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ABSTRACT 

Objective: Long-term and repetitive use of smartphones may cause musculoskeletal 

symptoms such as neck pain. This pilot study aimed to examine the effect of smartphone 

usage on neck pain, disability, and cervical lordosis. 

Material and Methods: Seventy-eight patients were enrolled in this cross-sectional pilot 

study. The level of smartphone use was evaluated with the Smartphone addiction scale-

short version (SAS-SV). Neck Bournemouth Questionnaire (NBQ), Neck Disability Index 

(NDI), and 100 mm Visual Analog Scale (VAS) were used to assess pain and disability. 

Cervical lordosis angle was measured using the Cobb method.  

Results: A positive significant correlation with low correlation coefficient (r= 0.277, 

p=0.014; r: 0.295, p=0.009) was determined between SAS-SV and NBQ, and NDI. 

However, no correlation was found between SAS-SV and cervical lordosis angle 

(p>0.05). When applying simple linear regression modeling to predict neck pain severity, 

the SAS-SV total score alone explained 7.7% of the variance of the NBQ and 9.0% of the 

variance of the NDI total score.  

Conclusion: We concluded that it would be beneficial to question the frequency and 

position of smartphone use, to recommend to use it less, and to avoid prolongation in 

neck flexion for patients with chronic neck pain.  
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INTRODUCTION 

Smartphones have been the most popular electronic devices, especially among the young 

population (1). In recent years, the number of individuals who have a smartphone and the 

time spent on a smartphone has increased considerably due to the developments in 

various smartphone models (2). Smartphones are used for multi-purposes including 

communication, music, media, internet access, games, some applications, and 

professional fields (3). Until recently, a diagnostic system for smartphone addiction has 

not been clarified, but it is classified as 'non-substance addictions' as a psychiatric 

diagnosis in the Diagnostic and Statistical Manual of Mental Disorders. This paved the 

way for approaching other digital addictions and behavioral addictions (4).   

Intensive smartphone usage is thought to cause some problems. Reportedly; using a 

smartphone can cause sleep disorders, stress, anxiety, decreased academic success, and 

decreased physical activity in previous studies (5). In addition, prolonged and repetitive 

use of smartphones can cause musculoskeletal symptoms in various parts of the body, 

including the neck, shoulders, elbows, wrists, fingers, and back (2, 6, 7). Among 

smartphone users with the highest prevalence compared to other body parts, the rate of 

neck pain ranges from 17.3% to 67.8% in many countries, including China, Canada, 

South Korea, and India (8). 
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Also, the frequency of neck and shoulder pain between the 

ages of 20 and 34 has increased in the last 20 years, and the 

most likely cause is using a computer and smartphone (8). 

The cause of neck pain is known to be multifactorial, and 

incorrect spinal posture is one of the common causes (9). 

Individuals take their heads down sharply and holding their 

arms in front of them reading the screen can cause excessive 

anterior curve in the lower cervical vertebra and excessive 

posterior curve in the upper thoracic vertebra (1). Prolonged 

neck flexion together with lack of support for the arms and 

repetitive movement of the fingers causes static muscular 

loading on the cervical muscles, especially when only one 

hand is used (2). In addition, cervical flexion for long time 

has a negative effect on cervical lordosis (10). 

In this pilot study, we wanted to draw attention to the effects 

of intensive smartphone use on neck pain, the most common 

musculoskeletal symptom associated with smartphone use. 

We aimed to investigate not only pain severity, but also 

disability and radiological changes in the cervical region due 

to intense smartphone use. Our first hypothesis was that there 

is a positive relationship between smartphone use and neck 

pain, and disability. Second, there is a negative relationship 

between smartphone addiction and cervical lordosis. 

MATERIAL and METHODS 

Participants: 

Patients with chronic neck pain (more than 3 months) in the 

young population, who applied to our outpatient clinic 

between January 2020 and April 2020, were included. 

Patients enrolled in this study were 1-) 18-35 years old, 2-) 

Eligible smartphone users, 3-) having chronic neck pain, 4-) 

literate enough to answer the questionnaire. Patients with 

rheumatologic diseases which may affect the cervical spine, 

who worked in the cervical flexion posture (desk workers), 

who had a diagnosis like cervical disc degeneration, cervical 

disc disease, cervical myelopathy, cervical trauma history, 

and who underwent cervical spine surgery were excluded 

from the study.  

Study Design: 

This study was a cross-sectional study. Before the beginning 

of this study, ethical approval was obtained from the local 

ethic community of our hospital (Approval time: 20.04.2020, 

Approval number: 86/03). All participants were informed 

about the study and were given an informed consent form to 

sign.  

First; age, gender, other musculoskeletal pain, years of using 

a smartphone, frequency of using a smartphone, duration of 

using a smartphone, and position of using a smartphone were 

answered by the participants.  

All participants were evaluated with the Smartphone 

Addiction Scale- Short Version (SAS-SV), Neck 

Bournemouth Questionnaire (NBQ), Neck Disability Index 

(NDI) and 100 mm Visual Analog Scale (VAS). 

Smartphone Addiction Scale- Short Version (SAS-SV) 

SAS-SV was used to assess the smartphone addiction level.  

 

This 10 self- reported scale items address 5 content domains, 

such as: (i) daily-life disturbance, (ii) withdrawal, (iii) 

cyberspace-oriented relationships, (iv) overuse, and (v) 

tolerance; these domains were responded on a 6-point Likert 

scale (1= strongly disagree to 6= strongly agree). The SAS-

SV score range is 10-60. Higher scores are considered a 

higher risk of addiction.  

The cut-off score is 31 for men and 33 for women evaluating 

smartphone addiction (11). Noyan et al. translated this scale 

to Turkish in 2015 (11). In this study, we used this scale to 

evaluate the intensity of smartphone use, and patients were 

classified in two groups: Non-addicted and addicted groups. 

Neck Bournemouth Questionnaire (NBQ)  

 The NBQ is a 7-item self-administered questionnaire 

evaluating pain, physical function, social activity, anxiety, 

depression, work-related fear avoidance, and pain control. 

The total score is 70 and it is reached by adding the 7 

dimension scores (12). Variability and reliability of this scale 

were demonstrated by Yılmaz et al. in 2019 (13).   

Neck Disability Index (NDI) 

The NDI is mostly used to score neck pain related disability. 

It was published in 1991 and reviewed by the same author in 

2008 (14).  It includes 10 questions: Self-care, lifting, 

reading, work, driving, sleep, recreational activities, pain 

intensity, concentration and headache. Each item is scored on 

a scale from 0 (no disability) to 5. The total score ranges from 

0 to 50: 0-4, minimal disability; 5-14, moderate disability; 15-

24, severe disability; 25-34, crippled; 35-50, bedbound. Clinic 

properties of The Turkish translation of NDI were published 

in 2012 (15).   

Cervical lordosis angle 

We measured cervical lordosis angle with the Cobb method 

using lateral X-ray in a neutral position.  In this method; 

cervical lordosis is measured by drawing two lines parallel to 

the endplate of C2 and C7, drawing orthogonal lines to these 

two lines, and measuring the intersection angle between these 

orthogonal lines (10) (Figure 1). 

Figure 1: Measurement of cervical lordosis angle with the 

Cobb method 
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Statistical analysis 

Data obtained in the study were analyzed statistically using 

the Statistical Package for the Social Sciences (SPSS 15.0 for 

Windows) software. In descriptive statistics, data were 

expressed as mean ± standard deviation (SD) for continuous 

and categorical variables, and as frequencies and percentages 

(%) for nominal variables. The Shapiro-Wilks test and visual 

methods (histograms, probability plots) were used to assess 

the normality of data distribution. Comparison results of 

VAS, NBQ, NDI, and the lordosis angle between the 

addiction and non-addiction group was assessed with the 

independent sample t test. Correlations between VAS, NBQ, 

NDI, cervical lordosis angle, duration, frequency , and daily 

smartphone use and SAS-SV were analyzed with Pearson’s or 

Sperman’s correlation test where required; then, univariate 

linear regression analysis was performed for statistical 

significance. A value of p<0.05 was considered statistically 

significant. 

RESULTS 

Seventy-eight patients were included in this study and the 

mean age of the patients was 29.64 ± 6.56 years. Fifty-four 

(69.2%) of the participants were women and 24 (30.8 %) 

were men. The demographic characteristics of the patients 

were shown in Table 1. The most common concomitant pain 

was shoulder pain in patients. 

Table 2 shown features of smartphone use. More than half of 

the patients (79.2%) had been using a smartphone for more 

than 6 years. The most common position when using a 

smartphone was the sitting position (55.1%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Twenty-three patients (32.05%) were in the addicted group, 

53 (67.94%) were in the non-addicted group. The comparison 

of VAS, NBQ, NDI, and cervical lordosis angles between the 

addicted and non-addicted groups were presented in Table 3. 

There was a significant difference regarding the NBQ, and 

NDI scores between the addicted and non-addicted groups 

(p=0.03, p=0.02 respectively). But yet, no significant 

difference was found in VAS and cervical lordosis angle 

between the addicted and non-addicted groups. (p>0.05) 

(Table 3).   

The results of correlation analyses between VAS, NBQ, NDI, 

cervical lordosis angle, duration of smartphone use, daily 

smartphone use, and frequency of smartphone use SAS-SV 

were shown in Table 4.  

Positive significant correlations were determined between 

SAS-SV and NBQ, and NDI with low correlation coefficient 

(r= 0.277, p=0.014; r: 0.295, p=0.009). Daily smartphone 

usage, and frequency of smartphone use were correlated with 

SAS-SV (p<0.05). 

After the correlation analysis, multiple regression analyzes 

were used to clarify the relationship. However, there was no 

correlation between NDI, NBQ and age, and lordosis angle. 

The two measurements mentioned were only related to SAS-

V. 

Table 5 showed the results of linear regression analyses. 

When applying simple linear regression modeling to predict 

neck pain severity, the SAS-SV total score alone explained 

7.7% of the variance of the NBQ, 9.0% of the variance of the 

NDI total score.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Demographic Characteristics of Patients 

n=78  N (%) 

Age(years) (mean±SD) 29.65±6.46    

Gender Female   54 (69.2) 

Male  24 (30.8) 

Concomitant musculoskeletal pain Shoulder pain  49 (62.8) 

Elbow pain  1 (1.3) 

Wrist pain  3 (3.8) 

Thumb pain  0 

Back pain  16 (20.5) 

No other pain   9 (11.5) 

 

Table 2. Features of Smartphone Usage 

  N, % 

Duration of smartphone usage Less than 1 year 2 (2.6) 

1 to 3 years 2 (2.6) 

3 to 6 years 12 (15.4) 

More than 6 years 62 (79.5) 

Daily smartphone usage Less than 1 hour 15 (19.2) 

1 to 3 hours 29 (37.2) 

3 to 5 hours 11 (14.1) 

More than 5 hours 23 (29.5) 

Frequency of smartphone usage One in a week  2 (2.5) 

One every three days 1 (1.2) 

One every two days 1 (1.2) 

Everyday 74 (94.8) 

Position of smartphone use Sitting 44 (57.1) 

Lying 5 (6.5) 

Standing 4 (5.2) 

All positions 24 (31.2) 

 



 

Cankurtaran et al                                                                               http://dx.doi.org/10.36472/msd.v8i4.527 

 

257 
Medical Science and Discovery, 2021; 8(4):254-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

According to the results of this pilot study, the severity of 

neck pain, and neck-pain related disability were significantly 

higher in patients with smartphone addiction comparing the 

participants without smartphone addiction. It was determined 

that, as the level of smartphone usage increased, the severity 

of neck pain, and disability increased. However, no effect was 

found smartphone addiction on cervical lordosis. Daily 

smartphone usage, and frequency of smartphone use were 

associated with smartphone addiction. Smartphone addiction 

was found an independent risk factor on neck pain, and neck-

pain related disability. 

The frequency of smartphone addiction among the young 

population has been increasing. The rates of smartphone 

addiction vary between 36.5 % and 62.4% in different studies 

(2). In Turkey, this rate was found to be 43.9 % among 

university students (3). The neck is a common area where 

problems can arise due to the overuse of smartphones.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Smartphone addiction has been found to be an independent 

significant factor on neck pain (2)  and the question ‘Why 

does use a smartphone cause neck pain?’ has been 

investigated in many studies. The frequency, duration, and 

purpose of using a smartphone, the degree of neck flexion 

during use, and repetitive movements of the upper extremities 

were found to be associated with neck pain (8). Overuse of 

smartphones can cause the head and neck to move habitually 

and constantly towards the screen throughout the day. When 

using smartphones, people often flex their necks down to look 

at the lowered object and keep their head in a forward 

position for a long time (2, 16). In a study conducted; cervical 

flexion postures lasting longer than 10 minutes alter erector 

spine muscle activation, causing elongation of posterior 

cervical tissues, decreasing the excitability of receptors and 

reducing neural conduction activity (17). Such movements 

were associated with a high risk of chronic neck pain (18).   

Table 3. Comparison of VAS, NBQ, NDI, and cervical angles between the addicted and non-addicted group 

 Non-addicted  

n=53 

mean±SD 

Addicted  

n=25 

mean±SD 

P 

VAS (0-100mm) 67.93±15.24 74.01±18.71 0.14 

NBQ 37.87±12.58 47.49±12.99 0.01 

NDI 12.89±7.50 17.37±6.97 0.02 

Cervical lordosis angle (%) 13.13±9.25 15.30±10.04 0.36 
SD: Standard deviation, VAS: Visual Analog Scale, NBQ: Neck Bournemouth Questionnaire, NDI: Neck Disability Index, p values were calculated with 

independent sample t test, bold values shows statistical significance (p<0.05). 
 

Table 4: Results of correlation analyses between Visual Analog scale, Neck Bournemouth Questionnaire, Neck Disability 

Index, cervical lordosis angle and Smartphone Usage 

n=78 SAS-SV Lordosis Angle VAS NBQ NDI 

 r r r r r 

(p) (p) (p) (p) (p) 

Lordosis angle 

 

145 

.205 

-    

VAS       

 

111 

.334 

-.090 

.432 

-   

NBQ      

 

.277 

.014 

-.153 

.181 

.518 

.000 

-  

NDI      .295 

.009 

-.025 

.827 

.408 

.000 

.674 

.000 

- 

Duration of    smartphone usage (years) .222 

0.053 

.-.095 

0.414 

.084 

0.470 

.051 

0.661 

.032 

0.784 

Daily     smartphone usage(hours) .479 

0.001 

.223 

0.051 

.056 

0.620 

-.176 

0.120 

-.031 

0.783 

Frequency of smartphone usage .298 

0.008 

.008 

0.944 

.076 

0.513 

.044 

0.718 

-.200 

0.083 
SAS-SV: smartphone addiction scale-short version, VAS: Visual Analog Scale, NBQ: Neck Bournemouth Questionnaire, NDI: Neck Disability Index, 

Correlations were analyzed with Spearman Correlation test, bold values shows statistical significance (p<0.05). 

 

Table 5. Results of liner regression analyses 

 n=78  

 B Std. error B Beta (P) R2 

NBQ/SAS-SV .333 .133 .277 (.014) .077 

NDI/SAS-SV .204 .074 .300 (.008) .090 
SAS-SV: smartphone addiction scale-short version, NBQ: Neck Bournemouth Questionnaire, NDI: Neck Disability Index. 
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A study involving 799 smartphone users found that neck pain 

was the most common musculoskeletal problem and shoulder 

pain was the second most common problem (9).  

In this study, we wanted to answer how much smartphone use 

affects neck pain, like other authors in the literature. We 

found a positive correlation between smartphone use and 

neck pain, and neck pain-related disability. Our findings 

supported previous studies showing that smartphone 

addiction causes musculoskeletal problems, especially in the 

neck and circumference, in young adults (1, 19, 20).   

In a meta-analysis including 6 studies, a significant 

relationship was found between the duration of smartphone 

use and musculoskeletal symptoms such as shoulder, neck, 

and low back pain in 3 studies, while no significant 

relationship was found in other tree studies (8). While some 

of the cross-sectional studies did not show a significant dose-

response relationship (21, 22), others showed that more 

smartphone use was associated with musculoskeletal 

symptoms (23-25).  

In another study including 249 smartphone users, 65.9% of 

their participants had neck pain among the last one-year, and 

they found that; smartphone addiction scores in participants 

with neck pain were significantly higher than participants 

without pain. Duration of owing smartphone, and duration of 

smartphone use a typical day were correlated with 

smartphone addiction (26).   

According to the results of our study, there was a difference 

between smartphone addiction and both NDI and NBQ in the 

evaluation made on SAS-SV scales. Consistent with the 

results in the literature, we found a relationship between 

intensity of smartphone use and clinical symptoms. The other 

result our study similar the literature; there was a positive 

relationship between features of smartphone use like as; 

frequency or hours used daily, and smartphone addiction. 

Cervical lordosis is the first physiological curvature of the 

human spine and is a dominant disc herniation site due to its 

load-bearing function. It maintains the stability of the spine 

and is an essential part of normal spinal biomechanics (27, 

28). The average of the cervical lordosis angle is between 20-

35 (10). Cobb and Harrison's Tangent methods are two main 

different methods used to measure the cervical lordosis angle 

on sagittal radiography (10). In this study, we evaluated 

cervical lordosis using the Cobb angle measurement method. 

Cervical lordosis can be affected by many factors and the 

change in cervical lordosis can cause neck pain.  Gao  et al. 

evaluated the images of 3261 patients with cervical 

spondylosis and 1886 (57.8%) were found with abnormal 

cervical curvature (29). In other studies, no significant 

correlation was found between the sagittal alignment of the 

cervical spine and clinical symptoms (30, 31). In our study, 

no significant relationship between cervical lordosis and neck 

pain, and disability was found. 

In this pilot study, our first hypothesis was confirmed, and 

there were a positive relationship between smartphone use 

and neck pain, and disability.  

However, we could not find a significant relationship between 

cervical lordosis and the intensity of smartphone use. This 

situation may be related to the age group of our participants, 

and the effects of smartphone use on the skeletal system may 

not yet be seen. 

Elderly participants in whom degenerative changes can often 

be seen were not included in this study. So this condition 

restricted our number of participants. The lower sample size 

of our study is a limitation of this study. In addition, existing 

posture disorders, personal habits or the purpose of using the 

smartphone (long-term activities such as playing games) 

which could affect the relationship between smartphone use 

and measured parameters, were not taken into account. 

Finally, this pilot study is a cross-sectional study, so studies 

with more participants and follow-up periods are needed to 

understand the relationship more clearly. 

CONCLUSIONS 

Neck pain is the most common musculoskeletal problem 

among smartphone users. As the time spent with the 

smartphone increased, the concept of smartphone addiction, 

which is classified as behavioral addictions, emerged. 

Preventive approaches are as important as therapeutic 

approaches in the management of neck pain. We think that 

questioning the frequency, and position of smartphone use, 

recommending less use of it, and avoiding prolonged neck 

flexion may be helpful for our patients with chronic neck 

pain. 

Acknowledgments: We thank to our participants and our 

clinic staff. 

Author contributions: DC, ZAY, FY, GC; Literature search 

and study design, Patient examination and therapies, 

statistical analyzes, DC; Article write up and revisions. 

Conflict of interest: The authors declared no potential 

conflicts of interest with respect to the research, authorship, 

and/or publication of this article. This research did not receive 

and specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

Ethical issues: All authors declare originality of research.  

REFERENCES 

1. AlAbdulwahab SS, Kachanathu  SJ, AlMotairi MS: Smartphone use 
addiction can cause neck disability Musculoskeletal Care 15:10-

12,2017. 

 
2. Alsalameh  AM, Harisi MJ, Alduayji MA, Almutham  AA, Mahmood  

FM: Evaluating the relationship between smartphone addiction/overuse 

and musculoskeletal pain among medical students at Qassim 
University. J Family Med Prim Care 8:2953-2959,2019. 

 

3. Arslan A, Ünal AT: Examination of cell phone usage habits and 
purposes of education faculty students. Journal of Human Sciences 

1:182-201,2013. 

 
4. American Psychiatric Association. Diagnostic and statistical manual of 

mental disorders (DSM-5®). American Psychiatric Pub; 2013. 

 
5. Thomée S, Härenstam A, Hagberg M: Mobile phone use and stress, 

sleep disturbances, and symptoms of depression among young adults--a 

prospective cohort study. BMC Public Health 11:66,2011. 
 

6. Portelli  A,  Reid SA: Cervical proprioception in a young population 

who spend long periods on mobile devices: 2-group comparative 
observational study. Journal of manipulative and physiological 

therapeutics 41:123-128,2018. 

 



 

Cankurtaran et al                                                                               http://dx.doi.org/10.36472/msd.v8i4.527 

 

259 
Medical Science and Discovery, 2021; 8(4):254-9 

7. Lee YS, Yang HS, Jeong CJ,Yoo YD, Jeong GY, Moon JS, Kang MK, 

Hong SW: Changes in the thickness of median nerves due to excessive 

use of smartphones. Journal of physical therapy science 24:1259-
1262,2012 

 

8. Xie Y,Szeto G, Dai J:  Prevalence and risk factors associated with 
musculoskeletal complaints among users of mobile handheld devices: A 

systematic review. Applied ergonomics 59:132-42,2017. 

 
9. Namwongsa  S, Puntumetakul  R, Neubert  MS, Boucaut  R: Factors 

associated with neck disorders among university student smartphone 

users. Work 61:367-378,2018. 
 

10. Öğrenc A,Koban O, Yaman O, Dalbayrak S, Yılmaz M. The Effect of 

Technological Devices on Cervical Lordosis. Open Access Maced J 
Med Sci 6:467-471,2018. 

 

11. Noyan CO, Darci AE, Nurmedov  S, Yilmaz O, Dilbaz N:Validity and 
reliability of the Turkish version of the Smartphone Addiction Scale-

Short Version among university students. Anatolian Journal of 

Psychiatry 16:73-81,2015. 
 

12. Bolton  JE, Humphreys BK: The Bournemouth Questionnaire: a short-

form comprehensive outcome measure. II. Psychometric properties in 
neck pain patients. Journal of manipulative and physiological 

therapeutics 25:141-148,2012. 

 
13. Yılmaz O, Gafuroğlu Ü, Yüksel S: Translation, reliability, and validity 

of the Turkish version of the Neck Bournemouth Questionnaire. 
Turkish Journal of Physical Medicine and Rehabilitation 65:59,2019. 

 

14. Vernon H: The Neck Disability Index: state-of-the-art, 1991-2008. J 
Manipulative Physiol Ther 31:491-502,2008. 

 

15. Kesiktas N, Ozcan E, Vernon  H: Clinimetric properties of the Turkish 

translation of a modified neck disability index. BMC Musculoskelet 

Disord 13:25,2012. 

 
16. Lee S, Kang H, Shin G: Head flexion angle while using a smartphone. 

Ergonomics 58:220-226,2015. 

 
17. Mousavi-Khatir R, Talebian S, Toosizadeh N, Olyaei GR, Maroufi  N: 

Disturbance of neck proprioception and feed-forward motor control 

following static neck flexion in healthy young adults. J Electromyogr 
Kinesiol 41:160-167,2018. 

 

18. Veiersted K, Westgaard R: Development of trapezius myalgia among 
female workers performing light manual work. Scandinavian Journal of 

Work, Environment & Health 19: 277 283,1993. 

 
19. Kwon M, Lee JY, Won WY, Park JW, Min JA, Hahn C, Gu X, Chio 

JH, Kim DJ:. Development and validation of a smartphone addiction 

scale (SAS). PloS one 8: e56936,2013. 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

20. Eitivipart AC,  Viriyarojanakul S, Redhead L: Musculoskeletal disorder 

and pain associated with smartphone use: A systematic review of 

biomechanical evidence. Hong Kong Physiotherapy Journal 38:77-
90,2018. 

 

21. Chiang H-yA,  Liu C-H: Exploration of the associations of touch-screen 
tablet computer usage and musculoskeletal discomfort. Work 53:917-

925,2016. 

 
22. Woo EH, White P, Lai CW: Musculoskeletal impact of the use of 

various types of electronic devices on university students in Hong 

Kong: An evaluation by means of self reported questionnaire. Manual 
therapy 26:47-53,2016. 

 

23. Kwok SWH, Lee PH, Lee RLT: Smart device use and perceived 
physical and psychosocial outcomes among Hong Kong adolescents. 

International journal of environmental research and public health 14(2): 

p. 205,2017. 
 

24. Straker L, Harris C, Joosten J, Howie EK:Mobile technology dominates 

school children’s IT use in an advantaged school community and is 
associated with musculoskeletal and visual symptoms. Ergonomics 

61:658-669,2018. 

 
25. Shan Z, Deng G, Li J, Li Y, Zhang Y, Zhao Q: Correlational analysis of 

neck/shoulder pain and low back pain with the use of digital products, 

physical activity and psychological status among adolescents in 
Shanghai. Plos one 8: e78109,2013. 

 
26. Mustafaoglu R, Yasaci Z, Zirek E, Griffiths MD, Ozdincler AR: The 

relationship between smartphone addiction and musculoskeletal pain 

prevalence among young population: a cross sectional study. Korean J 
Pain 34(1):72-81,2021.  

 

27. Lee TH, Kim SJ, Lim SM: Prevalence of disc degeneration in 

asymptomatic Korean subjects. Part 2: cervical spine. Journal of Korean 

Neurosurgical Societ 53: 89,2013. 

 
28. Guo GM, Li J, Diao QX, Zhu TH,Song ZX, Guo YY, Gao YZ: Cervical 

lordosis in asymptomatic individuals: a meta-analysis. Journal of 

orthopaedic surgery and research 13:1-7,2018. 
 

29. Gao K, Zhang J, Lai J, Liu W, Lyu H, Wu Y, Lin Z, Cao Y: Correlation 

between cervical lordosis and cervical disc herniation in young patients 
with neck pain. Medicine 98:31,2019.  

 

30. Yoon SY, Moon HI, Lee SC, Eun NL, Kim YW: Association between 
cervical lordotic curvature and cervical muscle cross‐sectional area in 

patients with loss of cervical lordosis. Clinical anatomy 31:710-

715,2015. 
 

31. Okada E, Matsumoto M, Ichihara D, Chiba K, Toyama Y, Fujiwara H, 

Momoshima S, Nishiwaki Y, Hashimoto T, Ogawa J, Watanabe M, 
Takahata T: Aging of the cervical spine in healthy volunteers: a 10-year 

longitudinal magnetic resonance imaging study. Spine  34:706-

712,2009.. 
 

 

 
 

 

 
 

 

 

Copyright © 2021 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. International journal of Medical Science and Discovery.  


