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Abstract

Background

Mobile technology has spread rapidly around the globe. In 2018 the numbers of mobile sub-
scribers in Ethiopia hit 66.2 million. Musculoskeletal complaints related to smartphone use
in different body parts have been reported ranging from 8.2% to 89.9%. Neck pain has the
highest prevalence rate, which ranges from 17.3% to 67.8%. However, there is limited evi-
dence on the burden of neck pain related to Smartphone usage and no research is done in
Ethiopia. Therefore, this study was conducted to determine the burden of neck pain and fac-
tors associated with smartphone use in Ethiopia.

Purpose

The objective of this study was to identify the prevalence and factors associated with neck
pain among smartphone users at University of Gondar.

Methods

Institutional based cross-sectional study was conducted from November to December 2019
to determine the prevalence and associated factors of neck pain, with a sample of 845 uni-
versity student smartphone users at University of Gondar, Ethiopia. A self-administered
questionnaire adapted from the Nordic musculoskeletal questionnaire was used to collect
data. Independent variables which had a significant association were identified using logistic
regression models. Results were reported by using texts and frequency distribution tables.

Results

Out of 845 questionnaires distributed, 808 students responded; hence, the response rate
was 95.6%. The overall prevalence of neck pain among smart phone users in the past 12
months was 47.4% (95% Cl, 44.1-50.9%). Attending 5™ year (AOR: 3.907, 95% Cl: 1. 952—
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7.82) and 6™ year (AOR: 2.93,95% Cl: 1,304—6.59), regular physical exercise (AOR: 2.405,
95% CI: 1.549-3.734), cigarette smoking (AOR: 5.415, 95% CI: 2.685-10.919), residency
(AOR: 1.681, 95% CI: 1.181-2.391), break while using smartphone (AOR: 3.253 95% CI:
2.252-4.699), used smartphone > 6 hour per day (AOR: 2.782 (1.528 95% ClI: 1.528—
5.063), used other devises (AOR: 3.158 95% Cl: 2.128—-4.689), number of social media
used daily (AOR: 2.007 95% CI: 1.228-3.2788), used devise for playing game (AOR: 1.484
95% Cl: 1.024—-2.15) were factors significantly associated with neck pain.

Conclusion

The current study depicted that nearly half of the study participants reported neck pain in the
past 12 months. Attending last year of university, personal characteristics, use of smart
phone for longer period, playing game, not taking break, other electronic device use,
increased number of social media use were associated with neck pain among smartphone
users.

Introduction

Mobile technology has spread rapidly around the globe. Today, it is estimated that more than
5 billion people have mobile devices, and over half of these communication devise are smart
phones [1]. Young adults today have grown up with smartphones as an evident part of their
lives. As the use of electronic devise has become more significant nowadays due to the various
functions it offers to the users, it has been reported that there is an increase in ownership and
usage of electronic devises among young adults [1-4]. In a recent study smart phone owner-
ship among adults aged 18 to 34 was reported as 92% and 95% n the USA and Australia respec-
tively [4]. In 2016, 26% and 28% of young adults in Kenya and Nigeria respectively owned
smartphones [3]. However, the proportion increased to 41% in Kenya and 39% Nigeria in
2019 [1]. In 2016 it is reported that 4% of young adults in Ethiopia owned smartphones and
41% of adult internet users accessed internet at least once a day [3]. Within nearly every coun-
try, in both advanced economies and emerging and developing nations, those people in the
18-34 age range are much more likely to be internet and smart phone users compared with
those aged 35 and older. It is also indicated that younger internet users also tend to access the
internet at least once a day and participate in social networking at higher rates than their older
counterparts [3-5]. Previous studies have reported high prevalence of musculoskeletal pain
among university students related to electronic devise use. Musculoskeletal complaints related
to smart phone use in different body parts have been reported ranging from 8.2% to 89.9% [6].
A study conducted in Canada showed that 84% of students who used smartphone reported
musculoskeletal pain in at least one body part and among them 52% reported pain in the right
shoulder, 46% in the left shoulder, 68% in the neck and 62% in the upper back [7]. Another
studies conducted in different country reported neck and upper extremity pain as follows:
71.2% in Saudi Arabia [8], 20.1% in Malaysia [9], and 19.75%-32.50% in Thailand [10]. The
annual prevalence of musculoskeletal pain related to computer use in African population is as
follows: 30-64% in Nigeria [11], 30-64% in Sudan [12], and 5.3-38.95% in Kenya [13].
Musculoskeletal pain has also been recognized as a source of significant pain, disability and
disadvantage for the injured person and a substantial burden on millions of people in both
developed and developing countries. It affects all age groups and can also have a major impact
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on worker function, performance and productivity [14]. More over; neck, shoulder and upper
extremity pain has pain reported as the major cause of sickness, reduced educational attain-
ment and truancy from university lesson [15].

Studies show that forward head posture adopted while using electronic devise has been
identified as one of the risk factors for musculoskeletal pain [7-9, 11, 16]. It is also indicated
that increased neck flexion angle while using electronic devise is one of the risk factors for
musculoskeletal pain [16-18]. Flexing the head forward at varying degrees increased weight
loads on cervical spine dramatically and this increased stress potentially leads to early wear,
tear, degeneration, and possibly surgery [19].

Different factors including socio-demographic factors like gender, age, body mass index
(BMI); behavioral and personal factors like smoking, drinking habit, physical exercise; elec-
tronic characteristics such as type of electronic device, time spent per day, activities like text-
ing, browsing internet and others factors such as adopted posture, duration of reading,
academic year are considered as associated factors for musculoskeletal pain related to elec-
tronic device [20-22].

Even though the use of electronic device is on the rise and is associated with musculoskele-
tal symptoms, studies reported that there is limited evidence regarding electronic device use,
and various aspects of its use (i.e. amount of usage, features, tasks and positions), and associ-
ated musculoskeletal symptoms and exposures [21]. Moreover, our extensive search showed
that there are scarce published regional reports about prevalence of musculoskeletal pain in n
the sub-Saharan region, yet we found none in Ethiopia. On the basis of those gaps we decided
to assess the prevalence and associated factors of neck pain among smart phone users.

Materials and methods
Study design, area and period

Institutional based cross-sectional study was conducted from November to December 2019 at
University of Gondar, Ethiopia. Gondar is located in the Amhara region, 738 km northwest of
Addis Ababa; capital city of Ethiopia. University of Gondar, which has five campuses with a
total of 32400 students during the study period, is located in Gondar town.

Source and study population

All regular undergraduate students who were studying at University of Gondar were used as a
source population and all sampled smart phone users from 2™ to 6 year of study who meet
the inclusion criterion were the study participants.

Inclusion criterion

Regular undergraduate students who used smartphones for one year and above were included
in this study.

Exclusion criterion

Students with previous history of musculoskeletal diseases, previous head and neck surgeries,
previous diagnosis of cervical discs problems, and those with recent history of head and neck
trauma were excluded from the study. We prepared a checklist with “Yes” or “No” questions
prior to data collection to check those criteria. First year students were not included in the
study because they were not enrolled at the university during data collection period.
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Sample size determination and sampling methods

Due to lack of similar studies in Ethiopia, Sample size was determined by the formula for single
population proportions, using the assumption of a 5% level of significance, a marginal error of
5%, and 10% nonresponsive rate. The required sample size was obtained by the following cal-
culation (n = sample size, p = prevalence, d = margin of error):

n=z"p(1—-p)/d’, n=(1.96)"x(0.5) (0.5)/ (0.05)° = 384.16 = 384.

Since the sampling technique was multistage, design effect 2 was used. The final sample size
obtained was 845 by adding 10% non-response rate [23].

The University of Gondar has five campuses. Among these; College of Social Sciences and
Humanities (CSSH) and College of Medicine and Health Sciences (CMHS) campuses were
selected by simple random sampling. CHMS has 5 batches and 12 departments with a total of
3358 student and SHC has three batches and 17 departments with a total of 1399 students. The
sample size needed from each college was proportionally allocated which was 597 for CHMS
and 249 for CSSH. For each college the sample size needed from each batch is proportionally
calculated. Each sample was selected by simple random sampling using the enrollment list
obtained from the registrar office (Fig 1).

Study variables

Neck pain among smart phone users was the outcome variable while others like socio demo-
graphic characteristics, behavioral characteristics and pattern of smart phone use and postural
characteristics while using smart phone are explanatory variables included in this study.

Data collection procedures and quality control

The eligible students who fulfilled the inclusion criteria were included in the study after receiving
an explanation about purpose of the study and taking informed written consent. Structured ques-
tionnaire adapted from standardized Nordic questionnaire [24] was used for the analysis of neck
pain. The questionnaire included a body map to allow students to report neck pain by labeling the
body location. Based on this questionnaire, neck pain for the last 12 months was asked by: “Have
you at any time during the last 12 months had trouble (ache, pain or discomfort) in your neck?.
The questionnaire was composed of three sections. The first part includes questions on socio-
demographic data. The second part considered behavioral factors such as cigarette smoking, alco-
hol consumption and a habit of physical exercise. The last part included pattern of device use and
postural characteristics such as purpose of smart phone use, total time per day usage of smart
phone, number of social media use, break while using smart phone, frequent posture adopted
while using smart phone, position of smart phone during use, style of holding smart phone and
the occurrence of neck pain. Measuring tools like, portable weighting scale and tape meter were
used. Data were collected by 5 trained physiotherapists, who were trained before the actual data
collection concerning the approach, objective of the study and Ethical issues. The questionnaire
was pre tested on 42 students at Bahirdar University, 184 km away from the study area, before a
week of actual data collection, and some modifications were done based on the finding. The prin-
cipal investigators and supervisors made a day- to- day on-site supervision during the whole
period of data collection and checked each questionnaire daily for completeness and consistency.
Ethical clearance was obtained from the Health Research Ethics Review Committee of University
of Gondar. Written informed consent was obtained from the study participants after brief expla-
nation about the objective, purpose, benefits, and risks of the study. Appropriate measures were
taken to assure the confidentiality of information both during and after data collection.
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University of Gondar

32400 Regular students

Simple random sampling

/_/R

CHMS CSSH
3358 regular students 597 1399 regular students 249
znd 3rd 4th 5th 6th znd 3rd 4th
Year Year year year Year year year year
684 949 936 432 354 Proportionate simple 775 605 19
random sampling

A 4

AN

A total sample size 845

1

Fig 1.
https://doi.org/10.1371/journal.pone.0256794.9001

38 108 3
Operational definition

Neck pain. Neck pain is defined as pain, ache or discomfort in the area between the occip-
ital and the first thoracic vertebra at any time in the last 12 months [25].
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BMI: Body mass index (BMI). weight in kilograms divided by the square of the height in
meters (kg/m2). Underweight = BMI <18.50, Normal range = BMI b/n 18.50-24.99,
Overweight = BMI between 25.00-29.99, Obese = BMI >30.00 [26].

Cigarette smoking. The individuals who reported cigarette smoking daily (at least one
cigarette per day) or occasionally (less than one cigarette per day) were considered smoker
[27].

Alcohol drinking. It was a consumption of any kind of alcohol by men and women at
least twice a week for different purposes [28].

Physical exercise. Exercising any kinds of sport activity at least twice a week with duration
of 30 minutes, or at least >150 minutes of moderate-intensity physical activity per week [29].

Data management and analysis

The data was coded and checked before entry, then entered using Epi-info version 7.1, and
after cleaning it was exported to Statistical Package for the Social Sciences (SPSS) Version 23
for analysis [30]. The results were presented using text, frequency distribution tables and per-
centages for descriptive statistics. Step wise binary logistic regression was used to identify fac-
tors associated with neck pain. Bivariate analysis was done to see the association between neck
pain and independent variables. Variables with a P-value less than 0.2 were brought to multi-
variate analysis for controlling potential confounding factors [31]. The goodness of the model
fit test was checked by the Hosmer-Lemeshow test (P value = 0.699), and the value suggested
that the model is a good fit (p value > 0.05). Multicollinearity test was checked with a maxi-
mum variance inflation factor (VIF) = 3.8. The assumptions of each categorical variable having
five and more than five cells were considered. Independent variables with a 95% confidence
level and P-value less than 0.05 in the multivariate model were considered as statistically signif-
icant and presented with Adjusted Odds Ratio (AOR) with 95% CI.

Results
Socio demographic and behavioral characteristics of study participants

A total of 845 questionnaires were distributed to University of Gondar students, of which 808
Students responded; hence, the response rate was 95.6%. Majority of the respondents were
male (57.9%). The mean age was 21.9 year (SD+2.15). More than half of the participants were
orthodox Christians (56.6%) and grew up in urban areas (56.3%). A very large proportion
(90.1%) had a normal body mass index (BMI). An insignificant minority of students (4.7%)
was left-handed. Well over three quarter of students (80.7%) were not involved in regular exer-
cise. A small proportion (11.1%) of the students were smokers and were alcohol drinkers
(21.7%) (Table 1).

Pattern of device use and postural characteristics of study participants

A large proportion of students used their smart phones daily for watching video (97.5%) and
for reading (80.9%), while only 33.2% of the students used their smartphone for playing games
daily. Surprisingly all participants used their smart phones daily for social media (100%).
Majority of smartphone users (61.4%) have typical usage time of 3-6 hours per day. The most
common posture during use of smart phone was sitting (56.3%) followed by standing (16%),
lying on back (16%) and lying on chest (11.75%). When using smartphones 81.6% of students
hold their phone below their eye level by adopting position of neck flexion. Over half (55.9%)
of the students used both left and right hands to manipulate their smart phones. In addition,
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Table 1. Socio demographic and behavioral characteristics of smart phone users at University of Gondar, 2020
(N =808).

Variables Frequency Percent (%)
Sex

Male 468 57.9%
Female 340 42.1%
Age

<20 229 28.3%
21-25 559 69.2%
>26 20 2.5%
Religion

Orthodox 455 56.3%
Muslim 148 18.3%
Protestant 191 23.6%
Other 14 1.7%
Place lived before joining university

Urban 457 56.6%
Rural 351 43.4%
Marital status

Single 789 97.65%
Married 19 1.35%
BMI

Underweight 36 4.5%
Over weight 44 5.4%
Normal 728 90.1%
Handedness

Right 770 95.3%
Left 38 4.7%
Physical Exercise

Yes 156 19.3%
No 652 80.7%
Alcohol drinking

Yes 175 21.7%
No 633 78.3%
Cigarette Smoking

Yes 90 11.1%
No 718 88.9%

https://doi.org/10.1371/journal.pone.0256794.t001

62.7% of the students reported using other devices; 36.5% used laptop or tablet and 11% used
desktop.

The majority of smart phone users (66.7%) used 2-3 different type of social media daily
where as 16.8% of them used four or more type social media daily (Table 2).

Prevalence of neck pain among smart phone users

Three hundred and eighty three (47.4% (95% CI, 44.1-50.9)) students reported experiencing
neck pain in the past 12 months. Reported prevalence of neck pain was higher among female
students (49.1%) as compared to male students (46.2%). The prevalence of neck pain was
higher among 5% (77.9%) and 6 (78%) year students, students who were categorized as over-
weight (56.8%), students who came from urban areas (58.9%), students who are smoker
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Table 2. Patterns of device use and postural characteristic of smart phone users at University of Gondar, 2020.

(N = 808).

Variables Frequency Percent (%)
Use Smart Phone for reading

Yes 654 80.9%
No 154 19.1%
Use smart phone for watching video

Yes 788 97.5%
No 20 2.5%
Use smart phone for gaming

Yes 268 33.2%
No 540 66.8%
Use smart phone for social media

Yes 808 100%
No 0 0%
Total time usage phone per day

<3 206 25.5%
3-6 496 61.4%
>6 106 13.1%
Break while using smart phone

Take break 287 35.5%
No break 521 64.5%
Frequent posture adopted during the use Smart phone

Sitting 455 56.3%
Standing 129 16%
Laying back 129 16%
Laying chest 95 11.75%
Position of phone

At eye level 112 13.9%
Above eye level 37 4.6%
Below eye level 659 81.6%
Style of holding phone (hand in use)

Right 351 43.4%
Left 5 0.6
Both 452 55.9
Use other devise

Yes 507 62.7%
No 301 37.3%
Type of other devise use

Laptop/tablet

Yes 296 36.6%
No 512 63.4%
Desktop

Yes 89 11%
No 719 89%
Number of social media

One 133 16.5%
2-3 539 66.7%
>4 136 16.8%

https://doi.org/10.1371/journal.pone.0256794.1002
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(84.4%), students who used smartphones for gaming daily(56.3%), students who did not take
break while using smartphone (57.6%), students who used smart phone for > 6 hours per day
(64.2%), students who used >4 social media daily (61%) and students who used other elec-
tronic devices (58.4%).

The prevalence of neck pain was less among those who were involved in physical exercise
(32.1%) and used only one social media daily (24.8%). Approximately same figure is reported
among students who held their smartphones by one hand (47.5%) and by both hands (47.3%)
while using it.

Factors associated with neck pain among smart phone users

Variables that are potentially related to neck pain among smartphone users were identified:
Sex, religion, year of study, BMI, residency, marital status, handedness, regular physical exer-
cise, cigarette smoking, drinking alcohol, position of phone while using, frequent posture
adopted while using smartphone, style of holding smartphone while using, break while using
smartphone, total time per day smartphone usage, number of social media used daily, used
smartphone for reading, used smartphone for gaming, used smartphone for watching video,
usage of other electronic device.

Among those variables, sex, religion, posture adopted while using smart phone, style of
holding smart phone while using, drinking alcohol and handedness were not significantly
associated (p>0.2) with self reported neck pain among smartphone users in the bivariate logis-
tic regression.

The remaining thirteen variables were evaluated and analyzed in the multivariate logistic
regression. Finally, self reported neck pain among smart phone users was significantly associ-
ated (p<0.05) with regular physical exercise (AOR: 2.405, 95% CI: 1.549-3.734), Year of study;
5th year (AOR: 3.907, 95% CI: 1.952-7.82) and 6t year (AOR: 2.931 (1.304-6.59), cigarette
smoking (AOR: 5.415, 95% CI: 2.685-10.919), residency (AOR: 1.681, 95% CI: 1.181-2.391),
break while using smartphone (AOR: 3.253 95% CI: 2.252-4.699), used smart phone > 6
hours per day (AOR: 2.782 (1.528 95% CI: 1.528-5.063), used other devices (AOR: 3.158 95%
CI: 2.128-4.689), number of social media used daily (AOR: 2.007 95% CI: 1.228-3.2788), used
device for playing game (AOR: 1.484 95% CI: 1.024-2.15) Table 3.

Discussion

This is the first study that investigated the prevalence and associated factor of neck pain
among smart phone users in Ethiopia. The prevalence of neck pain among smartphone users
in the past 12 month was 47.4% (95% CI, 44.1-50.9%). The result indicates that neck pain is
common among smart phone users. This finding is pursuant to a study conducted in India
(46.9%) [32]. However, other studies on the prevalence of neck pain among smartphone users
reported higher or lower numbers. The prevalence of neck pain in our study is lower than
studies conducted in China (72.9%) [33], Saudi Arabia (71.2%) [8], Brazil (66.7%) [34], Singa-
pore (74%) [35], and Taiwan (52%) [36]. The disparity observed in the prevalence of neck pain
could be due to the difference in the study area, sample size, sampling method, and inclusion
criterion and data collection procedure. What is more, the disparity could also be due to fac-
tors such as facility provided for the students at their institution, exposure to electronic device,
pattern of use, daily usage in hours and other environmental factors between Ethiopia and
those mentioned study areas; these a fore mentioned play a major role for the observed preva-
lence rate. The study done in China used convenient sampling method with small sample size
and included students who had used various types of electronic device [33]. The study done in
Saudi Arabia used very small sample size and recruited only medical students [8]. The study
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Table 3. Bivariate and multivariate logistic regression analysis of associated factors with neck pain smart phone user students, 2020. (N = 808).

Variables Neck pain Yes COR (95% CI) P- value AOR (995% CI) P-value
Year of study

2" year 102(43.4%) 1

3 year 111(41.1%) 0.91(0.639-1.297) 0.603

4™ year 64(38.3%) 0.81(0.54-1.214) 0.308

5th year 60(77.9%) 4.602(2.533-8.361) * <0.001 3.907(1.952-7.82) ** <0.001
6% year 46(78%) 4.614(2.367-8.994) * <0.001 2.931(1.304-6.59) ** <0.001
Regular physical exercise

Yes 50(32.1%) 1

No 333(51.1%) 2.213(1.529-3.203) * <0.001 2.405(1.549-3.734) ** <0.001
Cigarette smoking

Yes 76(84.4%) 7.268(4.033-13.096) * <0.001 5.415(2.685-10.919) ** <0.001
No 306(42.8%) 1

Residency

Urban 269(58.9%) 2.975(2.224-3.974) * <0.001 1.681(1.181-2.391) ** 0.004
Rural 114(32.5%) 1

BMI

Underweight 10(27.8%) -0.42(0.2-0.883) * 0.022

Over weight 25(56.8%) 1.437(0.778-2.655) 0.247

Normal 348(47.8%) 1

Take break while using

Take break 83(28.9%) 1

No break 300(57.6%) 3.336(2.45-4.543) * <0.001 3.253(2.252-4.699) ** <0.001
Position of smart phone while using

At eye level 45(40.2%) 1

Above eye level 14(37.8%) -0.906(0.422-1.946) 0.801

Below eye level 324(49.2%)\ 1.44(0.958-2.164) 0.079

Total time smart phone usage per day

<3 hour 92(44.7%) 1

3-6 hour 223(45%) 1.012(0.73-1.403) 0.942

>6 hour 68(64.2%) 2.217(1.368-3.593) * 0.001 2.782(1.528-5.063) ** 0.001
Number of social media

One 33(24.8%) 1

2-3 267(49.5%) 2.975(1.939-4.564) * <0.001 2.007(1.228-3.278) ** 0.005
>3 83(61%) 4.746(2.813-8.007) * <0.001 2.546(1.36-4.764) ** 0.003
Use smart phone for gaming

Yes 151(56.3%) 1.713(1.275-2.302) * <0.001 1.484(1.024-2.15) ** 0.037
No 237(43%) 1

Use smart phone for watching video

Yes 377(47.8%) 2.14(0.814-5.626) 0.123

No 6(30%) 1

Use smart phone for reading

Yes 327(50%) 1.75(1.218-2.514) * 0.002

No 56(36.4%) 1

Use other electronic devise

Yes 296(58.4%) 3.451(2.542-4.683) * <0.001 3.158(2.128-4.687) ** <0.001
No 87(28.9%) 1

* = significant association (bivariate),
** = significant association (multivariate), COR = crude odds ratio, AOR = adjusted odds ratio, 1.00 = references, * = p-value < 0.05, [95% CI:95% Confidence Interval].

https://doi.org/10.1371/journal.pone.0256794.t003
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conducted in Brazil used fairly large sample size; however, the sampling method was different
stratified based on the course they took[]. A study from Singapore included primary and sec-
ondary school students who used tablets and smartphones and implemented a longitudinal
prospective study. Moreover, distribution of musculoskeletal symptoms in body regions-neck
and shoulder-were examined in combination [35]. The sample size of the study done in Tai-
wan was small and its focus was grade 2-5 students, yet as to sampling, it used convenient sam-
pling [36]. However, our study has employed cross-sectional study and multi stage sampling
technique stratified by academic years with fairly large sample size, and included students who
used smartphones for one or more years from different colleges and different departments. In
addition, self- administered questionnaires were used for data collection, and distributions of
musculoskeletal symptoms in neck region were examined.

On the other hand, the prevalence rate in our finding shows higher figures than studies
done in Malaysia (18%) [9] and Thailand (32.5%) [37]. The difference in sampling technique,
sample size and inclusion criterion happen to be the cause of the disparity. The studies in Thai-
land and Malaysia had very small sample size and the study in Thailand used cluster sampling
and included smart phone users who had used smartphones for less than one year [9, 37].
However, what makes our study different is that we have used multi stage sapling technique,
large sample size and recruited smart phone users who had used for one year or more.

In this study 5 and 6™ year of study were 3.907 and 2.93 times more likely to develop neck
pain, respectively. This result is supported by studies done China [38]. Prolonged use of elec-
tronic device, long clinical practice hour, use of different social media platforms, usage of
smart phone for longer years and exposure to psychosocial hazards might have contributed to
such a result be due to, which imply that neck pain might develop over the course of the study.

Our study showed students who were not engaged in regular physical exercise were 2,405
times more likely to develop neck pain than the ones who did physical exercise regularly. The
result was consistent with a study done in China [39]. This might be due to the fact that less
explained in short; less flexible and weak muscles can cause neck pain as they can cause mis-
alignment of neck anatomical structures. In contrast, students who did regular physical exer-
cise were able to strengthen, lengthen, improve flexibility and make their muscles and
ligaments strong to support and keep the neck alignment for proper functioning and prevent-
ing injury [29].

This study also depicted that students who were smokers are 5.415 times more likely to
develop neck pain than non smokers, which is in line with a study done in Thailand [37].

Our study revealed that students whose upbringing is in urban areas were 1.681 times more
likely to develop neck pain than those students who grew up in rural area. This finding is justi-
fied by the assumption that students from urban areas utilize electronic devices more than stu-
dents from rural areas, for students from urban areas might have exposure and access to new
technologies.

Students who did not take break while using smartphones were 3.253 times more likely to
develop neck pain than their counter parts. This result could be because of the negative effect
of prolonged use of smartphones on posture which could increase stress on muscle, ligaments
and tendons [40]. The study also showed that long time use of smart phone has significantly
associated with neck pain (P< 0.05) [41].

In our study students who used smart phone for six or more hours per day are 2.782 times
more likely to develop neck pain. This finding is supported by a study done elsewhere [11, 20,
34, 36, 39, 42]. The finding implies that prolonged use of smart phone is likely to increase the
risk of neck pain.

Students who used two to three and three or more types of social media per day were 2.007
and 2.546 times more likely to develop neck pain, respectively. This finding is consistent with
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previous studies done elsewhere [35, 43]. Such result might be associated with the increased
hour in using different social media platforms and they do that nonstop.

In our study students who used their smart phones for playing game daily were 1.484 times
more likely to develop neck pain than their counter parts. A report of a study done in South
Africa recorded similar results [44]. This finding advocates that active tasks like gaming were
significantly associated with higher head and neck flexion angle and increased muscle activities
of upper trapezius, deltoid and cervical extensors [45]. Therefore, playing game daily could
increase stress on the neck musculatures and could result in neck pain.

Students who used not only smartphones but also other electronic devices were 3,158 times
more likely to develop neck pain than those students who used only smart phone. This finding
is in line with a similar study done in Singapore, which reported that those who use varied
communication devices, other than smartphones, were 1.61 times more likely to develop neck
pain [35]. This finding suggests that as students use more number of devices daily, they happen
to spend more hours per day, which in turn could increase the risk of developing neck pain.

Conclusion

The current study depicted that nearly half of the study participants reported neck pain in the
past 12 months. Attending last year of university, cigarette smoking, urban residency, not
involving in regular physical exercise, daily use of smart phone for longer period, playing
game, not taking break while using smart phone, using other electronic device, increased num-
ber of social media use were associated with neck pain among smart phone users. Students
should be aware regarding wise use of smart phones and other electronic device. Regular break
while using smart phone could be important to reduce the risk of developing neck pain. More-
over, universities should promote regular physical exercise among students by building facili-
ties needed for this purpose. In a nutshell more attention should be given towards increasing
awareness regarding appropriate use of mobile phone in order to decrease prevalence of neck
pain among university smart phone user students. This study could not determine the severity
of neck pain, alongside with its duration, and nature of pain among the study participants.
Thus, this finding warrant for further study on neck pain severity and its precipitating factors
among smart phone user students.
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(DOCX)
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