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*Corresponding Author Abstract:  Mobile gaming has become a routine activity among young adults, raising
Dr Charchita Jain concerns about its potential effects on musculoskeletal function and related symptoms. This
(charchitajain1999@gmail.com) | cross-sectional study was conducted at NIMS University on 113 college students aged 18-27
years who reported playing mobile games for at least three hours daily. Cervical range of
i S motion was measured using the inch tape method, and additional outcomes included the
Revised:  30.09.2025 Neck Disability Index, Vertigo Symptom Scale-Short Form, and Berg Balance Scale. Data
Accepted: 22.10.2025 analysis involved descriptive statistics such as means, standard deviations, frequencies, and
Published: 05.11.2025 percentages. The findings showed a mean cervical flexion of 4.5 + 1.01 cm with minor
limitations in flexion and rotation. According to the Neck Disability Index, 68.14 % of
students reported no disability, 26.55 % reported mild disability, and 5.3 % reported
moderate to severe disability. Vertigo symptoms were present in 91.15 % of participants,
though only 2.65 % experienced severe episodes. Headaches of varying intensity were noted
in 67.26 % of students, and 9.73 % exhibited forward head posture. Functional balance was
largely preserved, with 98.23 % showing low fall risk on the Berg Balance Scale. Overall,
prolonged mobile gaming appears to be associated with early signs of cervical mobility
restriction, mild neck disability, vertigo, and headaches, highlighting the importance of
ergonomic awareness and preventive strategies to reduce long-term health consequences.
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INTRODUCTION forward head posture while looking at screens puts

Smartohones are advanced handheld devices widel abnormal stress on the cervical spine. Extended screen
P o ; ely time and intense visuals can also lead to headaches,
used for communication, entertainment, education,

. 4 internet Thei cabilit d dizziness, and mental fatigue [5]. The college phase is a
gaming, and INternet access. €Ir_portabriity an critical period when students often develop sedentary
multifunctionality have made them essential in daily habits and poor posture. If not corrected, these habits
life, especially among young adults, with college X

. may lead to long-term health issues affecting daily life
students using them for 5-6 hours a day on average [1]. and academic performance [6]. Mobile gaming offers
Excessive smartphone use affects posture, reduces

hvsical activity. disrupts | di ¢ several benefits, such as enhancing reflexes, problem-
physical aclivity, GISTUpLS SIEep, and Incréases Stress solving, decision-making, and other cognitive abilities
and anxiety [2]. It also impacts social behavior,

. : : . - like hand-eye coordination and spatial awareness [7]. It
rela.tlo.nshlps, anq academic perf(_)rmance, with gaming can help reduce stress [8] encourage social interaction
addiction  showing ef_fects S|_m|Iar to  substance through shared experiences, and stimulate imagination
d_epe_n_dence [3]. Mobile gaming has become a and creativity, especially in games that allow players to
significant part of students lives due to the easy

I . design or explore virtual worlds [9]. Some games even
availability of smartphones and the engaging nature of g P [41 g

: . : X support learning in subjects like math, language, and
interactive ent(_ertalnment. Many students use gaming to history [10]. However, excessive gaming can also have
relax and relieve stress from academic workloads. '

. . Lo . drawbacks, including anxiety, depression, eye strain,
However, excessive gaming is linked to anxiety, g Y, €ep Y

d : i duced lif tisfacti f sleep loss, and reduced self-control, as well as social
epressive symptoms, reduced fife satistaction, an isolation and financial issues caused by frequent in-
decreased physical activity [4]. Prolonged smartphone

; game purchases [11].
use for gaming also causes postural problems, neck
pain, and limited cervical movement. Maintaining a

Prolonged mobile gaming with poor posture places excessive strain on the neck muscles, leading to pain, stiffness, and
reduced range of motion. Constant forward head posture while looking at small smartphone screens overworks muscles
such as the levator scapulae, sternocleidomastoid, and trapezius, causing fatigue and discomfort [12]. Over time, this
abnormal posture can result in rounded shoulders, spinal misalignment, and even serious musculoskeletal issues like
degenerative disc disease, nerve compression, and myofascial trigger point formation [13]. These trigger points may refer
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pain to the head and shoulders, contributing to tension headaches, dizziness, and impaired balance. The repetitive stress
on the cervical spine not only affects posture but can also disrupt coordination and overall physiological function [14].
FHP is a postural deviation where the head shifts anteriorly, increasing strain on cervical muscles and spine [15]. It is
commonly seen with prolonged use of smartphones, computers, or reading habits and has become more prevalent among
younger individuals [16]. FHP, often termed “text neck,” can cause neck pain, muscle fatigue, upper back strain, and
headaches due to tightness in the levator scapulae, sternocleidomastoid, and trapezius muscles [17]. Proper posture is
essential to prevent discomfort and maintain balance [18].

Khu :
Figure 1: forward head posture

Excessive smartphone use, particularly for gaming, has been linked to headaches, dizziness, sleep disturbances, and even
memory problems [19]. Poor posture during gaming especially FHP causes muscle tension in the cervical spine, leading
to migraines or tension-type headaches [20]. Small screens, visual strain, and poor ergonomics intensify these symptoms,
while prolonged late-night gaming reduces sleep quality and increases fatigue [21]. Over time, continuous gaming
without adequate breaks can make headaches more frequent and persistent, often accompanied by neck discomfort and
impaired focus [22]. While mobile gaming can provide entertainment and stress relief, it may also lead to vestibular
issues such as vertigo, a spinning or dizzy sensation caused by prolonged gameplay [23]. Fast-moving visuals, dynamic
3D graphics, and extended screen time can overwhelm the vestibular system, especially when visual input conflicts with
inner-ear signals [24]. Poor posture, particularly FHP, adds stress to the cervical spine, limiting neck mobility and further
disturbing balance regulation [25]. Together, these factors can intensify dizziness, discomfort, and impaired daily
functioning during or after gaming sessions. Balance depends on coordination between the visual, vestibular, and
somatosensory systems, but extended mobile gaming can disrupt this interaction [26]. Poor posture, such as slouching or
forward head posture, may alter body alignment and reduce the vestibular system’s ability to maintain stability [27].
Repetitive inactivity during gameplay can weaken proprioception and coordination, while fast-paced visual stimuli may
momentarily affect spatial awareness. Fatigue or strain in neck and back muscles further contributes to postural
imbalance, increasing the risk of falls or coordination problems over time [28]. The sedentary nature of prolonged mobile
gaming can lead to several long-term health risks. Extended periods without movement may contribute to weight gain,
poor blood circulation, and an increased likelihood of cardiovascular issues [29]. Reduced physical activity also
decreases muscle strength and flexibility, making injuries and postural problems more common. Over time, this inactivity
can result in joint stiffness, muscle wasting, and reduced overall fitness, including lower cardiovascular endurance [30].

This study aims to see how prolonged mobile gaming affects neck movement, vertigo, headaches, and balance in college
students, to understand its physical and vestibular health impact. It will check how mobile gaming influences cervical
ROM, neck discomfort, dizziness, and the severity of headaches, along with its relation to balance performance. Many
students spend hours on mobile games without realizing how forward-bent posture can cause stiffness, pain, dizziness,
and poor balance. These problems are often ignored but can disturb daily life, concentration, and studies. While phone
use has been studied, little attention is given to gaming-specific effects in young adults. This research is important to find
whether mobile gaming habits are linked to neck issues, vertigo, headaches, and balance problems, helping create
awareness for healthier use and guiding physiotherapists for early care. The study assumes there may or may not be a
link, but aims to confirm if mobile gaming truly affects these health parameters.

METHODOLOGY:

The present study was designed as a cross-sectional study conducted at NIMS University, Jaipur, Rajasthan, during the
period from November 2024 to April 2025. The study population comprised college-going students, both males and
females, with a total of 113 participants. Participants were recruited through a purposive sampling technique. The
inclusion criteria were college-going students of NIMS University in the age group of 18 to 27 years, who reported a
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minimum mobile gaming frequency of at least three hours, irrespective of gender. Students with recent neck injuries or
trauma, neurological disorders such as vestibular dysfunctions, orthopedic conditions including postural deviations,
cervical radiculopathy, or myofascial pain syndrome, and those under medication like muscle relaxants, antidepressants,
antiepileptics, or sedatives were excluded. In addition, individuals with a history of chronic headache disorders and non-
gamers were not considered for the study.

Procedure:

Cervical ROM was assessed using the tape measure method with participants seated upright in a neutral position, feet flat
on the floor, shoulders relaxed, and hands resting on the thighs. For cervical flexion, the distance between the chin and
the sternal notch was measured as participants actively bent the head forward. For extension, the same landmarks were
used while participants extended the neck backward without moving the trunk. Right and left lateral flexion were
assessed by measuring the distance between the mastoid process and the acromion process as participants brought the ear
closer to the shoulder without lifting the shoulder. Right and left cervical rotation were measured by recording the
distance between the tip of the chin and the acromion process on the respective side as participants rotated their head. All
movements were performed actively, with the mouth closed for consistency, and each measurement was taken three
times, with the mean value recorded for accuracy.

Figure 2: Cervical range of motion assessment using inch tape method — (A) Flexion: chin to suprasternal notch, (B)
Extension: chin to suprasternal notch, (C) Right lateral flexion: mastoid to acromion, (D) Left lateral flexion: mastoid to
acromion, (E) Right rotation: chin to acromion, (F) Left rotation: chin to acromion.

The NDI was used to assess the level of neck-related disability. It consists of 10 sections covering pain intensity,
personal care, lifting, reading, headache, concentration, work, driving, sleeping, and recreation. Each item is scored on a
0-5 scale, and the total score indicates the degree of disability, with higher scores representing greater functional
limitation. The VSS-SF was employed to evaluate dizziness and vertigo-related symptoms. This scale comprises 15
questions addressing vestibular, autonomic, and anxiety-related aspects of vertigo, with each question rated on a 0-4
scale, where higher values reflect increased symptom severity. Balance was assessed using the BBS, which includes 14
functional tasks such as sitting, standing, reaching, turning, and single-leg stance. Each task is scored from 0-4, with a
maximum possible score of 56, where higher scores indicate better balance and postural control. In addition to these
standardized measures, cervical range of motion was recorded using the inch tape method, following clear instructions
given to participants to perform each neck movement slowly and comfortably, ensuring safety and accuracy. All
assessments were carried out systematically under proper supervision, and the average of repeated readings was taken to
minimize error. Data were documented carefully while ensuring the confidentiality of participants throughout the study.
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Figure 3: Balance assessment using BBS — (a) Standing unsupported, (b) Standing with eyes closed, (¢) Standing on one
leg, (d) Picking up object from floor.

RESULT

Descriptive statistical methods were used for analyzing the collected data. For continuous variables such as cervical
ROM, vertigo scores, balance scores, and NDI values, the mean and standard deviation were calculated to understand the
overall trend and variability in the results. For categorical data, including severity levels of vertigo, neck disability, and
headache symptoms, frequencies and percentages were computed. This helped in identifying how many participants fell
under each category. The analysis was done entirely using Microsoft Excel, as it provided a simple and reliable way to
organize, calculate, and display the results. The findings were then presented in the form of tables, bar charts, and graphs,
which helped in clearly showing the patterns and distribution across the different variables. This descriptive approach
helped in summarizing the data and drawing meaningful observations related to the objectives of the study.

Table:1 Age And Gender Distribution Of Participants

VARIABLES MEAN + SD MIN - MAX RANGE FREQUENCY
AGE 23.50 £ 2.05 19 - 27 8 113
GENDER Male Female

76 37

Table 1 shows the study included 113 participants, with a mean age of 23.50 £ 2.05 years, primarily young adults. The
minimum age was 19 years, and the maximum was 27 years. The gender distribution was 76.25% males and 33.74%
females, with a higher representation of males. The study's accompanying pie chart visually demonstrates this gender
distribution. The total age range was 8 years.
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Table:2 Descriptive Statistics Of Cervical ROM, NDI, Vertigo, BBS

VARIABLES MEAN = SD MIN - MAX
Cervical ROM (cm)

FLEXION 45+1.01 1-65
EXTENSION 20.63+1.69 16 - 25
LF (RT) 13.15+1.69 9.2-185
LF (LT) 13.38£1.78 9-18
LR (RT) 12.61 +1.46 9-16.5
LR (LT) 12.61+1.47 9-17
NDI 0.09£0.11 0-0.54
VERTIGO 4.53 +£4.33 0-31
BBS 50.79 + 3.6 38 — 56

Table 2 shows the study found that prolonged mobile gaming may lead to restricted neck movements, potentially causing
headaches, vertigo, and postural imbalance. The mean NDI score was low, suggesting minimal or no disability. Vertigo
symptoms varied greatly among mobile gamers, with a wide range of severity. Balance scores were averaged at 50.79,
with the highest possible score being 56. The study suggests that mobile gaming may contribute to mild functional

limitations in some individuals.

Table:3 Severity Wise Classification Of NDI, Vertigo, Headache, BBS, FHP Among Participants

NO OF PARTICIPANTS PERCENTAGE
NDI
No Disability 77 68.14%
Mild 30 26.55%
Moderate 5 4.42%
Severe 1 0.88%
VERTIGO
No Vertigo 10 8.85%
Mild 73 64.60%
Moderate 27 23.89%
Severe 3 2.65%
HEADACHE (ACC. TO NDI)
No Headache 37 32.74%
Slight 50 44.24%
Moderate Infrequent 15 13.27%
Moderate Frequent 6 5.30%
Severe 3 2.65%
All Time 2 1.76%
HEADACHE (ACC. TO VSS-SF)
Never 27 23.89%
A Few Times 53 46.90%
Several Times 23 20.35%
Very Often 6 5.30%
Quite Often 4 3.53%
BBS
Low Fall Risk 111 98.23%
Moderate 2 1.77%
FORWARD HEAD POSTURE
Non FHP 102 90.26%
FHP 11 9.73%
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Table 3 represent the study found that mobile gaming has minimal impact on neck function, with a majority of
participants experiencing no disability. Most mobile gamers experience mild vertigo, with mild symptoms being
common. Headaches are rare but common, with most experiencing occasional headaches. Most students have good
balance and postural stability, minimizing fall risk. Most college students maintain normal head posture, with a small
proportion showing postural deviation.
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Figure 4: (a) Age distribution, (b) Gender distribution, (c) Cervical ROM, (d) NDI scores, (e) Vertigo scores, (f) BBS

scores.
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Figure 5: (a) Distribution of Neck Disability Index scores (b) Distribution of Vertigo Severity (VSS-SF) (c) Headache
distribution according to NDI (d) Vertigo frequency according to VSS-SF (e) Distribution of fall risk according to BBS
(f) Prevalence of Forward Head Posture
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line with Bose et al. [31], who observed decreased
cervical mobility in smartphone users due to postural
strain, and Ali et al. [32], who highlighted the
association between mobile gaming and muscular
tightness. Reduced ROM, though not severe in this
study, points towards the beginning of cervical
dysfunction that may progress with continued exposure,
consistent with Alshahrani et al. [33] who reported
compromised proprioception in heavy smartphone
users. NDI results showed a mean score of 0.09 + 0.11,
with 26.55% participants reporting mild and 5.3%
moderate-to-severe disability, reinforcing findings by
Lalaji et al. [1] and Khan et al. [34], who established a
link between smartphone addiction and neck
dysfunction. The mechanism may involve altered
cervical curvature and increased disc loading as
explained by Hansraj et al. [35]. Vertigo symptoms
were highly prevalent, with 91.15% participants
experiencing some degree of vertigo and a mean VSS
score of 4.53 + 4.33, supporting Youssef et al. [36] and
Wah et al. [37], who attributed visual-vestibular
mismatch, postural strain, and sensory overload from
prolonged screen exposure as contributing factors. The
occurrence of moderate-to-severe vertigo in a subset of
participants despite being neurologically healthy
suggests subclinical vestibular dysfunction, a finding
echoed by Soylemez et al. [38]. Headache symptoms
were also frequently reported, with 68.15% participants
experiencing some form of headache according to NDI
and over 75% reporting headache frequency in VSS-SF,
consistent with Demirci et al. [39] and AlZarea et al.
[21], who associated smartphone overuse with tension-
type and cervicogenic headaches due to muscle strain
and neural tension. The co-occurrence of FHP, reduced
ROM, vertigo, and headache among participants
reflects the complex interplay between cervical
biomechanics, proprioception, and vestibular inputs, as
emphasized by Ahmed et al. [40] and AlAbdulwahab et
al. [41]. Balance assessment using the Berg Balance
Scale revealed a mean score of 50.79 + 3.6, suggesting
overall good stability, yet subtle impairments in a few
participants highlight early proprioceptive compromise,
supporting Park et al. [42] and Alshahrani et al. [33].
FHP was clinically observed in 9.73% participants and
strongly correlated with reduced ROM, vertigo, and
headaches, aligning with Ali et al. [32]. Gender analysis
suggested females reported slightly higher vertigo and
disability, a finding supported by Youssef et al. [36]
and Lalaji et al. [1], possibly due to different postural
habits and sensitivity to musculoskeletal discomfort.
Altogether, these results indicate that prolonged mobile
gaming, though seemingly harmless, exerts cumulative
strain on cervical structures, alters proprioceptive
balance control, and induces headaches, thereby
affecting both musculoskeletal and vestibular health in
young adults. Clinically, this underscores the
importance of early screening and preventive strategies
such as posture education, neck exercises, and screen
time management to mitigate dysfunction [1].
Limitations of this study include the use of visual

observation for FHP rather than objective tools, lack of
precise data on gaming duration and type of games, and
reliance on supplementary tools for headache
assessment. Future research should adopt longitudinal
or interventional designs, integrate objective postural
and proprioceptive measures, and examine the role of
ergonomic  correction and  physiotherapy-based
interventions in reducing these symptoms. Despite
limitations, this study contributes valuable evidence that
mobile gaming has measurable musculoskeletal and
sensorimotor consequences, highlighting the urgent
need for awareness and preventive action among
college students.

CONCLUSION:

The present study concludes that prolonged mobile
gaming has a measurable impact on cervical health,
postural balance, and associated sensorimotor
symptoms among college-going students. Although the
majority of participants demonstrated cervical range of
motion and balance scores within normal or near-
normal  limits, subtle restrictions and early
musculoskeletal strain patterns were observed, which
suggest the beginning of functional compromise. A
considerable number of participants reported mild to
moderate symptoms of neck disability, vertigo, and
headache, and these complaints were positively
associated with longer screen exposure and forward
head posture adopted during gaming. These findings
support the alternative hypothesis by indicating that
repetitive and sustained faulty postures, especially
forward head posture, may contribute to cervical joint
stiffness, muscle fatigue, reduced proprioceptive
efficiency, and vestibular disturbances over time. While
these changes appeared subclinical in many students,
the presence of early symptoms highlights the potential
for progression into chronic conditions if preventive
measures are not implemented. The results emphasize
the clinical importance of postural awareness,
ergonomic education, and the inclusion of regular
physiotherapy screening for young adults who spend
extended hours in mobile gaming. Early preventive
interventions and lifestyle modifications should be
encouraged to minimize the long-term risk of cervical
pain, dizziness, headaches, and associated functional
limitations, thereby promoting healthier gaming
practices and musculoskeletal well-being in the student
population.

Abbreviation

NDI: Neck disability index, ROM: Range of motion,
FHP: Forward head posture, BBS: Berg balance scale,
VSS- SF: Vertigo symptom scale - short form
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