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ABSTRACT

Background: Excessive smartphone use has been associated with musculoskeletal and postural problems,
particularly among young adults. Engineering students represent a high-risk group due to prolonged screen
exposure.

Objective: To determine the frequency of neck pain, postural deviation, and thumb pain among
engineering university students with heavy smartphone use.

Methods: This cross-sectional study included 373 participants (218 males, 155 females; aged 20—25 years)
recruited through purposive sampling from five engineering universities in Karachi. Inclusion criteria
required smartphone use for more than 4 hours daily. Data were collected using validated tools: the Neck
Disability Index (NDI), the Cornell Hand Discomfort Questionnaire (CHDQ), and the REEDco posture
assessment. Statistical analysis was performed using SPSS version 25. Pearson correlation coefficient was
applied, with significance set at p < 0.05.

Results: Neck pain was reported by 67.8% of participants, with 45.3% showing mild disability, 17.4%
moderate disability, 4.8% severe disability, and 0.3% complete disability. Thumb pain was present in
21.2%, and forward head posture in 32.2%. Mean scores (95% CI) were: NDI 9.31 (8.53-10.10), CHDQ
17.44 (14.21-20.67), and REEDco 81.00 (79.64—82.36). NDI and CHDQ demonstrated a significant
positive correlation (r = 0.308, p < 0.001).

Conclusion: Smartphone overuse among engineering students was strongly associated with neck disability
and thumb pain, highlighting the need for ergonomic education and preventive healthcare strategies to
reduce long-term musculoskeletal risks.

Keywords: Ergonomics, Musculoskeletal Disorders, Neck Disability Index, Posture, Smartphone
Addiction, Text Neck, Thumb Pain, University Students.
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Introduction

The rapid advancement of digital technology has
transformed the smartphone into an indispensable part of
daily life, functioning as a portable device capable of
performing numerous computer-like tasks. Smartphones
provide a wide range of utilities, including internet
browsing (85.20%), mobile mailing (77.00%), phone calls
(78.30%), media players (75.40%), social networking, and
gaming (51.20%), all integrated through touchscreen-
based interfaces (1,2). Globally, nearly 3.4 billion people
are estimated to be smartphone users, with adoption rates
increasing exponentially over the past decade. For
instance, in Korea, the number of smartphone users rose
dramatically from just 5 million in 2010 to more than
40.12 million by 2014, reflecting the unprecedented pace
of this technological diffusion (3). Thailand has also
emerged as a notable contributor, ranking 19th among the
top 25% smartphone-producing nations worldwide (4). In
terms of demographics, almost 79% of individuals aged
18—44 are active smartphone users, while in Sweden, 82%
of people aged 15-24 reported routine engagement in
messaging activities via smartphones, demonstrating the
dominance of these devices among younger age groups
(1). On average, a typical user spends about 20 hours per
week and nearly 6 hours and 42 minutes per day online,
which is equivalent to almost 100 days per year of screen
engagement (5).

Despite their undeniable utility, excessive smartphone use
has raised significant health concerns, particularly
regarding musculoskeletal and psychological well-being.
Frequent wuse of smartphones requires sustained
engagement of the neck and thumb muscles, predisposing
individuals to musculoskeletal problems, including pain
and discomfort in the neck, hands, and wrists (1,2,6). The
term “text neck” has been coined to describe an overuse
syndrome or repetitive strain injury associated with
prolonged forward head flexion at angles ranging from 15°
to 60° while viewing handheld electronic devices (7). The
prevalence of musculoskeletal pain among smartphone
users has been reported to range from 1% to 67.8%, with
a substantial proportion experiencing thumb-related
disorders, including tendinitis, De Quervain’s disease, and
first metacarpophalangeal arthritis, with approximately
28.3-29.2% reporting thumb pain (1,2,8,9). Comparative
studies have shown that smartphone texting activates
cervical extensors and thumb muscles more intensely than
computer typing, while reducing activation in the
trapezius and wrist extensors, highlighting the distinct
biomechanical stresses induced by smartphones (10).
Evidence suggests that excessive use among students
contributes to musculoskeletal issues in the neck and
hands, particularly the thumb, which may initially
manifest as short-term disability but could progress to
long-term functional impairment if left unaddressed
(2,11).

In addition to physical strain, smartphone overuse has
been consistently associated with psychological
consequences. Research indicates that nearly 74.8% of
users display symptoms consistent with mobile phone
addiction, with psychological manifestations such as
anxiety, tension, panic attacks, and impaired concentration
increasingly reported (12). A study conducted in Saudi
Arabia identified neck stiffness (71.2%) as the most
commonly reported complaint, followed by migraine
(63.3%), agitation (54.5%), nervousness (50.7%), and loss
of concentration (47.4%), underscoring the multifaceted
health impact of smartphone use (13). Collectively, these
findings emphasize that smartphones, while integral to
modern life, contribute to a growing burden of
musculoskeletal ~—and  psychological  conditions.
Accordingly, the present study aimed to investigate the
frequency of neck pain, thumb pain, and postural
deviations among students at engineering universities.
This research not only quantified the prevalence of these
issues but also provided insights into their underlying
causes, thereby highlighting the importance of ergonomic
awareness and preventive strategies among young
smartphone users.

Materials and Methods

This study employed an observational cross-sectional
design and was conducted among undergraduate
engineering students in Karachi. A total of 373 participants
were recruited using a non-probability purposive sampling
technique from five universities: NED University of
Engineering and Technology, Dawood University of
Engineering and Technology, Usman Institute of
Technology, Mohammad Ali Jinnah University, and Iqra
University. The sample size was calculated using the
OpenEpi software, ensuring adequate statistical power for
correlation analysis (14). Of the participants, 218 were
male and 155 were female, with ages ranging between 20
and 25 years. All participants reported daily smartphone
use of more than 4 hours. Students with a history of
cervical spine disorders, such as radiculopathy or
spondylosis, were excluded, as were those with severe
cervical spine injuries, pre-existing musculoskeletal or
neurological conditions such as stroke, Parkinson’s
disease, or Alzheimer’s disease. Individuals with
cardiovascular diseases, including coronary artery disease,
valvular heart disease, or rheumatic heart disease, were
also excluded in order to eliminate potential confounders.

Data were collected using a structured questionnaire that
was divided into two sections. The first section gathered
demographic information, while the second comprised
three validated assessment tools. The Cornell Hand
Discomfort Questionnaire (CHDQ) was employed to
evaluate hand and thumb-related discomfort, the Neck
Disability Index (NDI) was used to assess the degree of
neck disability, and the REEDco posture assessment form
was utilized to examine postural deviations (15-17).
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These standardized instruments ensured reliable
evaluation of musculoskeletal and postural outcomes
among participants.

Ethical approval for the study was obtained from the
institutional review board (SIPM&R/IRB/2024/42) and
written informed consent was obtained from all
participants before enrollment. Data collection was
performed under standardized conditions to minimize
potential bias. Confidentiality of the respondents was
maintained throughout the research process, and
participation was voluntary with the right to withdraw at
any stage.

The data were coded and analyzed using the Statistical
Package for Social Sciences (SPSS) version 25.
Descriptive  statistics, including means, standard
deviations, and 95% confidence intervals, were calculated
for all outcome variables. The Pearson correlation
coefficient test was applied to examine the relationships
between NDI, CHDQ, and REEDco scores. All statistical
tests were performed at a significance level of p < 0.05 to
ensure rigorous evaluation of study hypotheses.

Results
A total of 373 engineering university students participated
in this study, comprising 218 males (58.4%) and 155

Area A Area B

Frequency

254
(68.1%)

242 (64.9%)

1-2 times last o 0 0 53 71
49 31.1%) 65(17.4%) 85 (22.8%) (14.2%) (19.0%)

females (41.6%). Of these, 253 participants (67.8%)
reported neck pain, whereas 120 participants (32.2%)
were without neck pain. The prevalence of neck pain was
slightly higher among males (39.7%) compared to females
(28.1%), while the distribution of participants without
neck pain was 18.8% in males and 13.4% in females
(Table 1). The mean scores of NDI, CHDQ, and REEDco
were 9.31, 17.44, and 81.00, respectively, with narrow
95% confidence intervals, reflecting consistent findings
across the sample.

Variable / Count Percentage

Condition (n (D)
373 100
218 58.4
155 41.6
253 67.8
148 39.7
105 28.1
120 322
70 18.8
50 13.4

Table 2: Pain, ache, and discomfort in different hand areas (last week)
Area C

Area D Area E

Ring

233

625w  284061%)

(74.5%)
42 (11.3%)

R 11 29%)  3080%)  22(59%) 22(5.9%) 360T%  25(6.7%)
Rl 17 (4.6%) 13(3.5%) 12(32%)  9(24%) 21(5.6%)  11(2.9%)
Sl 9 (24%) 11 (29%) 12(32%) 11(2.9%) 12 (32%) 11 (2.9%)

every da

When neck pain was classified using the Neck Disability
Index (NDI), the majority of participants fell into the mild
disability group (45.3%), followed by no disability
(32.2%), moderate disability (17.4%), severe disability
(4.8%), and complete disability (0.3%). Forward head
posture was identified in 32.2% of participants, with its
Table 3: Mean scores of NDI, CHDQ, and REEDco

Scale Mean 95% CI

9.31 8.53—10.10
CHDQ 17.44 14.21 - 20.67
REEDco 81.00 79.64 — 82.36

Neck Disability Index (NDI), The Cornell Hand Discomfort
Questionnaire (CHDQ), REEDco posture tool

prevalence increasing with the severity of NDI scores.
Thumb pain was reported by 21.2% of participants overall,
with the proportion rising progressively across categories
of NDI severity from 10.0% in those without disability to
100% in the single participant with complete disability.

Hand discomfort assessment (CHDQ) revealed that pain
and discomfort were most frequently reported in the
thumb (Area A) and little finger (Area E), followed by the
index and middle fingers. The palm/wrist region (Area F)
also showed notable complaints. Daily and multiple-
times-daily discomfort was most common in the thumb
and palm/wrist regions, highlighting the thumb as the most
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vulnerable area to repetitive stress from smartphone use.
Correlation analysis demonstrated a statistically
significant positive relationship between NDI and CHDQ
(r = 0.308, p < 0.001), suggesting that higher neck
disability scores were associated with increased hand
discomfort. In contrast, REEDco scores showed weak,
non-significant negative correlations with both NDI (r = -
0.012) and CHDQ (r = -0.086), indicating that posture
scores were not strongly related to reported neck disability
or hand discomfort in this study.

Neck Pain (NDI
Category)

No Disability (0-4)

Frequency (%)
120 (32.2%)

Mild Disability (5—14) 169 (45.3%)
Moderate Disability (15— 65 (17.4%)
Severe Disability (25-34) 18 (4.8%)
Complete Disability (>35) 1 (0.3%)

Total 373 (100%)

Discussion

This study investigated the association of neck pain,
postural deviation, and thumb pain among engineering
university students with high smartphone usage. The
findings revealed a significant positive correlation
between NDI and CHDQ scores (r = 0.308, p < 0.001),
suggesting that increased neck disability was associated
with greater hand discomfort. Conversely, no significant
correlations were found between posture scores (REEDco)
and either NDI or CHDQ, indicating that postural
deviations may not directly predict disability or hand
discomfort in this population. The mean values of NDI,
CHDQ, and REEDco were consistent across the sample,
further strengthening the reliability of these results.

When comparing the present findings to existing
literature, some similarities and discrepancies were
evident. A cross-sectional study from Haryana, India
reported that 8.8% of participants were moderately
disabled and 31.9% were mildly disabled (18). In contrast,
this study found higher proportions, with 45.3%
categorized as mildly disabled and 17.4% as moderately
disabled. This difference may be attributed to the study
population, as engineering students tend to spend more
time using smartphones for academic and recreational
purposes compared with students in other disciplines.

Hand discomfort patterns also varied compared to
previous studies. For instance, research that employed the
CHDQ tool in a smaller sample of 119 participants found
that less than 2% reported pain several times daily in

Table 5: Correlation of neck pain with postural deviation and thumb pain (n = 373)
Forward Head Posture

Table 4: Correlation analysis of different variables
Variables

Compared r p-value Interpretation
ooz s Ve
oms s Ve

Thumb Pain Present
(%)
12 (10.0%)

(%)
18 (15.0%)

51 (30.2%) 34 (20.1%)
36 (55.4%) 23 (35.4%)
14 (77.8%) 9 (50.0%)

1 (100%) 1 (100%)

120 (32.2%) 79 (21.2%)

different hand areas, with almost negligible discomfort in
the thumb and palm/wrist regions (19). By contrast, in this
study, 2.4% of participants reported daily thumb pain and
2.9% reported frequent pain in the wrist/palm region. This
disparity may be due to differences in inclusion criteria, as
the comparative study included participants with more
than one hour of smartphone use daily, whereas this study
restricted inclusion to individuals using smartphones for
more than four hours daily.

The lack of a significant correlation between REEDco
posture scores and either NDI or CHDQ in this study
differed from findings reported in other populations where
posture has been directly linked to musculoskeletal
symptoms (20,21). One explanation may be that forward
head posture is only one of many biomechanical
contributors to musculoskeletal pain, and other factors
such as device holding patterns, texting postures, and
individual ergonomic behaviors may mediate this
relationship.

The results of this study supported the growing body of
evidence that smartphone use is associated with both neck
disability and hand discomfort, particularly in the thumb
region (2,8,9,22). Previous studies have demonstrated that
repetitive thumb use during texting and gaming increases
the risk of tendinitis, De Quervain’s tenosynovitis, and
first metacarpophalangeal arthritis (23,24). Similarly,
prolonged cervical flexion while using smartphones has
been linked with text neck syndrome, contributing to
muscular strain and disability over time (25,26). The
findings of this study, showing a high prevalence of neck
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pain (67.8%) and thumb pain (21.2%), aligned with these
reports and reinforced concerns about the long-term health
risks of excessive smartphone use among students.

In contrast to the present findings, which showed no
significant correlation between postural deviations
(REEDco scores) and either neck disability or hand
discomfort, a recent study from Rawalpindi reported a
high prevalence of forward head posture among school
children who were frequent smartphone users (27). The
difference  may be explained by age-related
musculoskeletal adaptability, as younger children are
more vulnerable to postural deviations due to incomplete
musculoskeletal  development, whereas university
students may compensate better through stronger cervical
and shoulder musculature.

This research had several strengths. It employed validated
assessment tools, included a relatively large sample size
compared to similar studies, and specifically targeted
engineering students, a group highly exposed to
smartphone usage. The multi-institutional nature of the
sample also improved the representativeness of the
findings. However, some limitations must be
acknowledged. First, the cross-sectional design limited the
ability to establish causality. Second, posture was assessed
using a questionnaire-based tool rather than objective
biomechanical measurements. Third, the study population
was restricted to a single age group (20-25 years) and
academic discipline, limiting generalizability.
Additionally, the reliance on self-reported measures may
have introduced recall bias.

Despite these limitations, the study highlighted important
implications. Engineering students, due to prolonged
smartphone use, are at risk of developing musculoskeletal
discomfort that can progress from mild disability to more
severe conditions if preventive measures are not adopted.
Regular ergonomic education, posture correction
strategies, and promotion of smartphone usage breaks
could mitigate these risks. Future studies should adopt
longitudinal designs to evaluate causality, incorporate
larger and more diverse populations, and utilize objective
postural assessment tools such as motion analysis or
electromyography for greater accuracy.

Conclusion

This study concluded that excessive smartphone use
among engineering university students was significantly
associated with neck disability and thumb pain, with a
high prevalence of musculoskeletal discomfort, while
postural deviation showed weaker associations. These
findings underscored the growing burden of smartphone-
related musculoskeletal problems in young adults,
emphasizing the need for preventive strategies such as
ergonomic education, regular breaks, and awareness
campaigns. From a broader healthcare perspective, early
recognition and intervention are crucial to reducing the

risk of long-term disability, lowering future healthcare
costs, and promoting healthier technology use behaviors
among the student population and wider community.
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