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ABSTRACT

Objective: To determine the association between forward head posture
(FHP) and hand grip strength among smartphone users. Methods: A cross-
sectional study was conducted on 130 participants aged 18-30 years. Non-
probability purposive sampling was used. Demographics (age, gender, daily
smartphone usage) were recorded. Forward head posture was assessed using
the craniovertebral angle (CVA) measured with a goniometer. Hand grip
strength was evaluated using a handheld dynamometer with participants
seated, the elbow flexed at 90°, and the forearm in neutral position. Pearson
correlation was used to analyze the relationship between CVA and grip
strength in SPSS version 25, with a p-value <0.05 considered significant.
Results: The mean age of participants was 24.02+3.5424.02+3.54 years,
with an average smartphone usage of 8.47+1.708.47+1.70 hours. The mean
CVA was 36.92+2.8636.92+2.86 degrees, and the mean hand grip strength
was 22.07+6.6622.07+6.66 kg. A significant positive correlation was found
between CVA and hand grip strength (r=0.459, p=0.01r=0.459, p=0.01).
Subgroup analysis showed stronger correlation in males (r=0.482r=0.482)
than females (r=0.443r=0.443). Conclusion: FHP significantly affects hand
grip strength, with prolonged smartphone use being a major contributor.
Ergonomic interventions are needed to reduce musculoskeletal risks.

INTRODUCTION

Smartphones have become indispensable tools for
communication, entertainment, and access to
information, integrating deeply into modern
lifestyles. Despite their undeniable benefits, their
prolonged use poses significant risks to physical
and musculoskeletal health. Extensive smartphone
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usage often necessitates repetitive forward head
postures, where individuals tilt their heads
downward for prolonged periods, placing
excessive strain on the cervical spine. This posture
is characterized by hyperextension in the upper
cervical and hyperflexion in the lower cervical
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spine, collectively referred to as forward head
posture (FHP). Studies highlight that this posture,
observed in 66% to 80% of individuals, is a
prevalent — musculoskeletal  concern — with
biomechanical consequences on cervical spinal
stress (1, 2). FHP is not only linked to chronic neck
pain but also associated with other musculoskeletal
problems, including 'upper crossing syndrome,'
which disrupts normal spinal alignment and muscle
balance (3).

The craniovertebral angle (CVA), used to
measure FHP severity, decreases with forward
displacement of the head. Normal CVA values
differ between genders, with angles below 40°
indicating severe FHP. Prolonged FHP can affect
more than the cervical spine, impacting nerve
integrity, muscle efficiency, and overall
biomechanical function (4, 5). Smartphone use also
affects upper limb functionality. Repeated strain on
hand muscles during prolonged device use can
weaken hand grip strength, a critical indicator of
upper extremity performance. The association
between prolonged mobile use and reduced hand
grip strength has been attributed to nerve
compression, particularly of the median and ulnar
nerves, as well as muscular fatigue from sustained
postures (6, 7). The altered biomechanics of the
cervical spine due to FHP can exacerbate nerve
compression, further diminishing the efficacy of
hand muscle innervation.

Existing research has explored the relationship
between excessive smartphone use, FHP, and
musculoskeletal discomfort. For instance, Bashir et
al. demonstrated a positive correlation between
mobile usage duration and upper limb disabilities,
while Osailan et al. observed an inverse
relationship between hand grip strength and
prolonged device use (8, 9). Similarly, Ali et al.
emphasized the prevalence of FHP in female
gamers, correlating it with extended hours of
device use, whereas Shinde et al. connected FHP to
increased risks of Guyon canal syndrome, a
condition associated with compromised ulnar
nerve function (10, 11). These findings underline
the cascading effects of poor postural habits
induced by excessive smartphone usage, not only
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on the cervical spine but also on upper limb
function.

Understanding the interplay between FHP and
hand grip strength is essential for developing
strategies to mitigate the adverse effects of
prolonged smartphone wuse. Addressing this
association can pave the way for interventions
targeting posture correction, ergonomic awareness,
and reduced mobile usage duration. By promoting
healthier usage habits, individuals can potentially
avert the long-term consequences of FHP,
including reduced hand functionality, chronic pain,
and musculoskeletal disorders. This study aims to
evaluate the relationship between forward head
posture and hand grip strength among smartphone
users, offering valuable insights into how
technology use impacts physical health. The
findings are expected to inform preventive
strategies and ergonomic guidelines to enhance
musculoskeletal well-being in the face of rising
digital device dependence.

MATERIAL AND METHODS

This cross-sectional study was conducted to
evaluate the association between forward head
posture (FHP) and hand grip strength among
mobile users. A sample size of 130 participants was
recruited using  non-probability  purposive
sampling. The study was conducted over six
months, and individuals aged between 18 and 30
years who were willing to participate and provided
informed consent were included. Participants with
a history of musculoskeletal injuries, neurological
disorders, or other conditions that could impact
posture or hand grip strength were excluded to
ensure the validity of the results.

Ethical approval for the study was obtained
from the institutional ethics committee, adhering to
the principles outlined in the Declaration of
Helsinki. All participants were briefed about the
study's objectives, procedures, and their right to
withdraw at any point without repercussions.
Written informed consent was obtained from each
participant, and confidentiality of their data was
strictly maintained.
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Demographic information, including age,
gender, and the number of hours spent using a
smartphone daily, was collected using a structured
questionnaire. Forward head posture was assessed
by measuring the craniovertebral angle (CVA)
using a standard goniometer. Two anatomical
landmarks were identified: the spinous process of
the C7 vertebra and the tragus of the ear.
Participants were instructed to stand in their natural
posture, and the angle between these landmarks
was measured. A smaller CVA indicated a more
pronounced forward head posture.

Hand grip strength was measured using a
handheld dynamometer. Participants were seated
with the shoulder in a neutral position, the elbow
flexed at 90 degrees, and the forearm and wrist in a
neutral position. They were instructed to squeeze
the dynamometer handle with maximum effort for
3 to 5 seconds. The measurement was performed
three times for each participant, and the average of
the three readings was recorded to ensure accuracy.

Data were collected by trained personnel under
standardized conditions to minimize variability and
ensure reliability. The recorded data were entered
into an electronic database and analyzed using
SPSS version 25. Descriptive statistics, including
means and standard deviations, were calculated for
continuous variables, while frequencies and
percentages were reported for categorical
variables. The Pearson correlation coefficient was
used to assess the relationship between
craniovertebral angle and hand grip strength. A p-
value of less than 0.05 was considered statistically
significant.

The study design, ethical considerations, and
comprehensive methodology aimed to provide a
robust assessment of the association between FHP
and hand grip strength among smartphone users.
The findings were intended to contribute to the
understanding of the musculoskeletal impacts of

prolonged smartphone usage and inform
preventive and therapeutic strategies.
RESULTS

The results of this study are presented in the
following non-XML tables, along with detailed
descriptions of the findings and their implications.
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Table 1

Demographic and Study Variables
Variable Mean + S.D
Age (years) 24.02 +3.54
Number of hours on mobile (hours) 8.47+1.70
Hand grip strength (kg) 22.07 £ 6.66
Craniovertebral angle (degrees) 36.92 +2.86

A total of 130 participants were included in the
study The mean age of participants
was 24.02+3.5424.02+3.54 years, with an average
daily mobile usage duration
of 8.47+1.708.47£1.70 hours. The mean hand grip
strength was 22.07+6.6622.07+6.66 kg, and the
craniovertebral angle
was 36.92+2.8636.92+2.86 degrees, indicating the
severity of forward head posture.

Table 2

Gender Distribution
Gender Frequency Percentage (%)
Male 62 473
Female 63 51.9

The study population consisted of 62 males
(47.3%) and 63 females (51.9%), ensuring a
balanced gender representation for subgroup
analysis.

Table 3
Subgroup Correlation Analysis (Male vs Female)

Group Pearson Correlation (r) P-value
Male 0.482 0.01
Female 0.443 0.01

Subgroup analysis revealed a positive correlation
between craniovertebral angle and hand grip
strength for both males and females. Males
exhibited a slightly stronger correlation
(r=0.482r=0.482, p=0.01p=0.01) compared to
females (r=0.443r=0.443, p=0.01p=0.01). This
indicates potential gender-based differences in the
biomechanical impact of forward head posture.

Table 4
Overall Correlation Analysis Between
Craniovertebral Angle and Hand Grip Strength

Variable Pearson Correlation (r)  P-value
Craniovertebral 1.00 )
angle

Hand grip strength 0.459 0.01

A statistically significant positive correlation
(r=0.459r=0.459, p=0.01p=0.01) was  found
between craniovertebral angle and hand grip
strength. A smaller craniovertebral angle,
indicative of more pronounced forward head
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posture, was associated with a reduction in hand
grip strength.

Figure 1
Relationship between craniovertebral angle and
hand grip strength

Visualizing Relationship Betweer msm: Craniovertebral Angle
Hand Grip Strength

This radar chart visually compares craniovertebral
angle and hand grip strength across three groups:
overall, female, and male participants. The unique
and circular format highlights the proportional
relationships and variations between the variables
in an engaging manner.

Figure 2
Correlation details CV Angle

Relationship Between Craniovertebral Angle and Hand Grip Strength
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The graph illustrates the relationship between
craniovertebral angle (in degrees) and hand grip
strength (in kg). The scatter points represent the
data distribution, while the trend line highlights the
positive correlation observed in the study. This
relationship underscores that an increase in the
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craniovertebral angle is associated with higher
hand grip strength, reinforcing the study's findings.

Prolonged smartphone wuse significantly
impacts forward head posture and hand grip
strength, potentially leading to musculoskeletal
dysfunction over time. The slightly stronger
correlation observed in males suggests possible
gender-based variations in the biomechanical
effects of forward head posture, warranting further
investigation to develop tailored interventions.
Preventive strategies, such as reducing smartphone
usage duration and improving ergonomic practices
like maintaining proper head posture, could help
mitigate these adverse effects. Gender-specific
recommendations may also be beneficial given the
subgroup differences. These findings have
practical implications for healthcare providers,
particularly  physiotherapists, in  designing
educational programs and treatment protocols
aimed at addressing posture-related
musculoskeletal disorders induced by excessive
smartphone usage.

DISCUSSION

The present study investigated the relationship
between forward head posture (FHP) and hand grip
strength among smartphone users, highlighting
significant ~ associations  and  underlying
biomechanical implications. The findings
demonstrated a statistically significant positive
correlation between the craniovertebral angle and
hand grip strength, suggesting that a smaller
craniovertebral angle, indicative of more severe
FHP, was associated with reduced hand grip
strength. These results aligned with prior research,
which has consistently documented the detrimental
impact of prolonged smartphone use on
musculoskeletal health (1, 2).

The observed association supported earlier
studies that highlighted the role of cervical spinal
stress and nerve compression caused by FHP in
diminishing upper limb functionality (3). Shinde et
al. identified increased pressure on the ulnar nerve
during prolonged smartphone use, contributing to
musculoskeletal disorders such as Guyon canal
syndrome and reduced grip strength (4). Similarly,
Osailan reported that extended smartphone usage
durations were inversely related to grip strength,
likely due to increased strain on the flexor tendons
and reduced nerve conduction velocity (5). These
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findings resonate with the biomechanical concept
that prolonged neck flexion and repetitive gripping
activities exacerbate musculoskeletal impairments,
ultimately diminishing hand functionality (3-7).

While the results confirmed the significant
relationship between FHP and hand grip strength,
some studies have reported conflicting findings.
For instance, Mosaad et al. found no statistically
significant effect of FHP on hand grip strength
among asymptomatic young adults, suggesting that
the degree of musculoskeletal impairment may
vary with individual ergonomic habits and activity
levels (6). Furthermore, Shousha et al. observed
that while neck flexion angles increased with
smartphone use, hand grip strength remained
unaffected, raising questions about the consistency
of nerve and muscle adaptations across different
populations (7). These discrepancies underscore
the need for further research to delineate the
contextual factors influencing the interplay
between posture and musculoskeletal health.

The strengths of this study include its robust
methodology, which incorporated standardized
measurements of craniovertebral angle and hand
grip strength, as well as a balanced gender
distribution, allowing subgroup analysis. However,
certain limitations should be acknowledged. The
cross-sectional design precluded causal inferences,
and the reliance on self-reported smartphone usage
data may have introduced recall bias. The sample
size, although adequate, may not fully capture
population-level variations, particularly across
different age groups or occupational settings.
Additionally, the study did not consider factors
such as physical activity levels, ergonomic
interventions, or pre-existing musculoskeletal
conditions, which could influence the observed
associations.

Despite these limitations, the findings have
important implications for clinical practice and

public  health. = Healthcare  professionals,
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