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Background 
Human behavior is significantly influenced by 

circadian rhythms, resulting in distinct chronotypes. 
Morning-type individuals tend to prefer early wake 
times and sleep periods, accompanied by a 
corresponding decline in daytime alertness. Evening 
types exhibit the opposite pattern, favoring later wake 
and sleep times and experiencing increased alertness in 
the afternoon and evening. Intermediate chronotypes 
display a moderate circadian phase alignment, reflecting 

a balance between these two extremes (1, 2). In humans, 
dysfunction or misalignment of the circadian clock 
disrupts the sleep-wake cycle, resulting in various 
circadian rhythm sleep disorders (3). 

Sleep quality has deteriorated among adults and 
adolescents in recent years. While 'sleep quality' lacks a 
universal definition, it's generally understood as an 
individual's satisfaction with their sleep, encompassing 
sleep duration, continuity, and restorative feeling (4). 
Critically, short sleep duration—less than 9 hours for 
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Abstract 
Background: Circadian rhythms determine individual chronotypes as morning, evening, 
or intermediate. Evidence shows evening types are more susceptible to sleep disorders and 
higher levels of anxiety. Sleep quality and test anxiety are issues associated exams’ failure. 
Objectives: The study aimed to investigate the impact of chronotypes on sleep quality  
and test anxiety, taking into account the established relationship between general and  
test anxiety. 
Methods: The study included medical students at Ahvaz Jundishapur University of 
Medical Sciences, who were assessed using demographic information and questionnaires 
to evaluate test anxiety, morningness-eveningness patterns, and sleep quality. The 
questionnaires were translated into Persian, and their validity and reliability were 
previously verified. Significance level was P < 0.05. 
Results: The results revealed 23 morning-type, 126 intermediate, and 74 evening-type 
participants. Regarding sleep quality, 197 participants reported poor sleep, while 26 
reported good sleep. The mean test anxiety was 44.13 ± 10.67. Male students exhibited 
significantly higher test anxiety compared to female students (P =0.041). Test anxiety 
varied significantly across the chronotype groups (P =0.009). A significant inverse 
correlation was observed between sleep quality and test anxiety (r =-0.342, p<0.05). This 
relationship may differ by chronotype, indicating the need to consider individual 
characteristics in sleep interventions. 
Conclusion: Our findings indicated that morning types had higher levels of test anxiety, 
likely due to incongruence with afternoon exam schedules. Tailoring examination 
schedules and class timings to accommodate diverse chronotypes highlights the 
importance of evening courses and adjustments to enhance well-being and academic 
performance, despite logistical challenges persisting. 
Keywords: Moringness‐Eveningness Preference; Anxiety; Sleep Quality; Students; 
Education 
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children (6-12), 8 for adolescents (13-18), and 7 for 
adults (18-60)—affects over 50% of the U.S. population. 
A survey of university students from 26 countries, 
categorized by income level, found that the combined 
prevalence of sleep durations less than 6-8 hours and 
greater than 9 hours was 39.2% in low-income countries, 
46.9% in middle-income countries, and 13.9% in high-
income countries (4). Socioeconomic factors, including 
job requirements, housing conditions, access to 
healthcare services, and social networks, likely play a 
role in determining sleep duration among countries 
with varying income levels (4). Sleep health disparities 
among adolescents are strongly linked to parental 
socioeconomic indicators. Low parental income, low-
income family socioeconomic status, and low parental 
education are associated with more sleep disorders 
among adolescents. Lower education levels predict an 
increased risk of sleep disorders in adults. Low 
socioeconomic status is associated with high sleep 
disorders in adults and the elderly. Low income and full-
time employment were significantly associated with 
short sleep among adults and the elderly. As a result, 
sleep health should be an important public health goal 
(5). 

Studies have reported that poor sleep quality is 
prevalent among students, affecting over half of the 
student population (6, 7). Low sleep quality has thus 
become a significant issue among students (4, 6-8). A 
confluence of factors contributes to the high prevalence 
of sleep problems among university students. Academic 
and social demands, irregular schedules, active social 
engagement, and the unfettered autonomy of university 
life, which can promote unhealthy behaviors such as 
smoking, collectively undermine sleep quality and lead 
to sleep disorders (4). Factors contributing to reduced 
sleep quality in students include caffeine consumption, 
mobile phone addiction, and anxiety (4). Evening 
chronotypes exhibit greater sleep debt and daytime 
sleepiness than morning chronotypes, reflecting their 
increased susceptibility to sleep problems (9). Previous 
evidence indicates that evening chronotypes exhibit a 
higher prevalence of unhealthy behaviors, including 
increased smoking rates, poorer dietary habits, and 
delayed bedtimes (10). Furthermore, there is a 
correlation between individuals with different 
chronotypes and the severity of depression (11).  

Attending university can be a full-time stressor for 
many students, as the healthcare needs of college 
students have increased dramatically. Young people and 
students frequently experience sleep disturbances, 

which research indicates are strongly correlated with 
poor mental health (12-14). Anxiety symptoms are 
prevalent among university students, exhibiting a 
reciprocal relationship with sleep quality (15, 16). 
Anxiety has been reported as a factor that affects the 
sleep-wake cycle, and it appears that university 
schedules and academic demands contribute to sleep-
wake cycle irregularity, which, in turn, may elevate 
anxiety levels. While low to moderate anxiety can 
enhance cognitive function, elevated anxiety negatively 
impacts attention, memory, and problem-solving. 
Furthermore, a significant correlation exists between 
sleep disturbances, including abnormal daytime 
sleepiness and inadequate total sleep hours, and 
diminished academic performance. Consequently, 
prioritizing sleep quality and anxiety management is 
crucial for students' optimal physical, mental, and 
emotional well-being (17).  

Test anxiety is one of the educational challenges that 
many students find difficult to cope with, which can lead 
to failure in exams (18). Test anxiety in students is 
characterized by anxious behaviors that result from 
procrastination, ineffective study, and a lack of necessary 
skills to take the exam. This anxiety can be a serious 
obstacle to students' educational success (19). Test anxiety 
is a set of emotions accompanied by worry and fear, 
dissatisfaction with personal thoughts, and physical 
symptoms that occur during exams. It can be 
problematic for a large number of students and can have 
negative effects on the academic abilities of many people 
who suffer from it (20, 21). 

Contributing factors to test anxiety include 
inadequate preparation, situational discomfort despite 
content mastery, or misconceptions regarding 
test-taking strategies (22). A previous study showed that 
students who experience test anxiety perceive tests as 
threats, triggering task-irrelevant thoughts and negative 
emotions such as fear, helplessness, and anticipated 
failure (22).  

Chronotype may influence the relationship between 
sleep quality and anxiety because individuals whose time 
preference did not align with their class schedule 
experienced lower sleep quality and higher anxiety (17). 
Consequently, test anxiety can hinder the performance 
of otherwise capable students (22).  

Although previous studies have examined general 
anxiety and sleep patterns in college students, few have 
specifically examined the predictors and consequences 
of test anxiety in relation to students' chronotypes. 
This gap highlights the need for research that examines 
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differences in test-related anxiety among students with 
different chronotypes. Therefore, we examined the 
prevalence of test anxiety, sleep quality, and chronotype 
(Morningness-Eveningness) among medical students at 
Ahvaz Jundishapur University of Medical Sciences, and 
explored the interrelationships between these variables. 

Objectives 
The study aimed to investigate the impact of 

chronotypes on sleep quality and test anxiety, taking 
into account the established relationship between 
general and test anxiety.  

Methods 
This descriptive-analytical study involved 223 

medical students in their first to fourth semesters 
(academic year 2023-2024) at the School of Medicine, 
Ahvaz Jundishapur University of Medical Sciences 
(AJUMS). The sample size was calculated using the 
formula (𝑥̅𝑥1=39.31, 𝑥̅𝑥2=42.84, 𝑠𝑠1=9.58, 𝑠𝑠2=7.41, α=0.05, 
β=. 0.2) for comparing two means, based on the results 
of Issazadegan et al. (2011) (23). In their study, the mean 
and standard deviation of anxiety scores were reported 
as 39.31 ± 9.58 for morning-type students and 
42.84 ± 7.41 for evening-type students. Considering a 
significance level of α = 0.05 and a statistical power of 
80% (β = 0.20), the required sample size for each group 
was estimated. After accounting for potential attrition, 
the final sample size was determined (23). 

Participants were included if they provided 
voluntary consent and reported no history of 
mental illness or current use of psychotropic 
medications. Informed consent was obtained following 
a thorough explanation of the study and assurance of 
data confidentiality. With the endorsement of the 
Vice-Chancellor for Research, as evidenced by a letter of 
introduction, and the active participation of officials 
from the Faculty of Medicine, data collection 
commenced. Participation was voluntary, and all data 
were collected anonymously and kept confidential. 
Participants whose questionnaires were considered 
incomplete were excluded from the study. A 
questionnaire was defined as incomplete if more than 
10% of the total items were missing or if any of the key 
scales, including the anxiety and circadian typology 
scales, were not fully completed. The following 

instruments were used to collect the data: 1) a 
demographic information form (gender, age), and 2) 
standardized questionnaires measuring test anxiety, 
Morningness-Eveningness (Horne and Östberg, 1976), 
and sleep quality.  

The questionnaires were made available to students 
through the Porsline online system. The Morningness-
Eveningness Questionnaire (Horne and Östberg, 1976), 
comprising 19 items, was employed to assess 
participants' circadian typology. The internal 
consistency of the questionnaire, as measured by 
Cronbach's alpha, was 0.77, which is considered 
acceptable. Recognized for its high validity across 
numerous studies, it is considered a leading instrument 
in this domain. Scores ranged from 16 to 86, where 
higher scores represented a stronger morning 
preference and lower scores a stronger evening 
preference (24). 

The Pittsburgh Sleep Quality Index (PSQI) was used 
to assess the sleep quality of the students. 
PSQI evaluates seven components of sleep, each scored 
from 0 (no problem) to 3 (severe problem). The sum of 
these component scores yields a global score, where 
higher scores indicate poorer sleep quality. A cutoff 
score of 5 was used to categorize participants, with 
scores above 5 denoting poor sleep quality and scores 
below 5 denoting good sleep quality. The PSQI 
demonstrated strong internal consistency, with a 
Cronbach's alpha of 0.83 (25).  

Test anxiety was assessed by the Friedman and Jacob 
Test Anxiety Questionnaire. It consists of 23 questions 
and aims to measure various dimensions of test anxiety. 
The response spectrum is of the Likert type. The 
reliability of the questionnaire, as measured by 
Cronbach's alpha, was 0.91 (26). The questionnaire was 
administered to students at the end of the term, three 
weeks before examinations (27). The face validity and 
reliability of the questionnaires were calculated and 
confirmed in previous studies on Iranian samples after 
translation (28-30). 

Statistical Analysis: The normality of data 
distribution was assessed by the Kolmogorov-Smirnov 
test. As the variables did not conform to a normal 
distribution, non-parametric tests, including the 
Chi-Square and Kruskal-Wallis tests, were employed to 
examine relationships between variables. To examine 
the linear association between PSQI and test anxiety 
scores, Spearman’s correlation coefficient was employed. 
The results were indicated as means±standard deviation 
(SD). All analyses were done in SPSS version 23 at a 
significance level of p < 0.05. 
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Results 
The study population consisted of 223 medical 

students, comprising 114 males (51.1%) and 109 females 
(48.9%). The age of participants varied from 18 to 33 
years (mean age: 21 ± 2.74 years). The mean 
Morningness-Eveningness score was 46.84 ± 9.69. 
The circadian preference distribution revealed that 23 
students (10.3%) had a morning pattern, 126 students 
(56.5%) had an intermediate pattern, and 74 students 
(33.2%) had an evening pattern. The most frequent 
circadian rhythm pattern observed among the students 
was the intermediate pattern, with 67 female (61.5%) 
and 59 male students (51.8%) having this pattern. The 
Morningness-Eveningness pattern in medical students 
at Ahvaz Jundishapur University of Medical Sciences 
did not show a statistically significant difference based 
on student gender (P =0.309). 

The mean sleep quality score of the students was 
9.24 ± 3.10, with scores ranging from 2 to 18. Table 1 
presents the scores for the Pittsburgh Sleep Quality 
components.  

Table 1. Mean Sleep Quality Scores 
Components of Sleep Quality Mean (SD) 
Sleep Latency 2.55 (1.67) 
Sleep Duration 1.55 (1.12) 
Sleep Disturbances 1.08 (0.43) 
Use of Sleeping Medication 0.33 (0.77) 
Daytime Dysfunction 1.14 (0.9) 
Sleep Sufficiency 0.74 (1.18) 
Global Sleep Quality 1.21 (0.73) 
Total Score 9.24 

SD: Standard deviation 

Based on PSQI categorization, 88.3% (n= 197) of 
students reported poor sleep quality, while 11.7% 
(n = 26) showed good sleep quality. Specifically, poor 
sleep quality was observed in 89.5% (n = 102) of male 
students and 87.2% (n = 95) of female students. Sleep 
quality did not differ significantly across morning, 
intermediate, and evening circadian preference groups 
(P = 0.0827) (Table 2). 

Participants were nearly equally divided into high 
(n=111, 49.8%) and low (n=112, 50.2%) test anxiety 
categories. The overall mean test anxiety score was 

44.13 ± 10.67. Male students exhibited a significantly 
higher mean test anxiety score (45.55 ± 11.42) compared 
to female students (42.65 ± 9.66; P = 0.041) (Table 3).  

Table 2. Differences in Student Sleep Quality Based on 
Morningness-Eveningness Chronotype 

Morningness-
Eveningness 
Chronotype 

Poor Sleep 
Quality 

Frequency 
(Percentage) 

Good Sleep 
Quality 

Frequency 
(Percentage) 

P 
value 

Morning 
Chronotype 

21 (91.3%) 2 (8.7%) 0.827 

Intermediate 
Chronotype 

110 (87.3%) 16 (12.7%) 

Evening 
Chronotype 

66 (89.2%) 8 (10.8%) 

Total 197 26 

Table 3. Mean Test Anxiety Scores of Medical Students 
Based on Gender 

Gender Number Mean (SD) P value 
Female 109 42.65 (9066) 0.041 
Male 114 45.55 (11.42) 
Total 223 

 

SD: Standard deviation 

Differences in test anxiety scores across morning, 
intermediate, and evening circadian preference groups 
were assessed using the Kruskal-Wallis test. The mean test 
anxiety level showed a statistically significant difference 
among students with morning, evening, and intermediate 
patterns (H-value=9.32, P =0.009) (Table 4). 

Table 4. Mean Test Anxiety Scores of Medical Students 
Based on Morningness-Eveningness Chronotype 

Gender Number Mean (SD) P value 
Morning 23 50.69 (9.89) 0.009 
Intermediate 126 43.65 (10.93) 
Evening 74 42.91 (42.91) 
Total 223 

SD: Standard deviation 

There was a significant difference between morning 
and intermediate students (Test statistic = 41.33, P 
=0.014) and between morning and evening students 
(Test statistic= 45.517, P =0.009) (Table 5). 

Table 5. Dunn's Post hoc Test Results for Significant Differences between Groups 
Morning Groups Mean Difference SD 95% Confidence Interval Test Statistic P-value 

Lower Bound Upper Bound 
Intermediate 7.04 2.37 1.43 12.65 41.33 0.014 

Evening 7.77 2.5 1.87 13.68 45.51 0.009 
SD: Standard deviation 
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To investigate the relationship between sleep quality 
and test anxiety in medical students at AJUMS, 
Spearman's correlation coefficient (r =-0.342) was used 
at an error level of 0.05. Sleep quality had a statistically 
significant inverse relationship with test anxiety in 
medical students, meaning that as anxiety increased, 
students' sleep quality decreased (P =0.001) (Figure 1).  

 

Figure 1. Relationship between Sleep Quality and Test Anxiety 

Discussion 
Most female (61.5%, n=67) and male (51.8%, n=59) 

medical students exhibited an intermediate circadian 
preference. Despite the observed numerical differences, 
gender had no significant association with Morningness-
Eveningness patterns within the student population at 
AJUMS. Student sleep quality was generally poor, and no 
significant differences in sleep quality were observed 
across morning, evening, or intermediate circadian 
patterns. The study population was nearly evenly 
distributed between high (49.8%, n=111) and low 
(50.2%, n=112) test anxiety categories. The overall mean 
test anxiety score was 44.13 ± 10.67. Significant gender 
differences were observed in mean test anxiety scores, and 
scores also varied significantly across morning, 
intermediate, and evening circadian preference groups. 
Furthermore, a significant inverse correlation was found 
between sleep quality and test anxiety among medical 
students, indicating that higher test anxiety scores were 
associated with poorer sleep quality. These results 
indicate that interventions such as sleep hygiene 
education and stress management help improve students' 
sleep quality and reduce their anxiety (31). 

Furthermore, aligning the timing of classes and 
exams with students' chronotypes can improve 
academic performance. Designing and implementing 
these interventions with gender differences in mind can 
help promote the mental health and academic 
performance of medical students (32). Chapell et al. 
observed an inverse relationship between general 
anxiety levels (Spielberger) and grade point average 
(GPA) among undergraduate and graduate students in 
non-medical fields. Female undergraduate students with 
low anxiety had higher GPAs compared to female 
undergraduates with high anxiety. However, male 
undergraduates with low and high anxiety showed no 
significant GPA differences. Female graduate students 
exhibited both higher anxiety and higher GPAs 
compared to their male counterparts, and a similar 
pattern was observed among undergraduates (33). 

Contrary to the findings of Chapell et al. (33), the 
present study revealed a higher mean test anxiety score 
(Friedman and Bandas Jacob) among male students 
compared to female students. This discrepancy could 
stem from methodological differences, such as the 
assessment of test-specific versus general anxiety, 
cultural field, or variations in the studied academic 
disciplines. However, aligning with our results, another 
study reported test anxiety levels among dental students 
exceeding the average (34). 

An interesting finding from the present results was 
that the mean test anxiety score differed significantly 
across morning, evening, and intermediate circadian 
patterns. This significant difference was observed 
between students with morning and intermediate 
patterns, as well as between students with morning and 
evening patterns. Notably, the mean test anxiety score 
was significantly higher among students with a morning 
chronotype.  

A previous study examining the personality styles of 
chronotypes reported that both thinking and behavioral 
styles are associated with Morningness-Eveningness 
patterns. Specifically, morning individuals are associated 
with a thinking style that prioritizes trust in direct 
experience over inference or abstraction, as well as a 
preference for processing knowledge through logic and 
analysis rather than emotions and personal values. 
Therefore, the high test anxiety levels observed in 
morning chronotype medical students in this study may 
be attributed to their logical decision-making and 
behavioral characteristics (33). 

Previous studies have shown that personality traits 
and cognitive styles are related to chronotype, such that 
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morning-type individuals tend to base their decision-
making and information processing on direct 
experience, logic, and analysis, paying less attention to 
personal feelings and values (25). Therefore, high test 
anxiety in morning-type students may stem from their 
logical behavior and misaligned exam timing (13:00) 
with their peak cognitive performance. Interventions 
like stress management and adjusting exam schedules by 
chronotype may help reduce their anxiety. 

Given that examinations at the School of Medicine 
of AJUMS are scheduled between 12:30 PM and 2:00 
PM, the observed higher test anxiety in morning 
chronotype students may reflect a mismatch between 
their preferred cognitive performance times and the 
exam schedule. 

In this study, test anxiety was found to be higher in 
morning-type students compared to intermediate and 
evening-type students. One possible explanation is that 
the exams were held between 12:30 and 14:00, which 
does not align with the peak cognitive performance time 
for morning-type individuals.  

Our data do not provide direct evidence for the role 
of (logical decision-making style) in explaining this 
difference. Therefore, we focus on timing mismatch as 
the most plausible explanation, which aligns with 
previous research on the impact of circadian rhythm 
alignment on performance and anxiety. Chronotype 
studies have shown that morning-type individuals tend 
to perform best in the early morning, while evening-type 
individuals perform better in the late afternoon or 
evening. Therefore, the time of the exam may have 
contributed to the increased anxiety in morning-type 
students. These findings have implications for academic 
planning, suggesting that aligning exam times with 
students' chronotypes can help reduce test anxiety and 
optimize performance. 

A study at a Brazilian university, where classes 
started at 7:00 AM, reported higher general anxiety 
levels in evening chronotype students compared to 
morning chronotype students (17). This suggests that 
the timing of academic schedules significantly 
influences anxiety levels, requiring students to align 
their biological rhythms with social study cycles. 
Consequently, the observed higher anxiety in evening 
chronotype students in that context may result from a 
desynchronization between their endogenous rhythms 
and the imposed social schedule (17). Prior research has 
demonstrated a significant association between 
chronotype and cognitive performance in student 
populations. Specifically, individuals tend to exhibit 

enhanced performance on cognitive tasks, including 
theoretical and practical assessments, as well as seminar 
participation, when the timing of these activities aligns 
with their preferred chronotype (35). 

Previous studies have shown that aligning academic 
activities with students' chronotypes improves 
performance. A Brazilian study found that evening-type 
students had more anxiety when classes started at 7:00 
AM. These findings highlight the impact of scheduling 
on anxiety and suggest that future research should 
investigate adjusted exam times by chronotype. Such 
interventions could provide a practical solution for 
reducing chronotype-related anxiety and improving 
academic performance (17). 

This study also assessed student sleep quality, 
revealing a prevalence of poor sleep among participants.  

Our findings showed that 88.3% of medical students 
have poor sleep quality, which is significantly higher 
than the rates reported in other regions. Almojali et al. 
(2017) found that about 57% of medical students had 
poor sleep quality, citing factors such as lifestyle and 
academic stress, with a significant association between 
high stress levels and poor sleep quality. Given the vital 
role of sleep in cognitive performance, memory 
consolidation, and mental health, these findings 
highlight the urgent need for interventions to improve 
sleep quality among medical students (36). 

Notably, we did not find any significant association 
between sleep quality and Morningness-Eveningness 
chronotypes. These findings are consistent with Schlarb 
et al. (37), who also reported low sleep quality in a 
student population. University students undergo 
significant life transitions, including leaving home, 
navigating increased independence and new social 
environments, and managing academic responsibilities 
(38). Approximately 90% of university students share 
living accommodations, and within this group, 41% 
report nighttime awakenings by noise from their 
roommates (39). These disruptions, along with the 
inherent stressors of student life, significantly impact 
sleep quality. Over half of university students report 
poor sleep, experiencing issues such as insomnia and 
nightmares (7, 40). A previous study showed that sleep 
problems are associated with decreased academic 
success and lead to lower GPAs (40). Another study 
found that evening chronotype students had poorer 
sleep quality and were more prone to psychiatric 
disorders compared to morning chronotype students 
(41). A significant finding in this study was the inverse 
relationship between sleep quality and test anxiety 
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levels. The significant inverse relationship between sleep 
quality and test anxiety observed in our study suggests 
that interventions aimed at improving sleep or reducing 
anxiety can enhance the overall well-being and academic 
performance of students. Possible strategies include 
holding workshops on stress management and anxiety 
reduction, providing sleep hygiene education and 
counseling services, and adjusting educational 
scheduling to accommodate students' chronotypes 
(42, 43). A study showed that students with poor sleep 
quality exhibited higher general anxiety levels (44). 

Limitations: Some limitations of the present study 
included a small statistical population due to time 
constraints, which limited the scope of our conclusions. 
Moreover, we were unable to examine more diverse 
samples (students in different levels and fields) and 
account for several potential confounders of volunteer 
anxiety, including the impact of academic workload, 
social isolation, substance use, residential changes, 
electronic devices, and financial stressors. 

In addition to the mentioned limitations, the study's 
cross-sectional design is also a significant limitation, as 
it does not allow for the determination of a causal 
relationship between anxiety and sleep quality. In other 
words, it is unclear whether anxiety causes poor sleep or 
poor sleep leads to higher anxiety. 

Conclusion 
Based on the findings of this study, it is 

recommended that exam schedules and, to some extent, 
class timetables be adjusted according to students' 
different chronotypes. This approach could reduce 
student anxiety and improve academic performance. 
Therefore, considering morning and evening 
preferences as physiological and individual traits is 
important. Allocating class hours and exam times to 
cognitive needs during periods that align more closely 
with students’ circadian rhythms, while avoiding 
challenging classes early in the morning or late in the 
afternoon, can help reduce anxiety and improve sleep 
quality. However, implementing such a program in a 
university setting faces practical constraints and 
challenges, including coordinating classes and 
instructors, space limitations, and administrative 
complexities. Pilot programs, multiple exam sessions, or 
flexible options could serve as initial steps to assess 
feasibility and gradually implement this approach. 
Additionally, incorporating sleep hygiene education and 
stress management as practical modules into new 
student orientation programs can raise awareness and 

promote healthy sleep habits. Ultimately, paying 
attention to students’ chronotypes and morning-
evening preferences can guide improvements in 
academic planning and university management 
decisions. 

Acknowledgements: This paper was a medical thesis by 
Mr. Reza Fatehifar, a student at Jundishapur University of 
Medical Sciences in Ahvaz, Iran. The authors would like 
to express their gratitude for the assistance of Ahvaz 
Jundishapur University of Medical Sciences. 

Conflict of interests: There is no conflict of interest. 

Ethical approval: The study was approved by the 
Human Ethics Committee of Ahvaz Jundishapur 
University of Medical Sciences 
(IR.AJUMS.REC.1403.229). Participants entered the 
study after receiving the necessary explanations and 
gaining confidence in memorizing the information 
contained in the questionnaire, providing written 
informed consent. The present researchers confirm that 
all methods were performed in accordance with the 
relevant guidelines, regulations, and of Declaration of 
Helsinki. 

Funding/Support: The research was supported by 
Ahvaz Jundishapur University of Medical Sciences 
(U-03149). 

References 
1. Levandovski R, Sasso E, Hidalgo MP. Chronotype: a review of the 

advances, limits and applicability of the main instruments used in 
the literature to assess human phenotype. Trends Psychiatry
Psychother. 2013;35(1):3-11. doi: 10.1590/s2237-
60892013000100002. [PMID: 25923181] 

2. Dosseville F, Laborde S, Lericollais R. Validation of a chronotype 
questionnaire including an amplitude dimension. Chronobiol Int. 
2013 Jun;30(5):639-48. doi: 10.3109/07420528.2012.763042. 
[PMID: 23510464] 

3. Patke A, Murphy PJ, Onat OE, Krieger AC, Özçelik T, Campbell
SS, et al. Mutation of the human circadian clock gene CRY1 in
familial delayed sleep phase disorder. Cell. 2017 Apr 6;169(2):203-
215.e13. doi: 10.1016/j.cell.2017.03.027. [PMID: 28388406] 
[PMCID: PMC5479574] 

4. Wang F, Bíró É. Determinants of sleep quality in college students: A 
literature review. Explore (NY). 2021 Mar-Apr;17(2):170-177. doi:
10.1016/j.explore.2020.11.003. [PMID: 33246805] 

5. Etindele Sosso F, Kreidlmayer M, Pearson D, Bendaoud I.
Towards a socioeconomic model of sleep health among the
Canadian population: A systematic review of the relationship
between age, income, employment, education, social class,
socioeconomic status and sleep disparities. Eur J Investig Health
Psychol Educ. 2022 Aug 16;12(8):1143-1167. doi:
10.3390/ejihpe12080080. [PMID: 36005229] [PMCID:
PMC9407487] 

https://www.scielo.br/j/trends/a/MBpfpw3LBKFmMwk4CNjrLmN/?lang=en
https://www.scielo.br/j/trends/a/MBpfpw3LBKFmMwk4CNjrLmN/?lang=en
https://pubmed.ncbi.nlm.nih.gov/25923181/
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.763042
https://pubmed.ncbi.nlm.nih.gov/23510464/
https://www.sciencedirect.com/science/article/pii/S009286741730346X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28388406/
https://pubmed.ncbi.nlm.nih.gov/28388406/
https://www.sciencedirect.com/science/article/pii/S1550830720303736?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33246805/
https://www.mdpi.com/2254-9625/12/8/80
https://pubmed.ncbi.nlm.nih.gov/36005229/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9407487/
https://sdme.kmu.ac.ir/


Amini N. et al.

October; 23(1): e1559 5202 Strides Dev Med Educ. 8 

6. Peltzer K, Pengpid S. Sleep duration and health correlates among 
university students in 26 countries. Psychol Health Med.
2016;21(2):208-20. doi: 10.1080/13548506.2014.998687. [PMID:
25564722] 

7. Lund HG, Reider BD, Whiting AB, Prichard JR. Sleep patterns
and predictors of disturbed sleep in a large population of college
students. J Adolesc Health. 2010 Feb;46(2):124-32. doi:
10.1016/j.jadohealth.2009.06.016. [PMID: 20113918] 

8. Adachi M, Nagaura Y, Eto H, Kondo H, Kato C. The impact of
sleep–wake problems on health-related quality of life among
Japanese nursing college students: a cross sectional survey. Health 
Qual Life Outcomes. 2022 Nov 10;20(1):150.
doi: 10.1186/s12955-022-02063-0. [PMID: 36357879] [PMCID:
PMC9648011] 

9. Taillard J, Philip P, Bioulac B. Morningness/eveningness and the 
need for sleep. J Sleep Res. 1999 Dec;8(4):291-5. 
doi: 10.1046/j.1365-2869.1999.00176.x. [PMID: 10646169] 

10. Patterson F, Malone SK, Grandner MA, Lozano A, Perkett M,
Hanlon A. Interactive effects of sleep duration and
morning/evening preference on cardiovascular risk factors. Eur J 
Public Health. 2018 Feb 1;28(1):155-161. doi:
10.1093/eurpub/ckx029. [PMID: 28371850] [PMCID:
PMC5881732] 

11. Au J, Reece J. The relationship between chronotype and depressive 
symptoms: a meta-analysis. J Affect Disord. 2017 Aug 15:218:93-
104. doi: 10.1016/j.jad.2017.04.021. [PMID: 28463712] 

12. Gorwood P. Restoring circadian rhythms: a new way to
successfully manage depression. J Psychopharmacol. 2010
Aug;24(2 Suppl):15-9. doi: 10.1177/1359786810372981. [PMID:
20663804] 

13. Kirsch DJ, Pinder-Amaker SL, Morse C, Ellison ML, Doerfler LA, 
Riba MB. Population-based initiatives in college mental health:
Students helping students to overcome obstacles. Curr Psychiatry 
Rep. 2014 Dec;16(12):525. doi: 10.1007/s11920-014-0525-1. 
[PMID: 25308393] 

14. Castillo LG, Schwartz SJ. Introduction to the special issue on
college student mental health. J Clin Psychol. 2013 Apr;69(4):291-
7. doi: 10.1002/jclp.21972. [PMID: 23381839] 

15. Jansson-Fröjmark M, Lindblom K. A bidirectional relationship
between anxiety and depression, and insomnia? A prospective
study in the general population. J Psychosom Res. 2008
Apr;64(4):443-9. doi: 10.1016/j.jpsychores.2007.10.016. [PMID:
18374745] 

16. Doane LD, Gress-Smith JL, Breitenstein RS. Multi-method 
assessments of sleep over the transition to college and the
associations with depression and anxiety symptoms. J Youth
Adolesc. 2015 Feb;44(2):389-404. doi: 10.1007/s10964-014-0150-
7. [PMID: 25034248] 

17. Silva VM, Magalhaes JEdM, Duarte LL. Quality of sleep and
anxiety are related to circadian preference in university students. 
PLoS One. 2020 Sep 2;15(9):e0238514. doi:
10.1371/journal.pone.0238514. [PMID: 32877438] [PMCID:
PMC7467298] 

18. Khalaila R. The relationship between academic self-concept, 
intrinsic motivation, test anxiety, and academic achievement
among nursing students: mediating and moderating effects.
Nurse Educ Today. 2015 Mar;35(3):432-8. doi:
10.1016/j.nedt.2014.11.001. [PMID: 25466798] 

19. De Hullu E, Sportel BE, Nauta MH, de Jong PJ. Cognitive bias
modification and CBT as early interventions for adolescent social 
and test anxiety: Two-year follow-up of a randomized controlled 
trial. J Behav Ther Exp Psychiatry. 2017 Jun:55: 
81-89. doi: 10.1016/j.jbtep.2016.11.011. [PMID: 28013069] 

20. Lang JW, Lang J. Priming competence diminishes the link
between cognitive test anxiety and test performance. Implications 
for the interpretation of test scores. Psychol Sci. 2010
Jun;21(6):811-9. doi: 10.1177/0956797610369492. [PMID:
20435953] 

21. Hahn H, Kropp P, Kirschstein T, Rücker G, Müller-Hilke B. Test
anxiety in medical school is unrelated to academic performance but 
correlates with an effort/reward imbalance. PLoS One. 2017 Feb
9;12(2):e0171220. doi: 10.1371/journal.pone.0171220. [PMID:
28182781] [PMCID: PMC5300107] 

22. Shapiro AL. Test anxiety among nursing students: A systematic
review. Teach Learn Med. 2014;9(4):193-202. 

23. Issazadegan A, Shykhi S, Ahmadian L. The study of relationship
between circadian typology (morningness-eveningness) and
anxiety in university students. Studies in Medical Sciences. 2011;
22(2):137-145. [In Persian] 

24. Horne JA, Ostberg O. A self-assessment questionnaire to
determine morningness-eveningness in human circadian
rhythms. Int J Chronobiol. 1976;4(2):97-110. doi:10.1037/t02254-
000. [PMID: 1027738] 

25. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The 
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res. 1989 May;28(2):193-213. 
doi: 10.1016/0165-1781(89)90047-4. [PMID: 2748771] 

26. Jenaabadi H, Salarpoor M. The effectiveness of positive thinking
on academic self-concept and exam anxiety of high school
students in Zahedan. Journal of Educational Psychology Studies.
2021;18(41):117-89. doi: 10.22111/jeps.2021.6006. 

27. Itagi ABH, Dharmalingam A, Dipankar S, Berad A, Velou SM,
Subramanian SK. Influence of Stress on Quality of Sleep and QT
Interval Variables among Young Adult Medical Students-A 
Cross-sectional Study. Journal of Clinical & Diagnostic Research. 
2021;15(9). doi: 10.7860/JCDR/2021/50023.15386. 

28. Farrahi Moghaddam J, Nakhaee N, Sheibani V, Garrusi B,
Amirkafi A. Reliability and validity of the Persian version of
the Pittsburgh Sleep Quality Index (PSQI-P). Sleep Breath.
2012 Mar;16(1):79-82. doi: 10.1007/s11325-010-0478-5. [PMID:
21614577] 

29. Narimani M, Basharpoor S, Sadeghzadeh Bilil N, Nasiri Garmeh
Cheshmeh M. The role of cognitive self-regulation, metacognition 
and social support in predicting test anxiety. A Review of
Theorizing of Behavioral Sciences. 2024; 1(1): 43-60. doi:
10.22098/j92532.2024.14451.1010. 

30. Jafari A, Akbari M. The Prediction of Academic Buoyancy Based 
on Types of Morning-Evening with Mediating Role of
Achievement Motivation in Nursing Students. Educ Strateg Med 
Sci. 2022;15(3):252-9. [In Persian] 

31. Ali RM, Zolezzi M, Awaisu A, Eltorki Y. Sleep quality and sleep
hygiene behaviours among university students in Qatar. Int J Gen 
Med. 2023 Jun 13:16:2427-2439. doi: 10.2147/IJGM.S402399. 
[PMID: 37333875] [PMCID: PMC10276586] 

32. Shimura A, Sakai H, Inoue T. Paradoxical association between
chronotype and academic achievement: eveningness reduces
academic achievement through sleep disturbance and daytime
sleepiness. Sleep Biol Rhythms. 2022 Feb 8;20(3):353-359. doi:
10.1007/s41105-022-00375-8. [PMID: 38469415] [PMCID:
PMC10900005] 

33. Chapell MS, Blanding ZB, Silverstein ME, Takahashi M, Newman 
B, Gubi A, et al. Test anxiety and academic performance in
undergraduate and graduate students. Journal of educational
Psychology. 2005;97(2):268. doi:10.1037/0022-0663.97.2.268. 

34. Bolbolian M, Asgari S, Sefidi F, Zadeh AS. The relationship
between test anxiety and academic procrastination among the

https://www.tandfonline.com/doi/full/10.1080/13548506.2014.998687
https://pubmed.ncbi.nlm.nih.gov/25564722/
https://www.sciencedirect.com/science/article/abs/pii/S1054139X09002389?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/20113918/
https://link.springer.com/article/10.1186/s12955-022-02063-0
https://pubmed.ncbi.nlm.nih.gov/36357879/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9648011/
https://onlinelibrary.wiley.com/doi/10.1046/j.1365-2869.1999.00176.x
https://pubmed.ncbi.nlm.nih.gov/10646169/
https://academic.oup.com/eurpub/article/28/1/155/3091180?login=false
https://pubmed.ncbi.nlm.nih.gov/28371850/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881732/
https://www.sciencedirect.com/science/article/abs/pii/S0165032716319176?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28463712/
https://journals.sagepub.com/doi/10.1177/1359786810372981
https://pubmed.ncbi.nlm.nih.gov/20663804/
https://link.springer.com/article/10.1007/s11920-014-0525-1
https://pubmed.ncbi.nlm.nih.gov/25308393/
https://onlinelibrary.wiley.com/doi/10.1002/jclp.21972
https://pubmed.ncbi.nlm.nih.gov/23381839/
https://www.sciencedirect.com/science/article/abs/pii/S0022399907004114?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/18374745/
https://link.springer.com/article/10.1007/s10964-014-0150-7
https://link.springer.com/article/10.1007/s10964-014-0150-7
https://pubmed.ncbi.nlm.nih.gov/25034248/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0238514
https://pubmed.ncbi.nlm.nih.gov/32877438/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7467298/
https://www.sciencedirect.com/science/article/abs/pii/S0260691714003487?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/25466798/
https://www.sciencedirect.com/science/article/pii/S0005791616302828?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28013069/
https://journals.sagepub.com/doi/10.1177/0956797610369492
https://pubmed.ncbi.nlm.nih.gov/20435953/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171220
https://pubmed.ncbi.nlm.nih.gov/28182781/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5300107/
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft02254-000
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft02254-000
https://pubmed.ncbi.nlm.nih.gov/1027738/
https://www.sciencedirect.com/science/article/pii/0165178189900474?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://jeps.usb.ac.ir/article_6006_en.html
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2021&volume=15&issue=9&page=CC10&issn=0973-709x&id=15386
https://link.springer.com/article/10.1007/s11325-010-0478-5
https://pubmed.ncbi.nlm.nih.gov/21614577/
https://rtbs.uma.ac.ir/article_3141.html
https://www.dovepress.com/sleep-quality-and-sleep-hygiene-behaviours-among-university-students-i-peer-reviewed-fulltext-article-IJGM
https://pubmed.ncbi.nlm.nih.gov/37333875/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10276586/
https://link.springer.com/article/10.1007/s41105-022-00375-8
https://pubmed.ncbi.nlm.nih.gov/38469415/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10900005/
https://psycnet.apa.org/doiLanding?doi=10.1037%2F0022-0663.97.2.268
https://sdme.kmu.ac.ir/


Amini N. et al.
 

9 Strides Dev Med Educ. 2025 October; 23(1): e1559 

dental students. J Educ Health Promot. 2021 Feb 27:10:67. doi: 
10.4103/jehp.jehp_867_20. [PMID: 34084814] [PMCID: 
PMC8057172] 

35. Rahafar A, Maghsudloo M, Farhangnia S, Vollmer C, Randler C. 
The role of chronotype, gender, test anxiety, and
conscientiousness in academic achievement of high school
students. Chronobiol Int. 2016;33(1):1-9. doi:
10.3109/07420528.2015.1107084. [PMID: 26651154] 

36. Almojali AI, Almalki SA, Alothman AS, Masuadi EM, Alaqeel
MK. The prevalence and association of stress with sleep quality
among medical students. J Epidemiol Glob Health. 2017
Sep;7(3):169-174. doi: 10.1016/j.jegh.2017.04.005. [PMID:
28756825] [PMCID: PMC7320447] 

37. Schlarb AA, Friedrich A, Claßen M. Sleep problems in university 
students - an intervention. Neuropsychiatr Dis Treat. 2017 Jul
26:13:1989-2001. doi: 10.2147/NDT.S142067. [PMID: 28794633] 
[PMCID: PMC5536318] 

38. Taylor DJ, Bramoweth AD, Grieser EA, Tatum JI, Roane BM.
Epidemiology of insomnia in college students: relationship with
mental health, quality of life, and substance use difficulties. Behav 
Ther. 2013 Sep;44(3):339-48. doi: 10.1016/j.beth.2012.12.001. 
[PMID: 23768662] 

39. Buboltz WC, Brown F, Soper B. Sleep habits and patterns of
college students: a preliminary study. J Am Coll Health. 2001
Nov;50(3):131-5. doi: 10.1080/07448480109596017. [PMID:
11765249] 

40. Gaultney JF. The prevalence of sleep disorders in college students: 
impact on academic performance. J Am Coll Health.
2010;59(2):91-7. doi: 10.1080/07448481.2010.483708. [PMID:
20864434] 

41. Haregu A, Gelaye B, Pensuksan WC, Lohsoonthorn V,
Lertmaharit S, Rattananupong T, et al. Circadian rhythm
characteristics, poor sleep quality, daytime sleepiness and
common psychiatric disorders among Thai college students. Asia 
Pac Psychiatry. 2015 Jun;7(2):182-9. doi: 10.1111/appy.12127. 
[PMID: 24664948] [PMCID: PMC4176528] 

42. Saruhanjan K, Zarski AC, Bauer T, Baumeister H, Cuijpers P,
Spiegelhalder K, et al. Psychological interventions to improve
sleep in college students: A meta‐analysis of randomized
controlled trials. J Sleep Res. 2021 Feb;30(1):e13097. doi:
10.1111/jsr.13097. [PMID: 32672865] 

43. Amanvermez Y, Rahmadiana M, Karyotaki E, de Wit L, Ebert DD, 
Kessler RC, et al. Stress management interventions for college
students: A systematic review and meta-analysis. Clinical
Psychology: Science and Practice. 2023;30(4):423. doi:
10.1111/cpsp.12342. 

44. Demirci K, Akgönül M, Akpinar A. Relationship of smartphone
use severity with sleep quality, depression, and anxiety in
university students. J Behav Addict. 2015 Jun;4(2):85-92. doi:
10.1556/2006.4.2015.010. [PMID: 26132913] [PMCID:
PMC4500888] 

https://journals.lww.com/jehp/fulltext/2021/10000/the_relationship_between_test_anxiety_and_academic.67.aspx
https://pubmed.ncbi.nlm.nih.gov/34084814/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8057172/
https://www.tandfonline.com/doi/full/10.3109/07420528.2015.1107084
https://pubmed.ncbi.nlm.nih.gov/26651154/
https://link.springer.com/article/10.1016/j.jegh.2017.04.005
https://pubmed.ncbi.nlm.nih.gov/28756825/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7320447/
https://www.dovepress.com/sleep-problems-in-university-students-an-intervention-peer-reviewed-fulltext-article-NDT
https://pubmed.ncbi.nlm.nih.gov/28794633/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5536318/
https://www.sciencedirect.com/science/article/pii/S0005789412001232?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23768662/
https://www.tandfonline.com/doi/abs/10.1080/07448480109596017
https://pubmed.ncbi.nlm.nih.gov/11765249/
https://www.tandfonline.com/doi/full/10.1080/07448481.2010.483708
https://pubmed.ncbi.nlm.nih.gov/20864434/
https://onlinelibrary.wiley.com/doi/10.1111/appy.12127
https://pubmed.ncbi.nlm.nih.gov/24664948/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4176528/
https://onlinelibrary.wiley.com/doi/10.1111/jsr.13097
https://pubmed.ncbi.nlm.nih.gov/32672865/
https://psycnet.apa.org/doiLanding?doi=10.1111%2Fcpsp.12342
https://akjournals.com/view/journals/2006/4/2/article-p85.xml
https://pubmed.ncbi.nlm.nih.gov/26132913/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4500888/
https://sdme.kmu.ac.ir/

