1). Also, as seen in Table 1, 
the CFQ score was significantly different based on aca-
demic satisfaction (P=0.039), use of specific medication 
(P=0.005), average time spent using mobile applications 
and the internet (P=0.018), buying shifts (P=0.038), sat-
isfaction with living conditions (P=0.003), study level 
(P=0.009), and sleep quality (P<0.001). 

Spearman’s correlation test results revealed a positive 
relationship between poor sleep quality and cognitive 
failure (r=0.398, P<0.001), but not between sleepiness 
and cognitive failure (P>0.05). By eliminating the effect 
of confounding factors using the GLM multiple test, a 
positive and significant association was observed between 
cognitive failure and the factors of sleep quality (P<0.001, 
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Figure 1. Prevalence of cognitive failures in interns and externs
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Table 1. Characteristics and CFQ score of participants

Variables No. (%)
Mean±SD

P*

CFQ Score

Study level
Internship 105(50.7) 37.02±17.68

0.039
Externship 102(49.3) 32.65±15.51

Sex
Male 93(44.9) 33.41±16.87

0.196
Female 114(55.1) 36±16.63

Marital stats
Single 184(88.9) 34.84±16.49

0.985
Married 23(11.1) 35.04±19.08

Consumption of tea and 
coffee one hour before 

bedtime

Yes 32(15.5) 38.84±17.93
0.204

No 175(84.5) 34.14±16.47

Use of specific medica-
tions

Yes 45(21.7) 41.4±18.16
0.005

No 162(78.3) 33.05±15.92

Housing status
Home 177(85.5) 35.45±16.51

0.251
Dormitory 30(14.5) 31.43±17.98

Buying shifts (for interns)

Never 65(61.9) 34.69±16.65

0.0381-2 per month 28(26.7) 37.29±18.86

≥3 per month 12(11.4) 48.92±16.65

Selling shifts (for interns)

Never 70(66.7) 37.77±17.78

0.3871-2 per month 31(29.5) 36.65±17.89

≥3 per month 4(3.8) 26.5±14.27

Daily commute status
Within Babol City 124(60.2) 34.59±16.42

0.780
From Babol City to sur-

rounding cities 83(39.8) 35.39±17.38

Average use of mobile ap-
plications and the internet 

(h)

<2 40(14.1) 30.79±17.06

0.0182-4 69(52.4) 32.39±13.13

>4 98(33.5) 40.19±20.2

Satisfaction with living 
conditions

Yes 115(55.6) 31.6±15.26

0.003No 48(23.2) 41.42±17.82

No idea 44(21.3) 36.25±17.35

Satisfaction with the field 
of study

Yes 98(47.3) 32.47±16.47

0.009No 68(32.9) 39.43±16.88

No idea 41(19.8) 33.02±16.02
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β=1.67), use of specific medications (P=0.009, β=6.65), 
and average use of mobile applications and the internet 
(P=0.004, β=-6.67) with in medical students (Table 2). For 
every one-unit increase in PSQI score, the average CFQ 
score increased by 1.674 units. With the use of specific 
medications, the CFQ score increased by 6.65 units. Also, 
the use of mobile applications and the internet for only 2-4 
hours a day can reduce the CFQ score by 6.67 units.

Discussion

According to the findings, more than three-quarters of 
BUMS medical students did not have adequate sleep qual-
ity, and about one-quarter of them suffered from sleepiness 
during work. Also, the prevalence of high/severe cognitive 
failures among them was 30.9%. In univariate analyses, 
a significantly positive association was observed between 
poor sleep quality and the occurrence of cognitive failure. 
In multivariate analyses, this association remained signifi-
cant after controlling for the effects of confounding vari-
ables. In the present study, 24.6% of medical students had 
high daytime sleepiness. This is significantly lower than 
the rates reported in other studies for medical students 
in Morocco (36.3%) [10], Brazil (46.5%) [22], Malaysia 
(35.5%) [23], India (30.6%) [2], Pakistan (39.5%) [24], 
and Saudi Arabia (37.8%) [25], as well as the rate (35.9%) 
reported in a systematic review and meta-analysis by Seo-
ane et al. [26]. The reasons for this discrepancy can be due 
to differences in demographic characteristics, sample size, 
educational levels, educational centers, work shift alloca-
tion, rest facilities, and nutrition of students and the type of 

measurement tools. In the mentioned studies, the Epworth 
sleepiness scale (ESS) was used to assess sleepiness, while 
we used the KSS.

There are several reasons why BUMS medical students 
had a high daytime sleepiness. One possible reason for 
this situation could be the students’ short nighttime sleep 
duration. Studies have found that students who get less 
sleep at night or whose sleep does not follow a regular 
schedule are more likely to experience daytime sleepi-
ness [27-29]. According to the National Sleep Founda-
tion, people aged 18-25 need 7-9 hours of sleep per night 
[30]. Therefore, it is expected that medical students sleep 
at least 7 hours per day, but in the present study, the ma-
jority of medical students (95.7%) had less than 7 hours 
of sleep at night. In the study by Seoane et al. only 29.1% 
of students had insufficient sleep duration [26].

In the present study, 83.3% of medical students 
had poor sleep quality. This rate is much higher than 
the rates ​​reported in studies conducted on Moroccan 
(58.2%) [10], Brazilian (62.2%) [22], Indian (32.53%) 
[31], and Saudi Arabian (74.2%) [32] medical students. 
This discrepancy can be due to the fact that these stud-
ies were co n ducted on medical students of different 
ages, in different years of study, and in different coun-
tries. In a study by Hangouche et al., 3rd- to 5th-year 
medical students had lower sleep quality than 1st- to 
2nd-year students [10]. Nojomi et al. showed a positive 
and significant relationship between the age of students 
and poor sleep quality [33]. 

Variables No. (%)
Mean±SD

P*

CFQ Score

Level of fatigue (based on 
self-assessment)

Very high 18(8.7) 38.11±20.48

0.225

High 76(36.7) 36.39±18.57

Moderate 97(46.9) 34.28±14.56

Low 12(5.8) 30.83±13.65

Very low 4(1.9) 17.5±14.01

Duration of sleep
≥8 h 9(4.3) 44.44±22.49

0.140
<8 h 198(95.7) 34.43±16.38

Sleep quality
Good 162(78.3) 25.49±12.62

<0.001
Poor 45(21.7) 37.47±16.85

Sleepiness
Desirable 156(75.4) 34.14±16

0.383
Undesirable 51(24.6) 37.08±18.85

*Mann-Whitney U or Kruskal-Wallis tests �
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In the present study, 30.9% of medical students had 
high cognitive failures. Those with higher study levels 
(interns compared to externs), medication use, higher 
hours of mobile application/internet use, higher frequen-
cy of buying shifts per month, and lower sleep quality 
had higher cognitive failure. Additionally, a positive re-
lationship was found between poor sleep quality and 
cognitive failure. In a study among medical students, 
Varalakshmi et al. reported a 51.7% incidence of cogni-
tive failures. Poor diet, poor interpersonal relationships, 
degree of adaptation to university life and relationships 
with new friends, living conditions in dormitories, and 
parents’ financial status were identified as risk factors 
[34]. In other studies, other factors such as age [35], gen-
der [4, 36-38], marital status [35], and shift work [35, 
36] were also associated with the incidence of cognitive 
failures. The findings of our study are consistent with 
those of Singla et al. Their findings also showed that in-

appropriate use of the Internet, low physical activity, and 
poor sleep quality were associated with cognitive decline 
[39]. Higher frequency of buying shifts and long work 
shifts can increase the incidence of cognitive failure in 
interns compared to externs, by increasing fatigue and 
applying more work pressure. The results of a relatively 
similar study in South Korea [40] showed that shift work-
ers made more mistakes at work than non-shift workers, 
possibly due to their depressed mood, poor sleep qual-
ity, and cognitive impairment. In the study by Hong et 
al., lower sleep quality was also associated with more 
cognitive failures in daily life [41]. The relationship be-
tween sleep quality and cognitive failure is complex and 
bidirectional. Sleep disturbance, in various ways such as 
increased wakefulness or sleep fragmentation, can cause 
excessive neural activity without sufficient time for ho-
meostasis, and subsequently lead to dysfunction of the 
nervous system [7].

Table 2. The GLM test results for factors related to cognitive failure 

Variables B P

Study level
Internship 3.455

0.109
Externship 0

Satisfaction with the field of study
Yes -2.526

0.361
No 0

Sex
Male -1.617

0.450
Female 0

Consumption of tea and coffee one hour before bedtime
Yes 0.076

0.980
No 0

Use of specific medications
Yes 6.65

0.009
No 0

Housing status
Home 2.955

0.319
Dormitory 0

Average use of mobile applications and the internet

<2 h -5.229 0.121

2-4 h -6.676
0.004

>4 h 0

Satisfaction with living conditions
Yes -3.852

0.200
No 0

KSS score 0.074 0.896

PSQI score 1.674 <0.001

�
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One of the limitations of this study was the lack of in-
depth analysis of the role of potential confounding fac-
tors (such as stress or academic burden), which is rec-
ommended to be investigated in future studies. Other 
limitations of this study included the use of self-report 
tools, a cross-sectional design (which precludes inferring 
causality), and the potential for response bias.

Conclusion

Given the prevalence of poor sleep quality in more than 
three-quarters of interns and externs at BUMS, and the 
direct relationship between this factor and a high level 
of cognitive failure in them, the authorities are recom-
mended to implement measures to improve sleep qual-
ity and reduce the problem of sleepiness among medical 
students, such as more careful management of shifts, im-
proving sleeping and resting conditions, making dietary 
changes, and educating on sleep hygiene, with the aim of 
preventing cognitive failures, reduced teaching quality, 
and the occurrence of medical errors.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee 
of Babol University of Medical Sciences, Babol, Iran 
(Code: IR.MUBABOL.HRI.REC.1402.019).

Funding

This study was financially supported by Babol Univer-
sity of Medical Sciences, Babol, Iran.

Authors' contributions

Study design and conceptualization: Aram Tirgar; Data 
collection, initial draft preparation: Sara Mohammadi 
Daniali; Data analysis: Zahra Garaeili; Investigation, re-
view and editing: Aram Tirgar and Samaneh Pourhadi; 
Final approval: All authors.

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

The authors would like to thank all students who par-
ticipated in this study for their cooperation, as well as the 
Deputy for Research and Technology of Babol Univer-
sity of Medical Sciences for financial support.

References

[1] Demir G. Daytime sleepiness and related factors in nursing 
students. Nurse Educ Today. 2017; 59:21-5. [DOI:10.1016/j.
nedt.2017.08.003] [PMID]

[2] Giri PA, Baviskar MP, Phalke DB. Study of sleep habits and 
sleep problems among medical students of Pravara Institute 
of Medical Sciences Loni, Western Maharashtra, India. Ann 
Med Health Sci Res. 2013; 3(1):51-4. [DOI:10.4103/2141-
9248.109488] [PMID] 

[3] Carley DW, Farabi SS. Physiology of sleep. Diabetes Spectr. 
2016; 29(1):5-9. [DOI:10.2337/diaspect.29.1.5] [PMID] 

[4] Mohammady MJ, Sedighi A, Khaleghdoost T, Nejad EK, 
Javadi-Pashaki N. [Relationship between nurses’ subjective 
workload and occupational cognitive failure in intensive care 
units (Persian)]. J Crit Care Nurs. 2018; 11:53-61. [Link]

[5] Azizian Kohan N, Fathi D. Prediction of Cognitive Failure at 
Work Based on Job Stress and Workload with the Mediating 
Role of Organizational Climate in Physical Education Staff. 
J Occup Health Epidemiol. 2020; 9(2):110-6. [DOI:10.29252/
johe.9.2.110]

[6] Zavecz Z, Tamás N, Galkó A, Nemeth D, Janacsek K. The 
relationship between subjective sleep quality and cognitive 
performance in healthy young adults: Evidence from three 
empirical studies. bioRxiv. 2019. [DOI:10.1101/328369]

[7] Gilley RR. The role of sleep in cognitive function: The value 
of a good night’s rest. Clin EEG Neurosci. 2023; 54(1):12-20. 
[DOI:10.1177/15500594221090067] [PMID]

[8] Hua J, Sun H, Shen Y. Improvement in sleep duration was 
associated with higher cognitive function: A new association. 
Aging (Albany NY). 2020; 12(20):20623-44. [DOI:10.18632/ag-
ing.103948] [PMID] 

[9] Adel Hammouda MA, ElRafey DS. Sleep quality and its 
effect on academic performance among fourth year medical 
students at Zagazig university. Zagazig Univ Med J. 2024; 
30:76. [Link]

[10] Hangouche AJE, Jniene A, Aboudrar S, Errguig L, Rkain 
H, Cherti M, et al. Relationship between poor quality sleep, 
excessive daytime sleepiness and low academic performance 
in medical students. Adv Med Educ Pract. 2018; 9:631-8. 
[DOI:10.2147/AMEP.S162350] [PMID] 

[11] Rathore MA, Khan M, Irfan Z, Amir E. Quality and quan-
tity of sleep and its effects on academic performance among 
medical and nonmedical students. Pak Armed Forces Med J. 
2024; 74(3):609. [Link]

[12] Atchaya S, Pandeeswari MS, Dhanya N. Sleep Quality and 
Cognitive Failure among College Students. Int J Indian Psy-
chol. 2025; 13(1):1622-31. [Link]

[13] Evasco MA, Santos J, Albino M, Rinion L, Salina S, Fer-
nando A. The relationship between sleep quality impact and 
Cognitive failure among undergraduate student commuters 
of the polytechnic university of the Philippines - Manila. Ma-
nila: Polytechnic University of the Philippines; 2025. [Link]

[14] Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kup-
fer DJ. The Pittsburgh sleep quality index: A new instrument 
for psychiatric practice and research. Psychiatry Res. 1989; 
28(2):193-213. [DOI:10.1016/0165-1781(89)90047-4] [PMID]

Mohammadi Daniali S, et al. Association of Sleep Quality and Sleepiness With Cognitive Failures. CPR. 2024; 2(4):241-250.

http://cpr.mazums.ac.ir/index.php?slc_lang=en&sid=1
https://en.mubabol.ac.ir/
https://en.mubabol.ac.ir/
https://en.mubabol.ac.ir/
https://en.mubabol.ac.ir/
https://en.mubabol.ac.ir/
https://doi.org/10.1016/j.nedt.2017.08.003
https://doi.org/10.1016/j.nedt.2017.08.003
https://www.ncbi.nlm.nih.gov/pubmed/28918361
https://doi.org/10.4103/2141-9248.109488
https://doi.org/10.4103/2141-9248.109488
https://www.ncbi.nlm.nih.gov/pubmed/23634330
https://doi.org/10.2337/diaspect.29.1.5
https://www.ncbi.nlm.nih.gov/pubmed/26912958
https://jccnursing.com/browse.php?a_id=442&sid=1&slc_lang=fa&ftxt=1
https://doi.org/10.29252/johe.9.2.110
https://doi.org/10.29252/johe.9.2.110
https://doi.org/10.1101/328369
https://doi.org/10.1177/15500594221090067
https://www.ncbi.nlm.nih.gov/pubmed/35369784
https://doi.org/10.18632/aging.103948
https://doi.org/10.18632/aging.103948
https://www.ncbi.nlm.nih.gov/pubmed/33082298
https://openurl.ebsco.com/EPDB%3Agcd%3A1%3A14083649/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A175355106&crl=c&link_origin=scholar.google.com
https://doi.org/10.2147/AMEP.S162350
https://www.ncbi.nlm.nih.gov/pubmed/30233270
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rathore+MA%2C+Khan+M%2C+Irfan+Z%2C+Amir+E.+Quality+and+Quantity+of+Sleep+and+its+Effects+on+Academic+Performance+Among+Medical+and+Nonmedical+Students.+Pakistan+Armed+Forces+Medical+Journal.+2024%3B+74%283%29%3A607.&btnG=
https://ijip.in/articles/sleep-quality-and-cognitive-failure/
https://www.researchgate.net/publication/393262038_The_Relationship_between_Sleep_Quality_Impact_and_Cognitive_Failure_among_Undergraduate_Student_Commuters_of_the_Polytechnic_University_of_the_Philippines_-_Manila
https://doi.org/10.1016/0165-1781(89)90047-4
https://pubmed.ncbi.nlm.nih.gov/2748771/


248

Summer 2024. Volume 2. Number 4

[15] Sheikhi-Nasab S, Mehrabizadeh M, Makvandi B. [The 
relationship between stress, sleep quality and perfection-
ism with chronic fatigue in Ahwaz special school teachers 
(Persian)]. Paper presented at: International Conference on 
Psychology and the Culture of Life. 27 August 2015; Istan-
bul, Turkey. [Link]

[16] Afshari Saleh L, Rahimpour F, Rafeemanesh E, Ahmadi 
F, Vakili V, Yazdani F. Shift Work as a Risk Factor for Poor 
Sleep Quality and Daytime Sleepiness in Khorasan Rail-
way Personnel in Iran.Shiraz E-Med J. 2022; 24(1):e130052. 
[DOI:10.5812/semj-130052]

[17] Smart D, James L, Odom-Maryon T, Rowan S. Effect of 
subjective sleepiness on critical skills performance in Na-
tional Guard medical personnel during extensive disas-
ter training. Health Emerg Disaster Nurs. 2020; 7(1):17-26. 
[DOI:10.24298/hedn.2019-0007]

[18] Zare R, Choobineh A, Keshavarzi S, Moghateli S. [In-
vestigation of the relationship of sleep quality, sleepiness 
and sickness absence (Persian)]. Iran J Ergon. 2016; 4(2):1-7. 
[DOI:10.21859/joe-040230]

[19] Voortman M, De Vries J, Hendriks CMR, Elfferich MDP, 
Wijnen PAHM, Drent M. Everyday cognitive failure in pa-
tients suffering from neurosarcoidosis. Sarcoidosis Vasc 
Diffuse Lung Dis. 2019; 36(1):2-10. [DOI:10.36141/svdld.
v36i1.7412] [PMID]

[20] Wallace JC. Confirmatory factor analysis of the cogni-
tive failures questionnaire: Evidence for dimensionality 
and construct validity. Pers Individ Dif. 2004; 37(2):307-24. 
[DOI:10.1016/j.paid.2003.09.005]

[21] Abolghasemi A, Kiamarsi A. [The relationship between 
metacognition and cognitive failures in the elderly (Per-
sian)]. Adv Cogn Sci. 2009; 11(1):8-15. [Link]

[22] Perotta B, Arantes-Costa FM, Enns SC, Figueiro-Filho EA, 
Paro H, Santos IS, et al. Sleepiness, sleep deprivation, qual-
ity of life, mental symptoms and perception of academic 
environment in medical students. BMC Med Educ. 2021; 
21(1):111. [DOI:10.1186/s12909-021-02544-8] [PMID] 

[23] Zailinawati AH, Teng CL, Chung YC, Teow TL, Lee 
PN, Jagmohni KS. Daytime sleepiness and sleep quality 
among Malaysian medical students. Med J Malaysia. 2009; 
64(2):108-10. [PMID]

[24] Surani AA, Zahid S, Surani A, Ali S, Mubeen M, Khan 
RH. Sleep quality among medical students of Karachi, Paki-
stan. J Pak Med Assoc. 2015; 65(4):380-2. [PMID] 

[25] Al-Zahrani JM, Aldossari KK, Abdulmajeed I, Al-Gham-
di SH, Al-Shamrani AM, Al-Qahtani NS. Daytime sleepi-
ness and academic performance among medical students. 
Health Sci J. 2016; 10(3):13. [Link] 

[26] Seoane HA, Moschetto L, Orliacq F, Orliacq J, Serrano E, 
Cazenave MI, et al. Sleep disruption in medicine students 
and its relationship with impaired academic performance: 
A systematic review and meta-analysis. Sleep Med Rev. 
2020; 53:101333. [DOI:10.1016/j.smrv.2020.101333] [PMID]

[27] Huang CF, Yang LY, Wu LM, Liu Y, Chen HM. Determi-
nants of daytime sleepiness in first-year nursing students: A 
questionnaire survey. Nurse Educ Today. 2014; 34(6):1048-
53. [DOI:10.1016/j.nedt.2013.11.005] [PMID]

[28] Regestein Q, Natarajan V, Pavlova M, Kawasaki S, Glea-
son R, Koff E. Sleep debt and depression in female college 
students. Psychiatry Res. 2010; 176(1):34-9. [DOI:10.1016/j.
psychres.2008.11.006] [PMID]

[29] Taher YA, Samud AM, Ratimy AH, Seabe AM. Sleep 
complaints and daytime sleepiness among pharmaceutical 
students in Tripoli. Libyan J Med. 2012; 7. [DOI:10.3402/ljm.
v7i0.18930] [PMID]

[30] Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni 
O, DonCarlos L, et al. National sleep foundation’s sleep 
time duration recommendations: Methodology and results 
summary. Sleep Health. 2015; 1(1):40-3. [DOI:10.1016/j.
sleh.2014.12.010] [PMID]

[31] Priya J, Singh J, Kumari S, Res A. Study of the factors as-
sociated with poor sleep among medical students. Indian J 
Basic Appl Med Res. 2017; 6(3):422-9. [Link]

[32] Siddiqui AF, Al-Musa H, Al-Amri H, Al-Qahtani A, Al-
Shahrani M, Al-Qahtani M. Sleep patterns and predictors of 
poor sleep quality among medical students in King Khalid 
University, Saudi Arabia. Malays J Med Sci. 2016; 23(6):94-
102. [DOI:10.21315/mjms2016.23.6.10] [PMID] 

[33] Nojomi M, Ghalhe Bandi MF, Kaffashi S. Sleep pattern 
in medical students and residents. Arch Iran Med. 2009; 
12(6):542-9. [PMID]

[34] Varalakshmi VS, Karthick S, Jothy J. Prevalence of elevated 
blood pressure, stress, and anxiety and its association with 
cognitive failure among medical students-A crosssectional 
study. Natl J Physiol Pharm Pharmacol. 2020; 10(3):232-5. 
[DOI:10.5455/njppp.2020.10.001012020300012020]

[35] Yousef Zade A, Mazloumi A, Abbasi M, Akbar Zade A. 
[Investigating the relationship between cognitive failures 
and workload among nurses of Imam Khomeini and Vali-e-
Asr hospitals in Tehran (Persian)]. J Health Saf Work. 2016; 
6(2):57-68. [Link]

[36] Mehri F, Babaei-Pouya A, Karimollahi M. Intensive care 
unit nurses in iran: occupational cognitive failures and job 
content. Front Public Health. 2022; 10:786470. [DOI:10.3389/
fpubh.2022.786470] [PMID] 

[37] Rostampour A, Mohammadi H, Rahimpoor R, Sarvi F, 
Dortaj E, Ziaei M, et al. The survey of relationship between 
the sleep quality with cognitive failures and job perfor-
mance among airport staff. Iran J Ergon. 2022; 9(4):175-86. 
[DOI:10.18502/iehfs.v9i4.14297]

[38] Hendriks C, Drent M, De Kleijn W, Elfferich M, Wijnen P, 
De Vries J. Everyday cognitive failure and depressive symp-
toms predict fatigue in sarcoidosis: A prospective follow-
up study. Respir Med. 2018; 138S:S24-S30. [DOI:10.1016/j.
rmed.2017.11.008] [PMID]

[39] Singla D, Desai OP, Basista R, Khan SA. Association be-
tween internet use, sleep, cognition and physical activity 
levels during COVID-19 lockdown. Sleep Vigil. 2023; 1-10. 
[DOI:10.1007/s41782-023-00232-9] [PMID]

[40] Yeo H, Lee J, Jeon S, Lee S, Hwang Y, Kim J, et al. Sleep 
disturbances, depressive symptoms, and cognitive ef-
ficiency as determinants of mistakes at work in shift and 
non-shift workers. Front Public Health. 2022; 10:1030710. 
[DOI:10.3389/fpubh.2022.1030710] [PMID] 

Mohammadi Daniali S, et al. Association of Sleep Quality and Sleepiness With Cognitive Failures. CPR. 2024; 2(4):241-250.

http://cpr.mazums.ac.ir/index.php?slc_lang=en&sid=1
https://civilica.com/doc/426434/
https://doi.org/10.5812/semj-130052
https://doi.org/10.24298/hedn.2019-0007
https://doi.org/10.21859/joe-040230
https://doi.org/10.36141/svdld.v36i1.7412
https://pubmed.ncbi.nlm.nih.gov/32476930/
https://doi.org/10.1016/j.paid.2003.09.005
https://icssjournal.ir/browse.php?a_id=523&sid=1&slc_lang=en
https://doi.org/10.1186/s12909-021-02544-8
https://www.ncbi.nlm.nih.gov/pubmed/33596885
https://pubmed.ncbi.nlm.nih.gov/20058567/
https://pubmed.ncbi.nlm.nih.gov/25976571/
https://www.researchgate.net/profile/Abdullah-Alshamrani-8/publication/342667326_Daytime_Sleepiness_and_Academic_Performance_among_Medical_Students/links/5effc90692851c52d616e01a/Daytime-Sleepiness-and-Academic-Performance-among-Medical-Students.pdf
https://doi.org/10.1016/j.smrv.2020.101333
https://www.ncbi.nlm.nih.gov/pubmed/32485517
https://doi.org/10.1016/j.nedt.2013.11.005
https://www.ncbi.nlm.nih.gov/pubmed/24274969
https://doi.org/10.1016/j.psychres.2008.11.006
https://doi.org/10.1016/j.psychres.2008.11.006
https://www.ncbi.nlm.nih.gov/pubmed/20079935
https://doi.org/10.3402/ljm.v7i0.18930
https://doi.org/10.3402/ljm.v7i0.18930
https://www.ncbi.nlm.nih.gov/pubmed/23118811
https://doi.org/10.1016/j.sleh.2014.12.010
https://doi.org/10.1016/j.sleh.2014.12.010
https://www.ncbi.nlm.nih.gov/pubmed/29073412
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Priya+J%2C+Singh+J%2C+Kumari+S%2C+Res+A.+Study+of+the+factors+associated+with+poor+sleep+among+medical+students.+Indian+Journal+of+Basic+and+Applied+Medical+Research.+2017%3B+6%283%29%3A422-9.&btnG=
https://doi.org/10.21315/mjms2016.23.6.10
https://www.ncbi.nlm.nih.gov/pubmed/28090183
https://pubmed.ncbi.nlm.nih.gov/19877745/
https://doi.org/10.5455/njppp.2020.10.001012020300012020
https://www.sid.ir/paper/235644/en
https://doi.org/10.3389/fpubh.2022.786470
https://doi.org/10.3389/fpubh.2022.786470
https://www.ncbi.nlm.nih.gov/pubmed/35570927
https://doi.org/10.18502/iehfs.v9i4.14297
https://doi.org/10.1016/j.rmed.2017.11.008
https://doi.org/10.1016/j.rmed.2017.11.008
https://www.ncbi.nlm.nih.gov/pubmed/29239767
https://doi.org/10.1007/s41782-023-00232-9
https://www.ncbi.nlm.nih.gov/pubmed/37361912
https://doi.org/10.3389/fpubh.2022.1030710
https://www.ncbi.nlm.nih.gov/pubmed/36589934


249

Summer 2024. Volume 2. Number 4

[41] Hong W, Liu RD, Ding Y, Sheng X, Zhen R. Mobile phone 
addiction and cognitive failures in daily life: The mediat-
ing roles of sleep duration and quality and the moderating 
role of trait self-regulation. Addict Behav. 2020; 107:106383.
[DOI:10.1016/j.addbeh.2020.106383] [PMID]

Mohammadi Daniali S, et al. Association of Sleep Quality and Sleepiness With Cognitive Failures. CPR. 2024; 2(4):241-250.

http://cpr.mazums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1016/j.addbeh.2020.106383
https://www.ncbi.nlm.nih.gov/pubmed/32200196


This Page Intentionally Left Blank


