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Summary

Introduction. The increasing use of digital devices among univer-
sity students has raised concerns regarding its potential impact on
physical and mental health. However, the independent contribution
of different patterns of screen use remains insufficiently understood.
This study aimed to examine screen use patterns among medical stu-
dents and to assess their associations with selected health outcomes,
with a particular focus on identifying independent predictors.

Methods. A cross-sectional study was conducted among 96 medi-
cal students aged 19-26 years. Data were collected using a self-ad-
ministered questionnaire assessing daily screen time, timing of use,
physical activity, and health-related outcomes. Multivariate binary
logistic regression models were used to identify independent pre-
dictors of sleep disturbances, anxiety, and musculoskeletal pain.

Results. The median daily screen time was five hours. The most fre-
quently reported health issues were eye strain (56.3%), musculoskel-
etal pain (53.1%), sleep disturbances (46.9%), and anxiety (40.6%). A
weak but statistically significant positive correlation was observed be-
tween screen time and sleep disturbances (rs = 0.209, p = 0.044, N =
93 due to missing data for three participants). In multivariate analysis,
late-night screen use was identified as an independent predictor of
sleep disturbances (OR =9.37,95% Cl: 1.96-44.75, p = 0.005), whereas
total screen time was not significant after adjustment. No indepen-
dent predictors were identified for anxiety or musculoskeletal pain.

Conclusion. The findings suggest that the impact of screen use on
health outcomes is domain-specific. Behavioral patterns, particularly
late-night use, appear to be more relevant than total screen time in re-
lation to sleep disturbances. These results highlight the importance of
a behavior-oriented approach to digital media use among students.

Key words: screen time, media usage, medical students, sleep, dig-
ital health

Introduction

The increasing use of digital technology in daily life has significantly transformed the way
how university students study, communicate, and socialize. Devices such as smartphones,
tablets, and laptops have become indispensable tools for academic and personal use, allow-
ing constant access to information and online interaction. However, this convenience has also
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led to a rise in the number of hours students
spend in front of screens each day, often be-
yond the recommended duration [1]. While
digital tools contribute positively to educa-
tion and connectivity, excessive screen expo-
sure poses several health and behavioral chal-
lenges. Prolonged screen use has been linked
to physical discomfort, such as eye strain,
musculoskeletal pain, and sleep disturbances
[2]. Extended screen time may negatively af-
fect mental well-being, contributing to stress,
anxiety, and reduced concentration levels [3].

Long-term use of digital devices can also
result in physical health issues. According to
Rosenfield, prolonged screen time is linked
to computer vision syndrome, which mani-
fests as headaches, blurred vision, dry eyes,
and eye strain [4]. Prior studies have demon-
strated that excessive smartphone usage
may affect academic performance. Karpinski
et al. showed that students who used social
networking sites a lot tended to do worse
in school and study less than students who
used them less often [5]. Twenge et al. con-
ducted a large cross-sectional study to inves-
tigate the relationship between digital media
use and mental health problems in teens and
young adults. The authors reported that in-
dividuals who spent more time on electronic
screens were significantly more likely to re-
port depression, stress, or life dissatisfaction.
The study further emphasized that individ-
uals with the highest levels of daily screen
exposure exhibited significantly lower levels
of overall well-being in comparison to those
who reported moderate or limited digital me-
dia usage [6].

Numerous studies focusing on universi-
ty students have investigated the correlation
between digital media usage and academic
engagement. Junco and Cotten investigated
the impact of multitasking with digital me-
dia during academic tasks, revealing that stu-
dents who regularly utilized mobile devices
and social networking sites while studying
exhibited diminished academic engagement
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and inferior academic performance. The au-
thors posited that the incessant alternation of
attention between academic tasks and digital
media could detrimentally affect cognitive
processing, diminish concentration, and ulti-
mately obstruct effective learning. The study
also stressed that university students who
used their smartphones and social media too
much while studying were not so good in
school and were less productive [7].

Given these concerns, understanding
how university students use screens and how
much time they spend on digital devices is vi-
tal. The study aims to assess the patterns of
screen usage and determine the average num-
ber of hours the university students spend on
screens daily. The findings may help guide
initiatives aimed at encouraging healthier
digital habits and improving awareness about
balanced screen use in academic settings.

Methods

The research was conducted as a cross-sec-
tional descriptive study design to evaluate
screen use patterns among students from the
University of East Sarajevo, Faculty of Medi-
cine, Foca. A quantitative approach was used
to collect and analyze the data. The study was
conducted in October 2025. A total of 96 un-
dergraduate students aged between 19 and 26
years were included in the study. The inclu-
sion criteria required participants to be cur-
rent university students using digital devices
daily for academic or personal purposes. Par-
ticipation was not compulsory; students took
part of their own free will.

Data were collected using a self-admin-
istered questionnaire, designed especial-
ly for this study, consisting of 15 questions.
The questionnaire was distributed online in
the form of a survey, using Google Forms. It
consisted of two parts. The first part of the
questionnaire was related to demographic
details, including age, sex, accommodation,
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and academic year. The second part included
screen usage patterns, focusing on the aver-
age number of hours spent daily on digital
devices such as smartphones, laptops, and
tablets. Also, this part of the questionnaire
included screen-based activities, breaks tak-
en after using the devices, and health-related
effects, self-reported symptoms possibly due
to prolonged screen use, including eye strain,
back ache, anxiety or mental fatigue, changes
in body weight, and sleep disturbance. Partic-
ipants expressed the frequency of the symp-
toms mentioned through a four-point Likert
scale (never, sometimes, often, always). Re-
garding the timing of screen use, participants
were asked to indicate the predominant part
of the day when they used screens (Morn-
ing/Afternoon, Evening, or Late night). “Late
night” was defined as use occurring predom-
inantly after midnight, based on self-report.
Statistical analysis was performed using
IBM SPSS Statistics v.29. Data normality was
assessed using the Kolmogorov-Smirnov test.
Continuous variables were expressed as me-
dian and minimal and maximal value (min,
max) for non-normally distributed data.
Categorical variables were presented as ab-
solute numbers and percentages. Differenc-
es between groups were analyzed using the
Mann-Whitney U test or Kruskal-Wallis H
test, while correlations were evaluated us-
ing Spearman’s correlation coefficient. Mul-
tivariate analysis was conducted using bina-
ry logistic regression to assess independent
predictors of key health outcomes, including
sleep disturbances, anxiety, and musculoskel-
etal pain. Each outcome was modeled sepa-
rately as a dichotomous variable (0 = absence,
1 = presence). Predictor variables included
total daily screen time, timing of screen use,
physical activity level, sex, and frequency of
breaks. Categorical predictors were entered
using dummy coding, and all variables were
included simultaneously in the models. Mod-
el adequacy was evaluated using the Hos-
mer-Lemeshow goodness-of-fit test, while
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model performance was assessed using pseu-
do-R? measures (Cox & Snell and Nagelk-
erke). Adjusted associations were reported as
odds ratios (OR) with 95% confidence inter-
vals. All statistical tests were two-tailed, and a
p-value of p <0.05 was considered statistically
significant.

Results

The total study sample included 96 partici-
pants. Minor differences in sample size across
specific analyses resulted from occasional
missing responses to individual question-
naire items.

A total of 96 participants were included in
the study, consisting of 52 (54.2%) males and
44 (45.8%) females. The median age in females
was 21.0 (18.0 — 24.0) and in males it was 21.0
(18.0 — 28.0), with no statistically significant
difference (U =1102.5, Z =-0.308, p = 0.758).

Regarding the academic year, the major-
ity of the students were in their second year
(Table 1). Students mostly rated their overall
health as “good”, while a smaller proportion
rated it “poor” (Table 2). In terms of residen-
cy, 91 (94.8%) lived in apartments.

Table 1. Frequency distribution of students’
academic year

Academic year n %
First 2 2.1
Second 37 38.5
Third 25 26.0
Fourth 15 15.6
Fifth 5 5.2
Sixth 12 12.5

As shown in Table 1, second-year students
comprised the largest group (38.5%), followed
by third-year students (26.0%). First-year stu-
dents were least represented (2.1%).
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Table 2. Frequency distribution of students’
overall health
Overall health n %
Poor 1 1.0
Average 21 21.9
Good 56 58.3
Excellent 18 18.8

Table 2 shows that the majority of partic-
ipants (58.3%) rated their overall health as
good, while 18.8% reported excellent health.
Only one participant (1.0%) reported poor
overall health.

A Kruskal-Wallis H test showed that there
was no statistically significant difference in
median overall health ratings across the dif-
ferent years of study (H = 5.688, df =5, p =
0.338).

A Mann-Whitney U test was conducted to
determine if there were differences in health rat-
ings between males and females. The results in-
dicated a statistically significant difference (U =
879.50, Z=-2.196, p = 0.028). Males reported sig-
nificantly higher overall health ratings (Mean
Rank = 53.59) compared to females (Mean Rank
=42.49). While both groups shared a similar me-
dian score (med = 3), the distribution of ranks
suggested that male participants generally per-
ceived their health more positively than their
female counterparts.

Regarding digital habits, a Mann-Whit-
ney U test showed no significant difference in
the average daily screen time between males
(Mean Rank = 45.38) and females (Mean Rank
=48.96), with U =988.5, p =0.521. This suggest-
ed that sex did not play a significant role in the
quantity of technology use within this sample.

Furthermore, a Chi-Square test was used to de-
termine if the time of day when screens were
most used (Morning/Afternoon, Evening, or
Late Night) differed by sex. The results were
non-significant (x2=1.973, df =2, p =0.373), in-
dicating that both sexes share similar patterns
regarding when they use their devices during
the day. Detailed frequency distribution is
shown in Table 3.

As presented in Table 3, evening was the
most common period of screen use overall
(46.9%), followed by late night (28.1%) and
morning/afternoon (25.0%). Female participants
showed a slightly higher tendency toward eve-
ning use (54.5%) compared to males (40.4%).

A Kruskal-Wallis H test showed that the
specific period of day for screen use (Morn-
ing/Afternoon, Evening, or Late Night) did
not have a statistically significant impact on
how participants rated their overall health (H
=1.197, p = 0.550).

The median daily use of the screen was five
hours (min = 1, max = 19). There was no sta-
tistically significant difference between males
and females in medians of hours spent in front
of screens (U = 988.5, p = 0.521). The most fre-
quently used activities were: online learning/
studying, n =80 (83.3%); watching videos, n=77
(80.2%); social media, n="75 (78.1%); messaging,
n = 62 (64.6%); reading (e-books and articles), n
=52 (54.2%); and gaming, n = 43 (44.8%). [Fig-
ure 1: Frequency distribution of taking breaks
during screen time use]

A Kruskal-Wallis H test was conducted to
determine if there were differences in overall
health scores between groups with different
screen-break frequencies. The results indicated
that there was no statistically significant differ-

Table 3. Frequency distribution of the part of the day when screens are mostly used

Time of day Male Female Total
Morning/Afternoon n=15(28.8%) n=9 (20.5%) n =24 (25.0%)
Evening n =21 (40.4%) n =24 (54.5%) n =45 (46.9%)
Late night n =16 (30.8%) n=11(25.0%) n =27 (28.1%)
Total 52 (100%) 44 (100%) 96 (100%)
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ence in overall health across the groups (H =
2.179, df =3, p=0.536).

Physical activity varied among participants.
A Kruskal-Wallis H test was conducted to exam-
ine differences in self-rated overall health across
levels of physical activity (Daily, Few times a
week, Rarely or never). The results indicated a
statistically significant difference between the
groups (H = 10.60, df = 2, p = 0.005). Post hoc
pairwise comparisons with Bonferroni adjust-
ment showed that participants who reported en-
gaging in physical activity rarely or never (med
= 2.5) differed significantly in self-rated health
from those who were physically active daily
(med = 3) (p=0.004) and from those active a few
times per week (med = 3) (p = 0.022). There was
no statistically significant difference between
participants who were active daily and those
active a few times per week (p > 0.05). These
findings indicate that individuals who rarely or
never engage in physical activity report signifi-
cantly poorer overall health compared to those
who are physically active more frequently.

Our findings indicated no statistically sig-
nificant differences (H =3.232, df =3, p = 0.357)
in median sleep duration among participants
who self-rated their health as excellent, good,
average OI POOT.

Common health issues associated with pro-
longed screen use included: eye strain, n = 54
(56.3%); headaches, n =47 (49.0%); back or neck
pain, n = 51 (53.1%); sleep disturbance, n = 45
(46.9%); anxiety, n = 39 (40.6%); and obesity, n
= 24 (25.0%). Mean rank of the hours spent in
front of the screens was statistically higher in
participants who reported back or neck pain
(U=395.0, p=0.002). Also, participants who re-
ported mental stress or anxiety because of pro-
longed screen time had statistically significantly
higher mean ranks of hours in front of screens
(U=527.0, p=0.028).

A Spearman’s rank-order correlation (Fig-
ure 2) was conducted to assess the relationship
between average daily screen time (hours spent
on TV, phone, computer, tablet) and the fre-
quency of sleep problems (difficulty sleeping,
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waking up tired) due to late-night screen use.
The analysis revealed a weak but statistically
significant positive correlation between these
variables (rs = 0.209, p = 0.044, N = 93). (Note:
three participants had missing data on sleep
problems and were excluded from this correla-
tion.) This indicates that higher screen time is
modestly associated with increased sleep diffi-
culties.

Participants mentioned that they man-
aged stress through various strategies, in-
cluding exercise (n = 32, 33.3%), medication
or relaxation techniques (n = 31, 32.3%). The
majority of the students managed stress by
talking to friends and family (n = 77, 80.2%)
or watching TV or playing video games (n =
52, 54.2%). Moreover, 51 participants (53.1%)
spent time outdoors (walking, nature activi-
ties, social events) a few times a week, while
the remaining 12 (12.5%) participants spent
time outdoors rarely or never.

To further explore the associations identi-
fied in the bivariate analyses, multivariate bina-
ry logistic regression models were constructed
to determine independent predictors of sleep
disturbances, anxiety, and musculoskeletal
pain. The model for sleep disturbances was sta-
tistically significant (x2=19.946, p = 0.006), with
acceptable explanatory capacity (Nagelkerke R?
= 0.317). Late-night screen use emerged as the
only significant independent predictor, with
students who predominantly used screens at
night exhibiting substantially higher odds of
reporting sleep disturbances (OR = 9.37, 95%
CI: 1.96-44.75, p = 0.005). In contrast, total daily
screen time did not retain statistical significance
after adjustment.

Conversely, the regression models for anx-
iety and musculoskeletal pain were not sta-
tistically significant (p = 0.630 and p = 0.217,
respectively), explaining only a modest pro-
portion of variance (Nagelkerke R? = 0.089 and
0.161). None of the examined variables includ-
ing screen time, timing of use, physical activ-
ity, sex, or break frequency were identified as
independent predictors in these models. These

www.biomedicinskaistrazivanja.mef.ues.rs.ba | 5



Biomedicinska istrazivanja 2026,17(1): 1-10

findings demonstrate that while several asso-
ciations were observed in initial analyses, only
late-night screen use remained a significant in-
dependent predictor in the adjusted models.

Discussion

The present study examined patterns of screen
use among medical students and their asso-
ciations with physical and mental health out-
comes. While initial analyses indicated mul-
tiple associations between screen exposure
and adverse outcomes, multivariate modeling
demonstrated that these relationships were
not uniform across domains. Notably, late-
night screen use emerged as the only indepen-
dent predictor of sleep disturbances, whereas
no independent predictors were identified for
anxiety or musculoskeletal pain.

In the bivariate analysis, a weak but statis-
tically significant correlation was observed be-
tween total screen time and sleep disturbances,
which was consistent with previous findings [8,
9]. However, this association did not persist af-
ter adjustment for confounding variables, sug-
gesting that total screen time alone had limited
independent predictive value. Instead, the tim-
ing of screen exposure appeared to play a more
critical role. Students who predominantly used
screens at night had substantially higher odds
of reporting sleep disturbances, supporting the
hypothesis that behavioral patterns of use may
be more relevant than duration alone. This find-
ing aligns with existing literature emphasizing
the impact of nighttime device use on sleep ar-
chitecture, including delayed sleep onset and
circadian rhythm disruption mediated by blue
light exposure [10-12].

In contrast, although anxiety and psycho-
logical distress were relatively prevalent among
participants, multivariate analysis did not iden-
tify screen-related variables as independent
predictors. While previous studies have report-
ed associations between excessive screen use
and mental health outcomes [6, 13, 14], the ab-
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sence of such relationships in the adjusted mod-
els suggests that these effects may be mediated
by broader psychosocial and lifestyle factors.
This highlights the complexity of psychological
outcomes. Furthermore, findings suggest that
screen exposure alone may not be sufficient
to explain variations in anxiety levels and that
broader psychosocial and lifestyle factors likely
play a more substantial role.

The present findings should also be in-
terpreted in the context of regional research.
Studies conducted among student popula-
tions in Serbia have reported a notable prev-
alence of problematic smartphone use, with
significant associations among excessive use,
poor sleep quality, and increased levels of
anxiety and psychological distress [15]. Simi-
larly, regional data indicate that higher levels
of screen exposure are linked to sleep distur-
bances and adverse mental health outcomes
[15]. However, the results of the present study
extend the existing evidence by demonstrat-
ing that these associations may not persist
after adjustment for confounding variables.
While previous studies predominantly report
significant relationships between screen use
and adverse outcomes, the current findings
suggest that such effects may be mediated by
behavioral patterns, particularly late-night
use, rather than driven by total screen time
alone. This distinction highlights the impor-
tance of moving beyond a purely quantitative
conceptualization of screen exposure toward
a more context-sensitive understanding of
digital behavior.

Similarly, musculoskeletal complaints, in-
cluding back and neck pain, were frequently
reported; however, no independent associa-
tions were identified in the multivariate model.
Although prolonged screen use has been linked
to physical discomfort and computer vision
syndrome [16], these findings suggest that such
outcomes are likely influenced by additional
factors not captured in this study, such as pos-
ture, ergonomics, duration of uninterrupted
use, and individual physical conditioning.
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Taken together, these findings indicate that
the impact of screen exposure is domain-specific
rather than generalized. While behavioral pat-
terns, particularly late-night use, appear to be
critical for sleep-related outcomes, other health
domains such as anxiety and musculoskeletal
pain may involve more complex, multifactori-
al mechanisms. This distinction is important, as
it challenges the common assumption that to-
tal screen time alone is a sufficient explanatory
variable for diverse health effects.

These results are partially consistent with
previous research conducted in student popu-
lations, including regional studies, which have
reported increased digital media use and its
association with mental health indicators [17].
However, the present findings refine this under-
standing by demonstrating that not all observed
associations persist after adjustment, thereby
emphasizing the need for more nuanced con-
ceptualization of screen-related behaviors.

From a practical perspective, these findings
suggest that interventions aimed at improving
student well-being may consider focusing not
only on reducing overall screen time but also on
modifying behavioral patterns, particularly lim-
iting late-night use. This approach may be more
effective in mitigating sleep-related disturbanc-
es than strategies based solely on reducing ex-
posure duration. However, due to the fact that
this is a cross-sectional study, causal inferences
cannot be made, and interventional studies are
needed to test such strategies.

Limitations

This study has several limitations that should
be considered. First, the sample size was rela-
tively small and restricted to a single institu-
tion limiting the generalizability of the find-
ings. Second, the cross-sectional design pre-
cludes causal inference, as only associations
can be observed at a single time point. Third,
all data were self-reported, introducing the
possibility of recall and social desirability

Godiste 17 Jun 2026

Assessment of screen time

bias, which may have led to misclassification
of exposure variables. Additionally, the study
did not employ standardized and validated
instruments for assessing sleep quality or anx-
iety (e.g., PSQI or GAD-7), which may limit
comparability with other studies. Objective
measures of screen use, such as device-based
tracking, were also not available. Fourth,
potential confounding variables, including
academic workload, ergonomic factors, and
pre-existing health conditions, were not fully
controlled and may have influenced the ob-
served associations. Fifth, three participants
had missing data on sleep problems, reducing
the effective sample size for that correlation.
Sixth, the logistic regression model for sleep
disturbances produced a wide confidence
interval for the odds ratio (1.96-44.75), indi-
cating imprecise estimation due to the small
number of cases in some subgroups. Future
research should address these limitations by
incorporating longitudinal designs, larger
and more diverse samples, validated mea-
surement tools, and objective assessments of
screen exposure.

Conclusion

This study provides an analysis of screen use
patterns and their associations with health
outcomes among medical students. While ini-
tial findings suggested multiple associations
between screen exposure and adverse phys-
ical and psychological effects, multivariate
analysis demonstrated that these relation-
ships were not uniform. In particular, late-
night screen use emerged as the independent
predictor of sleep disturbances, whereas total
screen time did not retain significance after
adjustment. No independent associations
were identified for anxiety or musculoskeletal
pain, indicating that these outcomes were like-
ly influenced by broader and more complex
factors beyond screen exposure alone. These
findings highlight the importance of moving
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beyond a purely quantitative assessment of
screen time toward a more behavior-oriented
understanding of digital media use. Interven-
tions aimed at improving student well-being
may therefore consider modification of usage
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Lolakshi Rajput’, Ayush Bhardwaj', Shanmukk Vempaty', Dragan Spai¢’, Biljana Milinkovi¢’,
Dejan Bokonji¢', Milorad Grujici¢?

"Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet Fo¢a, Republika Srpska, Bosna i Hercegovina

2Univerzitet u Banjoj Luci, Medicinski fakultet, Banja Luka, Republika Srpska, Bosna i Hercegovina

Uvod. Sve veca upotreba digitalnih uredaja medu studentima univerziteta izaziva zabrinutost u vezi
sa njihovim potencijalnim uticajem na fizicko i mentalno zdravlje. Medutim, jo$ uvijek nedovoljno
razumijemo nezavisni doprinos razli¢itih obrazaca koris¢enja ekrana. Cilj ove studije bio je da ispi-
ta obrasce koris¢enja ekrana kod studenata medicine i procijeni njihovu povezanost sa odabranim
zdravstvenim ishodima, sa posebnim fokusom na identifikaciju nezavisnih prediktora.

Metode. Sprovedena je studija presjeka medu 96 studenata medicine starosti 19-26 godina. Podaci
su prikupljeni putem anonimnog upitnika koji je obuhvatao dnevno vrijeme pred ekranom, vrijeme
koris¢enja, fizicku aktivnost i zdravstvene ishode. Za identifikaciju nezavisnih prediktora poremecaja
sna, anksioznosti i misi¢no-kostanog bola korid¢eni su multivarijantni binarni logisticki regresioni
modeli.

Rezultati. Medijana dnevnog vremena pred ekranom iznosila je 5 sati. Naj¢esce prijavljeni zdrav-
stveni problemi bili su naprezanje ociju (56,3%), misi¢no-kostani bol (53,1%), poremecaji sna (46,9%)
i anksioznost (40,6%). Uocena je slaba, ali statisticki znacajna pozitivna korelacija izmedu vremena
pred ekranom i poremecaja sna (rs = 0,209, p = 0,044, N = 93 zbog nedostajucih podataka kod tri
ispitanika). U multivarijantnoj analizi, koris¢enje ekrana kasno nocu identifikovano je kao nezavisan
prediktor poremecaja sna (OR = 9,37, 95% Cl: 1,96-44,75, p = 0,005), dok ukupno vrijeme pred ekra-
nom nakon prilagodavanja nije bilo statisti¢ki znacajno. Za anksioznost i misi¢no-kostani bol nisu
identifikovani nezavisni prediktori.

Zakljucak. Rezultati ukazuju da je uticaj koris¢enja ekrana na zdravstvene ishode specifi¢an za odre-
dene obrasce ponasanja. Posebno se istice da su obrasci koris¢enja, narocito koris¢enje kasno nocu,
relevantniji od ukupnog vremena pred ekranom u odnosu na poremecaje sna. Ovi nalazi naglasa-
vaju vaznost pristupa koji je usmjeren na obrasce ponasanja u koris¢enju digitalnih medija medu
studentima.

Kljucne rijeci: vrijeme pred ekranom, koris¢enje medija, studenti medicine, san, digitalno zdravlje
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