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Abstract
Background

Sedentary behaviour has emerged as a potential risk factor for poor mental health among university students. However, little is known
about whether sedentary behaviour accumulated during weekdays and weekends differs in its association with psychological distress
among undergraduates. This study aimed to examine the independent associations of weekday and weekend sedentary behaviour with
depression, anxiety, and stress among Nigerian undergraduates.

Methods

This cross-sectional study included 501 undergraduate students from a Nigerian university. Sedentary behaviour was assessed using the
Sedentary Behaviour Questionnaire (SBQ), while depression, anxiety, and stress were assessed using the Depression Anxiety Stress
Scale-21 (DASS-21). Data on sleep duration, moderate-to-vigorous physical activity (MVPA), and sociodemographic characteristics were
also collected. Spearman's rank correlation and hierarchical multiple linear regression analyses were performed.

Results

The mean age of the participants was 20.2 + 2.25 years, and 60.7% were female. Approximately 58.1%, 74.9%, and 42.5% of participants
reported at least mild depressive symptoms, anxiety symptoms, and stress, respectively. Mean weekday and weekend sedentary
behaviour durations were 4.52 + 3.45 and 11.7 + 7.36 hours/day. Spearman's correlation analysis showed that weekday, weekend, and
total sedentary behaviour were positively correlated with depression, anxiety, and stress (all p < 0.05). After adjusting for sex, age, level of
study, family monthly income, MVPA, and sleep duration, weekday sedentary behaviour was independently associated with depression (B
=0.130, p = 0.004) but not anxiety or stress. In contrast, weekend sedentary behaviour was independently associated with depression (
=0.167, p < 0.001), anxiety (B =0.109, p = 0.018), and stress (3 =0.113, p =0.015).

Conclusion

Psychological distress and sedentary behaviour were highly prevalent among Nigerian undergraduates. Weekend sedentary behaviour
emerged as the most consistent correlate of depression, anxiety, and stress, whereas weekday sedentary behaviour was independently
associated only with depression. These findings suggest that reducing sedentary time, particularly during weekends, may contribute to
improved mental health among university students. Longitudinal studies are warranted to establish causal relationships.

Introduction

Mental health problems among university students have become an important global public health concern, with increasing rates of
depression, anxiety, and stress reported across diverse educational settings [1-3]. Recent evidence from the World Mental Health
International College Student Initiative involving university students across multiple countries showed that approximately 35% of first-year
university students met the criteria for at least one common mental disorder, with anxiety and depressive disorders being the most
prevalent [4]. Similarly, meta-analyses and systematic reviews have reported that the global prevalence of depressive symptoms among
university students ranges from 18.1% to 50%, with substantial proportions also experiencing anxiety and stress-related disorders [5, 6].

University life is often characterised by academic pressure, financial difficulties, lifestyle transitions, and psychosocial challenges that
may adversely affect psychological well-being [7]. These mental health conditions have been associated with impaired academic
performance, reduced quality of life, substance abuse, and increased risk of suicidal behaviours among students [8—10].

Sedentary behaviour (SB) has emerged as an important behavioural risk factor associated with adverse physical and mental health
outcomes [11]. Sedentary behaviour refers to any waking activity characterised by an energy expenditure of < 1.5 metabolic equivalents
while in a sitting, reclining, or lying posture [11]. Among university students, prolonged sedentary time is increasingly common due to
extensive academic activities, screen-based learning, social media use, and entertainment-related screen exposure. Empirical evidence
indicates that university students spend a substantial proportion of their waking hours in SB, with average daily sedentary time often
exceeding 7 hours [12]. A multinational study involving university students from 24 low- and middle-income countries reported a high
prevalence of SB, with many students spending at least 8 hours daily in sedentary activities [13].
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Similarly, evidence from university populations has shown that screen-based sedentary activities, including prolonged smartphone use,
television viewing, and computer-related academic work, have increased considerably in recent years, particularly following the expansion
of digital learning environments [12, 14]. These patterns raise concerns because prolonged SB has been associated with adverse physical
and psychological health outcomes among young adults, including obesity, cardiovascular disease, metabolic disorders, poor sleep
quality, and psychological distress [15, 16]. Importantly, SB is now recognised as a construct distinct from physical inactivity, as
individuals may achieve recommended levels of moderate-to-vigorous physical activity (MVPA) while still engaging in prolonged SB [11,
17].

Emerging evidence indicates that SB may independently contribute to depression, anxiety, and stress through several behavioural and
biological mechanisms [18, 19]. Prolonged sitting and excessive screen exposure may reduce opportunities for social interaction,
increase social isolation, disrupt sleep patterns, and contribute to poor emotional regulation [20, 21]. Sedentary behaviour has also been
associated with inflammatory processes, altered neuroendocrine responses, and reduced psychological well-being [15, 22]. Furthermore,
excessive sedentary time may displace engagement in health-promoting behaviours such as physical activity and recreational
participation, thereby worsening mental health outcomes [17].

Recent studies have suggested that SB patterns may differ between weekdays and weekends, with potentially different implications for
mental health [23-25]. Weekday SB among university students is often driven by academic-related activities such as lectures, studying,
and computer use, whereas weekend SB is more likely to involve recreational and screen-based activities [13]. These behavioural
differences may influence the nature and extent of associations with depression, anxiety, and stress. However, evidence examining the
independent associations of weekday and weekend SB with specific mental health outcomes remains limited and inconsistent,
particularly among university students [26].

Sleep duration is another important behavioural factor closely related to both SB and mental health. Inadequate sleep has been
associated with depression, anxiety, stress, cognitive dysfunction, and reduced emotional resilience among university students [27, 28].
Sedentary behaviour may adversely affect sleep duration and quality through prolonged screen exposure, disrupted circadian rhythms,
and reduced daytime physical activity [29]. Consequently, sleep duration may influence the relationship between SB and mental health
outcomes and should be considered when examining these associations. Similarly, MVPA may influence these relationships, as physically
active individuals may experience protective mental health benefits despite prolonged sedentary time [19]. Therefore, examining the
independent associations of SB with mental health outcomes requires adjustment for both sleep duration and MVPA.

Although several studies have explored the relationship between SB and mental health among university students, most evidence
originates from high-income countries, with limited data available from sub-Saharan Africa [13, 30]. Nigerian undergraduates may
experience unique academic, economic, infrastructural, and psychosocial challenges that may influence SB patterns and mental health
outcomes differently from students in other settings. These challenges include financial hardship, unstable academic calendars,
unemployment concerns, inadequate learning facilities, overcrowded classrooms, poor electricity supply, and increasing academic
competition, all of which may contribute to psychological distress and unhealthy lifestyle behaviours among students [31-35].

Meanwhile, studies among Nigerian university students have reported high prevalences of depression, anxiety, stress, poor sleep quality,
and sedentary lifestyles, suggesting an important but underexplored interaction between behavioural and mental health factors within this
population [31, 36—39]. Furthermore, few studies have simultaneously examined weekday and weekend SB in relation to depression,
anxiety, and stress while accounting for sleep duration, MVPA, and sociodemographic characteristics. Therefore, this study aimed to
examine the independent associations of weekday and weekend SB with depression, anxiety, and stress among Nigerian undergraduates
after adjusting for sleep duration, MVPA, and selected sociodemographic characteristics.

Methodology
Study Design

This study employed a cross-sectional design to examine the independent associations of weekday and weekend SB with depression,
anxiety, and stress among Nigerian undergraduates.

Study Setting and Participants

The study was conducted among undergraduate students of Redeemer’s University, Nigeria. Undergraduate students aged 16 years and
above who were enrolled in full-time academic programmes during the study period were eligible to participate. First-year undergraduate
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students were excluded because they were considered newly admitted and might not yet have fully adapted to the academic and lifestyle
demands of the university environment. Students with self-reported neurological disorders, psychiatric disorders under active treatment,
or physical disabilities limiting mobility were excluded from the study.

Sample Size and Sampling Technique

A total of 501 undergraduate students participated in the study. Participants were recruited using a multistage sampling technique to
enhance the representativeness of the study sample. Faculties were first selected from the university through simple random sampling.
Subsequently, departments and levels of study within the selected faculties were randomly selected. Eligible students who consented to
participate were recruited in proportion to the numbers in the selected classes.

Ethical Considerations
Ethical approval

for the study was obtained from the Health Research Ethics Committee of Redeemer’s University (Approval Number:
RUN/REC/2026/212). Permission to conduct the study was obtained from the university authorities. All participants provided written
informed consent before participation. Confidentiality and anonymity of participants were maintained throughout the study.

Data Collection Procedure

A total of 540 questionnaires were distributed to eligible undergraduates. Of these, 515 were returned (response rate: 95.4%). Fourteen
questionnaires with substantial incomplete data were excluded. Consequently, data from 501 participants were included in the final
analysis. Data collection was conducted between February 2026 and April 2026. Participants completed a self-administered
questionnaire consisting of socio-demographic information and standardised instruments assessing SB, physical activity, sleep duration,
and psychological distress.

Measures
Socio-demographic Characteristics

Information obtained included age, sex, family monthly income, and level of study. Participants reported their family's monthly income in
Nigerian Naira (¥). Family monthly income was categorised based on the Nigerian minimum wage structure into low income (<#70,000),
moderate income (#70,000 to <&140,000), and high income (>#140,000).

Sedentary Behaviour

Sedentary behaviour was assessed using the Sedentary Behaviour Questionnaire (SBQ). The SBQ evaluates time spent in common
sedentary activities such as watching television, using a computer, reading, and sitting during transportation [40]. Participants reported
average sedentary time for weekdays and weekends in hours per day. Total SB time was computed as a weighted average using weekday
and weekend sedentary time values. The SBQ has demonstrated acceptable reliability and validity in adult populations [40].

Depression, Anxiety, and Stress

Depression, anxiety, and stress were assessed using the Depression Anxiety Stress Scale-21 (DASS-21). The DASS-21 consists of 21
items divided into three subscales assessing depressive symptoms, anxiety symptoms, and stress symptoms [41]. Each item is scored
on a 4-point Likert scale ranging from 0 (“Did not apply to me at all”) to 3 (“Applied to me very much or most of the time”). Scores for each
subscale were summed and multiplied by two according to standard scoring guidelines, with higher scores indicating greater
psychological distress.

Depression scores were categorised as normal (0-9), mild (10-13), moderate (14-20), severe (21-27), and extremely severe (> 28).
Anxiety scores were categorised as normal (0-7), mild (8-9), moderate (10-14), severe (15-19), and extremely severe (= 20), while
stress scores were categorised as normal (0—14), mild (15-18), moderate (19-25), severe (26-33), and extremely severe (= 34) [41]. The
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DASS-21 has demonstrated good psychometric properties among Nigerian university students [42]. The Cronbach'’s a coefficient for the
DASS-21 in the present study was 0.872.

Sleep Duration

Participants reported their average nightly sleep duration in hours per night. Sleep duration was treated as a continuous variable in the
primary analyses. For descriptive purposes, sleep duration was also categorised based on recommended sleep guidelines for young
adults as short sleep duration (< 7 hours/night), normal sleep duration (7-9 hours/night), and long sleep duration (> 9 hours/night) [43].

Moderate-to-Vigorous Physical Activity (MVPA)

Moderate-to-vigorous physical activity (MVPA) was assessed using a modified version of the self-report Patient-Centred Assessment and
Counselling for Exercise Plus Nutrition (PACE+) questionnaire [44, 45]. Participants reported the number of days during the previous week
on which they engaged in moderate-to-vigorous physical activities such as brisk walking, cycling, gardening, jogging or running, or other
recreational activities. Based on the PACE+ scoring guidelines, participants were categorised into low physical activity (0-2 days/week),
moderate physical activity (3—4 days/week), and high physical activity (= 5 days/week). PACE + has demonstrated acceptable validity and
reliability among youth populations [46]. In the present study, the modified PACE+ questionnaire demonstrated good internal consistency,
with a Cronbach'’s a coefficient of 0.821.

Statistical Analysis

Data were analysed using IBM SPSS Statistics version 23 (IBM Corp., Armonk, NY, USA). Descriptive statistics, including mean, standard
deviation, frequency, and percentage, were used to summarise participant characteristics and study variables. Data normality was

assessed using the Shapiro—Wilk test. Because some variables were not normally distributed, Spearman's rank correlation analysis was
used to examine bivariate associations among SB variables, psychological distress outcomes, sleep duration, MVPA level, age, and sex.

Hierarchical multiple linear regression analyses were conducted to examine the independent associations of sedentary behaviour with
depression, anxiety, and stress. Separate regression models were constructed for each psychological outcome. In Model 1, socio-
demographic variables (sex, age, level of study, and family monthly income) were entered. In Model 2, behavioural covariates (MVPA level
and sleep duration) were added. In Model 3, SB was entered as the primary independent variable. Separate hierarchical regression models
were performed using weekday SB, weekend SB, and total SB as the primary exposure variables. The assumptions of linear regression
were assessed through examination of residual plots and tests of multicollinearity. Multicollinearity was assessed using the variance
inflation factor (VIF) and tolerance statistics. Statistical significance was set at p < 0.05.

Results

General Characteristics of the Participants

The general characteristics of the participants are presented in Table 1. A total of 501 undergraduate students participated in this study.
The mean age of the participants was 20.2 + 2.25 years. Female students constituted the majority of the participants (60.7%), while
males accounted for 39.3%. Participants were distributed across different levels of study, with 200-level students representing the highest
proportion (28.3%), followed by 300-level (26.9%), 400-level (23.6%), and 500-level students (21.2%). Most participants reported high
family monthly income levels (93.8%), while 4.2% and 2.0% reported moderate- and low-income levels, respectively. Regarding moderate-
to-vigorous physical activity (MVPA), 45.7% of the participants had low MVPA levels, whereas 32.5% and 21.8% demonstrated moderate
and high MVPA levels, respectively.

The mean sleep duration of the participants was 6.22 + 1.65 hours per night. A majority of the participants (62.1%) reported short sleep
duration (<7 hours/night), while 35.1% had normal sleep duration and only 2.8% reported long sleep duration (>9 hours/night). The mean
weekday SB duration was 4.52 + 3.45 hours/day, while weekend SB duration was substantially higher at 11.7 £ 7.36 hours/day. The mean
total weekly SB duration was 6.57 + 4.21 hours/day. The mean depression, anxiety, and stress scores were 13.4 + 10.5, 14.2 + 9.56, and
14.8 £ 9.63, respectively. Based on DASS categorisation, 58.1% of the participants reported at least mild depressive symptoms, while
74.9% demonstrated at least mild anxiety symptoms. Similarly, 42.5% of the participants reported at least mild stress symptoms.
Moderate-to-extremely severe anxiety levels constituted the largest proportion of psychological distress among the participants.

Correlations Among Sedentary Behaviour, Psychological Distress, Sleep Duration, MVPA, Sex, and Age

Table 2 presents the correlations among SB, psychological distress outcomes, sleep duration, MVPA level, sex, and age. Significant
positive correlations were observed among the SB variables. Weekday SB was strongly correlated with weekend SB (r = 0.65, p < 0.001)
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and total SB (r = 0.91, p < 0.001), while weekend SB was also strongly correlated with total SB (r = 0.89, p < 0.001). Weekday, weekend,
and total SB were all positively correlated with depression (r = 0.18-0.21, p < 0.001), anxiety (r = 0.12-0.13, p < 0.010), and stress (r =
0.10-0.14, p = 0.026). Although these correlations were weak, they indicate that higher ~ SB was associated with higher levels of
depressive symptoms, anxiety, and stress.

Strong positive correlations were observed among the psychological distress variables. Depression was positively correlated with anxiety
(r=0.58,p<0.001) and stress (r = 0.56, p < 0.001), while anxiety was positively correlated with stress (r = 0.57, p < 0.001). Sleep duration
was not significantly correlated with SB, depression, anxiety, stress, MVPA level, sex, or age (p > 0.05). Similarly, MVPA level was not
significantly correlated with depression, anxiety, or stress (p > 0.05). However, MVPA level showed weak positive correlations with
weekday SB (r =0.13, p = 0.003), weekend SB (r = 0.15, p = 0.001), and total SB (r = 0.16, p < 0.001).

Sex was negatively correlated with weekend SB (r =-0.19, p < 0.001), total SB (r =-0.15, p = 0.001), and depression (r =-0.11, p = 0.012).
Given that sex was coded as male = 1 and female = 2, these findings suggest that male students tended to report higher weekend and
total SB and higher depression scores than female students. Age demonstrated weak positive correlations with weekday SB (r =0.12,p =
0.011), weekend SB (r = 0.11, p = 0.014), and total SB (r = 0.13, p = 0.004), indicating that older students tended to spend more time in
sedentary activities.

Independent Associations of Sedentary Behaviour with Depression, Anxiety, and Stress

Tables 3-5 present the hierarchical multiple regression analyses examining the independent associations of weekday, weekend, and total
SB with depression, anxiety, and stress after adjusting for sex, age, level of study, family monthly income, MVPA level, and sleep duration.

Weekday Sedentary Behaviour

As shown in Table 3, weekday SB was independently associated with depression after controlling for all covariates (8 = 0.130, p = 0.004).
However, weekday SB was not significantly associated with anxiety (8 = 0.076, p = 0.100) or stress (B = 0.058, p = 0.209). Among the
covariates, sex remained significantly associated with depression across the models (8 =-0.091, p = 0.050), indicating higher depression
scores among male students. The addition of weekday SB in Model 3 explained an additional 1.6% of the variance in depression scores
(AR%=0.016).

Weekend Sedentary Behaviour

Table 4 shows that weekend SB was significantly and positively associated with all three psychological distress outcomes. Higher
weekend SB was associated with higher depression (B = 0.167, p < 0.001), anxiety (8 =0.109, p = 0.018), and stress scores (3 =0.113,p =
0.015) after adjusting for demographic and behavioural covariates. Weekend SB contributed an additional 2.6%, 1.1%, and 1.2% to the
explained variance in depression, anxiety, and stress, respectively. None of the other covariates remained significant in the fully adjusted
models.

Total Sedentary Behaviour

As shown in Table 5, total SB was independently associated with depression (B = 0.161, p < 0.001) and anxiety (B = 0.100, p = 0.032) after
controlling for all covariates. However, the association between total SB and stress was not statistically significant (8 = 0.090, p = 0.051).
Total SB accounted for an additional 2.4% of the variance in depression scores and 0.9% of the variance in anxiety scores. Similar to the
findings for weekend SB, demographic characteristics, MVPA level, and sleep duration were not significantly associated with
psychological distress outcomes in the fully adjusted models.

Overall, weekend SB emerged as the most consistent correlate of psychological distress, demonstrating significant associations with
depression, anxiety, and stress. In contrast, weekday SB was associated only with depression, while total SB was associated with
depression and anxiety but not stress.

Table 1. General characteristics of the participants (N=501)
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Variable
Age (years)
Sex
Male
Female
Level of study
200 level
300 level
400 level
500 level

Family monthly income

Low
Moderate
High

MVPA levels
Low
Moderate
High

Sleep duration (hrs)

Sleep duration pattern

Short
Normal

Long

Weekday SB duration (hours/day)

Weekend SB duration (hours/day)

Total Weekly SB duration (hours/day)

DASS-D Score
Depression levels
Normal
Mild
Moderate
Severe
Extremely severe
DASS-A Score
Anxiety levels
Normal
Mild
Moderate

Severe
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Mean + SD/ n (%)

20.2+2.25

197 (39.3)
304 (60.7)

142 (28.3)
135 (26.9)
118 (23.6)
106 (21.2)

10 (2.0)
21 (4.2)
470 (93.8)

229 (45.7)
163 (32.5)
109 (21.8)
6.22 +1.65

311 (62.1)
176 (35.1)
14 (2.80)

4.52 +3.45
11.7 £7.36
6.57 + 4.21
13.4£10.5

210 (41.9)
68 (13.6)
105 (21.0)
64 (12.8)
54 (10.8)
14.2 £ 9.56

126 (25.1)
27 (5.40)
137 (27.3)
66 (13.2)




Extremely severe
DASS-S Score
Stress levels

Normal

Mild

Moderate

Severe

Extremely severe

145 (28.9)
14.8+9.63

288 (57.5)
63 (12.6)

79 (15.8)
45 (9.00)
26 (5.20)

MVPA Moderate-Vigorous Physical Activity, DASS-D Depression, Anxiety, Stress Scale-Depression Subscale, DASS-A Depression, Anxiety,

Stress Scale-Anxiety Subscale, DASS-S Depression, Anxiety, Stress Scale-Stress Subscale, SB Sedentary Behaviour

Table 2. Spearman correlations among sedentary behaviour, psychological distress outcomes, sleep duration, MVPA, sex, and age

Variable SB SB SB Depression  Anxiety
Weekday = Weekend  Weekly/Total
r(p)
1 2 3
4 5
1 0.65 0.91 0.18 0.12
(0.000%) (0.000%) (0.000%) (0.010%)
2 0.89 0.19 0.12
(0.000%) (0.000%) (0.005%)
3 0.21 0.13
(0.000%) (0.004%)
4 0.58
(0.000%)
5 -
6
7
8
9
10

Stress

6

0.10
(0.026%)

0.14
(0.002%)

0.14
(0.002%)

0.56
(0.000%)

0.57
(0.000%)

Sleep

duration

7
0.006
(0.885)

-0.008
(0.856)

-0.004
(0.921)

0.02
(0.634)

-0.01
(0.757)

0.02
(0.662)

MVPA

8

0.13
(0.003%)

0.15
(0.001%)

0.16
(0.000%)

0.02
(0.744)

-0.01
(0.802)

0.00
(0.992)

0.07
(0.149)

Sex

9

-0.08
(0.076)

-0.19
(0.000%)

-0.15
(0.001%)

-0.11
(0.012%)

-0.05
(0.257)

-0.05
(0.228)

0.04
(0.426)

-0.06
(0.192)

Age

10

0.12
(0.011%)

0.11
(0.014%)

0.13
(0.004%)

0.05
(0.278)

0.03
(0.511)

-0.01
(0.823)

-0.03
(0.488)

0.08
(0.087)

-0.23
(0.000%)

r Spearman’s rho correlation coefficient, p P-value, SB Sedentary behaviour, MVPA Moderate-Vigorous-Physical Activity, * indicates a
significant correlation, Sex code (1 male, 2 female), MVPA code (1 low, 2 moderate, 3 high).

Table 3. Hierarchical multiple regression analysis of the independent association between weekday sedentary behaviour and depression,

anxiety, and stress among Nigerian undergraduates
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Variable Depression Anxiety Stress

B (p-value) B (p-value) B (p-value)
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Sex -0.096 -0.097 -0.091 -0.054 -0.056 -0.052 -0.051 -0.051 -0.049
(0.038%)  (0.037%)  (0.050%)  (0.243) (0.231) (0.263) (0.270) (0.271) (0.298)
Age -0.015 -0.020 -0.019 0.067 0.070 0.071 -0.017 -0.021 -0.021
(0.815) (0.746) (0.758) (0.283) (0.262) (0.256) (0.780) (0.737) (0.743)
Level of 0.039 0.049 0.031 -0.073 -0.077 -0.087 -0.014 -0.008 -0.016
study (0.520) (0.431) (0.613) (0.234) (0.221) (0.167) (0.825) (0.897) (0.800)
Family 0.037 0.038 0.027 0.004 0.003 -0.003 0.055 0.055 0.051

monthly  (0.410) (0.397) (0.542) (0.936) (0.938) (0.941) (0.225) (0.220) (0.264)
Income

MVPA - -0.015 -0.031 - -0.028 -0.037 - 0.002 -0.007
(0.742) (0.495) (0.541) (0.417) (0.998) (0.875)
Sleep 0.041 0.038 0.031 -0.033 0.028 0.027
duration (0.364) (0.399) (0.494) (0.468) (0.535) (0.556)
SB 0.130 0.076 0.058
Weekday (0.004%) (0.100) (0.209)

R?=0.013  R?=0.015  R2=0.031 R?=0.006 R?=0.008 R2=0.014 R2?=0.006 R2=0.007 R?=0.010

Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
R?=0.005 R?=0.003 R2=0.017 R?=0.002 R?=0.004  R?=0.001 R?=0.002  R?=0.005 R2=0.004

F=1.632 Changein  Changein  F=0.803 Changein Changein  F=0.793 Changein  Changein
R2=0.002  R?=0.016 R?=0.002  R?=0.005 R?=0.001 R%=0.003

F=1.235 F=2.245 F=0.685 F=0.977 F=0.591 F=0.734

MVPA Moderate-Vigorous Physical Activity, SB Sedentary behaviour, * indicates a significant association.

Table 4. Hierarchical multiple regression analysis of the independent association between weekend sedentary behaviour and depression,
anxiety, and stress among Nigerian undergraduates
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Variable Depression

B (p-value)
Model 1 Model 2

Sex -0.096 -0.097
(0.038%) (0.037%)
Age -0.015 -0.020
(0.815) (0.746)
Level of 0.039 0.049
study (0.520) (0.4317)
Family 0.037 0.038
monthly (0.410) (0.397)
income
MVPA -0.015
(0.742)
Sleep 0.041
duration (0.364)
SB
Weekend

R?2=0.013  R2%=0.015

Adjusted Adjusted
R?=0.005  R?=0.003

F=1.632 Change in
R%=0.002

F=1.235

Model 3

-0.078
(0.092)

-0.019
(0.756)

0.036
(0.559)

0.020
(0.653)
-0.041

(0.368)

0.031
(0.490)

0.167
(0.000%)

R?=0.061

Adjusted
R?=0.027

Change in
R%=0.026

F=2.990

Anxiety

B (p-value)
Model 1 Model 2 Model 3

-0.054 -0.056 -0.043
(0.243) (0.231) (0.355)
0.067 0.070 0.071
(0.283) (0.262) (0.255)
-0.073 -0.077 -0.085
(0.234) (0.221) (0.173)
0.004 0.003 -0.009

(0.936)  (0.938)  (0.844)

_ -0.028 -0.045
(0.541) (0.329)
0.031 -0.038
(0.494) (0.405)
0.109
(0.018%)

R?2=0.006  R?=0.008  R2=0.019

Adjusted Adjusted Adjusted
R?2=0.002 R?=0.004  R2=0.006

F=0.803 Changein  Changein
R?=0.002  R2=0.011

F=0.685 F=1.396

Stress

B (p-value)
Model 1 Model 2
-0.051 -0.051
(0.270) (0.271)
-0.017 -0.021
(0.780) (0.737)
-0.014 -0.008
(0.825) (0.897)
0.055 0.055
(0.225) (0.220)
- 0.002
(0.998)
0.028
(0.535)
R?2=0.006  R?=0.007
Adjusted Adjusted
R?2=0.002  R?=0.005
F=0.793 Change in
R2=0.001
F=0.591

Model 3

-0.038
(0.411)

-0.020
(0.744)

-0.017
(0.786)

0.043
(0.339)
-0.017

(0.702)

0.021
(0.638)

0.113
(0.015%)

R2=0.019

Adjusted
R2=0.005

Change in
R?=0.012

F=1.360

MVPA Moderate-Vigorous Physical Activity, SB Sedentary behaviour, * indicates a significant association

Table 5. Hierarchical multiple regression analysis of the independent association between total sedentary behaviour and depression,
anxiety, and stress among Nigerian undergraduates
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Variable Depression Anxiety Stress

B (p-value) B (p-value) B (p-value)
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Sex -0.096 -0.097 -0.083 -0.054 -0.056 -0.047 -0.051 -0.051 -0.044
(0.038%)  (0.037%)  (0.071) (0.243) (0.231) (0.311) (0.270) (0.271) (0.351)
Age -0.015 -0.020 -0.019 0.067 0.070 0.071 -0.017 -0.021 -0.020
(0.815) (0.746) (0.760) (0.283) (0.262) (0.254) (0.780) (0.737) (0.745)
Levelof  0.039 0.049 0.030 -0.073 -0.077 -0.088 -0.014 -0.008 -0.019
study (0.520) (0.431) (0.627) (0.234) (0.221) (0.158) (0.825) (0.897) (0.764)
Family 0.037 0.038 0.022 0.004 0.003 -0.007 0.055 0.055 0.046

monthly  (0.410) (0.397) (0.629) (0.936) (0.938) (0.872) (0.225) (0.220) (0.309)
Income

MVPA ______ -0015 -0.039 o -0.028 -0.042 o 0.002 -0.014
(0.742) (0.390) (0.541) (0.352) (0.998) (0.766)
Sleep 0.041 0.034 0.031 -0.036 0.028 0.024
duration (0.364) (0.449) (0.494) (0.433) (0.535) (0.595)
Total SB 0.161 0.100 0.090
(0.000%) (0.032%) (0.051)

R?2=0.013  R2=0.015 R?=0.039 R?=0.006 R2=0.008 R2?=0.018 R?=0.006 R2=0.007 R2?=0.015

Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
R?2=0.005 R2=0.003 R?=0.025 R?=0.002 R?=0.004 R?=0.004 R?=0.002 R2?=0.005 R?=0.001

F=1.632 Changein Changein  F=0.803 Changein Changein  F=0.793 Changein  Changein
R?=0.002  R?=0.024 R?=0.002  R?=0.009 R%=0.001 R%=0.008

F=1.235 F=1.632 F=0.685 F=1.256 F=0.591 F=1.057

MVPA Moderate-Vigorous Physical Activity, SB Sedentary behaviour, * indicates a significant association.

Discussion

This study examined the associations of weekday, weekend, and total SB with depression, anxiety, and stress among Nigerian
undergraduates. Several important findings emerged from this study. First, a substantial proportion of participants reported psychological
distress, particularly anxiety symptoms. Second, SB was positively associated with depression, anxiety, and stress. Third, weekend SB
emerged as the most consistent correlate of psychological distress, remaining independently associated with depression, anxiety, and
stress after adjustment for socio-demographic characteristics, MVPA, and sleep duration. In contrast, weekday SB was independently
associated only with depression, while total SB was associated with depression and anxiety but not stress.

The prevalence of psychological distress observed in this study is concerning. More than half of the participants reported at least mild
depressive symptoms, approximately three-quarters reported at least mild anxiety symptoms, and over two-fifths reported at least mild
stress symptoms. These findings are consistent with previous studies reporting a high burden of mental health problems among
university students globally and in low- and middle-income countries [4—-6]. The high prevalence of anxiety symptoms observed in the
present study may reflect academic demands, financial concerns, uncertainty regarding future employment, and other psychosocial
stressors commonly experienced by university students.

Participants accumulated considerably more sedentary time during weekends than on weekdays. While the average weekday SB duration
was 4.52 hours/day, the weekend SB duration exceeded 11 hours/day. This pattern suggests that students may spend a substantial
proportion of their leisure time engaging in sedentary pursuits. Similar findings have been reported among university students, where non-
academic periods are characterised by prolonged recreational screen use, social media engagement, gaming, and television viewing [12,
15]. The substantially higher weekend sedentary time observed in the present study highlights weekends as a potentially important target
period for behavioural interventions.

Consistent with previous research, all SB indicators were positively correlated with depression, anxiety, and stress [18, 19, 47]. Several
mechanisms may explain these associations. Prolonged SB may contribute to reduced social interaction, increased screen exposure,
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poorer emotional regulation, and adverse neurobiological processes, including low-grade inflammation and dysregulation of
neurotransmitter pathways involved in mood regulation [48, 49]. Furthermore, excessive sedentary time may displace opportunities for
social engagement, recreation, and other health-promoting activities that support psychological well-being.

The most important finding of this study was that weekend SB was the most consistent correlate of psychological distress. Higher
weekend sedentary time was independently associated with depression, anxiety, and stress even after adjustment for socio-demographic
characteristics, MVPA, and sleep duration. In contrast, weekday SB was associated only with depression. This finding suggests that the
context in which SB occurs may influence its relationship with mental health. Weekday sedentary time among university students is likely
to be dominated by compulsory academic activities such as attending lectures, studying, and completing assignments. In contrast,
weekend sedentary time is more likely to reflect discretionary sedentary pursuits, including prolonged social media use, video streaming,
gaming, and other screen-based leisure activities. Emerging evidence suggests that mentally passive SBs have stronger associations with
psychological distress than mentally active SBs, such as reading or studying [47, 48, 50]. Therefore, the stronger associations observed
for weekend SB suggest that the behavioural context of sedentary activities may be an important determinant of psychological well-
being.

The findings also suggest that not all SB exerts the same psychological influence. Although total SB was associated with depression and
anxiety, its association with stress was no longer statistically significant after adjustment. Similarly, weekday SB was associated only with
depression. These findings support emerging evidence that different domains and timing of SB may have distinct health implications and
should not be considered a single homogeneous behaviour [48]. Future studies should therefore distinguish between academic,
occupational, transportation-related, and recreational sedentary activities when examining mental health outcomes.

Contrary to expectations, MVPA was not independently associated with depression, anxiety, or stress. Although physical activity is
generally associated with better mental health [51, 52], the present findings suggest that SB may influence psychological distress
independently of physical activity participation. Individuals may achieve moderate or high levels of MVPA while simultaneously
accumulating prolonged periods of sedentary time [11, 17]. Consequently, the adverse psychological effects associated with excessive
sitting may persist despite engagement in physical activity. These findings support the growing recognition that SB and physical activity
are related but distinct behavioural constructs.

Similarly, sleep duration was not independently associated with depression, anxiety, or stress. This finding contrasts with previous studies
that have linked insufficient sleep to poor mental health among university students [27, 28]. However, sleep duration alone may not
adequately capture overall sleep health. Factors such as sleep quality, sleep efficiency, sleep timing, and sleep disturbances may be more
strongly related to psychological well-being than sleep duration alone. Future research should therefore incorporate more comprehensive
measures of sleep.

The findings of this study have important public health implications. University health promotion programmes often focus primarily on
increasing physical activity. However, the present findings suggest that reducing SB, particularly during weekends, may represent an
additional strategy for improving mental health among students. Interventions that encourage active leisure activities, recreational sports
participation, reduced recreational screen time, and greater social engagement on weekends may contribute to reductions in depression,
anxiety, and stress.

A major strength of this study is the relatively large sample size and the separate examination of weekday, weekend, and total SB. The
inclusion of multiple psychological outcomes and adjustment for important behavioural and socio-demographic factors further
strengthens the findings. Nevertheless, several limitations should be acknowledged. The cross-sectional design precludes causal
inference and raises the possibility of reverse causation. Sedentary behaviour, sleep duration, physical activity, and psychological distress
were assessed using self-report measures and may therefore be subject to recall bias. In addition, residual confounding from
unmeasured factors such as dietary habits, substance use, social support, and academic performance cannot be excluded. Participants
were recruited from a single university, which may limit the generalisability of the findings. Future longitudinal studies are needed to
determine the directionality of the observed associations. Studies employing objective measures of SB and physical activity, such as
accelerometry, would provide more robust evidence. Further research should also investigate specific sedentary domains, particularly
recreational screen-based SBs, to better understand the mechanisms linking SB and psychological distress among university students.

Conclusion

This study revealed a high prevalence of psychological distress among Nigerian undergraduates, with approximately three-fifths of
participants reporting at least mild depressive symptoms, three-quarters reporting at least mild anxiety symptoms, and over two-fifths
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reporting at least mild stress symptoms. Sedentary behaviour was also common, particularly during weekends, when sedentary time was
substantially higher than during weekdays. Sedentary behaviour was positively associated with depression, anxiety, and stress. After
adjusting for sociodemographic and lifestyle factors, weekend SB emerged as the most consistent correlate of psychological distress,
showing significant associations with depression, anxiety, and stress, whereas weekday SB was independently associated only with
depression. These findings suggest that SB accumulated during weekends may be particularly important for students' mental health.
Interventions aimed at reducing sedentary time, especially during weekends, may contribute to improved psychological well-being among
undergraduates. Further longitudinal studies are needed to establish causal relationships.

Declarations

Ethics approval and consent to participate

This study was conducted in line with the Declaration of Helsinki (as revised in 2013). Ethical clearance was obtained from the Health
Research Ethics Committee of Redeemer’s University (Approval Number: RUN/REC/2026/212). Written informed consent was obtained
from all participants.

Consent for publication

Not applicable

Availability of data and materials

The data generated in this study is available from the corresponding author on reasonable request
Competing interests

No competing interests

Funding

This study received no external funding

Authors’ contributions

ABA was involved in the design and conceptualisation of the study. ABA, IPA, DOF, NA, AO, MCA, AK, and CEM were involved in data
collection, analysis, and interpretation. ABA wrote the initial draft of the manuscript. ABA, IPA, DOF, NA, AO, MCA, AK, and CEMcontributed
to the writing of the final draft of the manuscript. All authors read and approved the final manuscript.

Acknowledgement

None

References

1. Haruna U, Mohammed AR, Braimah M. Understanding the burden of depression, anxiety and stress among first-year undergraduate
students. BMC Psychiatry. 2025;25(1):632.

2. Julius B, Putteeraj M, Somanah J. A systematic review of university students’ mental health in sub-Saharan Africa. Transform High
Educ. 2024;9:316.

3. LiQ,LiJ, Fan Y. Addressing mental health in university students: a call for action. Front Public Health. 2025;13:1614999.

4. Auerbach RP, Mortier P, Bruffaerts R, Alonso J, Benjet C, Cuijpers P, Demyttenaere K, Ebert DD, Green JG, Hasking P, Murray E, Nock
MK, Pinder-Amaker S, Sampson NA, Stein DJ, Vilagut G, Zaslavsky AM, Kessler RC, WHO WMH-ICS Collaborators. Student Project:
prevalence and distribution of mental disorders. J Abnorm Psychol. 2018;127(7):623-38. WHO World Mental Health Surveys
International College.

5. Ibrahim AK, Kelly SJ, Adams CE, Glazebrook C. A systematic review of studies of depression prevalence in university students. J
Psychiatr Res. 2013;47(3):391-400.

6. Agyapong-Opoku N, Agyapong-Opoku F, Agyapong B, Greenshaw AJ. Anxiety and depressive symptoms among medical students: a
scoping review of systematic reviews and meta-analyses. Front Public Health. 2026;13:1710333.

Page 13/15



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Barbayannis G, Bandari M, Zheng X, Baquerizo H, Pecor KW, Ming X. Academic stress and mental well-being in college students:

correlations, affected groups, and COVID-19. Front Psychol. 2022;13:886344.

. Bruffaerts R, Mortier P, Kiekens G, Auerbach RP, Cuijpers P, Demyttenaere K, Green JG, Nock MK, Kessler RC. Mental health problems

in college freshmen: prevalence and academic functioning. J Affect Disord. 2018;225:97-103.

. Alothman SA, Al Baiz AA, Alzaben AS, Khan R, Alamri AF, Omer AB. Factors associated with lifestyle behaviors among university

students: a cross-sectional study. Healthc (Basel). 2024;12(2):154.
Salazar-Granizo YE, Hueso-Montoro C, Caparros-Gonzalez RA. Lifestyles and academic stress in university students of health
sciences: a mixed-methodology study. Healthc (Basel). 2024;12(14):1384.

Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung AE, Chastin SFM, Altenburg TM, Chinapaw MJM, SBRN
Terminology Consensus Project Participants. Sedentary Behavior Research Network (SBRN): terminology consensus project process
and outcome. Int J Behav Nutr Phys Act. 2017;14(1):75.

Castro O, Bennie J, Vergeer |, Bosselut G, Biddle SJH. Correlates of sedentary behaviour in university students: a systematic review.
Prev Med. 2018;116:194-202.

Pengpid S, Peltzer K. Sedentary behaviour, physical activity and life satisfaction, happiness and perceived health status in university
students from 24 countries. Int J Environ Res Public Health. 2019;16(12):2084.

Kumban W, Cetthakrikul S, Santiworakul A. Smartphone addiction, screen time, and physical activity of different academic majors and
study levels in university students. Int J Environ Res Public Health. 2025;22(2):237.

Vancampfort D, Stubbs B, Firth J, Van Damme T, Koyanagi A. Sedentary behavior and depressive symptoms among 67,077
adolescents aged 12-15 years from 30 low- and middle-income countries. Int J Behav Nutr Phys Act. 2018;15(1):73.

Liu W, Yuan Q, Zeng N, McDonough DJ, Tao K, Peng Q, Gao Z. Relationships between college students' sedentary behavior, sleep
quality, and body mass index. Int J Environ Res Public Health. 2021;18(8):3946.

Owen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the population-health science of sedentary behavior. Exerc Sport Sci
Rev. 2010;38(3):105-13.

Zhai L, Zhang Y, Zhang D. Sedentary behaviour and the risk of depression: a meta-analysis. Br J Sports Med. 2015;49(11):705-9.
Barbosa BCR, de Menezes-Junior LAA, Frois LF, Vidigal MCA, de Paula W, Chagas CMDS, Machado EL, Nobre LN, de Freitas ED,
Vidigal FC, Cardoso CS, da Silva LS, Meireles AL. Replacing sedentary behavior with physical activity reduces symptoms of anxiety
and depression: a study with young adults. BMC Public Health. 2025;25(1):2971.

Teychenne M, Costigan SA, Parker K. The association between sedentary behaviour and risk of anxiety: a systematic review. BMC
Public Health. 2015;15:513.

Devi KA, Singh SK. The hazards of excessive screen time: impacts on physical health, mental health, and overall well-being. J Educ
Health Promot. 2023;12:413.

Chauntry AJ, Bishop NC, Hamer M, Kingsnorth AP, Chen YL, Paine NJ. Sedentary behaviour is associated with heightened
cardiovascular, inflammatory and cortisol reactivity to acute psychological stress. Psychoneuroendocrinology. 2022;141:105756.

Bourke M, Phillips SM. Associations between type and timing of sedentary behaviour and affect in adolescents: an ecological
momentary assessment study. Ment Health Phys Act. 2023;25:100550.

Gibson AM, Muggeridge DJ, Hughes AR, Kelly L, Kirk A. An examination of objectively measured sedentary behavior and mental well-
being in adults across weekdays and weekends. PLoS ONE. 2017;12(9):e0185143.

Alansare AB. Associations of domain and pattern of sedentary behaviors with symptoms of mental disorders in Saudi adults: the
sedentary behavior paradox. Int J Ment Health Promot. 2024;26(1):11-20.

Huang Z, Liu Y, Zhou Y. Sedentary behaviors and health outcomes among young adults: a systematic review of longitudinal studies.
Healthc (Basel). 2022;10(8):1480.

Gosadi IM, Shnaimer JA. Association between depression, anxiety, and stress and sleep quality among university students from
Saudi Arabia: a cross-sectional study. Psychol Res Behav Manag. 2025;18:2287-98.

Alhamed AA. The link among academic stress, sleep disturbances, depressive symptoms, academic performance, and the
moderating role of resourcefulness in health professions students during COVID-19 pandemic. J Prof Nurs. 2023;46:83-91.

Yang Y, Shin JC, Li D, An R. Sedentary behavior and sleep problems: a systematic review and meta-analysis. Int J Behav Med.
2017;24(4):481-92.

van Sluijs EMF, Ekelund U, Crochemore-Silva |, Guthold R, Ha A, Lubans D, Oyeyemi AL, Ding D, Katzmarzyk PT. Physical activity
behaviours in adolescence: current evidence and opportunities for intervention. Lancet. 2021;398(10298):429-42.

Page 14/15



31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

Adewuya AO, Ola BA, Aloba 00, Mapayi BM, Oginni OO. Depression amongst Nigerian university students: prevalence and
sociodemographic correlates. Soc Psychiatry Psychiatr Epidemiol. 2006;41(8):674-8.

Fentahun S, Rtbey G, Nakie G, Andualem F, Tinsae T, Kibralew G, Tesfaw G, Kifle T, Kelebie M, Tadesse G. Burden of perceived stress
among university students in Africa: a systematic review and meta-analysis. BMC Public Health. 2025;25(1):2248.

Salako C. Challenges facing university education in Nigeria: the way forward. J Educ Found. 2015;4(1):93-8.

Dada JO, Babatunde SO, Adeleye RO. Assessment of academic stress and coping strategies among built environment undergraduate
students in Nigerian higher education. J Appl Res High Educ. 2019;11(3):367-78.

Okoye OC. Perceived stress and stressors among undergraduate medical students of a Nigerian institution. Malawi Med J.
2022;34(4):245-51.

Seun-Fadipe CT, Mosaku KS. Sleep quality and psychological distress among undergraduate students of a Nigerian university. Sleep
Health. 2017;3(3):190-4.

Okwudishu O, Okebalama VC, Bamidele EF, Osinaike A, Adefala NO, Olabiyi HO, Nwudele U, Chinatu-Nwankwo O, Fide-Nwoko FU,
Opadotun OA, Chigozie UC, Quadri 10. Evaluation of the prevalence and factors affecting the mental health of undergraduate medical
students in a Nigerian university: a cross-sectional study. Niger Med J. 2025;66(4):1333-45.

Ademoyegun AB, Afolabi V, Awotipe A, et al. Prevalence and correlates of adherence to the 24-h movement behaviours guidelines for
adults in a sample of Nigerian university students. Bull Fac Phys Ther. 2025;30:55.

Ademoyegun AB, Ibitoye A, Afolabi J, Awotidebe T, Mbada C. Academic performance and depression among university students: the
serial mediating role of sleep duration and psychological stress. J Contemp Stud Epidemiol Public Health. 2025;6(1):ep25004.
Rosenberg DE, Norman GJ, Wagner N, Patrick K, Calfas KJ, Sallis JF. Reliability and validity of the Sedentary Behavior Questionnaire
(SBQ) for adults. J Phys Act Health. 2010;7(6):697-705.

Lovibond PF, Lovibond SH. The structure of negative emotional states: comparison of the Depression Anxiety Stress Scales (DASS)
with the Beck Depression and Anxiety Inventories. Behav Res Ther. 1995;33(3):335-43.

Coker AQ, Coker 00, Sanni D. Psychometric properties of the 21-item Depression Anxiety Stress Scale (DASS-21). Afr Res Rev.
2018;12(2):135-42.

Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, Hazen N, Herman J, Katz ES, Kheirandish-Gozal L, Neubauer DN,
O'Donnell AE, Ohayon M, Peever J, Rawding R, Sachdeva RC, Setters B, Vitiello MV, Ware JC. Adams Hillard PJ. National Sleep
Foundation's sleep time duration recommendations: methodology and results summary. Sleep Health. 2015;1(1):40-3.

Prochaska JJ, Sallis JF, Long B. A physical activity screening measure for use with adolescents in primary care. Arch Pediatr Adolesc
Med. 2001;155(5):554-9.

Delisle TT, Werch CE, Wong AH, et al. Relationship between frequency and intensity of physical activity and health behaviors of
adolescents. J Sch Health. 2010;80(3):134-40.

Murphy MH, Rowe DA, Belton S, Woods CB. Validity of a two-item physical activity questionnaire for assessing attainment of physical
activity guidelines in youth. BMC Public Health. 2015;15:1080.

Huang Y, Li L, Gan Y, et al. Sedentary behaviors and risk of depression: a meta-analysis of prospective studies. Transl Psychiatry.
2020;10:26.

Hallgren M, Nguyen TT, Owen N, Stubbs B, Vancampfort D, Lundin A, Dunstan D, Bellocco R, Lagerros YT. Cross-sectional and
prospective relationships of passive and mentally active sedentary behaviours and physical activity with depression. Br J Psychiatry.
2020;217(2):413-9.

Teychenne M, Ball K, Salmon J. Sedentary behavior and depression among adults: a review. Int J Behav Med. 2010;17(4):246-54.
Werneck AO, Hoare E, Stubbs B, van Sluijs EMF, Corder K. Association of mentally active and mentally passive sedentary behaviour
with depressive symptoms among adolescents. J Affect Disord. 2021;294:143-50.

Biddle SJH, Ciaccioni S, Thomas G, Vergeer |. Physical activity and mental health in children and adolescents: an updated review of
reviews and an analysis of causality. Psychol Sport Exerc. 2019;42:146—-55.

Schuch FB, Vancampfort D, Firth J, Rosenbaum S, Ward PB, Silva ES, Hallgren M, De Ponce A, Dunn AL, Deslandes AC, Fleck MP,
Carvalho AF, Stubbs B. Physical activity and incident depression: a meta-analysis of prospective cohort studies. Am J Psychiatry.
2018;175(7):631-48.

Page 15/15



