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Abstract

Background: The widespread use of digital devices has significantly increased students' daily screen time,
raising concerns about its potential impact on postural health. Prolonged use of smartphones, laptops, and
tablets is often associated with poor sitting posture, reduced physical activity, and musculoskeletal
discomfort. Understanding this relationship is important for promoting healthier digital habits among
students.

Objective: This study aimed to investigate the relationship between screen time and postural health among
school and college students. Specifically, it sought to examine students' screen-use habits, assess their
awareness of proper posture and ergonomics, identify the prevalence of posture-related discomfort, and
explore how prolonged use of digital devices may influence postural health and physical well-being.
Methods: A pilot cross-sectional survey was conducted using a structured Google Forms questionnaire.
A total of 20 students aged approximately 16—18 years participated through convenience sampling. The
questionnaire collected information on demographic characteristics, daily screen time, primary digital
devices used, posture awareness, ergonomic practices, physical activity, and self-reported musculoskeletal
discomfort. Data were analysed using descriptive statistics, including frequencies and percentages.
Results: A total of 20 students participated in the study. Smartphones were the primary digital device used
by 75.0% of respondents, while 85.0% reported using their devices while lying on a bed, suggesting
potentially non-ergonomic device-use habits. Participants with higher daily screen time (=5 hours)
reported a greater prevalence of musculoskeletal discomfort (88.9% ) compared to those with lower screen
time (45.5%). The most commonly reported areas of discomfort were the lower back (50.0%), followed
by the neck (35.0%) and shoulders (35.0%). Only 40.0% of participants had received guidance on
maintaining proper posture during device use, while 65.0% reported having been told at some point that
their posture was poor. Overall, the findings suggest that prolonged screen use may be associated with
poorer postural habits and increased musculoskeletal discomfort among students.

Conclusion: The findings of this pilot study suggest a potential association between prolonged screen
time and poorer postural health among students. Participants with higher daily screen time reported a
greater prevalence of musculoskeletal discomfort than those with lower screen time, while lying on a bed
emerged as the most common device-use posture. Although the study is limited by its small sample size
and reliance on self-reported data, the findings highlight the importance of promoting ergonomic
awareness, encouraging proper posture during device use, and incorporating regular movement breaks
into students' daily routines. Future research involving larger and more diverse populations, along with
objective postural assessment methods, is recommended to further investigate and validate these findings.
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1. Introduction:

1.1 Background and Context

The rapid advancement of digital technology in recent decades has fundamentally transformed the
educational, social, and recreational experiences of students worldwide. Smartphones, laptops, tablets, and
desktop computers have become indispensable tools for learning, communication, entertainment, and
information access. The expansion of online and hybrid learning during the COVID-19 pandemic further
accelerated daily screen exposure, and although in-person education has largely resumed, digital devices
continue to play a central role in students' academic and personal lives. As a result, prolonged screen time
has become an increasingly common aspect of modern lifestyles, raising important concerns regarding its
potential effects on physical health and well-being.

While digital technology has significantly enhanced access to education and communication, it has also
introduced new health challenges associated with prolonged sedentary behaviour and excessive screen
exposure. Among these concerns, postural health has emerged as an important issue because students
frequently spend several hours each day using digital devices in static positions. Poor posture often
develops gradually and may initially present as mild discomfort before progressing to chronic
musculoskeletal problems if left unaddressed.

1.2 Postural Health and Screen Time

Posture refers to the alignment and orientation of the body's segments relative to one another and to gravity
during standing, sitting, or movement. Good posture allows muscles and joints to function efficiently while
minimizing stress on the spine and surrounding connective tissues. In contrast, poor posture places
excessive mechanical stress on the cervical, thoracic, and lumbar regions of the spine, contributing to
muscle fatigue, joint strain, reduced mobility, and long-term musculoskeletal disorders.

Students are particularly vulnerable to screen-related postural dysfunction because they often use digital
devices for prolonged periods in ergonomically unfavorable environments such as beds, sofas, dining
tables, or poorly designed study spaces. Extended periods of uninterrupted screen use, combined with
limited awareness of ergonomic principles, may increase the risk of developing posture-related discomfort.
One of the most frequently observed postural abnormalities associated with prolonged digital device use
is Forward Head Posture (FHP), in which the head shifts anteriorly relative to the shoulders because of
sustained neck flexion during smartphone or laptop use. This altered posture substantially increases the
mechanical load placed on the cervical spine and surrounding musculature, increasing the risk of neck
pain and other musculoskeletal problems.

1.3 Review of Literature

Previous research has consistently demonstrated a relationship between prolonged screen exposure and
musculoskeletal discomfort among adolescents and young adults (Stiglic & Viner, 2019; Twenge &
Campbell, 2018). Commonly reported symptoms include neck pain, shoulder pain, lower back pain, and
upper back discomfort, with prevalence generally increasing alongside daily screen time (Hansraj, 2014;
Grimmer-Somers et al., 2010). In addition to screen duration, researchers have identified several
behavioural risk factors, including prolonged neck flexion during smartphone use, unsupported sitting
positions, and device use while lying on a bed, all of which contribute to increased biomechanical stress
on the spine (Straker et al., 2008). Studies have also suggested that insufficient physical activity and
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infrequent movement breaks may further exacerbate posture-related discomfort by prolonging static
loading of the musculoskeletal system. Despite growing awareness of digital ergonomics, unhealthy
screen-use behaviours remain widespread, and many students continue to receive little or no formal
education on maintaining proper posture during digital device use (Shikdar & Al-Kindi, 2007).
Collectively, these findings indicate that screen time alone does not determine postural health; rather,
posture, ergonomic practices, and movement behaviours also play important roles in influencing
musculoskeletal outcomes.

1.4 Research Gap

Although previous studies have reported associations between prolonged screen time and musculoskeletal
discomfort, relatively few have simultaneously examined screen time duration, device-use posture,
ergonomic awareness, and self-reported postural health using primary survey data from school and college
students. Furthermore, many existing studies have focused on university students or adult populations,
leaving limited evidence regarding adolescents in natural educational settings. Addressing these gaps is
important for understanding behavioural factors associated with poor postural health and for informing
future ergonomic interventions and larger population-based studies

1.5 Aim and Objectives of the Study

Aim

To investigate the relationship between screen time and postural health among school and college students
by examining digital device usage patterns, ergonomic awareness, and self-reported musculoskeletal
discomfort.

Objectives

To assess the average daily screen time and primary digital device usage among students.

To evaluate the prevalence of self-reported musculoskeletal complaints.

To examine students' ergonomic habits and awareness of proper posture during digital device use.

To examine the relationship between screen time, device-use posture, and postural health outcomes.
To propose evidence-based recommendations for promoting healthier posture and ergonomic practices
among students.

1.6 Significance of the Study

The findings of this study contribute preliminary evidence regarding the relationship between digital
device use and postural health among students. Unlike studies that focus exclusively on university students
or adult populations, this study contributes primary survey data from a mixed school and college sample,
providing preliminary evidence on postural health across school and college students. Understanding these
associations may assist students, educators, parents, and healthcare professionals in identifying behaviours

a s wnh e

that increase the risk of musculoskeletal discomfort and poor posture. The study also highlights the
importance of ergonomic education, healthy screen-use practices, and regular movement breaks as
practical strategies for promoting musculoskeletal well-being. Furthermore, the results provide a
foundation for future research involving larger and more diverse populations and may support the
development of evidence-based interventions aimed at improving postural health in the digital era.

2. Methodology

2.1 Study Design

This study employed a cross-sectional, questionnaire-based quantitative research design to investigate the
relationship between screen time and postural health among students. A cross-sectional approach was
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selected because it enables the simultaneous assessment of exposure variables (e.g., screen time, device

type, and ergonomic behaviours) and outcome variables (e.g., musculoskeletal discomfort and perceived

postural health) within a defined population at a single point in time. As a pilot study, the research was

intended to provide preliminary evidence and identify patterns that may inform future investigations

involving larger and more diverse populations.

2.2 Study Population and Sample

The study population comprised school students (Grades 11-12) and undergraduate college students who

routinely use digital devices for academic, recreational, or social purposes. Participants were recruited

through convenience sampling using an online questionnaire distributed via Google Forms. A total of 20

respondents voluntarily participated in the study. Participation was anonymous, and no personally

identifiable information was collected. Although the sample size was limited, the study was designed as

an exploratory pilot investigation intended to identify preliminary trends rather than produce findings that

are generalizable to the broader population.

2.3 Data Collection Instrument

Primary data were collected using a structured, self-administered questionnaire developed using Google

Forms. The questionnaire consisted of six sections designed to collect information on demographic

characteristics, digital device usage, screen time, ergonomic practices, posture awareness, and self-

reported musculoskeletal discomfort.

o Section A — Demographic Information: Age, educational level, and gender.

o Section B — Screen Time and Device Usage: Average daily screen time and primary digital device
used.

e Section C — Device Usage Context: Typical posture adopted during device use (desk, sofa, bed, or
other).

e Section D — Musculoskeletal Complaints: Presence of neck pain, shoulder pain, upper back pain, lower
back pain, or no discomfort.

o Section E — Ergonomic Awareness: Previous guidance on proper posture, awareness of posture, and
frequency of consciously maintaining correct posture.

o Section F — Perceived Impact: Frequency of post-screen discomfort and participants' perceptions
regarding the influence of screen time on their posture.

2.4 Study Variables

Independent Variables

e Daily screen time (1-3 h, 3—5 h, 5-7 h, >7 h)

e Primary digital device used

o Device-use posture

e Ergonomic guidance received

Dependent Variables

o Self-reported musculoskeletal complaints

e Frequency of post-screen discomfort

e Perceived effect of screen time on posture

2.5 Data Analysis

The collected data were analysed using descriptive statistical methods. Frequency distributions,

percentages, and subgroup comparisons were used to summarise participant characteristics and identify

patterns within the data. Comparisons were performed between school and college students and between
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participants with lower (<5 hours/day) and higher (=5 hours/day) screen time. Owing to the exploratory

nature of the study and the limited sample size, inferential statistical analyses were not performed. All

findings are presented using tables and narrative interpretation.

2.6 Ethical Considerations

Participation in the study was entirely voluntary. Participants were informed about the purpose of the

research before completing the questionnaire, and informed consent was obtained electronically. No

personally identifiable information was collected, and all responses were recorded anonymously. The

study posed minimal risk to participants and adhered to accepted ethical principles for non-clinical survey-

based research.

2.7 Study Limitations

The study has several limitations that should be considered when interpreting the findings.

1. The sample size (n = 20) was small, limiting statistical power and the generalizability of the findings.

2. Participants were recruited through convenience sampling, introducing the possibility of sampling
bias.

3. The sample was predominantly male and consisted mainly of school students, limiting representation
across gender and educational levels.

4. Data were self-reported and may therefore be influenced by recall bias or social desirability bias.

5. Postural health was assessed using self-reported responses rather than objective clinical assessment
methods such as photographic posture analysis or inclinometry.

6. The cross-sectional design identifies associations but does not permit conclusions regarding causality.

3. Results and Analysis

3.1 Demographic Profile of Respondents

The survey was completed by 20 respondents. The sample comprised predominantly school students in
grades 11 and 12, with a smaller proportion of undergraduate college students.

What class/grade are you in?

20 responses

® Sth
® 10

11th
® 12h

® Undergraduate (College)

Figure 1: Demographic characteristics of study participants (N = 20)
3.2 Screen Time and Device Usage
Respondents were asked to estimate their average daily screen time across all devices and to identify their
primary device. The majority (75%) used a smartphone as their primary device. Table 2 summarizes screen
time and device usage.
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Which device do you use most frequently?
20 responses

@® Smartphone

@® Laptop

@ Tabiet

@ Deskiop Computer
@ Television

Figure 2: Summarizes screen time and device usage(N=20)
3.3 Device Usage Posture
Respondents could select multiple postures in which they typically use devices. Lying on a bed was the
most frequently reported position (85%), followed by sitting at a desk (55%) and sitting on a sofa (50%).

Do you often use devices while:

20 responses

Sitting at a desk 11 (55%)

Sitting on a sofa 10 (50%)

Lying on a bed 17 (85%)

Other 3(15%)

0 5 10 15 20

Figure 3: Device Usage Posture (Multiple Selection Allowed, N = 20)
The high prevalence of device use while lying on a bed (85%) is particularly noteworthy. This position
typically places the cervical spine in extreme flexion and eliminates any postural support, representing a
posture that has been associated with increased biomechanical loading of the cervical spine during
prolonged screen use.
3.4 Musculoskeletal Complaints
Respondents reported their self-reported musculoskeletal symptoms, with multiple selections permitted.
Of the 20 respondents, 12 (60.0%) reported at least one musculoskeletal complaint, while 8 (40.0%)
reported no musculoskeletal complaints. Figure 4 illustrates the distribution of self-reported
musculoskeletal symptoms among participants.
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Do you experience any of the following?
20 responses

Neck pain 7 (35%)

7 (35%)

Shoulder pain

Lower back pain 10 (50%)

Upper back pain B (30%)

None 8 (40%)

Figure 4: Self-Reported Musculoskeletal Complaints (N = 20)

Lower back pain was the most commonly reported musculoskeletal complaint (50.0%), followed by neck
pain (35.0%), shoulder pain (35.0%), and upper back pain (30.0%). Several participants reported more
than one symptom, suggesting a pattern of generalized postural strain rather than isolated musculoskeletal
discomfort. These findings are consistent with previous research indicating that prolonged screen exposure
and non-ergonomic device-use postures may contribute to musculoskeletal health problems among
students.

3.5 Ergonomic Awareness and Postural Habits

Figures 5A,5B,5C present findings on ergonomic guidance, postural awareness, and the frequency with
which respondents consciously maintain proper posture during device use.

Have you ever been told that your posture is poor?

20 responyzes

® Yes
® No

Figure 54: Participants who reported being told that their posture was poor.
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Have you ever received guidance on maintaining proper posture while using digital devices?

20 responses

® Yes
® No

Figure 5B. Participants who had received guidance on maintaining proper posture

How often do you consciously maintain proper posture while using devices?

20 respanses

® Always

® Often

# Sometimes
® Rarely

@ Never

Figure 5C. Frequency of consciously maintaining proper posture during device use.

A majority of respondents (65.0%) reported that they had previously been told their posture was poor,
indicating widespread awareness of posture-related concerns. However, only 40.0% reported having
received guidance on maintaining proper posture during digital device use, highlighting a gap in
ergonomic education. Regarding posture-maintenance habits, only 30.0% of respondents reported that
they always or often maintained proper posture, while 60.0% reported doing so sometimes or rarely,
and 10.0% stated that they never consciously maintained proper posture. These findings suggest that
awareness of posture-related issues alone may be insufficient to promote healthy ergonomic behaviours,
highlighting the need for greater ergonomic education and behaviour-based interventions.

3.6 Frequency of Post-Screen Discomfort
Respondents were asked how often they experience discomfort or pain after extended device use. The
distribution of responses is presented in Figure 6.
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How often do you experience discomfort or pain after using digital devices for extended periods?

20 responses

® Always
@ Often

‘ Sometimes
h ® Rarely
! ® Never

Figure 6: Frequency of Discomfort After Extended Screen Use (N = 20)

Among the respondents, 10.0% reported always experiencing post-screen discomfort, 20.0% reported
experiencing it often, 35.0% reported experiencing it sometimes, 25.0% reported experiencing it rarely,
and 10.0% reported never experiencing discomfort after extended digital device use.

3.7 Belief That Screen Time Has Affected Posture

Respondents were asked whether they believed that prolonged screen time had affected their posture.
Among the 20 participants, 45.0% responded "Yes", 40.0% were ""Unsure', and 15.0% responded
"No". The findings indicate that a majority of participants either believed or suspected that screen time
had influenced their posture, while only a small proportion did not perceive any effect.

3.8 Summary of Key Findings

The survey findings indicate that prolonged screen use and non-ergonomic device-use behaviours were
common among participants. Smartphones were the primary digital device used by 75.0% of respondents,
and (45.0%) reported spending five or more hours per day using digital devices. Device use while lying
on a bed was highly prevalent (85.0%), and musculoskeletal complaints—particularly lower back pain
(50.0%), neck pain (35.0%), and shoulder pain (35.0% )—were frequently reported. Participants with
higher daily screen time demonstrated a greater prevalence of musculoskeletal complaints (77.8%) than
those with lower screen time (45.5%). Overall, these findings suggest that screen time, device-use posture,
and ergonomic awareness may be associated with postural health outcomes among students. However,
given the exploratory nature of this pilot study and its limited sample size, these findings should be
interpreted cautiously and warrant further investigation in larger and more diverse populations.

4. Discussion

4.1 Interpretation of Key Findings

This pilot study investigated the relationship between screen time, device-use behaviours, and postural
health among school and college students. The most notable finding was the higher prevalence of
musculoskeletal complaints among participants with higher daily screen time (77.8%) compared with
those reporting lower screen time (45.5%). Although the cross-sectional design does not permit
conclusions regarding causality, this pattern is consistent with previous biomechanical and
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epidemiological research suggesting that prolonged screen exposure may contribute to increased
musculoskeletal strain (Hansraj, 2014; Grimmer-Somers et al., 2010).

Lower back pain emerged as the most frequently reported complaint (50.0%), followed by neck pain
(35.0%) and shoulder pain (35.0%). While previous literature often emphasizes cervical discomfort
associated with smartphone use, the prominence of lower back pain in the present study may be explained
by the widespread practice of using digital devices while lying on a bed. This posture provides limited
lumbar support and may increase mechanical stress on the lower back during prolonged periods of screen
use. Although these observations are exploratory, they suggest that both screen duration and device-use
posture may influence postural health outcomes.

4.2 Device-Use Posture and the "Lying-Down' Problem

One of the most striking findings was that 85.0% of respondents—and all participants in the high screen
time group—reported using digital devices while lying on a bed. This posture has been associated with
increased biomechanical loading of the cervical and lumbar spine because it often involves sustained neck
flexion, reduced postural muscle engagement, and inadequate spinal support. In addition, relaxed
environments such as beds may encourage longer uninterrupted periods of screen use, thereby increasing
cumulative musculoskeletal loading.

Although the present study cannot establish causation, the high prevalence of this behaviour suggests that
encouraging students to avoid prolonged device use while lying down may represent a practical target for
ergonomic education and future intervention studies.

4.3 Ergonomic Awareness and Knowledge Gap

The study also revealed limited ergonomic awareness among participants. Only 40.0% of respondents had
previously received guidance on maintaining proper posture during digital device use, despite 65.0%
reporting that they had been told at some point that their posture was poor. This discrepancy suggests that
many students are aware of posture-related concerns without receiving practical instruction on improving
their posture.

These findings highlight an opportunity for schools, colleges, and healthcare professionals to incorporate
ergonomic education into health promotion programmes. Providing students with practical guidance
regarding workstation setup, posture correction, and regular movement breaks may help reduce posture-
related discomfort and encourage healthier digital habits.

4.4 School and College Student Observations

School students demonstrated a higher proportion of musculoskeletal complaints than college students
within the present sample. However, because only four undergraduate students participated, comparisons
between educational groups should be interpreted with caution. The observed differences are descriptive
and should not be generalized beyond the study population. Future research involving larger and more
balanced samples is required to determine whether educational level influences screen-use behaviours or
postural health outcomes.

4.5 Practical Implications and Future Innovations

The findings also highlight opportunities for the development and evaluation of innovative ergonomic
interventions designed to improve postural health among students. The high prevalence of prolonged
screen exposure, frequent device use while lying on a bed, and limited ergonomic awareness observed in
this study suggest that targeted educational and ergonomic interventions may help reduce the risk of
posture-related musculoskeletal discomfort.
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Potential interventions include ergonomic laptop stands, adjustable study furniture, posture-support
cushions, wearable posture-monitoring devices, and mobile applications that provide posture feedback,
movement reminders, or ergonomic guidance. Educational institutions may also benefit from
incorporating digital ergonomics into health education programmes and promoting healthy screen-use
practices through awareness campaigns and classroom initiatives.

The findings further indicate opportunities for the development and evaluation of innovative technologies
designed to improve postural health among students. Future research should investigate the effectiveness
of ergonomic education programmes, wearable technologies, and posture-support interventions using
larger and more diverse populations, objective postural

assessment methods, and longitudinal study designs to determine their long-term impact on
musculoskeletal health.

4.6 Strengths and Limitations

A major strength of this study is the use of primary survey data to examine multiple dimensions of digital
device use, including screen time, device-use posture, ergonomic awareness, and musculoskeletal
discomfort within a single student population. Despite its exploratory nature, the study provides useful
preliminary evidence regarding behavioural factors associated with postural health.

However, several limitations should be acknowledged. The small convenience sample limits the
generalizability of the findings and precludes formal inferential statistical analysis. Data were self-reported
and may therefore be subject to recall and reporting bias. Furthermore, posture was assessed through
questionnaire responses rather than objective clinical assessment. Consequently, the findings should be
interpreted as exploratory and hypothesis-generating rather than conclusive.

5. Conclusion

This pilot study investigated the relationship between screen time, device-use behaviours, ergonomic
awareness, and self-reported postural health among a mixed sample of school and college students. The
findings indicate a potential association between higher daily screen time and an increased prevalence of
musculoskeletal discomfort. Participants with higher screen time reported a greater frequency of postural
complaints than those with lower screen time, suggesting that prolonged digital device use, particularly
when combined with non-ergonomic usage behaviours, may contribute to poorer postural health.
Smartphones were the most commonly used digital devices, and lying on a bed was the predominant
device-use posture reported by participants. Together with the limited level of ergonomic awareness
observed in the study, these findings highlight the importance of promoting healthier screen-use practices,
encouraging proper posture during device use, and increasing access to ergonomic education among
students.

Although the study is limited by its small convenience sample and reliance on self-reported data, it
provides valuable preliminary evidence regarding behavioural factors associated with postural health in
the digital era. The findings support the need for practical interventions, including ergonomic education
programmes, regular movement breaks, improved workstation design, and posture-awareness initiatives
within educational settings.

Future research should build upon these findings by employing larger and more diverse samples,
probability-based sampling methods, objective postural assessment techniques, and longitudinal or
intervention-based study designs. Such research will help clarify the long-term effects of digital device
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use on postural health and evaluate the effectiveness of strategies designed to reduce posture-related
musculoskeletal problems among students.

6. Recommendations

Based on the findings of this pilot study, the following recommendations are proposed to promote healthier

screen-use behaviours and improve postural health among students.

6.1 Recommendations for Students

1. Limit recreational screen time where possible and take structured movement breaks every 30-45
minutes during prolonged device use.

2. Follow the 20-20-20 rule by looking at an object approximately 20 feet away for 20 seconds every 20
minutes while also performing a brief postural reset.

3. Avoid prolonged use of smartphones, tablets, or laptops while lying on a bed. Instead, use devices in
a seated position with adequate back support and the screen positioned at or near eye level.

4. Hold smartphones closer to eye level whenever practical to reduce sustained cervical flexion and
forward head posture.

5. Engage in regular physical activity, particularly exercises that strengthen the neck, upper back, core
musculature, and postural stabilizing muscles.

6.2 Recommendations for Educational Institutions

1. Integrate digital ergonomics and postural health education into physical education, health, or life-skills
curricula.

2. Provide ergonomically appropriate classroom, library, and computer laboratory furniture to encourage
healthy posture during digital device use.

3. Train teachers and school health personnel to recognize poor postural habits and provide evidence-
based ergonomic guidance.

4. Encourage regular movement breaks during prolonged academic sessions involving digital devices.

6.3 Recommendations for Parents and Caregivers

1. Encourage children and adolescents to use digital devices at desks or tables rather than while lying on
beds or sofas.

2. Demonstrate healthy posture and responsible screen-use habits through positive role modelling.

3. Create ergonomically appropriate study environments at home with supportive seating and suitable
screen positioning.

6.4 Recommendations for Future Research

1. Conduct studies using larger, randomly selected, and more demographically diverse samples to
improve the generalizability of findings.

2. Employ objective methods of postural assessment, such as photographic posture analysis,
inclinometry, motion capture systems, or wearable posture-monitoring devices.

3. Undertake longitudinal studies to evaluate changes in postural health over time and establish temporal
relationships between screen use and musculoskeletal outcomes.

4. Evaluate the effectiveness of ergonomic education programmes, school-based interventions, wearable
technologies, and posture-support innovations in reducing musculoskeletal discomfort and improving
postural health among students.
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