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 The psychological process that underpins the nexus between academic performance and depression among 

students is still largely unspecified. This study aimed to investigate whether sleep duration and psychological 

stress sequentially mediate the relationship between academic performance and depression. 510 consented 

Nigerian physiotherapy undergraduates responded in this cross-sectional survey. Depression and psychological 

stress were assessed using the depression and stress sub-scale of the depression, anxiety and stress scale-21; 

while sleep duration and academic performance were assessed by self-report using a proforma. A serial mediation 

analysis was performed. The prevalence of depression, psychological stress, and sleep disturbance was 36.5%, 

22.5%, and 73.9%, respectively. Serial mediation analysis showed that academic performance was negatively 

associated with depression (β = -1.003; 95% confidence interval [CI]: -1.716, -0.291). Psychological stress (β = -

1.157; 95% boot CI: -1.994, -0.334) but not sleep duration (β = 0.030; 95% boot CI: -0.048, 0.122), significantly 

mediated this relationship. Although sleep duration alone was not a significant mediator, it contributed as the 

initial step in a significant serial mediation pathway, where reduced sleep duration increased psychological stress, 

which in turn heightened depression (β = -0.159; 95% boot CI: -0.346, -0.031). The total indirect effect of sleep 

duration and psychological stress was significant (β= -1.287; boot CI: -2.119, -0.471) and accounted for 56.2% of 

the total effect of academic performance on depression. Sleep duration and psychological stress jointly mediate 

the relationship between academic performance and depression among university students. Efforts to mitigate 

depression in this population should therefore address the interconnected roles of academic demands, sleep, and 

stress. 
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INTRODUCTION 

Depression, which is characterized by moodiness, grief, 

constant low spirit, unhappiness, low self-esteem, pessimism, 

and suicidal thoughts or attempt, is very common among 

university students [1]. Depression has been linked with many 

negative life and health indices, including low economic 

productivity, cardiovascular health disease, functional 

limitation, and suicidal deaths [2-4]. Evidence has shown that 

the rate of depression in this population is higher compared to 

the prevalence of depression reported in society generally [5, 

6]. Thus, a deeper understanding of the mechanisms involved 

in the higher rate of depression in university students is 

needed. 

Reports have shown that personal and environmental 

factors are consistent predictors of depressive symptoms [1, 7]. 

Academic performance is one of the personal and 

environmental factors that can precipitate or perpetuate 

depression in university students. In many societies, getting 

opportunities, employment, societal recognition, parental, 

teacher, peer acceptance, etc., are associated with good 

academic performance, which ultimately undermines the 

mental health of students [4, 8]. However, evidence of the 

impact of academic performance on depression among this 

population is still inconclusive. While studies have identified 

school performance as a major contributor to depression 

among university students [9, 10], the recent data in [1] showed 

that university students with low academic performance had 

higher but insignificant depressive symptoms. Meanwhile, 

depression among students is associated with other factors, 

including sleep disturbance and psychological stress [4]. It is 

therefore crucial to further assess the mechanism by which the 

level of depression in university students is influenced by 

academic performance.  
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In addition to the foregoing, sleep is known to be 

associated with depression among university students [3]. 

Generally, sleep is important for general well-being and is 

influenced by many interacting factors, including bio-

psychosocial and environmental factors [11]. Individuals with 

inadequate sleep duration present with chronic inflammation, 

dysfunction of melatonin, and neurological, and hormonal 

balance, which are known precursors of depression [3]. The 

study in [1] reported that about 80% of university students had 

sleep disturbances, while the study in [3] found that about 

27.4% of Chinese university students do not sleep up to 7 hours 

per night. Several studies have linked poor academic 

performance with sleep disturbance in university students [12-

14]. As much as sleep disturbance does impair memory, 

attention, and cognition and often leads to poor academic 

performance [15], similarly, students with poor academic 

performance may ‘lose’ sleep because of career, life, and social 

implications associated with academic performance. It was 

reported that the higher the academic performance, the better 

the sleep quality among university students in Malaysia [16]. 

Furthermore, students intentionally cut down their sleep time 

to maintain or improve their academic performance [17-19]. 

Meanwhile, the findings of the studies in [1, 3, 20] showed 

significant associations among sleep duration, sleep quality 

and depression among university students. 

Furthermore, psychological stress is a common risk of 

depressive symptoms [1, 21]. University students are 

reportedly under tremendous mental stress, especially health 

science students [1, 21]. Among university students, the rate of 

psychological stress obtained in different nationalities is high 

and ranges from 20.9% to 90% [22]. While different potential 

stressors for university students have been identified in the 

literature, academic-related stressors are a major source of 

mental stress to students [1, 21, 22]. Among all academic-

related stressors, academic performance is a major 

contributor. The study in [22], while assessing the relative 

contribution of different potential academic stressors, found 

that academic performance was responsible for 57.4 % of all 

academic-related stressors and was rated as 7 on a 1-10 

severity scale of academic stressors among university 

students. Only exam frequency (73.6%) had a higher stressor 

frequency than academic performance but had similar stressor 

severity [22]. Furthermore, as psychological stress is 

associated with elements of demand and failure [23], academic 

performance is a potent source of stress to university students. 

Studies have shown that psychological stress initiates or 

worsens depression among university students [21, 22, 24, 25]. 

The association between psychological stress and depressive 

symptoms has been attributed to the same biological and 

cognitive pathways between the two mental disorders [26, 27]. 

Evidence abounds on the association among sleep 

disturbance, stress, and depression [26-29]. Researchers have 

propounded that chronic psychological stress induces sleep 

disturbance, which often leads to depressive symptoms [30]. 

However, the stress-sleep association is bidirectional [30, 31], 

indicating that one can cause the other. Short or disturbed 

sleep is a stressor on its own through the activation of stress 

systems (the hypothalamus pituitary adrenal and autonomic 

nervous system) [32], which invariably initiates or prolongs 

existing stress [31]. Sleep disturbance has been linked with 

high psychological stress in prospective studies [33]. A study 

revealed that sleep disturbance just within 24 hours causes 

dysregulation of inflammatory biomarkers and increases stress 

hormones of medical residents [34] and young healthy adults 

[32, 35]. Merril showed in their findings that adults with 

insomnia are significantly prone to stress [30]. The study in [29] 

revealed that USA adults aged 18-64 with short sleep duration 

were more than twice as prone to developing psychological 

stress. Among university students, findings of research in 

Indonesia reported that students with disturbed sleep are 

about five times more prone to higher mental stress than those 

with normal sleep [28]. Thus, the presence of sleep disturbance 

can induce or perpetuate psychological stress and lead to 

depressive symptoms. 

In summary, there are established linear associations 

among academic performance, depression, sleep duration, 

and psychological stress. However, it is not clear yet how sleep 

duration and psychological stress mediate the mechanism 

between academic performance and depression. 

Understanding the mechanisms involved in these associations 

may help in tackling the high rate of depression among 

university students by designing effective interventions. 

Several studies suggest that university students with poor 

academic performance may present with short sleep duration, 

which may initiate or compound psychological stress and 

consequently higher risk of depression [1, 16, 21, 22, 28, 29]. 

Thus, in this study, the following hypotheses are proposed:  

H1. Academic performance is negatively associated with 

depression in university students;  

H2. Sleep duration mediates the association between 

academic performance and depression;  

H3. Psychological stress mediates the association 

between academic performance and depression; and  

H4. Sleep duration and psychological stress serially 

mediate the association between academic 

performance and depression.  

The overarching aim of this study was to investigate 

whether sleep duration and psychological stress sequentially 

mediate the relationship between academic performance and 

depression. 

MATERIAL AND METHOD 

Participants 

This was part of a cross-sectional online survey assessing 

the mental health and behavioral indices of physiotherapy 

undergraduates across 8 Nigerian universities that offer 

physiotherapy course. The respondents’ characteristics have 

been described elsewhere [36]. The survey was anonymous 

and was designed to ensure complete data before submission 

and prevent multiple submissions from the same individual. All 

respondents provided written informed consent. The study 

was approved by the Ethics Research Committee at the 

Redeemer’s University, Ede, Osun State, Nigeria 

(RUN/REC/2023/054). The survey ran from January to June 

2023, and a total of 510 students responded. 

Assessments 

Depression and psychological stress were evaluated by the 

depression and stress sub-scales of the depression, anxiety and 

stress scale-21 (DASS-21). The 7 items on each depression and 

stress subscale are rated on a 4 Likert scale (0-3) and multiplied 

by two to correspond with the original DASS-42. Higher scores 

for each scale indicate a greater level of clinical depression or 
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psychological stress, with scores ≥ 10 or ≥ 15 considered as a 

mark for depression or stress caseness. For depressive 

symptoms, scores were categorized as mild (10-13 scores), 

moderate (14-20 scores), severe (21-27 scores), and extremely 

severe (≥ 28 scores) depression. Stress scores were similarly 

categorized into mild (15-18 scores), moderate (19-25 scores), 

severe (26-33 scores), and extremely severe (≥ 34 scores) 

psychological stress [37]. The validity and reliability of DASS-21 

have been reported as excellent among Nigerian 

undergraduates [38]. The Cronbach’s alpha for DASS-21 total, 

depression, and stress subscales in the present study was 

0.892, 0.814, and 0.832, respectively.  

The sleep duration of the respondents was evaluated by a 

single-item question: “On the average, how many hours did 

you sleep each night during the past week?”. A single-item 

measure is well-validated in assessing sleep duration [39, 40]. 

Average sleep duration of less than 7 hours was considered 

inadequate [40, 41]. A self-developed proforma with a single-

item question “How would you rate your recent academic 

performance” was employed to evaluate the academic 

performance. The response was scored with a 4-point Likert 

scale ranging from 1 (poor) to 4 (excellent), with higher scores 

suggesting better academic performance. A similar scale has 

been employed in a previous study [1]. The Cronbach’s alpha 

for this item was 0.823. Furthermore, data on age and gender 

were assessed and used as covariates. 

Data Analysis 

Data was summarized using mean, standard deviation, 

frequency, and percentage. The Pearson correlation 

coefficients were used to investigate the association among 

the variables. A mediation analysis using PROCESS macro 

(model 6) was undertaken to investigate the sequential 

mediation of sleep duration and psychological stress in the 

nexus between academic performance and depression. Age 

and gender were added as covariates in the model. 

Bootstrapping analysis with 5000 samples at a 95% confidence 

interval (CI) was employed to test the significance of the 

mediation model. The alpha level was set at p < 0.05. IBM SPSS 

(version 21) and PROCESS macro were used to perform the 

analyses.  

RESULTS 

The mean age was 21.33 ± 2.62 years, with the majority 

being female (62.4%). Using the DASS-21 cut-off values, 22.5% 

and 36.5% of the respondents were considered as having 

clinical psychological stress and depression. The rates of 

psychological stress were 9.2% (mild), 9.0% (moderate), 3.1% 

(severe), and 1.2% (extremely severe). Furthermore, the rates 

of depression were 12.4% (mild), 14.5% (moderate), 4.9% 

(severe), and 4.7% (extremely severe). The majority of the 

respondents (73.9%) reported sleep disturbance (˂ 7 hours of 

sleep). Table 1 presents the correlation matrix among the 

observed variables. Pearson correlation analyses showed that 

academic performance was positively correlated with sleep 

duration (r = 0.109; p = 0.014) and negatively correlated with 

psychological stress (r = -0.140; p = 0.001) and depression (r = -

0.185; p = 0.001). Depression had a significant positive 

correlation with psychological stress (r = 0.753; p = 0.001) and a 

negative correlation with sleep duration (r = -0.122; p = 0.006). 

Furthermore, sleep duration was negatively correlated with 

psychological stress (r = -0.171; p = 0.001).  

The results of serial mediation (Table 2) show that 

academic performance had a direct significant negative 

association with depression (β = -1.003; p = 0.006), supporting 

H1. Meanwhile, academic performance was significantly and 

positively associated with sleep duration (β = 0.233; p = 0.012), 

but in turn, was not significantly associated with depression (β 

= 0.127; p = 0.466), not supporting H2. Moreover, academic 

performance was significantly and negatively associated with 

Table 1. The correlation matrix among study variables 

 Mean ± standard deviation 1 2 3 4 5 6 

1. Academic performance 2.83 ± 0.70 1      

2. Sleep duration 5.74 ± 1.59 0.109* 1     

3. Psychological stress 9.63 ± 7.96 -0.140** -0.171** 1    

4. Depression 8.45 ± 8.64 -0.185** -0.122* 0.753** 1   

5. Age 21.3 ± 2.62 -0.047 -0.023 -0.038 -0.009 1  

6. Gendera - -0.012 0.007 -0.076 -0.015 0.160** 1 

Note. Female: 0; Male: 1; *Correlation at p < 0.05; & **Correlation at p < 0.01 

Table 2. Serial mediation of sleep duration and psychological stress in the association between academic performance and 

depression 

Dependent variable Independent variable R R2 F Β T 95% boot CI (LLCI, ULCI) 

Sleep duration 

Age 0.114 0.013 2.238 -0.011 -0.441 -0.060, 0.038 

Gender    0.035 0.255 -0.231, 0.300 

Academic performance    0.233 2.526* 0.052, 0.415 

PS 

Age 0.224 0.050 6.669 -0.110 -0.827 -0.372, 0.152 

Gender    -1.157 -1.604 -2.574, 0.260 

Academic performance    -1.423 -2.873* -2.397, -0.450 

Sleep duration    -0.840 -3.542** -1.306, -0.374 

Depression 

Age 0.759 0.576 137.103 0.032 0.330 -0.158, 0.222 

Gender    0.694 1.322 -0.337, 1.725 

Academic performance    -1.003 -2.768* -1.716, -0.291 

Sleep duration    0.127 0.729 -0.215, 0.469 

Psychological stress    0.813 25.173** 0.750, 0.876 

Note. Boot LLCI & ULCI: Lower and upper limit 95% CI of bootstrap method; *Significant association at p < 0.05; **Significant association at p < 

0.001; & Age and gender are covariates in the model 
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psychological stress (β = -1.423; p = 0.004), which in turn had a 

significant and positive association with depression (β = 0.813; 

p < 0.001), supporting H3. Furthermore, sleep duration was 

significantly and negatively associated with psychological 

stress (β = -0.840; p < 0.001), indicating a serial mediation 

model supporting H4.  

The results of the bootstrap analysis (Table 3) indicated 

that psychological stress partially mediated the association 

between academic performance and depression. However, 

sleep duration was not a significant mediator. The sequential 

mediation of sleep duration and psychological stress (-0.159) 

(academic performance → sleep duration → psychological 

stress → depression) accounts for 6.94% of the total effect. The 

total mediating effect was -1.287, responsible for 56.2% of the 

total effect.  

The mediation path is shown in Figure 1. 

DISCUSSION 

The high prevalence of depression among university 

students has attracted interest from scholars [1, 5, 6]; however, 

little is known about the influence of academic performance on 

this phenomenon. Moreover, the emotional process that 

underpins the nexus between academic performance and 

depression among students remains largely unspecified. Thus, 

the objective of this study was to investigate whether sleep 

duration and psychological stress sequentially mediate the 

nexus between academic performance and depression. First, in 

line with earlier reports of high prevalence of depression, 

psychological stress, and sleep disturbance among university 

students, the results of this study showed 36.5% and 22.5% 

prevalence of depression [42, 43] and psychological stress [42] 

among the sampled university students. Further, the mean 

sleep duration was 5.74 ± 1.59 hours, with 73.9% reported sleep 

duration of ˂ 7 hours [1, 3]. 

The serial mediation analysis showed that academic 

performance was negatively related to depression and 

psychological stress and positively associated with sleep 

duration. However, while psychological stress mediates the 

relationship between academic performance and depression, 

sleep duration does not. Furthermore, the findings showed 

that sleep duration and psychological stress serially mediate 

the relationship between academic performance and 

depression. The total indirect effect of sleep duration and 

psychological stress accounts for 56.2% of the overall effect of 

academic performance on depression, suggesting the 

importance of sleep duration and psychological stress in the 

academic performance-depression nexus. 

The observed association between academic performance 

and depression can be explained by context development 

theory. The theory postulates that loneliness or social isolation 

is a precursor of mood disorder and negatively interacts with 

the emotional health of individuals [44-47]. Meanwhile, poor 

academic performance is a known cause of social isolation and 

loneliness, as it diminishes social support obtainable from 

parents, teachers, peers, etc. [48, 49], and therefore may lead 

to depressive symptoms as observed in this study. The results 

of this study showed that academic performance was 

positively associated with sleep duration, which correlated 

with reports of some previous studies [16-19]; however, the 

effect of academic performance on depression was not 

mediated through sleep duration. Although few studies have 

linked sleep duration with depressive symptoms among 

university students [3, 20], the mechanisms underlying the 

relationship are still largely unknown [3].  

Although sleep duration was positively associated with 

academic performance, its direct path to depression was not 

statistically significant. This indicates that sleep duration alone 

may not independently mediate the relationship between 

academic performance and depression. Instead, its influence 

appears to operate indirectly through psychological stress, as 

shown by the significant serial mediation pathway. In this 

pathway, shorter sleep duration may elevate stress levels, 

which in turn contribute to higher depressive symptoms. This 

finding highlights that the role of sleep is more complex than a 

simple linear mediation, and factors such as sleep quality, 

lifestyle behaviors, or coping strategies may moderate the 

relationship between sleep and depression. Future research 

should therefore explore these moderating variables to better 

understand the interplay between academic performance, 

sleep, stress, and mental health outcomes. 

In the present study, psychological stress was not only 

significantly associated with academic performance, but it also 

mediated the relationship between academic performance 

and depression. These findings are not surprising and are 

consistent with earlier results, which have shown academic 

performance as a major source of stress for university students 

[22]. The concept of success or failure, which is often 

associated with academic performance, is linked with 

psychological stress [23]. Furthermore, psychological stress 

can mediate the relationship between academic performance 

Table 3. The direct, indirect and total effects of academic performance on depression 

 Beta Standard error 
95% CI 

Lower limit Upper limit 

Total effect -2.290 0.538 -3.348 -1.233 

Direct effect -1.003 0.362 -1.716 -0.291 

Total indirect effect -1.287 0.419 -2.119 -0.471 

Academic performance → sleep duration → depression 0.030 0.041 -0.048 0.122 

Academic performance → psychological stress → depression -1.157 0.419 -1.994 -0.334 

Academic performance → sleep duration → psychological stress → depression -0.159 0.081 -0.346 -0.031 
 

 

Figure 1. The serial mediation of sleep duration and 

psychological stress (*significant association at p < 0.05; 

**significant association at p < 0.001; & ns: not significant) 

(Source: Authors’ own elaboration) 
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and depression because psychological stress and depression 

have the same psycho-physiological pathways [26, 27]. It has 

also been postulated in earlier research that psychological 

stress can initiate or worsen symptoms of depression among 

university students [21-25]. We have been able to show in this 

study that apart from other sources of stress, poor academic 

performance tends to increase mental stress among university 

students, which may initiate or aggravate the symptoms of 

depression. 

The findings of our study showed that sleep duration and 

psychological stress play a serial mediating role in the 

academic performance-depression nexus. This result indicates 

that poor academic performance was associated with shorter 

sleep duration, which was in turn related to higher 

psychological stress, and subsequently was associated with 

higher depressive symptoms. Numerous studies have reported 

a negative association between sleep duration and 

psychological stress [28-30, 32, 35]. Specifically, it was found 

that the relationship between sleep disturbance and mental 

stress is bidirectional [30, 31]. Researchers have posited that 

insomnia is a stressor [32] and that individuals with shorter 

sleep duration are more at risk of presenting with higher 

psychological stress [28, 29]. Moreover, evidence has shown 

that university students with poor academic performance have 

disturbed sleep and are more stressed [16, 22] and that both 

sleep disturbance and stress are associated with depression [1, 

21]. This may explain the observed serial mediation of sleep 

duration and psychological stress in the association between 

academic performance and depression. Thus, the results of 

this study show the significance of developing strategies for 

university students on how to maintain healthy sleep habits, 

and in the management of psychological stress of academic 

and non-academic origin. Furthermore, the present study 

provides evidence that interventions targeting disturbed sleep 

and psychological stress may reduce symptoms of depression 

among university students. There may also be a need for a 

cultural shift in de-emphasizing the notion that academic 

performance is mandatory or tantamount to life attainment 

and societal acceptance, and a philosophical change in the 

present success or failure concept of academic performance in 

this population. 

The study has some limitations. This includes the cross-

sectional nature of the study. Thus, making definite 

conclusions on the magnitude and directions of the models 

obtained in this study is limited. Longitudinal and 

experimental studies are required to clarify definite 

associations among academic performance, sleep duration, 

psychological stress, and depression among university 

students. The use of self-report items to assess sleep duration, 

depression, psychological stress, and academic performance 

may introduce report bias. Future studies should employ 

objective measures such as actigraphy or polysomnography, 

which could provide a more accurate assessment of sleep 

duration and quality, while validated academic records could 

replace self-reported academic performance. The study 

sample was restricted to physiotherapy undergraduates from 

Nigerian universities, which may not fully represent the 

broader university student population, as health science 

students are known to experience considerable mental stress. 

Future research should include students from diverse 

academic disciplines and geographical regions to improve the 

generalizability of the findings. 

CONCLUSION 

In summary, this study demonstrates that academic 

performance is negatively associated with depression among 

university students, and that sleep duration and psychological 

stress act as sequential mediators in this relationship. While 

sleep duration alone did not directly predict depression, its role 

in the serial pathway highlights the complex interplay between 

sleep, stress, and mental health. These findings emphasize the 

need for universities, public health practitioners, and 

policymakers to address not only academic pressures but also 

sleep and stress management when developing strategies to 

promote student well-being. Future research should 

investigate potential moderating factors such as sleep quality, 

coping mechanisms, and lifestyle behaviors to further clarify 

these relationships and guide more tailored interventions. 
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