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Abstract
Background The high prevalence and also multiple consequences of addiction to various online content,
including online games and social networks, have become a major challenge. The ability to predict
musculoskeletal disorders from this addiction can help reveal in students' health status in the near future.
The aim of this study was to determine the prevalence of this addiction and the ability to predict neck
pain from this matter in students. Methods This study was carried out among 665 students. Data
collection was performed through three questionnaires on problematic use of online games, social
networking addiction, and Nordic musculoskeletal disorders. Data were compared with Chi-square and
independent T-test, and the logistic regression model was then presented at a signi�cant level of 0.05.
Finally, the area under the receiver operating characteristic (ROC) curve and Discriminant analysis with
SPSS and STATA software were conducted to clarify associations. Results The prevalence of Internet-
related content addiction was 32.8%. The results showed that addiction to social networks and online
games can increase the risk of neck disorder. Also 0.58 area under ROC curve depicted the ability to
predict neck pain from this addiction. Conclusions In students with internet - related content addiction,
neck disorder can be predicted. Given the high prevalence of internet addiction in students, it is essential
to take immediate and appropriate interventions to avoid the associated adverse effects such as neck
problems.

Background
Nowadays College students as a privileged population have been located in a spotlight of every
societies[1]. Around one-half of US 18 to 24 years citizen are enrolled in universities [2]. Right now, more
than four million students study at various universities in Iran[3]. Attending students in universities have
many ways through which they might have a promotive effect on mental health[1]. While all of these
situations offer chances for maturity and perfection, they also may result in onset or recurrence of
various types of mental disorders[4]. Adolescents and youth are more susceptible to psychological
abnormalities due to the rapid age-related changes[5]. Diminution of immunity to the suffering and
impairment associated with mental illness is one of their attributes[1]. Students represent a substantial
subject in which to access to mental health care[6]. Mental health problems are highly prevalent among
university students and illustrate a growing concern[1]. The last decade has witnessed an enormous
increase in the body of literature on the newly emerging mental health issues associated with Internet
addiction in students[7]. Internet addiction is not yet a DSM IV diagnosis, but its de�nition is based on the
 DSM IV addictive behavior criteria[8]. Among university students, internet addiction prevalence has been
estimated to be 0.8% in Italy[9], 2.8% in Iran[10], and 18.3% in Great Britain[11]. The high prevalence rate
of internet addiction was found in a sample of Chinese students[12]. Various problematic use of the
Internet has been reported among university students[11]. Gaming has been much investigated as an
online application with an Incredibly high addictive output[13]. Moreover, the use of social networks is
another one[14]. Universities have started to consider the Internet dependence issue and ways through
which it might in�uence their students[15]. one of the bene�cial ways to better understand Internet-related
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addicted behaviors is to study its consequences[16]. Problematic Internet use interrupts main function of
the musculoskeletal system[17](17). Social network addiction and psychosomatic outcomes were
subjects of a comprehensive systematic review[18]. Adverse Health Effects (neck and shoulder pain)
were demonstrated to be a challenging issue among Medical Students who use Facebook addictively[19].
The relationship between online gaming addiction and Korean students' carpal tunnel syndrome was the
subject of a recent study[20]. Zheng et al. showed that Overall prevalence of cervical pain in problematic
internet user was 48%[17]. One of the most remarkable health challenges in students is musculoskeletal
disorders, especially in the neck[21]. A prospective cohort study showed that Neck pain is quite common
among students[22]. Musculoskeletal disorders were most commonly declared by students at their
neck[23]. In previous studies, there have been mentioned many reasons for neck disorder[24]. From all,
psychosocial factors were signi�cant predictors for such a problem [25, 26]. Less attention has been paid
to the Internet-related addictive behaviors - a psychosocial issue - [27, 28], as a predictor of neck
disorders, especially in students. So the aim of present study was to predict the neck disorder associated
to internet-related content addiction and compare the importance of independent variables among
university students.

Methods
This cross-sectional study was conducted at ……………………………. in 2018. The sample was randomly
selected from the population of students of ………………………. After receiving the goals and accepting the
informed consent form, all participants in this study (n=665) were entered into the study. All the scienti�c
and executive stages of this study have been approved by the Ethics Committee (registry number:
………….REC.1397.314). The completion of at least one year of university education was the main criterion
for inclusion in this study. Students with previous history of neck injury or disorder (as a self - reported
question), were excluded from the study. The following questionnaires were used for data collection.
Demographic information was also collected.

2.1. Virtual Social Network Addiction Questionnaire:

This tool contains 43 questions that were rated as �ve-point Likert (never, almost never, sometimes, often
and always). Seven dimensions of addiction to virtual social networking are measured in this
questionnaire. These dimensions include loss of control, academic failure, dependency, avoidance
syndrome, mood changes, reduced interest in other activities and social con�icts. The minimum and
maximum attainable scores for each student were 43 and 215, respectively. To answer the main
questions of the study, only the total score of the questionnaire, which represents the total score of social
network addiction, was used. The validity and reliability of this questionnaire were approved in the
Lindsay et al. study[29]. This tool also used in ……… students after the acquisition of  an acceptable level
of reliability and validity in the same culture study[30].

2.2. Problematic online Game Questionnaire:
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Another tool to collect the required data was the problematic online game questionnaire[31]. The
instrument has 18 questions to be answered by the participants in the �ve - point Likert (never, rarely,
sometimes, often, and always). This tool has six sub-scales, including social isolation, interpersonal
con�icts, excessive use, neglect, immersion and fascination. In order to measure addiction to online
games, only the �nal scores achieved were used in the statistical analysis. The validity and reliability of
this questionnaire have been con�rmed by Kuss DJ et.al[32]. Aminimanesh et al. [33] have validated this
instrument in accordance with ……… Culture.

2.3. Nordic musculoskeletal questionnaire:

Data on neck musculoskeletal disorders were collected by Nordic questionnaire [34]. Participants
answered questions on neck disorder in three periods, in general, in the past month and the day before.
Their responses were based on a body diagram.

In this study, descriptive results were reported in terms of mean, percentage and standard deviation.
Participants' data were compared using Chi-square, T-test and then simple and multiple logistic
regression were presented. The surface under the receiver operating characteristic (ROC) curve was used
to compare the importance of independent variables in prediction neck pain. Discriminant analysis was
utilized to propose a function to classify people who were not involved in the analysis into one of the two
groups - with and without neck pain-. The level of con�dence in presenting results was 95 percent. The
SPSS version 16 and STATA version 11 software packages were used for data analysis.  

Results
Out of 665 subjects, 250 (37.6%) were male and 415 (62.4%) were female. Based on the level of
education, Bachelor degree with 350 students (52.6%) and associate degree with 60 students (9%) were
the highest and lowest number of participants in the study (Table1). The mean (standard deviation) of
the students' age was 22.12(0.15) years (Table2). Prevalence of addiction to Internet-related contents
(students who were simultaneously addicted to online games and social networks) was 32.8 percent
among participants.

 

 

Table 1: The frequency of subjects by gender and level of education in the two study groups
p-value Test statistic neck pain Category Variable

Yes (%) No (%)
0.026 4.98 153 (61.2) 97 (38.8) Male Sex

    289 (69.6) 126 (30.4) Female  
0.089 6.53 32 (53.3) 28 (46.7) Associated degree Education

    241 (68.9) 109 (31.1) Bachelor degree  
    60 (62.5) 36 (37.5) MSc degree  
    109 (68.9) 50 (31.4) PhD  
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Table 2: Effect of independent variables on neck pain using logistic regression

  Odd ratio, 95% CI
(Lower-Upper)

p-value Adjusted Odd ratio, 95% CI
(Lower-Upper)

p-value

Associated degree - 0.093 - 0.239
Bachelor degree 1.93 (1.11 – 3.37) 0.020 1.57 (0.88 – 2.78) 0.123

MSc degree 1.46 (0.76 – 2.80) 0.258 1.37 (0.69 – 2.72) 0.360
PhD 1.91 (1.04 – 3.50) 0.037 1.89 (1.01 – 3.55) 0.047

female 1.45 (1.05 – 2.02) 0.026 1.83 (1.28 – 2.62) 0.001
Age 0.99 (0.96 – 1.04) 0.884 0.99 (0.95 – 1.04) 0.960

addiction 2.28 (1.57 – 3.31) <0.001 2.45 (1.65 – 3.63) <0.001

 

The individual and simultaneous (adjusted) effects of each independent variable are shown in the above-
mentioned table. The unadjusted effect of the independent variables showed that the level of education,
gender and Internet-related content addiction signi�cantly affected the neck pain. The probability of
developing neck pain in bachelor and Ph.D. students was 1.57 and 1.89 times higher than associate
students. The chance for women to develop neck pain was 1.83 against men. The odds ratio of Internet -
addicted students to develop neck pain compared to non-addicted students was 2.45.

 

Table 3: Compare the importance of each independent variables on the response variable using the ROC
curve

variable N ROC Area 95% CI (Lower-Upper) chi2 sig
age 665 0.51 0.47-0.56 7.90 0.048

gender 665 0.54 0.50-0.58    
education 665 0.52 0.48-0.56    
addiction 665 0.58 0.54-0.62    

 

The effect of each independent variable on neck disorder with the ROC curve analysis showed signi�cant
differences (p=0.048). The most signi�cant variables were internet addiction, gender, level of education
and age, respectively (Table 3).

Fig 1: surface area below the curve for each variable

 

Figure 1 shows the area below the curve for each of the variables. The values below the curve indicate the
importance of different variables in classifying students with or without neck pain. The values below the
curve for each independent variable demonstrated the highest predictive accuracy of the Internet
addiction. It can therefore be concluded that Internet addiction has the highest accuracy and thus the
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main priority in predicting neck pain in students. Gender, education and age were then prioritized. Chi-
square test was used to compare Internet addiction with other three independent variables and the results
are presented in Table 4.

 

Table 4: Comparing each of independent variables with Internet addiction

variable N chi2 sig
gender 665 1.96 0.162

Age 665 6.28 0.012
Education 665 4.99 0.025

 

Comparison of independent variables with internet addiction-most important-showed that age (p=0.012)
and education (p=0.025) differed signi�cantly, while gender (p=0.162) has not. It means that addiction
and gender have the same effect. Function 1 was obtained using discriminant analysis to predict the
chance of neck pain for students.

Y= -3.087 + 0.30 (Education) + 1.30 (Gender) – 0.02 (Age) + 1.95 (Addiction)
Function 1: the prediction function of individuals who can be placed in the neck pain group. This function can be used to classify

students to a group that could have neck pain.

Discussion
The purpose of this study was to predict neck pain through addiction to virtual social networks and online
games. The results showed that addiction could increase the chance of neck disorder by 245%. Along
with the results of this study, Zheng et al. showed that over use of the Internet and its contents could
cause pain in the neck[17]. In line with the results of the present study, another survey showed that
addiction to virtual social networks can cause discomfort in the students' neck[35]. The study by Swedish
students con�rms these results as well[36]. The results of the review studies, on the other hand,
con�rmed this study so that problem Internet gaming can lead to psychosomatic disorders, including
neck pain[37, 38]. However, in contrast to the results of this study, the results of some studies indicated
that there was no relationship between Internet- related content addiction and neck pain[39, 40]. Maybe
the difference between socio- economic status and different cultural factors in communities can be
interpreted. In other words, these differences can arise at the train level for people regarding emerging
issues such as Internet addiction[41, 42].

Other results showed that the risk of neck disorder in women can be higher. Stock et al. studied students
from seven different countries and con�rmed the results of this study that women are more likely to
develop musculoskeletal disorders in the neck[43]. The results of this study were approved for both
students and the general population in longitudinal studyies[44-46]. In line with the results of this study,
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Dianat et al. highlighted the difference between male and female students in the report of neck pain[47].
Other studies have also shown that female gender is a risk factor for neck pain[48]. In explaining the
impact of gender, despite the results of some studies[49], it can certainly be concluded that female gender
has been considered to be a risk factor for neck pain. This is because of differences in women's and
men's musculoskeletal systems. Readiness to report or seek medical care for pain or discomfort can be
another factor.

Students with higher education were more likely to have neck disorder in this study. Contrary to the results
of this study, some studies showed that the level of education has no signi�cant effect on the incidence
of musculoskeletal disorders in the neck and shoulders[50, 51]. In a study in Finland, it was found that the
risk of pain in the neck region was reduced with increasing levels of education[52]. Perhaps the reason for
this difference is the difference in the studied population or the amount of time a student uses the
internet-related content. In line with the results of this study, Strine et al. studied 29,828 American adults
and reported that neck pain was higher in the subjects with higher education[53]. Diepenmatt et al. also
showed that people with higher education are more likely to experience pain in the neck and shoulder[54].
In general, few studies have con�rmed that an increase in education can be a risk factor for incidence of
neck disorder. This could perhaps be attributed to the time spent on portable computers and touchscreen
telephones in higher educated students accessing online content such as research - based activities. The
results of multiple logistic regression showed that the students, age did not signi�cantly affect the neck
disorder. Other studies in students and workforces also reported results similar to the present study [55-
57]. In contrast to these results, a recent study showed that an increase in age increases the possibility of
developing musculoskeletal disorders in the students' neck[58]. In general, increase in age has always
been recognized as a signi�cant risk factor for musculoskeletal disorders in previous studies[59]. This
contradiction in results can be attributed to the narrow age range in this study.

Other results showed that addiction to Internet-related content (including addiction to online games and
virtual social networks), gender and education are the most important predictors of neck disorder.

Considering the novelty of this study, the results indicated that the ROC can be used to prioritize the
effects of different predictors. In this study, the addiction to Internet-related content, gender, and
education level in the prediction of neck pain was prioritized respectively. To the best of our knowledge,
no previous study prioritizes the predictors of neck pain neither in students nor in the general population.
However, it can be concluded from previous studies that the effect size or odds ratio of different variables
in the prediction of neck pain is not the same. In a 1-year longitudinal study Leclerc et al. showed that
psychological distress and psychosomatic problems had a higher odds ratio than gender for occurrence
of neck pain in the next one year[60]. Carroll et al. mentioned that psychosocial factors have a higher
predictive power than other factors (individual, occupational, etc.) for neck pain[61]. Despite the
differences between the odds ratio, its signi�cance cannot be clearly recognized. Hence, Using ROC

regression to prioritize variables is recommended. This study, likewise other cross-sectional ones, cannot
determine causal relationship because of not having time dimension. It is suggested that the e�cacy of
ROC model being tested in longitudinal studies. 
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Conclusion
According to the results, the ability to predict neck pain from addiction to various internet-related content
was approved. Due to the relatively high prevalence of this addiction in students, there is a necessity to
plan and perform appropriate interventions based on importance of predictors to reduce adverse effects,
such as neck pain.

 

Abbreviation
ROC: Receiver operating characteristic
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