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ABSTRACT  

Purpose: to investigate the effect of smartphone using duration and gender in the changes of 
the measurement of the degree of cervical angle. Methods: Thirty healthy adults will be included in 
this study, their age ranged from (18 – 30) years, subjects will assigned into two Equal groups male 
and female Subjects will be enrolled in this study should be Normal adults. With no continuous neck 
pain (3 months) prior to the study and used the smart phones more than 4 hours per day. Subjects will 
be excluded from the study if they have: any neck surgery, any neuromusculoskeletal disorders, 
,congenital musculoskeletal deformity and previous cervical trauma or car accident. kinovea open 
access software used for Measurement of cervical angle. The cervical angle will be measured at five, 
ten and fifteen minutes after starting using smart phones. Results: Analysis of variance revealed that 
there was no significant difference of CVA between (after 5 min Vs. after 10 min), (after 5 min Vs. 
after 15 min) and (after 10 min Vs. after 15 min). The mean values of the "after 5 min" test between 
both groups showed no significant differences. As well as, there was no significant difference of the 
mean values of the "after 10 min" test between both groups. Additionally, there was no significant 
difference of the mean values of the "after 15 min" test between both groups. Conclusion: time has no 
effect on the measurement of cervical angle with in the two groups. There was no significant 
difference of  CVA between the two groups  after 5 min, after 10 min and after 15 min as well. Also 
gender has no effect on the measurement of CVA. 
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Introduction 
 

The smartphone has become a necessity for most people. Smartphones are used for both 
communication and entertainment purposes, such as messages, music, media, internet access, photos, 
and games. When using a smartphone, people usually flex their neck downwards to stare at the 
lowered object and maintain the head in a forward position for long periods of time. which may cause 
musculoskeletal disorders. Moreover, the maintenance of a head-forward posture decreases cervical 
lordosis of the lower cervical vertebrae and creates a posterior curve in the upper thoracic vertebrae to 
maintain balance; this is known as the forward head posture. (Kang et al., 2012) 

Repeated and prolonged use of smartphones will have negative impacts on the human body. the 
previous studies show that neck flexion, which causes problems including pain in the skeletal and 
muscular system, is affected by usage time. A longer duration of smartphone usage led to a higher 
neck flexion angle (Kim and Kim, 2015). 

The CVA is introduced as one of the most common methods for evaluating the FHP and its 
reliability and validity have been confirmed in previous studies. The cervical angle is highly reliable 
to assess the forward head position. It is the angle formed at the intersection of a horizontal line 
through the spinous process of C7 and a line to the tragus of the ear. As is well known, subjects with 
FHP have a significantly smaller cervical angle when compared with normal subjects as the value of 
the angle decreased, a more forward head position was kept (Yip et al., 2008). 

Significant sex differences in CV angle have been observed previously, with women having a 
more forward head position than men. This posture of greater flexion in females can be attributable to 
psychosocial issues, such as stress, or partly associated with the development of secondary sex 
characteristics in females. (Hakala et al., 2006) 

The photographic measurement of sagittal postures of cervical spine and shoulder is becoming 
more widespread, with several studies confirming the high reliability of photogrammetry. To assist 
with posture assessment from digitized images, specific software has been developed such as 
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PAS/SAPO (Postural Assessment Software). Standing cervical and shoulder posture was measured 
with photogrammetry and PAS software When compared to radiographs using the LODOX, the 
photographs provide valid and reliable indicators of the spine. Also, the software PAS has proven to 
be valid and reliable (Ferreira et al., 2010). 

Previous studies have reported that smartphone users are more likely to complain of neck pain, 
muscle fatigue, and cervical range of motion than normal phone users. However, few studies have 
directly evaluated the effects of excessive smartphone use on pain, cervical angle. So the aim of this 
study is to measure the changes in cervical angle measurement during using smart phone using the 
valid and reliable photogrammetry assessment method and to investigate the difference between 
males and females. 
 
Materials and Methods 
 
Subjects  
 

Thirty Normal adults will be included in this study subjects will assigned into two Equal groups 
male and female groups (15 male and 15 female ).randomly selected according to the following 
inclusion criteria : (1) Normal adults. With no continuous neck pain (3 months) prior to the study, (2) 
used the smart phones more than 4 hours per day. Table 1 presents the demographic characteristics of 
the participants. All subjects were screened to ensure that no any neck surgery, any 
neuromusculoskeletal disorders, congenital musculoskeletal deformity and previous cervical trauma 
or car accident, after being informed about the purpose of the study, test procedures, possible risks, 
and discomfort that might ensue from the procedure. The study was approved by the research ethical 
committee of the Faculty of Physical Therapy, Cairo University. Written consent was obtained from 
each subject before testing. 
 
Testing procedures 
 
Kinovea open access soft ware  
 

Kinovea is a free 2D motion analysis software that enables the establishment of kinematics 
parameters. This low-cost technology has been used in sports sciences, as well as clinical field and 
research work. Kinovea is a free, reliable tool that produces valid data, providing an acceptable level 
of accuracy in angular and linear measurements obtained via digitization of x- and y-axis coordinates. 
(Balsalobre-Fernández et al., 2014) 
 
Cervical angle measurement procedure  
 

Thirty healthy adults aged 18 to 30 were classified into two groups: (Group A: 15 males) and 
(Group B : 15 females ) assessed  from sitting position. Three photos were captured from the 
dominant side for each subject in sitting position. Photos were then analyzed using photogrammetry 
and kinovea software to measure the craniovertebral (CVA). Landmarks were placed on the floor to 
ensure the same positioning of all subjects in front of the camera and to ensure that the subject was 
aligned perpendicular to the camera. A landmark was placed in front of a white wall to ensure a 
contrast of the subjects against the background. A digital camera canon model EOS REBEL t3 was 
supported on a tripod, one and half meters away from the line marking the position of the subject. The 
height of the tripod was adjusted so the middle of the objective lens was at the level of participant 
shoulder A calibration board was placed in the field of view and aligned with the subject to allow 
referencing of horizontal and vertical axes from the photographs. For positioning, the subjects were 
instructed to sit neutrally and using smart phone as in daily life continuously for 15 minutes while, 
keeping their back connected to the back of the chair. 

Before photographing, the researcher put reflective markers (Styrofoam balls with 20 mm 
diameter) on the following anatomical points on the right side of the subject´s body: tragus of the ear 
and spinous process of C7. With these markers we were able to calculate the cervical angle. 
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To enable precise positioning of the markers we instructed the subjects to tie their hair back when 
needed. Each picture was taken in a lateral view, with the right side of the subject photographed for 
the right hand-dominant participants and the left side for the left-hand dominant participants. The 
dominant arm was defined as the most used in daily activities.  

The photographic analysis was subsequently performed using kinovea open access software, 
which determined the coordinates of the anatomical points on the photographs. The zoom was 
standardized at 100% and the angles were measured in degrees. One researcher undertook all 
scanning and digitizing to eliminate inter-examiner error. The data were submitted to descriptive 
statistical analysis, and quantitative values for head member angles were obtained. Kinovea has 
already been shown to be valid and reliable (Rodrigo et al., 2014). 

The cervical angle will be measured at five, ten and fifteen minutes after starting using smart 
phones. The maximum measurement time was 15 mins, because the minimum smartphone usage time 
at which users started to complain about pain or fatigue was 15mins (Sang-Yong Lee et al., 2016) 
 
Data analysis 
 

Statistical analysis was conducted using SPSS for windows, version 23 (SPSS, Inc., Chicago, 
IL). The current test involved a dependent variable the (CVA) that measured at two independent 
variables (tested group); between subject factor which had two levels (female group and male group) 
and the (measuring periods); within subject factor which had three levels (after 5 min, after 10 min 
and after 15 min). Accordingly, 2×3 mixed design ANOVA was used to compare the CVA at 
different measuring periods at both groups. Preliminary assumption checking revealed that data was 
normally distributed, as assessed by Normal Q-Q Plot. There were no outliers, as assessed by 
examination of studentized residuals for values greater than ±3. There was homogeneity of variances 
(p > 0.05) and covariances (p > 0.05), as assessed by Levene's test of homogeneity of variances and 
Box's M test, respectively. Mauchly's test of sphericity indicated that the assumption of sphericity was 
violated for the two-way interaction, (χ2(2) = 16.606, p = .0001). Therefore, a Greenhouse-Geisser 
correction was applied (Epsilon ε =0.685) for CVA to correct two way mixed design ANOVA.  The 
alpha level was set at 0.05. 
 
Results 
 
Base line and demographic data 
 

As indicated by the independent t test, there were no significant differences (p>0.05) in the 
mean values of age and BMI between both tested groups. As shown in table (1). 
The analysis of data revealed the following finding: 
1. There was no significant difference of CVA between (after 5 min Vs. after 10 min), (after 5 min 
Vs. after 15 min) and (after 10 min Vs. after 15 min) with (p=0.942, p=0.944 and p=0.971) 
respectively. 
2. The mean values of the "after 5 min" test between both groups showed no significant differences 
with (P=0.16). As well as, multiple pairwise comparison tests (Post hoc tests) revealed that there was 
no significant difference of the mean values of the " after 10 min " test between both groups with 
(p=0.101). Additionally, multiple pairwise comparison tests (Post hoc tests) revealed that there was no 
significant difference of the mean values of the "after 15 min." test between both groups with (p=0.2).  
The result of this study revealed that: there was no significant difference of CVA between (after 5 min 
Vs. after 10 min), (after 5 min Vs. after 15 min) and (after 10 min Vs. after 15 min).there was no 
significant difference of  CVA between the two groups  after 5 min ,after 10 min and after 15 min as 
well.  
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Table 1: Physical characteristics of participants in both groups (A&B).  

Items  Female group Male group Comparison  

S  Mean ± SD Mean ± SD t-value P-value 

Age (years) 19.66±0.61 20.13±0.74 -1.871 0.072 NS 

)2BMI (kg/m 23.82±0.54 23.82±0.43 -0.037 0.971  NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant 

Table 2: Descriptive statistics and 2×3 mixed design ANOVA for CVA at different measuring 
periods at both groups. 

CVA 
After 5 min 

 (Mean ±SD) 
After 10 min 
(Mean ±SD) 

After 15 min 
(Mean ±SD) 

Female group 36.33±13.94 37.2 ±13.11 35.86±14.63 
Male group 29.26±12.88 29.33±12.27 29.4±12.22 

Multiple pairwise comparisons (Post hoc tests) among different measuring periods  for CVA at both groups 

p-value 
After 5 min 

  Vs.  After 10 min 
After 5 min 

  Vs.  After 15 min 
After 10 min 

  Vs.  After 15 min 
Female group 0.348 0.805 0.468 
Male group 0.942 0.944 0.971 

Multiple pairwise comparison tests (Post hoc tests) for the CVA between both groups at different measuring 
periods 

Female group Vs.  
Male group 

After 5 min After 10 min After 15 min 

P-value 0.16 0.101 0.2 
*Significant at alpha level <0.05  

 

Discussion 
 

From the statistical analysis of measuring the cervical angle after 5 min , 10 min, 15 mins with  
in both groups  revealed that time has no effect on the measurement of cervical angle with in the two 
groups . 

These findings was supported by Junhyuk Park et al. (2015) who investigate  the effects of 
heavy smartphone use on the cervical angle, and revealed that  there were significant differences in 
the pain threshold of the sternocleidomastoid and upper trapezius muscles, head position angle, and 
depression (p<.05), but not in the cervical  angle. 

Although our results found that there was no significant difference of CVA between (after 5 
min Vs. after 10 min), (after 5 min Vs. after 15 min) and (after 10 min Vs. after 15 min). but we 
recommend not to use the smart phone for long period as subjects CVA measurement  was less than 
50 degree with the mean of CVA measurement  after 5min was (36.33±13.94 ) for the female group 
and (29.26±12.88) for male group  ,mean of CVA after 10 min was (37.2 ±13.11) for female group 
and (29.33±12.27) for male group and mean of CVA after 15 min was  (35.86±14.63) for female 
group and (29.4±12.22 ) for male group which mean that they presume a forward head posture  , this 
is in consistent with  Diab and Moustafa ( 2012) and Yip et al. (2008) who stated that if the cervical 
angle was less than 50º, the participant was considered to have forward head posture. 
              These findings is supported by Xiaofei Guan  et al. (2015 ) who found that subjects display a 
more forward head posture when viewing the mobile phone screen. 
Also, the results confirmed by Straker et al. (2008) who reported that the visual   display of smart 
phone, which has a smaller screen than that of a regular desktop computer. As a result, the person has 
to bend his/her neck a lot more. To keep the neck balanced, the extensor muscles are activated, 
thereby increasing the load placed on the cervical to look at a small screen, various problems, such as 
a forward-head posture can arise. A forward-head posture increases external flexion torque, placing a 
bigger load on the extensors and some parts of the connective tissues. 
       From the statistical analysis of measuring the cervical angle after 5 min, 10 min, 15 mins between 
both groups  revealed that there was no significant difference of  CVA between the two groups  after 5 
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min ,after 10 min and after 15 min as well. Which revealed that gender has no effect on the 
measurement of  CVA. 

The results were also in line with Sally Raine and Lance Twomey (1994). Their   study showed 
no difference between the head and shoulder posture of men and women. 
        The results were in agreement with Van Niekerk et al. (2008) who reported no sex differences 
for cervical habitual posture in adolescents.  
          These results aren’t in consistent with Straker et al. (2007) who indicated that there is gender 
differences in mobile phone use posture and significant differences were observed in the 
measurements between genders, with a more forward head posture in males .Males maintained more 
flexed posture when sitting looking down or ahead than females. Xiaofei Guan et al. (2015)   Also 
found that Females showed a higher cervical angle than males. 
          In contrast Hakala et al. (2006) found significant sex differences in CV angle with women 
having a more forward head position than men. This posture of greater flexion in females can be 
attributable to psychosocial issues, such as stress, or partly associated with the development of 
secondary sex characteristics in females.  
 
Conclusion 
 

Based on the scope and findings of this study, we concluded thattime has no effect on the 
measurement of cervical angle with in the two groups.there was no significant difference of  CVA 
between the two groups  after 5 min ,after 10 min and after 15 min as well. Which revealed that 
gender has no effect on the measurement of  CVA . 
 
References 
 
Balsalobre-Fernández, C., C. M. Tejero-González, J. del Campo-Vecino and N. Bavaresco, 2014. The 

Concurrent 424 Validity and Reliability of a Low-Cost, High-Speed Camera-Based Method for 
Measuring the Flight 425 Time of Vertical Jumps. J. Strength Cond. Res., 28 (2):528–533. 

Diab, A.A. and I.M. Moustafa, 2012. The efficacy of forward head correction on nerve root function 
and pain in cervicalspondylotic radiculopathy: a randomizedtrial. Clin Rehabil, 26(4):351-61. 

Ferreira, E.A.G., M. Duarte, E.P. Maldonado, T.N. Burke and A.P. Marques, 2010. Postural 
assessment software (PAS/SAPO): Validation and reliability. Clinics (Sao Paulo), 65(7):675-
81. 

Hakala, P.T., A.H. Rimpelä, L.A. Saarni and J.J. Salminen, 2006. Frequent computer-related activities 
increase the risk of neck-shoulder and low back pain in adolescents. Eur J Public Health., 
6(5):536-41. 

Junhyuk, Park, Jinhong Kim, Jonggun Kim, Kwangho Kim, Namkang Kim, Inwon Choi et al. 2015. 
The effects of heavy smartphone use on the cervicalangle, pain threshold of neck muscles and 
depression. Advanced Science and Technology Letters (Bioscience and Medical Research 
2015), 91:12-17. 

Kang, J.H., et al., 2012. The effect of the forward head posture on postural balance in long time 
computer based worker. Annals of Rehabilitation Medicine, 36(1):98-104. 

Kim, H.J. and J.S. Kim, 2015. The relationship between smartphone use and subjective 
musculoskeletal symptoms and university students. J Phys Ther Sci., 27(3):575-9. 

Rodrigo, M. Ruivo, Pedro Pezarat-Correia and Ana I. Carita, 2014. Cervical and shoulder postural 
assessment of adolescents between 15 and 17 years old and association with upper quadrant 
pain. Braz J Phys Ther., 18(4):364-371. 

Sally, R. and L. Twomey, 1994. Posture of the head, shoulders and thoracic spine in comfortable erect 
standing. Australian Journal of Physiotherapy(40): 25-32. 

Sang-Yong Lee, Dae-HeeLee and Seul-Ki Han, 2016. The Effects of Posture on Neck Flexion Angle 
While Using a Smartphone according to Duration. J Korean Soc Phys Med., 11(3): 35-39. 

Straker, L.M., J. Coleman and R. Skoss et al. 2008. A comparison of posture and muscle activity 
during tablet computer, desktop computer and paper use by young children. Ergonomics, (51): 
540–555. 



Curr. Sci. Int., 7(4): 762-767, 2018 
ISSN: 2077-4435 

767 

Straker, L.M., P.B. O’Sullivan, A. Smith and M. Perry, 2007. Computer use and habitual spinal 
posture in Australian adolescents. Publ Health Rep (Washington, DC: 1974)(22):634–643 

Van Niekerk, S.M., Q. Louw, C. Vaughan, K. Grimmer-Somers and K. Schreve, 2008. .Photographic 
measurement of upper body sitting posture of high school students: a reliability and validity 
study. BMC Musculoskelet Disord. (9):113. 

Xiaofei Guan, Guoxin Fan, Xinbo Wu, Ying Zeng, Hang Su, Guangfei Gu et al., 2015. Photographic 
measurement of head and cervical posture when viewing mobile phone: a pilot study. Eur Spine 
J, 24(12): 2892–8. 

Yip, C.H., T.T Chiu and A.T. Poon, 2008. The Relationship between Head Posture and Severity and 
Disability of Patients with Neck Pain. Man Ther., 13(2): 148-154. 
 




