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ABSTRACT 

 
Background: Smartphones have become an integral part of our everyday lives, and the number 

of individuals who use smartphones is growing every day with plenty of those individuals 

suffered from mechanical neck pain especially after long-term smartphone use which in turn can 

affect the ventilatory functions. Objectives: This study aimed to evaluate two parameters from 

the ventilatory functions, including (FVC) forced vital capacity and (FEV1) Forced expiratory 

volume in first second. Methods: A total of 100 of smartphone addicts of both genders with 

mechanical neck pain were enrolled in this study; they were recruited from students of Delta 

university. Age ranges from (18 to 25). Results: The study results revealed statistical significant 

difference between mean value of FVC and FEV1 within study group compared to the predicted 

normal value Conclusions:  It was concluded that mechanical neck pain has a significant 

negative effect on the ventilatory functions in smartphone addicted population. 

Keywords: Smartphone Addiction, Ventilatory functions, Mechanical neck pain. 

 

 



The 21th International Scientific Conference Faculty of Physical Therapy     Cairo, 28-29 July, 2022 

 

2 
 

INTRODUCTION 

     Smartphones have become an integral part 

of our everyday lives, and the number of 

individuals who use them is growing every 

day. Smartphones have a significant advantage 

over traditional mobile phones in terms of 

internet connection, hence they are regarded as 

portable computer alternatives [1] 

    People were urged to work from home when 

educational institutions and businesses were 

shut down. Students were given access to 

online learning activities Following the World 

Health Organization's (WHO) proclamation of 

COVID-19 as a Public Health Emergency of 

International Concern governments placed 

social mobility and travel restrictions. [2] 

     Long-term smartphone use may cause 

changes in cervical spine posture and 

proprioception [3]. Excessive smartphone 

usage might put a lot of pressure on the 

cervical spine, causing the curve to change[4]. 

When using a smartphone, most people 

maintain a head flexion of (33°-45°) from 

vertical [5]. 

      The percentage of smartphone users who 

suffer from musculoskeletal symptoms ranges 

from 1% to 67.8%. With a frequency of 17.3 

percent to 67.8% [6], neck discomfort is the 

most frequent musculoskeletal complaint 

among smartphone users. Neck pain was 

shown to be more common in people who used 

their phones frequently[7]. 

 

      Neck discomfort is linked to the amount of 

time spent on a smartphone, particularly the 

length of time spent on it and multitasking 

activities [8] 

     Mechanical neck pain (MNP) is a general 

term for a vague discomfort that intensifies 

with neck movement [9]. Neck pain was 

classified as "non-specific" or mechanical 

when it was induced or aggravated by neck 

motions or chronic neck postures, and no 

specific underlying condition could be found 

[10] 

   Mechanical neck pain is characterized by 

localized and/or referred pain, as well as point 

soreness and limited cervical range of motion 

(CROM). Reduced upper cervical spine 

movement can lead to excessive lower cervical 

spine movement. increased fatigue in the 

sternocleidomastoid, anterior scalenus, and 

upper trapezius muscles changes the neck 

postures and breathing patterns, and causes a 

reduction in range of motion (ROM). [11] 

      Functional deficits in patients with chronic 

neck pain include weakening of deep bending 

neck muscles owing to activation of neck 

surface muscles, increased forward head 

posture deformity, proprioception impairment, 

and poor balance. Furthermore, restricted 

cervical spine mobility limits the spine's range 

of motion and impairs respiratory function. 

[12] 

    The following factors are thought to 

contribute to respiratory dysfunction in chronic 

neck pain patients: weakening of the deep neck 

flexor and extensor muscles, decreased 

cervical and thoracic spine stability, and 

alterations in chest wall mechanics. Due to 

muscular hyperactivity and limited range of 

motion of the cervical spine, these mechanical 

changes cause modifications in the force 

length curves of the sternocleidomastoid 

muscles. Despite the fact that neck pain is 

commonly thought of and treated as a 

neuromusculoskeletal phenomenon in clinical 

practice, some researchers believe that the 

close anatomical relation of the cervical region 

with the thoracic spine, as well as their 

musculoskeletal and neural interconnection, 

may lead to accompanying alterations in the 

thoracic spine and chest wall, as well as 

changes in pulmonary function [13] 

Additionally, forward head posture (smaller 

cranio-vertebral angle), cervical mobility 

(reduced flexion and rotation), and the 

occurrence of neck discomfort were all linked 

to sagittal thoracic spine posture (higher upper 

thoracic angle) [14] 
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Materials and methods: 

Study design: Randomized controlled study 

This study was designed to identify if there 

any relation between mechanical neck pain & 

ventilatory function in smartphone addicted 

population, it was carried out at from students 

of Delta university. The study was enrolled 

from March 2021 till November 2021. Number 

of ethical committee approval: 

P.T.REC/012/003476. 

Participants, 

A number of (100) volunteers of smartphone 

addicts with mechanical neck pain were 

enrolled in this study from both sexes with age 

ranged from 18-25 with inclusion criteria of: 

 smartphone addicts with mechanical neck 

pain (men and women). 

 Not participated in any kind of pulmonary 

rehabilitation program.  

 BMI Ranging from 18.5-24.9 kg/m². 

(Normal BMI) [15] 

 A score ranging from 10% to 48% in Neck 

disability index in both male & female 

participants. Figure 1 

 Smartphone addiction scale-short version 

(Arabic version) scores of ⩾ 31 and ⩾ 33 

for male and female participants 

respectively. Figure 2 

 

 

 

 

 

 

 

 

Figure (1) Neck pain & disability index [16] 
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1

0 

Figure (2) Smartphone addiction scale- short version (Arabic version) [17] 

Study procedures, 

 

 Before starting the study: 

 The purpose of the study was explained for 

each patient with a patient consent form to 

be signed as an agreement to be included 

in the study. 

 Each patient answered both questionnaires 

of neck disability index and smartphone 

addiction scale in order to calculate his/her 

score to find out if the patient was eligible 

to be included in the study 

 Each subject was examined medically by 

physician in order to exclude any medical 

problems. 

 Each subject’s history was taken carefully 

to collect information about general 

condition and physical activity.  

 The patient’s height and weight were 

measured and BMI was calculated.  

 Each patient will take an adequate 

explanation about ventilatory function tests 

procedures and different maneuvers for 

each task. 

 The patient will be advised to avoid eating 

a heavy meal before the test  

 

Testing procedures: 

  Apparatus used: Spirometry 

(FVC,FEV1,FEV1/FVC and PEF) Medisoft 

ergocart professional, power 230V AC 50Hz, 

Serial number: 161121-05-0018, Belgium. 
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Testing procedure according to Obaya 

et al.,2021 [18]: 

1. Patient preparation should consist of 

explanation the purpose of the test and how 

it was done. with keeping the explanation 

brief and in simple terms. 

2. The patient was seated in comfortable 

sitting position with loosening any tight 

clothes like neckties or belts. 

3. The patient was showed the proper chin 

neck position, chin should be slightly 

elevated and neck slightly extended, this 

position should be maintained throughout 

the forced expiratory procedures, the 

patient was not allowed to bend the chin to 

the chest. 

4. A clean mouth piece was placed on the 

valve at the end of spirometer tubing for 

each patient. 

5. The patient was taught how to relax and 

regularly breathe through the mouth piece 

before the test was started. 

6. A nose clip was placed on the patient’s 

nose. 

7. The device was switched on, the personal 

patient’s data including age, sex, race, 

weight and height were entered. 

8. Mouthpiece was into patient’s mouth, the 

patient was told not to bite down on 

mouthpiece, lips should be sealed tightly 

and the tongue should not stick out into 

mouthpiece. 

9. The patient was asked to breath 3 tidal 

breaths then fully expire, then take a deep 

inspiration to expire forcefully and rapidly 

as much as possible through the 

mouthpiece, the procedure was repeated 3 

times and the best record was taken. 

10. Assessment of ventilatory function is based 

on comparing a subject test result against 

the reference or predicted value in order to 

do this correctly, the patient’s height 

(without shoes) age (on day of test), sex 

and sometimes, weight are needed. 

 

Data analysis: 

The statistical analysis was conducted 

by using statistical SPSS Package program 

version 20 for Windows (SPSS, Inc., Chicago, 

IL). The following statistical procedures were 

conducted: 

- Descriptive statistics including the 

mean and standard deviation for FVC, 

FEV1. 

- Statistical level all statistical analyses 

were significant at level of probability 

less than an equal 0.05 (P ≤ 0.05). 

Results; 

. The statistical analysis by independent t-test 

revealed that there was significantly 

(P=0.0001; P<0.05) decreased in mean value 

of FVC within study group compared to the 

predicted normal value with change 1.22 

between predicted and study group. table 1 

Table (1): Comparison of mean values FVC between predicted normal values and study group 

Items FVC (Mean ±SD) 

Predicted group (n=100) 4.63 ±0.90 

Study group (n=100) 3.41 ±0.87 

Mean difference (change) 1.22 

t-value 8.704 
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P-value (P<0.05) 0.0001* 

Significance S 

Data are expressed as mean ±standard deviation             

P-value: probability value                    S: significant                         * Significant (P<0.05)         

 

The statistical analysis by independent t-test revealed that there was significantly (P=0.0001; P<0.05) 

decreased in mean value of FEV1 within study group compared to the predicted normal values with 

change 1.26 between predicted and study. Table (2) 

Table (2): Comparison of mean values FEV1 between predicted normal values and study group 

Items FEV1 (Mean ±SD) 

Predicted group (n=100) 3.95 ±0.69 

Study group (n=100) 2.69 ±0.72 

Mean difference (change) 1.26 

t-value 11.20 

P-value (P<0.05) 0.0001* 

Significance S 

Data are expressed as mean ±standard deviation            

P-value: probability value        S: significant             * Significant (P<0.05)  

 

        

 

Discussion 

The current study was designed to 

detect the effect of mechanical neck pain on 

the ventilatory functions of the smartphone 

addicted population. 

The values of ventilatory functions that 

were measured: forced vital capacity (FVC) 

and forced expiratory flow (FEV1). 

The result of our study agreed with 

Mohamed et al.,2019 who investigated the 

ventilatory function response to training of 

cervical muscles in mechanical neck pain 

patients and reported that mechanical neck 

pain causes forward head posture and this was 

due to weakness of deep cervical flexors. 

Weaknesses of the neck muscles resulted in a 

forward head posture in addition to decline in 

thoracic mobility, which means increased 

kyphosis in the upper thoracic region and a 

reduction in the volume of the thoracic cage. 

This creates a resistance to exhalation and 

therefore lowers the FVC. [19] 

Also, the results of this study coincided 

with Moawd et al.,2015 who investigated the 

Effect of over-usage of smart phone in a non-

neutral neck position on respiratory function in 

female adults. And found that there was a 

significant effect on FEV1 values. [20] 

In addition, our result agrees with 

Mohamed et al.,2019 who investigated the 

ventilatory function response to training of 

cervical muscles in mechanical neck pain 

patients and reported that mechanical neck 
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pain causes forward head posture and this was 

due to weakness of deep cervical flexors. 

Weaknesses of the neck muscles resulted in a 

FHP in addition to decline in thoracic 

mobility, which means increased kyphosis in 

the upper thoracic region and a reduction in 

the volume of the thoracic cage. This creates a 

resistance to exhalation and therefore lowers 

the FEV1. [19] 

On the other hand, our study disagreed with 

Wirth et al.,2014 who studied the respiratory 

dysfunction in patients with chronic neck pain 

and the influence of thoracic spine and chest 

mobility and found that there was no 

significant effect of chronic neck pain on FVC. 

[21] 

References 

1. Zheng, P., & Ni, L. (2010). Smart 

phone and next generation mobile 

computing. Elsevier, 20(5), 63-66. 

2. Sohrabi, C., Alsafi, Z., O'neill, N., 

Khan, M., Kerwan, A., Al-Jabir, A., ... 

& Agha, R. (2020). World Health 

Organization declares global 

emergency: A review of the 2019 novel 

coronavirus (COVID-19). International 

journal of surgery, 76, 71-76. 

3. Kim, Y. G., Kang, M. H., Kim, J. W., 

Jang, J. H., & Oh, J. S. (2013). 

Influence of the duration of smartphone 

usage on flexion angles of the cervical 

and lumbar spine and on reposition 

error in the cervical spine. Physical 

Therapy Korea, 20(1), 10-17. 

4. Park, J., Kim, J., Kim, J., Kim, K., 

Kim, N., Choi, I., ... & Yim, J. (2015). 

The effects of heavy smartphone use 

on the cervical angle, pain threshold of 

neck muscles and depression. 

Advanced Science and Technology 

Letters, 91(3), 12-17. 

5. Lee, S., Kang, H., & Shin, G. (2015). 

Head flexion angle while using a 

smartphone. Ergonomics, 58(2), 220-

226. 

6. Xie, Y. F., Szeto, G., Madeleine, P., & 

Tsang, S. (2018). Spinal kinematics 

during smartphone texting–A 

comparison between young adults with 

and without chronic neck-shoulder 

pain. Applied ergonomics, 68, 160-168. 

7. Alsalameh, A. M., Harisi, M. J., 

Alduayji, M. A., Almutham, A. A., & 

Mahmood, F. M. (2019). Evaluating 

the relationship between smartphone 

addiction/overuse and musculoskeletal 

pain among medical students at Qassim 

University. Journal of family medicine 

and primary care, 8(9), 2953-2972. 

8. Toh, S. H., Coenen, P., Howie, E. K., 

Smith, A. J., Mukherjee, S., Mackey, 

D. A., & Straker, L. M. (2020). A 

prospective longitudinal study of 

mobile touch screen device use and 

musculoskeletal symptoms and visual 

health in adolescents. Applied 

ergonomics, 85, 103028-103033. 

9. Daniels, J. M., & Kary, J. (2011). The 

cervical spine. In Common 

Musculoskeletal Problems (pp. 5-13). 

Springer, New York, NY. 

10. Ferrari R, Russell AS (2003) Regional 

musculoskeletal conditions: neck pain. 

Best Pract Res Clin Rheumatol 17:57–

70 

11. Lee, J., Lee, M., Lim, T., Kim, T., 

Kim, S., Suh, D., ... & Yoon, B. 

(2017). Effectiveness of an application-

based neck exercise as a pain 

management tool for office workers 

with chronic neck pain and functional 

disability: a pilot randomized trial. 

European Journal of Integrative 

Medicine, 12, 87-92. 

12. Dimitriadis, Z., Kapreli, E., 

Strimpakos, N., & Oldham, J. (2013). 

Respiratory weakness in patients with 

chronic neck pain. Manual therapy, 

18(3), 248-253. 

13. Kapreli, E., Vourazanis, E., & 

Strimpakos, N. (2008). Neck pain 

causes respiratory dysfunction. 

Medical hypotheses, 70(5), 1009-1013. 

14. Quek, J., Pua, Y. H., Clark, R. A., & 

Bryant, A. L. (2013). Effects of 

thoracic kyphosis and forward head 

posture on cervical range of motion in 

older adults. Manual therapy, 18(1), 

65-71. 



The 21th International Scientific Conference Faculty of Physical Therapy     Cairo, 28-29 July, 2022 

 

8 
 

15. World Health Organization. (2000). 

Obesity: preventing and managing the 

global epidemic, 7-10. 

16. Kapreli, E., Vourazanis, E., Billis, E., 

Oldham, J. A., & Strimpakos, N. 

(2009). Respiratory dysfunction in 

chronic neck pain patients. A pilot 

study. Cephalalgia, 29(7), 701-710. 

17. Sfendla, A., Laita, M., Nejjar, B., 

Souirti, Z., Touhami, A. A. O., & 

Senhaji, M. (2018). Reliability of the 

Arabic smartphone addiction scale and 

smartphone addiction scale-short 

version in two different Moroccan 

samples. Cyberpsychology, Behavior, 

and Social Networking, 21(5), 325-332. 

18. OBAYA, H. E., MOHAMMED, 

S. I., AMIN, M., & YOUSSEF, 

M. (2021). Effect of Closed 

Building Syndrome on 

Pulmonary Function. The 

Medical Journal of Cairo 

University, 89(March), 129-134. 

19. Mohamed, S. S., Hagag, A. A., 

Shendy, M. A., & El-Batanony, 

M. M. (2019). Ventilatory 

function response to training of 

cervical muscles in mechanical 

neck pain: a randomized 

controlled study. IJRAMR, 6(2), 

4617-22. 

20. Moawd, S. A., & Ali, S. E. 

(2015). Effect of over-usage of 

smart phone in a non-neutral neck 

position on respiratory function 

in female adults. Int J Ther 

Rehabil Res, 4, 104-10. 

21. Wirth, B., Amstalden, M., Perk, 

M., Boutellier, U., & Humphreys, 

B. K. (2014). Respiratory 

dysfunction in patients with 

chronic neck pain–Influence of 

thoracic spine and chest mobility. 

Manual therapy, 19(5), 440-444. 

 

 


