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Abstract:  
 
Introduction: The prevalence of neck pain associated with smartphone addiction among students is rising 
with advancing technology. Excessive smartphone use leads to musculoskeletal disorders that can impair 
daily functional ability. This study aimed to determine the prevalence of smartphone addiction and neck pain 
affecting functional activities among undergraduate students at KAHS, IIUM Kuantan Campus, and to 
examine the relationship between neck pain and smartphone addiction. Methodology: A cross-sectional 
study was conducted with 105 undergraduate students. Smartphone addiction and neck pain were assessed 
using the Smartphone Addiction Scale Short Version (SAS-SV) and the Neck Disability Index (NDI) 
questionnaire. The questionnaire was distributed online through convenient sampling. Results: The 
prevalence of smartphone addiction was 41.9%, and neck pain affecting functional ability was 50.5%. 
Spearman correlation analysis revealed a weak positive correlation (r = 0.385) between smartphone addiction 
and neck pain, with a significance level of p<0.001. Conclusion: This study concludes that excessive 
smartphone use is significantly associated with neck pain and disability. Assessing the prevalence among 
university students may increase awareness of neck pain and support the implementation of preventive 
measures to reduce the risk of disability caused by neck pain. 
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Introduction:

Musculoskeletal problems affect approximately 
1.71 billion people worldwide, encompassing 
disorders that impact muscles, bones, joints, and 
connective tissues (World Health Organization, 2022). 
Kazeminasab et al. (2022) reported that about 2.7% of 
the global population experienced neck pain in 2019. 
Data from the Global Burden of Disease shows that 
while the prevalence of neck pain has remained 
steady, its incidence and the years lived with disability 
remain significantly high (Shin et al., 2022). Although 
the prevalence of neck pain in Malaysia is relatively 

low at 3.0%, it has increased by 100% over the past 29 
years (Shin et al., 2022). 

The Handphone Users Survey 2021 by the 
Malaysian Communications and Multimedia 
Commission (MCMC) revealed that approximately 
94.8% of Malaysians are active smartphone users, and 
95.7% of Malaysian students own at least one 
smartphone. The survey also observed a significant 
rise in smartphone usage among Malaysians, jumping 
from 15.1% to 91.5% in three years. The highest 
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percentage of smartphone users, 93.6%, is among 
individuals aged 20 to 34. This high usage rate among 
young adults puts them at risk of developing 
smartphone addiction and neck pain. Isa et al. (2022) 
found that over half of local undergraduate students 
(53.6%) are at risk of neck pain. Hua et al. (2022) 
reported that neck disorders related to smartphone 
addiction are the most prevalent musculoskeletal 
issues among Malaysians, with a prevalence of 65.9%. 

The rapid increase in smartphone users has 
raised concerns about the health impacts of 
smartphone addiction, particularly on 
musculoskeletal health. Several studies have shown 
that smartphone addiction can significantly affect 
neck health (Hua et al., 2022; Kazeminasab et al., 
2022). Neck pain is a multifactorial condition, with 
prolonged computer and smartphone use being 
significant risk factors (Jahre et al., 2020; Gao et al., 
2023.). The abnormal neck flexion required to view a 
smartphone can reduce the normal cervical lordosis, 
increasing stress on the neck's muscles, ligaments, and 
vertebrae (Sirajudeen et al., 2022; David et al., 2021). 

A study published in the International Journal 
of Health Sciences found that 73.5% of university 
students in Malaysia were at risk of developing 
smartphone addiction, and 65.9% reported neck pain 
(Hua et al., 2022). Given these findings, this study 
aims to investigate the relationship between 
smartphone addiction and neck pain among 
undergraduate students at the Kulliyyah of Allied 
Health Sciences (KAHS) at IIUM Kuantan Campus. 

Methodology: 

After receiving ethical approval from the 
Kulliyyah Postgraduate and Research Committee 
(KPGRC ID NO.: KAHS 96/23) a cross-sectional study 
was conducted among KAHS undergraduate students 
with no history of musculoskeletal problems who had 
been using a smartphone for at least one year. A self-
administered questionnaire was distributed via social 
media platforms which consisted of two parts: 

Part A: Collection of participants' 
sociodemographic data including age, gender, year of 
study and department. 

Part B: A validated structured questionnaire 
comprising the (i) Smartphone Addiction Scale-Short 
Version (SAS-SV) to assess smartphone addiction 
based on factors such as daily-life disturbance, 
positive anticipation, withdrawal, cyberspace-
oriented relationships, overuse, and tolerance (Kwon 
et al., 2013) and (ii) Neck Disability Index (NDI) to 

evaluate neck pain affecting daily life, requiring 
participants to self-rate their ability to manage 
activities such as personal care, lifting, reading, 
headaches, concentration, work status, driving, 
sleeping, and recreation (Vernon, 2008). The SAS-SV 
cut off value for smartphone addiction varied by 
genders which is set at 31 or more for males and 33 or 
more for females. As for the NDI, the questionnaire 
was scored using 0-5 points with the maximum total 
score for 10 items is 50 points. The interpretation of 
NDI is based on the total score of 0 to 50 with five 
disability neck classifications ranging from no 
disability, mild, moderate, severe to complete 
disability.  

Demographic data were analysed using 
descriptive statistics. The Chi-square test was used to 
evaluate the association between demographic data 
and neck disability, and the Spearman Correlation test 
assessed the relationship between smartphone 
addiction and the neck disability index. 

Results: 

A total of 105 students aged 19 to 25 years, with 
a mean age of 20.67 (±1.21), participated in this study. 
Among them, 82.9% were female. Most students 
(61.9%) spent more than 6 hours daily on 
smartphones. Of the participants, 41.9% met the 
criteria for smartphone addiction, while 58.1% did 
not. The demographic data can be referred in Table 1. 

Half of the participants (50.5%) reported some 
level of neck functional disability. Among them, 43.8% 
experienced mild disability, and 6.7% had moderate 
disability. The remaining 49.5% reported no disability 
related to neck pain. Notably, no participants reported 
severe or complete disability. Figure 1 presents a bar 
chart of neck functional disability among KAHS 
students. 
 

 

Figure 1: Prevalence of neck disability affecting daily 
life.  
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Table 1 : Demographic and time spent on smartphones 
among the KAHS undergraduate students at IIUM 
Kuantan Campus (n= 105) 

Variable  Mean (SD*) N (%) 
Age (years) 20.67 (1.21)  
   
Gender   
Male  18(17.1) 
Female  87 (82.9) 
   
Year of Study   
First year  28 (26.7)  
Second year  24 (22.9) 
Third year  26 (24.8) 
Fourth year  27 (25.7) 
   
Department   
DNS  20 (19) 
DBMS  20 (19) 
DOVS  17 (16.2) 
DDIR  10 (9.5) 
DPRS  25 (23.8) 
DASLP  13 (12.4) 
   
Average time spent 
using smartphones 

  

<3 hours per day  4 (3.8) 
4-5 hours per day  36 (34.3) 
>6 hours per day   65 (61.9) 
   
Smartphone 
Addiction 

  

Smartphone addict  44 (41.9) 
Non-smartphone 
addiction  

 61 (58.1) 

*SD = Standard Deviation **N = Numbers 
DNS: Department of Nutritional Sciences, DBMS: 
Department of Biomedical Sciences, DOVS: Department of 
Optometry and Visual Sciences, DDIR: Department of 
Diagnostic Imaging and Radiography, DPRS: Department of 
Physical Rehabilitation Sciences, DASLP: Department of 
Audiology and Speech-Language Pathology 
 
Association Between Neck Disability and 
Demographic Data 

Table 2 demonstrates the association of 
functional neck disability and demographic data. This 
study found that females predominantly experienced 
neck functional disability. First-year students 
accounted for the highest proportion (41.5%) of those 
with neck disability, while most participants without 
neck disability were fourth-year students (34.6%).  

Surprisingly, among those 52 participants with 
no neck disability, 55.8% of them reported no neck 
disability despite spending more than 6 hours daily 
using the smartphones. While those with neck 
disabilities, 67.9% reported using smartphones for 
more than six hours daily. 

Correlation Between Smartphone Addiction and 
Level of Neck Pain Affecting Daily Life 

Utilizing the NDI questionnaire, it was 
determined that 44 students (41.9%) were classified as 
smartphone addicts. Among these, 38.6% exhibited no 
neck disability, 50.1% experienced mild neck 
disability, and 11.3% had moderate neck disability, 
with no instances of severe or complete neck 
disability. In comparison, of the 61 non-addicted 
students, 57.4% had no neck disability, 39.3% reported 
mild neck disability, and 3.3% experienced moderate 
neck disability, also with no cases of severe or 
complete neck disability. These findings suggest a 
higher prevalence and severity of neck pain among 
students with smartphone addiction. Data on the 
frequency and percentage of each level of neck pain 
affecting daily life is shown in Table 3. 

The relationship between the score of the 
Smartphone Addiction Scale-short version and the 
score of the NDI was assessed using the Spearman's 
rank-order correlation. It was found that there was a 
weak correlation between smartphone addiction level 
(SASSV) and neck disability index (NDI) in the 
population r = 0.385, n = 105, p<0.001 

Table 2 : Association of functional neck disability and 
demographic data 

Variable  Disability n (%) Chi-
square 
statistic 
(df)** 

p-
value No 

disability  
Disability  

Gender  
Male  11 (21.2) 7 (13.2) 1.167 

(1) 
0.311 

Female  41 (78.8) 46 (86.8) 
 
Year of study  
Year 1 6 (11.5) 22 (41.5) 12.917 0.004* 
Year 2 13(25.0) 11 (20.8) 
Year 3 15(28.8) 11 (20.8) 
Year 4 18 (34.6) 9 (17.0) 
 
Time spent using smartphone 
<3 hours daily 3 (5.8) 1 (1.9) 2.119 

(2) 
0.326 

4-5 hours daily 20 (38.5) 16 (30.2) 
>6 hours daily 29 (55.8) 36 (67.9) 

(*) indicates significant difference at p < 0.05 **df = degree of 
freedom
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Table 3 : Descriptive statistic between level of smartphone addiction and severity of neck pain (n=105) 

Variable  Neck Disability Index (NDI) n (%) 
 

No disability  Mild 
disability  

Moderate 
disability  

Severe 
disability  

Complete 
disability 

SASSV      
Smartphone 
addiction  

17 (38.6) 22 (50.1) 5 (11.3) 0 (0.0) 0 (0.0) 

No smartphone 
addiction 

35 (57.4) 24 (39.3) 2 (3.3) 0 (0.0) 0 (0.0) 

 
Discussion: 

Prevalence of Neck Pain on Functional Disability  

This study reveals that 41.9% of KAHS 
undergraduate students are smartphone addicts, a 
figure higher than the 37.1% prevalence reported in a 
local study (Lee et al., 2023) and the global estimated 
prevalence of 27% (Meng et al., 2022). The higher risk 
of smartphone addiction among students may be 
attributed to internet use, social media, and gaming. 
Additionally, a significant portion of participants 
reported spending extensive time on their 
smartphones daily, which can increase the likelihood 
of developing an addiction (Isa et al., 2022).  

It was also found that 50.5% of participants 
experienced neck pain affecting their daily lives, while 
49.5% did not report this problem. A local study 
conducted by Isa et al. (2022) reported a neck pain 
prevalence of 53.6% among undergraduate students, 
showing a similar local prevalence. However, 
compared to other countries, the prevalence of neck 
pain is 36.7% among health sciences students in 
Ethiopia (Wami et al., 2021) and 17.5% in China (Chan 
et al., 2020), which is considerably lower. Therefore, it 
can be concluded that the prevalence of neck pain 
affecting functional ability is high among 
undergraduate students at KAHS IIUM. This high 
prevalence can be attributed to several factors such as 
students at KAHS IIUM might face vigorous academic 
demands requiring prolonged study that could lead to 
poor posture and neck strain and lack of physical 
activity due to busy schedule that leave little time for 
exercise, causing weakening of muscles supporting 
the neck (Gao et al., 2023). 

A review by Galit and Felix (2021) found that 
the neck is the most reported site of pain among 
college students, indicating that neck discomfort is 
common and may impact daily life. Kazeminasab et 
al. (2022) categorized the risk factors for neck pain into 
psychological and biological factors. Undergraduates 
are particularly susceptible to neck pain related to 

psychological factors, including anxiety, stress, 
depression, and sleep problems, which are prevalent 
during university life. Additionally, work-related 
factors, particularly poor ergonomics while working, 
contribute to neck pain. Students may develop 
computer-related neck pain due to poor ergonomic 
posture, prolonged computer use, psychological 
stress, repetitive neck movements, and prolonged 
static strain on the neck musculature. 

Association Between Demographic Factors and 
Neck Pain  

A review by Gupta et al. (2019), Kazeminasab et 
al. (2022), Gao et al. (2023.), and Jahre et al. (2020) 
identified several risk factors associated with neck 
pain. Unmodifiable risk factors include gender and 
year of study, with several reviews indicating that 
being female and having more years of study 
increases the risk of developing neck pain. Modifiable 
risk factors include smartphone usage time, while the 
type of degree program was not found to be a risk 
factor. This study found no significant association 
between gender and neck pain. A higher proportion 
of female students were in the functionally disabled 
group. However, it should be noted that the total 
number of female participants outnumbered the male 
participants. Previous research (Shin et al., 2022; 
Abdel et al., 2023) supports that females are more 
prone to neck pain, likely due to lower pain thresholds 
and muscle strength compared to males. Kazeminasab 
et al. (2022) reported an ambiguous association 
between sex and neck pain, indicating the need for 
further meta-analysis. 

This study found a significant association 
between the year of study and functional neck 
disability (p = 0.004). Surprisingly, the highest 
percentage of neck disability was among first-year 
students (41.5%), while final-year students had the 
lowest percentage (17%). This contrasts with Chan et 
al. (2020) and Wami et al. (2021), who found increasing 
prevalence with more years of study. The high 
prevalence of neck disability among first-year 
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students might be explained by the stress of adjusting 
to university life. Salam et al. (2013) explained that 
first-year Malaysian students experience significant 
academic-related stress. Stress, a known risk factor for 
neck pain, can affect students across all years if they 
cannot cope effectively. 

This study also found no significant association 
between the duration of smartphone use and neck 
pain affecting functional ability (p = 0.326). This 
contrasts with Mustafaoglu et al. (2021), who reported 
a high association between smartphone use over six 
hours daily and neck disorders. The lack of association 
in this study may be attributed to students' awareness 
of ergonomic posture and different usage patterns, 
such as frequently changing positions while using 
their smartphones. Apart from that, participants may 
have underreported their symptoms or overestimated 
their ergonomic practices due to social desirability 
bias.Further studies are needed to explore the 
relationship between smartphone use and neck pain 
and to investigate effective preventive measures. 
 

Correlation Between Smartphone Addiction and 
Neck Pain 

Mustafaoglu et al. (2021) and Hua et al. (2022) 
reported a correlation between musculoskeletal 
disorders, particularly neck pain, and smartphone 
addiction. Both studies indicated that neck pain is 
among the most prevalent complaints among 
smartphone users. A study by Suresh et al. (2021) 
using both the SAS-SV and NDI on 88 university 
students in India found a moderate positive 
correlation between smartphone addiction and neck 
pain. Another study with a larger sample size of 501 
university students in Turkey also found a positive 
correlation, albeit a low one (Badil Güloğlu & Yalçın, 
2021).  

This study similarly found a weak positive 
correlation between smartphone addiction and neck 
disability (r = 0.385, n = 105, p < 0.001). This may be 
due to participants adopting better ergonomic 
practices, which could mitigate the impact of 
smartphone addiction on neck disability. 
Additionally, variations in lifestyle, academic 
pressures and daily activities can influence the 
relationship between smartphone addiction and neck 
pain, resulting in a weaker association. Neck disability 
among smartphone users is often related to "text 
neck," a condition caused by prolonged non-
ergonomic postures while using smartphones. 
Smartphone addicts are particularly prone to this 
condition due to the extensive time they spend on 

their devices and the repetitive neck movements 
toward the screen (Chovatiya et al., 2021). This routine 
can injure the neck musculature and surrounding soft 
tissue (AlAbdulwahab et al., 2017). 

Conclusion: 

This study highlights the importance of raising 
awareness about the physical risks associated with 
excessive smartphone use among undergraduate 
students. There was a significant correlation between 
smartphone addiction and neck pain, which affects 
functional abilities. The prevalence of both 
smartphone addiction and neck pain is notably high 
among KAHS IIUM students. 

The findings suggest a potential link between 
smartphone addiction and neck pain, which may be 
associated with functional disability. Poor ergonomic 
posture while using mobile devices is identified as the 
main cause of neck pain among smartphone users. To 
address this, health education programs and 
interventions should be actively implemented to 
reduce the risk of musculoskeletal issues caused by 
excessive smartphone use. Preventive measures 
should include managing smartphone usage and 
promoting ergonomic body posture. Students should 
be encouraged to develop good habits when using 
smartphones to minimize the risk of musculoskeletal 
disorders. 
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