
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it.The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Chen et al. BMC Public Health         (2024) 24:2097 
https://doi.org/10.1186/s12889-024-19608-1

BMC Public Health

*Correspondence:
Falk Müller-Riemenschneider
ephmf@nus.edu.sg

Full list of author information is available at the end of the article

Abstract
Background Dependency on screen viewing (SV) has reached unprecedented levels, and mental health issues are 
becoming a major public health concern. However, the associations between SV, including variations in purposes, 
devices, and timing, and mental health remain unclear. This study aims to provide insights into these associations 
among university students.

Methods This analysis used baseline data from a longitudinal cohort study among first-year university students 
matriculating in the 2021–2022 academic year. Self-reported data on sociodemographics, health behaviors and 
mental health outcomes alongside anthropometric measurements were collected. Unadjusted and adjusted logistic 
regression analyses were conducted.

Results The average age of the 997 valid students was 20.2 years, with 59.6% being female and 41.4% male. Students 
spent 14.3 h daily on SV, with females reporting higher SV than males. Daily SV was predominant for study purposes 
(7.6 h/day). Computer usage was the highest (7.0 h/day), while TV usage was the lowest (1.7 h/day). Poor mental 
wellbeing was reported by 33.6% of students, while 13.9% experienced psychological distress. Compared to students 
with low total SV, those with high levels were more likely to have poor mental wellbeing [OR (95% CI): 1.40 (0.99, 
1.98)] and psychological distress [1.56 (1.00, 2.44)]. High levels of recreational and study related SV were significantly 
associated with poor mental wellbeing [1.81 (1.27, 2.56)] and psychological distress [1.75 (1.11, 2.83)], respectively. 
Those with high levels of computer time were more likely to have poor mental wellbeing [1.44 (1.01, 2.06)], and high 
weekend day SV was associated with greater odds of psychological distress [2.16 (1.17, 4.06)].

Conclusions SV among university students was high, as was the high prevalence of poor mental wellbeing and 
psychological distress. Greater SV was associated with poor mental wellbeing and psychological distress. Differences 
according to purpose of SV were noted. Although recreational SV was associated with poor mental wellbeing, study 
related SV was associated with psychological distress. Variations across different devices and timing were also noted. 
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Background
Screen viewing (SV) is typically defined as time spent 
in front of any digital/electronic device, such as televi-
sion (TV), mobile phones, tablets, or computers [1, 2]. 
The dependency on screens for communication, infor-
mation consumption, and entertainment has reached 
record levels among young adults, particularly univer-
sity students [3]. Multiple countries including Canada, 
France, the United States, China, and South Africa have 
reported that the average SV for college students might 
vary from 5.5 to 11.5 h per day [4–11], with some stud-
ies considering only mobile phone use [4–8]. It has been 
established that young individuals from households with 
higher educational and financial statuses engage in more 
SV. Furthermore, East Asian countries tend to utilize 
smartphones more frequently than other regions [12]. 
This observation aligns with the wide variety of smart-
phone choices available in these countries and their rapid 
rate of technological adoption [12, 13]. However, the 
literature on the purpose behind screen use and type of 
screen device is much more limited, especially within the 
Asian context. Therefore, a detailed examination of SV 
behavior among Singaporean university students is cru-
cial for understanding trends within both Asia and devel-
oped countries. Singapore is distinguished by having the 
highest per capita income in Asia and is also a global 
frontrunner in terms of the proportion of its population 
holding university degrees [14]. Additionally, the tran-
sition to college life, coupled with academic pressures, 
social changes, and lifestyle behavior changes, may have 
a profound impact on the mental wellbeing of univer-
sity students in Singapore [15]. Poor mental wellbeing 
and psychological distress are increasingly recognized as 
major public health concerns among young adults, with 
higher incidence rates reported in this age group than in 
others [16, 17]. A global meta-analysis revealed that the 
pooled prevalence of depression and suicide-related out-
comes was 14% and 25%, respectively, among university 
students [18]. Several cohort studies have shown that lev-
els of psychological distress and anxiety increased after 
entering college and that distress levels did not return to 
pre-enrolment levels [16, 19].

Previous studies have examined the impact of SV 
on mental health in young generations, primarily chil-
dren and adolescents, and it has been reported that SV 
might undermine wellbeing and exacerbate distress 
[20–23]. The evidence in young adults is less consis-
tent. Some studies have indicated that young adults 
with high levels of anxiety or depression exhibit higher 

levels of smartphone SV, while other studies have found 
no meaningful association between mental health and 
SV among undergraduate students [6, 24]. Notably, the 
existing research has mainly focused on total SV, with 
limited research examining how different devices and 
the purposes for which they are used might influence 
this relationship. One study reported that the relation-
ship between SV and mental health is more pronounced 
for computer and mobile phone use than for television 
viewing [1]. A possible explanation is that television is 
passive and mainly viewed for recreational purposes, 
whereas mobile technologies are interactive or interper-
sonal and mainly used for various academic activities and 
social communication [25]. However, none of the previ-
ous studies have specifically examined the associations 
between SV patterns and mental health among university 
students [24, 26, 27].

Investigating the specific impacts of device type and 
usage purpose on mental health is crucial, as different 
patterns of SV behavior may have different impacts on 
mental health [25, 28–31]. By distinguishing between 
beneficial, benign, and harmful screen device usage, we 
can develop more targeted interventions and strategies 
to improve the overall wellbeing of university students 
worldwide. Therefore, the present study aimed to pro-
vide a comprehensive understanding of SV patterns and 
their associations with mental wellbeing and psychologi-
cal distress. This approach addresses the aforementioned 
research gap regarding the patterns of SV and their asso-
ciations with mental health among university students, 
particularly concerning the types of devices used, the 
purposes of use, and the timing of use.

Methods
Participants and procedures
The Healthy Campus Initiative (HCI) cohort study is a 
four-year longitudinal study following first-year students 
at the National University of Singapore (NUS) through 
to completion of their undergraduate degree. This article 
focused on the baseline findings from the cohort study. 
Student recruitment and baseline data collection were 
conducted over six months between September 2021 and 
February 2022. When students participated in mandatory 
health checks as part of matriculation they were invited 
to participate in the study. Participation was voluntary 
and ethics approval was provided by the Departmen-
tal Ethics Review Committee (DERC) and the project 
approval number was SSHSPH137.

This highlights the need for further longitudinal research to understand the impact of SV on mental health and to 
guide interventions for promoting mental health of university students globally.

Keywords Screen viewing, Mental wellbeing, Psychological distress, University students
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The study included participants who were first-year 
students in four-year degree programs at NUS and who 
declared that they intended to stay in Singapore for the 
duration of their studies. Participants who did not pro-
vide informed consent for participation and those who 
did not complete the survey were excluded from the 
study. The participant recruitment process is shown 
in Fig. 1. Project briefings were held one-to-one in per-
son for approximately 15% (1084 students) of the total 
approached students. Written informed consent was 
obtained from each participant. The present analysis was 
based on 997 students who provided consent and valid 
baseline surveys.

Assessment of screen viewing (SV) behavior
The questions were based on a screen time questionnaire 
and modeled on the domain-specific Adult Sedentary 
Behavior Questionnaire (ASBQ) [32]. Ten items assess 
the duration students spend on different devices, includ-
ing TV, handheld or mobile devices (e.g. smartphones or 
tablets), and computers, on weekdays and weekend days. 
The purpose of screen viewing was determined as recre-
ational or for study/work, respectively. All TV viewing 
time was categorized as recreational. For mobile phone 
and computer screen viewing, additional questions were 
asked to determine the amount of time spent on study 
and work. Ten screen viewing variables were derived and 
organized into four groups. The first group contained 

total screen viewing which was the average screen usage 
time per day. The second included two variables: study 
related screen viewing and recreational screen viewing 
per day. The third group included weekday screen view-
ing and weekend day screen viewing, and this referred to 
the average amount of SV per weekday or weekend day. 
The fourth was classified according to the device, includ-
ing TV screen viewing, handheld or mobile device screen 
viewing, and computer screen viewing, and the average 
device usage time per day across different devices was 
derived. All SV variables were additionally categorized 
into low, medium, and high tertiles.

Assessment of mental wellbeing
The five-item World Health Organization Wellbe-
ing Index (WHO-5) is a concise self-reported measure 
designed to evaluate current mental well-being. Com-
prising five items rated on a 6-point Likert scale, individ-
uals were asked to reflect on their feelings over the past 
two weeks. The questions inquired about cheerfulness, 
calmness, activity levels, quality of sleep, and the pres-
ence of daily interests. Responses were scored from 0 to 
5, and to obtain a percentage score ranging from 0 to 100, 
the raw score was multiplied by 4. Higher scores repre-
sented better mental wellbeing. WHO-5 scores > 50 were 
categorized as good mental wellbeing and those ≤ 50 were 
considered as poor mental wellbeing [33].

Fig. 1 Flow diagram for study participants
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Assessment of psychological distress
The Kessler Psychological Distress Scale (K6) is a brief 
6-item self-report inventory designed to assess psycho-
logical distress based on depressive and anxiety-related 
symptoms experienced over the past four weeks. The 
items included inquiries about the frequency of feel-
ing nervous, hopeless, restless or fidgety, so depressed 
that nothing could cheer you up, that everything was an 
effort, and worthless. Participants rated their responses 
on a scale ranging from 0 (none of the time) to 4 (all the 
time). The total score ranged from 6 to 30, with higher 
scores representing greater psychological distress. K6 
scores ≤ 13 were categorized as no psychological distress, 
and those > 13 were considered as psychological distress 
[34–36].

Covariates
Age, sex, citizenship, ethnicity, and faculty were collected 
using standard questionnaires. Citizenship was divided 
into Singaporean /Permanent Residents (PRs) and inter-
national expatriates. Ethnicity included Chinese and oth-
ers. Faculty included four categories: 1) humanities and 
business, 2) science and engineering, 3) health sciences, 
and 4) others including interdisciplinary fields and fac-
ulties formed through collaborations between NUS and 
other universities. Monthly household income was cat-
egorized into groups: less than 3999 SGD, 4000 to 9999 
SGD, more than 1,0000 SGD, and does not know/refuse 
to answer. Whether students worked part-time was also 
recorded. The height and weight of the participants were 
measured by a trained researcher using Smitech model 
DS-103 M stadiometer. Body mass index (BMI) was cal-
culated by dividing weight in kilograms by the square of 
their height in meters. BMI categories were defined as 
underweight (< 18.5 kg/m2), normal (18.5–25.0 kg/m2), 
and overweight (≥ 25.0 kg/m2), providing insights into 
participants’ weight status [37]. Information on alco-
hol consumption and smoking status was categorized 
into “never” and “drinker”, and “never” and “smoker”, 
respectively.

The Singapore Prospective Study Physical Activ-
ity Questionnaire (SP2PAQ) was used to assess the fre-
quency, duration, and intensity of domain-specific PA, 
including transportation, occupational, leisure, and 
household activity [38]. This information was used to cal-
culate total time spent performing moderate-to-vigorous 
intensity physical activities (MVPA) per week. Accord-
ing to the World Health Organization (WHO), students 
who engaged in at least 150 min of MVPA per week were 
considered as having sufficient physical activity, and oth-
ers were regarded as having insufficient physical activity 
[39]. One of the Pittsburgh Sleep Quality Index (PSQI) 
[40] was used to determine sleep duration. The question 
was, “During the past month, how many hours of actual 

sleep did you get at night? (This may be different than the 
number of hours you spent in bed.)”. A sleep duration less 
than 7  h was considered insufficient, and a sleep dura-
tion greater than or equal to 7 h was considered sufficient 
[41].

Statistical analysis
Frequencies and percentages were calculated for cat-
egorical variables, while means and standard devia-
tions were determined for continuous variables. Screen 
viewing (the exposure variables) was analyzed both as 
categorical and continuous variables, while mental well-
being and psychological distress (the outcome variables) 
were binary variables. According to previous literature, 
factors such as age and sex were identified as potential 
confounders [3, 20, 24, 26, 42, 43]. Age was treated as a 
continuous variable, while the remaining confounders 
were classified as categorical variables. 4% of participants 
with missing BMI data were imputed with the median. 
We utilized Student’s t-tests for continuous variables and 
chi-square tests for categorical variables to assess par-
ticipants’ characteristics of outcome variables. Student’s 
t-tests were also conducted to examine sex differences in 
SV patterns. All sociodemographics, as well as variables 
significantly associated with outcome variables, were 
included in subsequent adjusted logistic regression anal-
yses. Unadjusted and adjusted logistic regression models 
were developed to evaluate the relationships between 
SV and mental wellbeing or psychological distress. In 
the unadjusted analysis (Model 1), every single SV vari-
able was included, followed by the inclusion of potential 
confounders in Model 2. Within distinct SV groups with 
varying purposes, devices, and timings, SV variables were 
mutually adjusted in Model 3. R version 4.2.2 was used 
to perform statistical analysis. Two-sided tests at the 5% 
level of significance were conducted, and effect sizes and 
95% confidence intervals were reported for the respective 
outcomes.

Results
Sample characteristics
The average age of the 997 valid students was 20.2 years, 
with 59.6% being female and 41.4% male. Chinese rep-
resented 86.3% of the participants, and Singaporean/ 
Permanent Residents (PRs) accounted for 87.3%. A 
large percentage of students (48.0%) majored in science 
and engineering, followed by humanities and business 
(37.1%), health sciences (9.4%), and others (5.4%). Of 
the students surveyed, 20.0% had a monthly household 
income of less than SGD 4000, and 26.6% of students 
reported having a part-time job. Among the students, 
15.1% were classified as underweight, while 11.3% were 
overweight. Alcohol consumption was reported by 40.2% 
of the students, and 3.0% reported smoking cigarettes. 
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Additionally, 35.0% of the students engaged in insuf-
ficient physical activity, and 39.6% did not achieve ade-
quate sleep. Regarding mental wellbeing, 33.6% of all 
students experienced poor wellbeing, and approximately 
13.9% were identified as suffering from psychological dis-
tress (Table 1).

Average total SV of students was 14.3  h per day, and 
similar durations were reported for both weekdays and 
weekends (Table  2). On average, students engaged in 
7.6 h of daily SV for study and 6 h for recreation. Among 
the different devices, computers were used the most 
for an average of 7.0  h per day and TV the least for an 

Table 1 Participant characteristics overall and according to mental wellbeing and psychological distress
Characteristics Total

(n = 997)
Good 
wellbeing
(n = 662)

Poor 
wellbeing(n = 335)

p-value No psycholog-
ical distress
(n = 858)

Psycho-
logical 
distress
(n = 139)

p-
value

Age (year) 20.2 ± 1.9 20.1 ± 2.1 20.1 ± 1.6 0.969 20.2 ± 2.0 20.0 ± 1.6 0.467
Sex 0.311 0.005
 Male 403(40.4) 275 (68.2) 128(31.8) 362(89.8) 41(10.2)
 Female 594(59.6) 387(65.2) 207(34.8) 496(83.5) 98(16.5)
Ethnicity 0.692 0.979
 Chinese 860(86.3) 569(66.2) 291(33.8) 740(86.0) 120(14.0)
 Others 137(13.7) 93(67.9) 44(32.1) 118(86.1) 19(13.9)
Citizenship 0.892 0.147
 Singaporean /Permanent Residents 
(PRs)

870(87.3) 577(66.3) 85(33.7) 754(86.7) 116(13.3)

 International expatriates 127(12.7) 85(66.9) 42(33.1) 104(81.9) 23(18.1)
Faculty 0.025 0.472
 Humanities and Business 370(37.1) 243(65.7) 127(34.3) 312(84.3) 58(15.7)
 Science and Engineering 479(48.0) 306(63.9) 173(36.1) 414(86.4) 64(13.6)
 Health Sciences 94(9.4) 75(79.8) 19(20.2) 85(90.4) 9(9.6)
 Others 54(5.4) 38(70.4) 16(29.6) 47(87.0) 7(13.0)
Monthly household income (SGD) 0.167 0.551
 Less than 3999 199(20.0) 143(72.9) 56(28.1) 170(85.4) 29(14.6)
 4000 to 9999 192(29.3) 189(64.7) 103(35.3) 253(86.6) 39(13.4)
 More than 10,000 217(21.8) 154(71.0) 63(29.0) 193(88.9) 24(11.1)
 Missing data 289(29.0) 176(60.9) 113(39.1) 242(83.7) 47(16.3)
Part-time job 0.766 0.210
 No 732(73.4) 484(66.7) 244(33.3) 636(86.9) 96(13.1)
 Yes 265(26.6) 174(65.7) 91(34.3) 222(83.8) 43(16.2)
Body-Mass Index (kg/m2) 0.008 0.009
 Underweight (< 18.5) 150(15.1) 85(56.7) 65(43.3) 121(80.7) 29(19.3)
 Normal (18.5–25.0) 734(73.6) 507(69.1) 227(30.9) 641(87.3) 93(12.7)
 Overweight (≥ 25.0) 113(11.3) 70(61.9) 43(38.1) 96(85.0) 17(15.0)
Alcohol consumption 0.392 0.256
 Never 596(59.8) 402(67.4) 194(32.6) 519(87.1) 77(12.9)
 Drinker 401(40.2) 260(64.8) 141(35.2) 339(84.5) 62(15.7)
Smoking 0.053 0.331
 Never 967(97.0) 647(66.9) 320(33.1) 834(86.2) 133(13.8)
 Smoker 30(3.0) 15(50.0) 15(50.0) 24(80.0) 6(20.0)
Physical activity (minutes/week) < 0.001 0.047
 Sufficient (≥ 150) 648(65.0) 435(72.3) 167(27.8) 568(87.7) 80(12.3)
 Insufficient (< 150) 349(35.0) 227(57.5) 168(42.5) 290(83.1) 59(16.9)
Sleep (hours/day) < 0.001 < 0.001
 Sufficient (≥ 7) 602(60.4) 435(72.3) 167(27.7) 544(90.4) 58(9.6)
 Insufficient (< 7) 395(39.6) 227(57.5) 168(42.5) 314(79.5) 81(20.5)
SGD, Singapore dollar; kg/m2, kilogram per square meter

Figures indicated N (%) except for age which was expressed as the mean and standard deviation (SD)

P-values were determined by the chi-squared test for categorical variables and Student’s t-test for continuous variables
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average of 1.7  h per day. Females consistently recorded 
higher SV than males (Fig. 2).

Associations of screen viewing with mental wellbeing
According to the fully adjusted models (Table  3), total 
SV was associated with mental wellbeing (Global 
p-value = 0.036). Compared to students with a low level of 
total SV, those with higher levels of total SV were more 
likely to have poor wellbeing [OR (95%CI): Medium: 
1.54 (1.09, 2.18); High: 1.40 (0.99, 1.98)]. Models dif-
ferentiated by the purposes of SV revealed a significant 
association between SV for recreation and wellbeing 
(Global p-value = 0.001), but not between study related 
SV. Compared to students with a low level of recreational 
SV, those with medium and high levels of recreational 
SV were more likely to have poor wellbeing [Medium: 
1.71 (1.21, 2.42); High: 1.81 (1.27, 2.56)]. Device-spe-
cific analyses revealed that computer use was associated 
with mental wellbeing (Global p-value = 0.012), whereas 
such an association was not observed for TV and hand-
held device use. Compared to students with a low level 
of computer SV, those with medium and high levels of 
computer time were more likely to have poor wellbeing 
[Medium: 1.64 (1.17, 2.30); High: 1.44 (1.01, 2.06)]. Week-
day and weekend day SV were not significantly associated 
with mental wellbeing.

Associations of screen viewing with psychological distress
In the fully adjusted models (Table  4), daily total SV 
was associated with psychological distress (Global 
p-value = 0.010). Compared to students with a lower level 
of total SV, those with a higher level of total SV were 
more likely to have psychological distress [Medium: 0.79 
(0.48, 1.30); High: 1.56 (1.00, 2.44)]. Furthermore, week-
end SV was significantly associated with psychological 
distress (Global p-value = 0.040), whereas weekday SV 
showed no such association. Compared to students with 
a lower level of weekend SV, those with higher levels of 
weekend SV were more likely to have psychological dis-
tress [Medium: 1.24 (0.73, 2.10); High: 2.16 (1.17, 4.06)]. 
Models differentiated by the purposes of SV revealed a 
significant association between SV for study and psycho-
logical distress (Global p-value = 0.050), whereas no such 
association was found for recreational SV. Compared 
to students with a lower level of study related SV, those 
with higher levels of study related SV were more likely to 
have psychological distress [Medium: 1.26 (0.77, 2.07); 
High: 1.75 (1.11, 2.83)]. There was no significant asso-
ciation between the device-specific SV and psychological 
distress.

Discussion
This study is a comprehensive investigation of univer-
sity students’ SV patterns across purposes, devices, and 
timing, and is the first to investigate the relationships 
between SV patterns and mental wellbeing and psycho-
logical distress in university students. Our study showed 
that university students exhibited very high levels of SV, 
with females reporting higher SV than males. While 
most of the SV was spent studying and using comput-
ers, students also engaged in a considerable amount of 
recreational SV and on mobile devices. Previous studies 
among university students, predominantly from West-
ern countries reported lower SV levels, varying between 
5.5 and 11.5  h per day [4–11], whereas students in the 

Table 2 Descriptive statistics of screen viewing (n = 997)
Characteristics N (%) or mean ± SD
Total screen viewing (h/d) 14.3 ± 5.4
Weekday screen viewing (h/d) 14.0 ± 5.4
Weekend day screen viewing (h/d) 14.8 ± 6.0
Study related screen viewing (h/d) 7.6 ± 3.8
Recreational screen viewing (h/d) 6.6 ± 3.9
Television screen viewing (h/d) 1.7 ± 1.7
Handheld or mobile devices screen viewing (h/d) 5.6 ± 3.0
Computer screen viewing (h/d) 7.0 ± 3.1
h/d, hours per day; SD, standard deviation

Fig. 2 Forest plot of sex-specific screen viewing patterns among university students. *, p-value < 0.05; SD, standard deviation; CI, confidence interval. 
Error bars represented the 95% confidence interval, indicating the expected range of true differences. The blue reference line indicated a lack of statistical 
significance if the error bar crosses it
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present study reported an average of more than 14 h per 
day. This notable difference could be attributable to the 
study being conducted during the post-COVID-19 era 
when online learning was a norm among university stu-
dents; also, Singapore’s ambition to be a Smart Nation 
ensured widespread internet access and fostered elec-
tronic device use [14, 44]. Additionally, unlike earlier 
research focusing on specific device types, our study 
considered SV across multiple device types, reflecting 
the modern reality of college students’ electronic device 
use for communication and socialization, information 
retrieval, and other purposes [45]. Furthermore, studies 

have indicated that males tend to use screens more fre-
quently than females across all age groups [46, 47], while 
female university students demonstrate a greater depen-
dency on smartphones than males [24]. Our observa-
tions of higher SV in females may stem from differences 
in leisure preferences, social media usage habits, or study 
behaviors between different sexes [24]. Moreover, soci-
etal norms and expectations regarding technology use, as 
well as alternative behaviors, such as sports and exercise, 
could impact SV habits differently for males and females 
[47]. Further investigation into these factors is essential 

Table 3 Associations between screen viewing and mental wellbeing among university students (n = 997)
Model 1 (Unadjusted) Model 2 Model 3
OR (95%CI) p-value OR (95%CI) p-value OR (95%CI) p-value

Total screen viewing 0.002 0.036 NA
 Low (≤ 11.9 h/d) 1 - 1 - NA NA
 Medium (11.9–15.3 h/d) 1.65(1.19, 2.29) 0.003 1.54 (1.09, 2.18) 0.014 NA NA
 High (> 15.3 h/d) 1.66(1.19, 2.30) 0.003 1.40 (0.99, 1.98) 0.056 NA NA
Screen viewing on weekday or weekend
Weekday screen viewing 0.002 0.045 0.362
 Low (≤ 12.0 h/d) 1 - 1 - 1 -
 Medium (12.0–15.0 h/d) 1.51(1.10, 2.09) 0.011 1.42 (1.01, 1.99) 0.043 1.32 (0.90, 1.93) 0.156
 High (> 15.0 h/d) 1.70(1.24, 2.33) 0.001 1.45 (1.04, 2.02) 0.029 1.23 (0.78, 1.94) 0.378
Weekend day screen viewing 0.008 0.073 0.589
 Low (≤ 12.0 h/d) 1 - 1 - 1 -
 Medium (12.0–16.0 h/d) 1.19(0.85,1.63) 0.318 1.21 (0.86, 1.70) 0.267 1.09 (0.75, 1.58) 0.651
 High (> 16.0 h/d) 1.65(1.29, 2.27) 0.002 1.48 (1.06, 2.06) 0.022 1.27 (0.80, 2.01) 0.306
Screen viewing for different purposes
Study related screen viewing 0.247 0.779 0.581
 Low (≤ 5.9 h/d) 1 - 1 - 1 -
 Medium (5.9–8.4 h/d) 1.06(0.77, 1.46) 0.729 1.05 (0.74, 1.47) 0.791 1.12 (0.80, 1.59) 0.503
 High (> 8.4 h/d) 1.30(0.94, 1.79) 0.111 1.13 (0.80, 1.59) 0.484 1.21 (0.85, 1.69) 0.305
Recreational screen viewing < 0.001 0.002 0.001
 Low (≤ 5.0 h/d) 1 - 1 - 1 -
 Medium (5.0–7.3 h/d) 1.62(1.17, 2.26) 0.004 1.69 (1.20, 2.39) 0.002 1.71 (1.21, 2.42) 0.002
 High (> 7.3 h/d) 1.84(1.32, 2.57) < 0.001 1.76 (1.25, 2.50) 0.001 1.81 (1.27, 2.56) 0.001
Screen viewing of different devices
Television screen viewing 0.556 0.828 0.903
 Low (≤ 1.0 h/d) 1 - 1 - 1 -
 Medium (1.0–2.0 h/d) 0.85(0.61, 1.18) 0.328 0.91 (0.65, 1.29) 0.614 0.93 (0.65, 1.31) 0.676
 High (> 2.0 h/d) 1.01(0.74, 1.37) 0.969 1.02 (0.74, 1.41) 0.898 1.00 (0.72, 1.38) 0.999
Handheld or mobile devices screen viewing 0.024 0.188 0.218
 Low (≤ 4.0 h/d) 1 - 1 - 1 -
 Medium (4.0–6.3 h/d) 0.97(0.70, 1.36) 0.851 0.99 (0.70, 1.40) 0.942 1.01 (0.71, 1.44) 0.950
 High (> 6.3 h/d) 1.45(1.06, 1.99) 0.020 1.31 (0.94, 1.84) 0.116 1.31 (0.93, 1.84) 0.118
Computer screen viewing 0.002 0.011 0.012
 Low (≤ 5.6 h/d) 1 - 1 - -
 Medium (5.6–8.0 h/d) 1.65(1.20, 2.28) 0.002 1.65 (1.18, 2.31) 0.004 1.64 (1.17, 2.30) 0.004
 High (> 8.0 h/d) 1.68(1.20, 2.35) 0.003 1.46 (1.03, 2.08) 0.034 1.44 (1.01, 2.06) 0.045
OR, odds ratio; CI, confidence interval; h/d, hours per day

Model 2: Age, sex, ethnicity, citizenship, faculty, part-time job, BMI, physical activity, and sleep

Model 3: Age, sex, ethnicity, citizenship, faculty, part-time job, BMI, physical activity, sleep, and SV were mutually adjusted for weekday and weekend or study related 
and recreational SV or TV, handheld devices and computer SV
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for a comprehensive understanding of sex differences in 
SV.

Another important finding of our study is that 
approximately one in three university students exhib-
ited poor mental wellbeing, and approximately one in 
seven reported experiencing psychological distress. The 
mental health of college students is a significant public 
health concern. According to the World Health Organi-
zation’s (WHO) World Mental Health (WMH) Survey, 
three-quarters of mental illnesses appear before the age 
of 24, with one-fifth of college students testing positive 
for mental disorders in a 12-month evaluation [48]. A 

national mental health survey in Singapore showed that 
the median age of onset for mental disorders is 22 years, 
with the highest incidence occurring between the ages of 
18 and 24 years [49], and the proportion of young adults 
with poor mental wellbeing and psychological distress 
has been gradually increasing in recent years [50]. Previ-
ous reviews have examined mental health issues among 
college students, with most studies being conducted 
in high-income Western countries [51, 52]. The meth-
odology, assessment instruments, and cultural adapta-
tion of measuring tools differ greatly between studies, 
which might influence comparability [53]. Furthermore, 

Table 4 Associations between screen viewing and psychological distress among university students (n = 997)
Model 1 (Unadjusted) Model 2 Model 3
OR (95%CI) p-value OR (95%CI) p-value OR (95%CI) p-value

Total screen viewing 0.002 0.010 NA
 Low (≤ 11.9 h/d) 1 - 1 - NA NA
 Medium (11.9–15.3 h/d) 0.88(0.54, 1.42) 0.593 0.79 (0.48, 1.30) 0.360 NA NA
 High (> 15.3 h/d) 1.83(1.20, 2.82) 0.006 1.56 (1.00, 2.44) 0.050 NA NA
Screen viewing on weekday or weekend
Weekday screen viewing 0.023 0.115 0.675
 Low (≤ 12.0 h/d) 1 - 1 - 1 -
 Medium (12.0–15.0 h/d) 1.12(0.70, 1.77) 0.638 1.01 (0.62, 1.61) 0.981 0.79 (0.46, 1.34) 0.381
 High (> 15.0 h/d) 1.76(1.16, 2.68) 0.008 1.52 (0.98, 2.35) 0.059 0.88 (0.47, 1.62) 0.679
Weekend day screen viewing < 0.001 0.007 0.040
 Low (≤ 12.0 h/d) 1 - 1 - 1 -
 Medium (12.0–16.0 h/d) 1.16(0.72, 1.86) 0.543 1.14 (0.70, 1.85) 0.598 1.24 (0.73, 2.10) 0.423
 High (> 16.0 h/d) 2.18(1.42, 3.37) < 0.001 1.95 (1.26, 3.07) 0.003 2.16 (1.17, 4.06) 0.015
Screen viewing for different purposes
Study related screen viewing 0.005 0.068 0.050
 Low (≤ 5.9 h/d) 1 - 1 - 1 -
 Medium (5.9–8.4 h/d) 1.31(0.81, 2.17) 0.271 1.21 (0.74, 1.98) 0.446 1.26 (0.77, 2.07) 0.356
 High (> 8.4 h/d) 2.04(1.31, 3.21) 0.002 1.69 (1.07, 2.71) 0.026 1.75 (1.11, 2.83) 0.017
Recreational screen viewing 0.240 0.335 0.246
 Low (≤ 5.0 h/d) 1 - 1 - 1 -
 Medium (5.0–7.3 h/d) 0.96(0.61, 1.51) 0.849 1.00 (0.63, 1.59) 0.994 1.02 (0.64, 1.63) 0.939
 High (> 7.3 h/d) 1.35(0.87, 2.09) 0.178 1.34 (0.86, 2.10) 0.203 1.41 (0.90, 2.23) 0.138
Screen viewing of different devices
Television screen viewing 0.138 0.156 0.221
 Low (≤ 1.0 h/d) 1 - 1 - 1 -
 Medium (1.0–2.0 h/d) 1.12(0.70, 1.77) 0.633 1.19 (0.73, 1.91) 0.474 1.17 (0.72, 1.89) 0.511
 High (> 2.0 h/d) 1.51(1.00, 2.20) 0.050 1.52 (0.99, 2.33) 0.054 1.46 (0.95, 2.25) 0.082
Handheld or mobile devices screen viewing 0.085 0.397 0.487
 Low (≤ 4.0 h/d) 1 - 1 - 1 -
 Medium (4.0–6.3 h/d) 1.20(0.75, 1.90) 0.443 1.10 (0.68, 1.77) 0.708 1.15 (0.71, 1.88) 0.561
 High (> 6.3 h/d) 1.62(1.05, 2.50) 0.022 1.36 (0.86, 2.15) 0.189 1.32 (0.84, 2.10) 0.231
Computer screen viewing 0.069 0.176 0.229
 Low (≤ 5.6 h/d) 1 - 1 - 1 -
 Medium (5.6–8.0 h/d) 1.18(0.75, 1.86) 0.472 1.13 (0.71, 1.81) 0.597 1.14 (0.72, 1.83) 0.568
 High (> 8.0 h/d) 1.67(1.07, 2.63) 0.025 1.53 (0.96, 2.44) 0.072 1.50 (0.94, 2.41) 0.093
OR, odds ratio; CI, confidence interval, h/d, hours per day

Model 2: Age, sex, ethnicity, citizenship, faculty, part-time job, BMI, physical activity, and sleep

Model 3: Age, sex, ethnicity, citizenship, faculty, part-time job, BMI, physical activity, sleep, and SV were mutually adjusted for weekday and weekend or study related 
and recreational SV or TV, handheld devices and computer SV
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the prevalence of poor mental wellbeing in Singaporean 
adults before and during the COVID-19 pandemic was 
8.4% and 8.7%, respectively, which is lower than what was 
reported in our study [54, 55]. It is important to note that 
our study collected data during the early post-COVID-19 
period, and existing literature indicates that the COVID-
19 pandemic has had a negative impact on student men-
tal health, particularly in terms of distress [56, 57]. This 
may explain why poor mental wellbeing was reported to 
be higher in our study than in Singapore before the pan-
demic [56, 57].

Total SV in the present study was consistently associ-
ated with mental wellbeing and psychological distress, 
even after adjusting for potential confounders including 
physical activity and sleep duration. Previous research 
on the relationship between SV and mental health has 
yielded inconsistent findings [20, 23, 52]. While some 
studies have suggested that greater SV is more likely to 
be associated with higher odds of poor mental wellbeing 
or psychological distress [46, 58–60], others have found 
no association or even a potential benefit [20, 61, 62]. 
Notably, most of these studies focused on adolescents 
rather than university students and often defined high 
SV as four or five hours without investigating the role of 
average daily SV beyond 10 h. Therefore, the discrepant 
findings might be attributable to differences in the study 
population but also the greater amount of SV observed 
in our study population. Furthermore, previous studies 
did not adequately consider the influence of other health 
behaviors, such as physical activity and sleep, on this rela-
tionship. The associations between SV and mental health 
among university students are not as simple as commonly 
assumed [63]. Several studies suggest that high SV may 
displace health-enhancing activities, but individuals with 
exceptionally high SV might also adopt compensatory 
mechanisms, such as incorporating positive lifestyle fac-
tors like regular physical activity or sufficient sleep, which 
could mitigate the negative effects on their wellbeing [30, 
62]. Our study addresses this complexity by examining 
the relationship between SV patterns and mental health 
among Asian university students, considering variables 
such as physical activity and sleep duration as potential 
confounders.

Our findings suggest that the relationship between SV 
and mental health in university students may be linked 
to the purpose of SV rather than just the duration of 
exposure [20, 62]. High recreational SV was related to 
poor mental wellbeing. Research among teenagers cor-
roborates our findings reporting that nearly one-fifth of 
teenagers with greater recreational SV reported signs of 
depression [64]. The association between recreational SV 
and mental wellbeing is intertwined with other factors. 
For instance, the constant availability of smartphones 
may instill a perceived obligation to remain accessible at 

all times and increase social comparison, fostering feel-
ings of stress, depression and loneliness [65, 66]. Addi-
tionally, intensive screen engagement may disrupt other 
fundamental behaviors such as eating, exercising, and 
sleeping, thereby affecting mental wellbeing [67]. High 
study related SV on the other hand was associated with 
increased psychological distress. Few previous studies 
on the associations between study related SV and men-
tal health issues exist and their findings are inconclusive 
[62, 68]. The observed association could be explained, 
however, by the increased pressure and demands of uni-
versity-level studies. The transition from high school to 
university introduces new challenges and stressors, such 
as adapting to a more rigorous academic environment, 
managing greater workloads, and facing heightened 
expectations for academic performance [16]. As a result, 
students may resort to prolonged screen use as a means 
of studying, completing assignments, or seeking informa-
tion, inadvertently exacerbating psychological distress. 
Therefore, our findings shed light on the intricate rela-
tionship between SV patterns driven by academic obliga-
tions and their impact on mental health outcomes among 
university students during this pivotal transitional phase.

Furthermore, our study indicated that excessive SV on 
weekends increased the risk of psychological distress, 
while weekday SV showed no such association. This find-
ing is relatively novel [69] and suggests the importance of 
comprehensively examining both weekday and weekend 
SV patterns. It could be hypothesized that individuals 
who engage in prolonged SV on weekends may have lim-
ited participation in interactive activities, such as face-
to-face social interactions, outdoor exercises, and group 
gatherings, which could lead to a lack of social engage-
ment and fewer opportunities to build social connec-
tions [19]. Additionally, excessive SV on weekends may 
lead to increased exposure to potentially distressing or 
anxiety-inducing content, such as negative news stories 
or social media posts. Constant exposure to such content 
can contribute to heightened feelings of stress, anxiety, 
and overall psychological distress [70]. These conclusions 
underscore the importance of investigating the effects 
of the purposes and timing of SV on mental health out-
comes, providing strong evidence for further research.

With regard to the type of device, significant differences 
were observed, with most time spent on computers and 
smartphones, while TV usage was considerably lower. 
The associations between SV and mental health var-
ied across these devices. Television SV showed no asso-
ciation with mental wellbeing or psychological distress. 
Past studies on television SV have produced inconsistent 
findings [20, 22, 58]. In our study, the limited television 
viewing among college students may have contributed 
to the lack of a statistically significant association with 
mental health. Conversely, high computer SV was found 
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to be more strongly associated with poor mental well-
being. While utilizing information and communication 
technology for appropriate reasons may have potential 
benefits, excessive internet use is more likely to induce 
stress and negatively impact mental health among young 
individuals [71]. Contemporary university students 
are increasingly inclined toward digital learning, with 
most of their studies being conducted through comput-
ers. This mode of learning may enrich the availability of 
learning resources and could be more convenient. How-
ever, it also brings about greater workloads and competi-
tion, potentially leading to poorer mental wellbeing [72]. 
Additionally, it has been reported that using computers 
might increase exposure to harmful messages and cyber-
bullying, while excessive social media scrolling has been 
linked to increased feelings of loneliness and depression, 
potentially explaining the impact of computer SV on 
mental health in our study [31]. However, our research 
revealed no association between mobile phone SV and 
mental health, nor did it identify any sex differences in 
the relationship between SV and mental health (results 
not shown). Previous studies have reported correlations 
between mobile device SV and mental health symptoms, 
particularly among girls, often attributed to social media 
usage [20, 62, 73]. However, it is important to note that 
individual variance exists, with youth experiencing differ-
ent levels of loneliness based on their face-to-face social 
interaction levels when using social media [58]. Thus, 
our study’s finding of no association between handheld 
device SV and mental health may be attributed to stu-
dents using their mobile phones for multiple purposes, 
such as social networking, gaming, news, and produc-
tivity [74]. This underscores the importance of future 
research to delve deeper into the content of media usage 
and explore potential indirect associations through medi-
ation analysis.

This study comprehensively examines SV patterns 
among university students, marking the first investiga-
tion into their association with mental wellbeing and psy-
chological distress across purposes, timings, and devices. 
However, several limitations should be noted. First, the 
data relied on self-reporting, which may have been influ-
enced by social desirability or information bias. Second, 
we summarized SV across different devices, including 
TVs, handheld devices, and computers. This may lead to 
an overestimation of the total SV, as multiscreen use is 
possible. Third, despite the large sample size and collec-
tion of variables related to socioeconomic status, there 
was notable heterogeneity among participants across fac-
ulties, with health sciences students representing a sig-
nificantly smaller proportion compared to other faculties. 
Fourth, as a cross-sectional study, causal relationships 
between SV and mental health could not be established. 
However, it is important to mention that this study is part 

of a four-year longitudinal study, and while only baseline 
data was utilized in this analysis, future results from this 
longitudinal study may further strengthen the evidence.

Conclusions
Our study represents a novel exploration to investigate 
the screen viewing patterns of university students and 
their associations with mental wellbeing and psycho-
logical distress within the less studied Asian population. 
Overall, SV among university students was quite high, 
as was the high prevalence of poor mental wellbeing and 
psychological distress. Our findings suggest that students 
who engaged in greater SV were more likely to have poor 
mental wellbeing and increased psychological distress, 
even after accounting for other key lifestyle behaviors. 
While greater recreational SV was associated with poorer 
wellbeing, greater study related SV was associated with 
psychological distress. Variations across different devices 
and timing were also noted. Our results thereby under-
score the complexity of these relationships, considering 
the diverse purposes and content of SV. Future analyses 
of this longitudinal study and other similar investigations 
will help to further our understanding of the impact of 
screen viewing on mental health among university stu-
dents. These findings can also have implications for 
public health practitioners, policymakers, and educa-
tors, guiding the development of interventions promot-
ing healthy screen use and mental health for university 
students.
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