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ABSTRACT

Lifestyle behaviors are consistently linked to mental health in university students, but
anxiety, depression, and perceived stress are often analyzed as if they were one construct,
despite being distinct conditions. Whether lifestyle behaviors relate differently to each of
these outcomes is not well established. This study examined the associations of sleep
duration, screen time, and physical activity with anxiety, depression, and perceived stress,
and tested whether these lifestyle behaviors show distinct patterns across the three outcomes.
A cross-sectional study was conducted among 486 university students. Sleep duration, screen
time, and physical activity were assessed by self-report. Anxiety, depression, and perceived
stress were measured with the GAD-7, PHQ-9, and PSS, respectively. Three multiple linear
regression models tested the independent contribution of each lifestyle behavior to each
outcome. Screen time significantly predicted anxiety and perceived stress but not depression.
Sleep duration was the only significant predictor of depression. Physical activity did not
independently predict any outcome once the other lifestyle variables were controlled.
Lifestyle behaviors were associated with specific outcomes rather than with psychological
distress broadly. Anxiety, depression, and perceived stress should not be treated as
interchangeable outcomes in lifestyle research. Each showed a different behavioral predictor,
which suggests that interventions for student mental health may work better when matched to
a specific outcome rather than applied as one general recommendation.

Keywords: Anxiety, depression, perceived stress, lifestyle behaviors, sleep duration, screen
time, physical activity, university students, multiple linear regression

and university students face a particular combination of academic, financial, and

social pressures that puts them at elevated risk!>*!. Beyond the direct toll on well-
being, these conditions affect academic performance and relationships, which is why
identifying modifiable behavioral factors has become a research priority.

ﬁ nxiety, depression, and stress account for a large share of the global disease burden,
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Sleep duration, screen time, and physical activity are the three lifestyle behaviors studied
most often in this context, partly because they are woven into students' daily routines and
partly because they can be targeted by intervention. Sleep supports emotional regulation and
cognitive recovery, and short sleep duration has repeatedly been linked to worse mental
health®S. Screen time has risen sharply with smartphone and social media use, and has been
associated with psychological distress through pathways such as disrupted sleep, reduced in-
person contact, and social comparison’. Physical activity, in contrast, is generally treated as
protective.

Each of these associations is well documented individually. Poor sleep predicts depression
and anxiety*; heavy screen use predicts anxiety and stress’; regular activity predicts lower
distress overall'!. The problem is that most studies test only one lifestyle behavior against
one outcome, or collapse anxiety, depression, and stress into a single distress score. That
approach assumes the three conditions respond to the same behaviors in the same way. But
anxiety, depression, and stress differ in their symptom profiles and, plausibly, in their
underlying mechanisms — a lifestyle factor that strongly predicts anxiety may say nothing
about depression, and vice versa.

This study tests that assumption directly. By modeling sleep duration, screen time, and
physical activity against all three outcomes within the same sample and analytic framework,
we ask whether these behaviors produce one general pattern of association or three separate
ones. We hypothesized the latter: that each outcome would show its own behavioral
signature, and that anxiety, depression, and perceived stress should not be treated as
interchangeable in lifestyle research.

REVIEW OF LITERATURE

1. Lifestyle Behaviors and Mental Health

Sleep, screen time, and physical activity influence the neurobiological and behavioral
processes underlying mental health, and all three are shaped by the irregular schedules and
heavy technology use typical of student life. Because they are behaviors rather than fixed
traits, they are a natural target for prevention-focused research, which is why work in this
area has increasingly asked which behavior matters most for which outcome.

2. Sleep Duration and Psychological Distress

Sleep supports memory consolidation and emotional regulation, and shorter sleep duration
has been tied to worse mood, higher anxiety, and greater stress in both adolescents and
university students*®. Proposed mechanisms include HPA-axis dysregulation and impaired
prefrontal function®. That said, the strength of these associations varies across studies; some
find sleep more closely tied to depression than to anxiety or stress, which is one of the
questions this study revisits directly.

3. Screen Time and Mental Health

Screen time has risen alongside smartphone and social media use, and is thought to affect
mental health through several overlapping routes: disrupted sleep, less face-to-face contact,
sedentary behavior, and exposure to cyberbullying or social comparison”!?. Studies
generally report a positive association between screen time and anxiety, depression, and
stress, but the size of that association is inconsistent, and some work finds a stronger link to
anxiety specifically than to depression®*.
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4. Physical Activity and Mental Health

Exercise is usually described as protective, with proposed pathways including endorphin
release, improved cardiovascular function, and psychological benefits such as higher self-
efficacy?®. Evidence in university samples is mixed, however: some studies find clear
protective effects, others find the association disappears once other lifestyle variables are
controlled. This inconsistency suggests physical activity's relevance may depend on which
outcome is being measured.

Research Gap

Three limitations recur across this literature. Most studies examine one psychological
outcome at a time rather than comparing several within the same sample, which makes it
hard to tell whether a given behavior is genuinely specific to one condition or simply
understudied for the others. Many studies also treat anxiety, depression, and stress as
interchangeable, despite moderate rather than complete overlap between them. And most
research asks whether a lifestyle behavior relates to distress in general, rather than which
behavior relates to which outcome — the latter question being the one that actually informs
targeted intervention design.

This study addresses all three by testing sleep duration, screen time, and physical activity
against anxiety, depression, and perceived stress within one regression framework and one
sample.

METHODOLOGY

Research questions:
e RQ1: Do sleep duration, screen time, and physical activity relate differently to
anxiety, depression, and perceived stress?
e RQ2-4: Is each lifestyle behavior significantly associated with each outcome?
e RQS5: Which behavior best predicts each outcome?
e RQ6: Do the three outcomes show distinct behavioral profiles?

Hypotheses

e H1 (primary): Sleep duration, screen time, and physical activity will show
differential associations with anxiety, depression, and perceived stress, indicating
these are distinct rather than interchangeable outcomes.

o H2: Higher screen time will be positively associated with anxiety.

o H3: Higher screen time will be positively associated with perceived stress.

o H4: Shorter sleep duration will be associated with higher depressive symptoms.

o HS5: Physical activity will be negatively associated with all three outcomes.

Objectives
e General objective: To examine whether sleep duration, screen time, and physical
activity show differential associations with anxiety, depression, and perceived stress
among university students.
e Specific objectives:
1. Determine the association between sleep duration and each of the three
outcomes.
2. Determine the association between screen time and each of the three outcomes.
3. Determine the association between physical activity and each of the three
outcomes.
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4. Compare the relative contribution of the three lifestyle behaviors across
outcomes.

5. Establish whether anxiety, depression, and perceived stress show distinct
behavioral predictors.

METHODS
Sample
The sample comprised 486 university students recruited by convenience sampling between
January and February 2026. All participants gave informed consent and were told they could
withdraw at any time without penalty.
e Inclusion criteria: Undergraduate or Postgraduate status; able to understand the
questionnaire; provided informed consent.
e FExclusion criteria: incomplete responses; a current, treated psychiatric diagnosis
(where applicable); duplicate submissions.

Research design

This was a cross-sectional study, chosen because it allows simultaneous assessment of
multiple lifestyle behaviors and multiple psychological outcomes within one sample. Data
were collected through a structured, self-administered questionnaire.

Statistical analysis
Analyses were run in IBM SPSS (Version 29):

1. Descriptive statistics summarized participant characteristics and study variables.

2. Cronbach's alpha assessed internal consistency of the GAD-7, PHQ-9, and PSS.

3. Pearson correlations examined bivariate relationships among all variables.

4. Three multiple linear regressions tested sleep duration, screen time, and physical
activity simultaneously as predictors of anxiety (Model 1), depression (Model 2), and
perceived stress (Model 3).

5. Standardized coefficients (), 95% ClIs, p-values, and R?> were reported, with
significance set at p <.05.

Variables

Independent Variables - Lifestyle behaviours
1. Screen time
2. Sleep duration
3. Physical activity

Dependent Variables - Mental health indicators
1. Anxiety
2. Depression
3. Perceived stress

Instruments

o Sleep duration was self-reported average daily hours, treated as continuous.

e Screen time was self-reported average daily recreational hours (smartphone,
computer, tablet, television), excluding essential academic use.

o Physical activity was a self-reported average activity level, with higher scores
indicating more activity**%>,

o Anxiety was measured with the GAD-7 (7 items, 03 scale, total range 0-21)!".

« Depression was measured with the PHQ-9 (9 items, 0-3 scale, total range 0-27)".
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e Perceived stress was measured with the PSS-10, with higher scores indicating

greater perceived stress’.

Procedure

Participants completed the questionnaire online after receiving study information and
providing consent. Participation was voluntary, anonymous, and confidential; no identifying
information was collected.

Data Collection
Participants were recruited online through mental health forums, university emails, and
social media platforms.

RESULTS

1. Participant Characteristics
486 university students participated. Descriptive statistics for all study variables are reported
in Table 1.

Table 1
Statistics

physical screen
age sleep hr. activity time depp. | anxity | stress
N Valid 500 500 500 486 500 486 500
Missing 0 0 0 14 0 14 0
Mean 21.47 6.20 2.64 6.45 5.04 6.28 | 12.12
Median 22.00 6.30 3.00 5.00 4.50 6.00 | 11.00
Std Dev 2.03 1.31 1.72 5.11 3.06 4.01 5.84
Minimum 17.00 3.00 .00 .00 1.00 .00 1.00
Maximum 28.00 10.00 7.00 27.00 | 16.00 | 21.00 | 38.00

2. Prediction of Anxiety

The model predicting anxiety was significant, F(3, 482) = 508.78, p <.001, R* =.76. Screen
time was a significant positive predictor (f = .87, p <.001): more screen time was associated
with higher anxiety. Sleep duration and physical activity were not significant predictors once
the other variables were controlled.

Table 2

Model Summary (anxity)

Std. Error
Adjusted of the
R R Square R Square Estimate
.87 .76 76 1.97
ANOVA (anxity)
Sum of Mean
Squares df Square F Sig.
Regression 5912.77 3 1970.92 508.78 .000
Residual 1867.18 482 3.87
Total 7779.94 485
Coefficients (anxity)
Standardized
Unstandardized Coefficients | Coefficients
B Std. Error Beta t Sig.
(Constant) 1.63 .46 .00 3.53 .000
sleep hr. .03 .07 .01 .43 .668
physical activity .02 .05 .01 41 .684
screen time .68 .02 .87 39.03 .000
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3. Prediction of Depression
The model predicting depression was significant, F(3, 482) = 15.12, p < .001, R? = .09.
Sleep duration was the only significant predictor (B = —.28, p < .001): shorter sleep was

associated with higher depressive symptoms. Screen time and physical activity were not
significant.

Table 3
Model Summary (depp.)
Std. Error
Adjusted of the
R R Square R Square Estimate
.29 .09 .08 2.88
ANOVA (depp.)
Sum of Mean
Squares df Square F Sig.
Regression 375.61 3 125.20 15.12 .000
Residual 3991.23 482 8.28
Total 4366.84 485
Coefficients (depp.)
IStandardized
Unstandardized Coefficients | Coefficients
B Std. Error Beta t Sig.
(Constant) 8.92 .68 .00 13.20 .000
sleep hr. -.65 .10 -.28 -6.52 .000
physical activity .11 .08 .06 1.44 .151
screen time -.03 .03 -.04 -1.02 .309

4. Prediction of Perceived Stress

The model predicting perceived stress was significant, F(3, 482) = 415.58, p < .001, R =
.72. Screen time was a significant positive predictor (B = .85, p <.001). Sleep duration and
physical activity were not significant.

Table 4
Model Summary (stress)
Std. Error
Adjusted of the
R R Square R Square Estimate
.85 72 72 3.11

ANOVA (stress)

Sum of Mean

Squares df Square F Sig.
Regression 12046.74 3 4015.58 “415.58 .000
Residual 4657.42 482 9.66
Total 16704.16 485

Coefficients (stress)

IStandardized

Unstandardized Coefficients | Coefficients
B Std. Error Beta t Sig.
(Constant) 5.63 73 .00 7.72 .000
sleep hr. .05 .11 .01 .50 .619
physical activity -.03 .08 -.01 -.40 .690
screen time .97 .03 .85 35.24 000
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Comparison Across Models

Screen time predicted anxiety and perceived stress but not depression. Sleep duration
predicted depression but not anxiety or stress. Physical activity predicted none of the three
outcomes after adjustment. The three regression models point to different predictors for
different outcomes rather than one behavior driving distress broadly.

DISCUSSION

This study tested whether sleep duration, screen time, and physical activity relate to anxiety,
depression, and perceived stress in the same way, or differently. They differed: screen time
predicted anxiety and stress, sleep duration predicted depression, and physical activity
predicted none of the three once the other behaviors were controlled.

The screen time—anxiety association was the strongest finding (f = .87). This fits with prior
work linking heavy digital media use to anxiety through social comparison, information
overload, fear of missing out, and reduced face-to-face contact, along with its knock-on
effects on sleep®”*’. The screen time-stress association (B = .85) was similarly strong,
plausibly reflecting the fact that students use devices for both coursework and socializing,
leaving little room for disengagement from notifications, deadlines, and constant
connectivity'”.

Sleep duration, by contrast, predicted depression specifically (B = —.28) but not anxiety or
stress. This is consistent with evidence that sleep loss affects neurotransmitter systems and
HPA-axis regulation in ways tied to mood disturbance™. One plausible reading is that
anxiety and stress track more closely with immediate situational demands, while depression
reflects a more persistent disturbance in emotional functioning — which would explain why
sleep, a more stable trait-like behavior, aligns with depression rather than with the two more
reactive outcomes.

Physical activity's null result across all three outcomes ran counter to the hypothesis®®. This
could reflect insufficient activity intensity or frequency in this sample, a genuine effect that
is small relative to sleep and screen time and gets absorbed once both are in the model, or
limitations of a single self-report activity item that doesn't capture intensity or duration well.
The data here cannot distinguish between these explanations.

Taken together, these results argue against treating anxiety, depression, and perceived stress
as one outcome in lifestyle research. If they responded to the same behaviors, the three
regression models would have looked alike; instead each had a different significant
predictor. Practically, this points toward interventions that reduce screen time as more
relevant to anxiety and stress, and interventions that target sleep as more relevant to
depression, rather than a single generalized lifestyle recommendation applied across the
board.

Some limitations qualify these conclusions. The cross-sectional design cannot establish
causal direction — for instance, anxiety could just as easily drive screen use as the reverse.
All variables were self-reported, which introduces recall bias and shared-method variance
that likely inflates the observed associations somewhat*®?’. And the sample is limited to one
university's students, so generalizability to other populations or age groups is untested.
Longitudinal or experimental designs with objective measures of sleep, screen time, and
activity (actigraphy, device-logged screen time) would help establish whether these
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associations are causal, and future work could also incorporate related behaviors such as diet
and substance use.

CONCLUSION

Sleep duration, screen time, and physical activity did not relate to anxiety, depression, and
perceived stress in the same way. Screen time predicted anxiety and stress; sleep duration
predicted depression; physical activity predicted neither, once the other two were accounted
for. This argues against collapsing anxiety, depression, and stress into a single distress
measure in lifestyle research, since doing so would have obscured exactly the pattern
reported here.

For intervention design, this suggests matching the strategy to the target outcome: reducing
screen time is likely more relevant to anxiety and stress, while improving sleep habits is
likely more relevant to depression. A generalized "healthier lifestyle" message may be less
effective than outcome-specific guidance.

The cross-sectional design and reliance on self-report limit causal claims, and the findings
apply most directly to the population studied. Longitudinal and experimental work, ideally
with objective behavioral measures, would help confirm whether these associations reflect
causal pathways and whether they extend to other groups.
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APPENDIX

Table A

Case Processing Summary

Cases M Percent
Valid 486 97.2%
Excluded 14 2.8%
Total 500 100.0%

Reliability Statistics

Cronbach's N of
Alpha Items
.56 3
Table B
Correlations
physical screen
sleep hr. activity time depp. | anxity | stress
sleep hr. Pearson 1.000 028 017 -.294 025 026
Correlation
Sig. (2-tailed) .530 712 .000 .589 .563
N 500 500 486 500 486 500
physical activity ~ Pearson 028 1.000 -.044 057 | -.029 | -.049
Correlation
Sig. (2-tailed) .530 .329 .202 .520 278
N 500 500 486 500 486 500
screen time Pearson 017 -.044 1.000 -.052 872 .849
Correlation
Sig. (2-tailed) 712 .329 .253 .000 .000
N 486 486 486 486 486 486
depp. Pearson -.294 .057 -052 | 1.000 | -.035 | -.035
Correlation
Sig. (2-tailed) .000 202 253 443 435
N 500 500 486 500 486 500
anxity Pearson .025 -.029 872 | -.035 | 1.000 807
Correlation
Sig. (2-tailed) .589 .520 .000 443 .000
N 486 486 486 486 486 486
stress Pearson .026 -.049 849 | -.035 807 | 1.000
Correlation
Sig. (2-tailed) .563 278 .000 435 .000
N 500 500 486 500 486 500
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