
8 Pol Ann Med. 2019;26(1):8–13

Research paper

Meysam Goosheh1, Zohreh Shafizadegan2, Zahra Sadat Rezaieian2,  
Fatemeh Salamehzadeh1, Hamzeh Baharlouei3 

1 Musculoskeletal Research Center, Student Research Committee of Rehabilitation Students (Treata), Department of Physical Therapy,  
Faculty of Rehabilitation Sciences, Isfahan University of Medical Sciences, Isfahan, Iran

2 Musculoskeletal Research Center, Department of Physical Therapy, Faculty of Rehabilitation Sciences,  
Isfahan University of Medical Sciences, Isfahan, Iran

3 Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Corresponding author: Hamzeh Baharlouei, Physiotherapy Department, Faculty of Rehabilitation Sciences,  
Isfahan University of Medical Sciences, Hezar Jerib Street, Isfahan, Iran. P.O. Box: 73461-81746.  

Tel.: +989126048680, Fax:+ 983136687270.
E-mail address: hamzehbaharlouei@gmail.com.

Comparing the immediate effect of chin tuck and turtle exercises on 
forward head posture: A single blind randomized clinical trial

ARTICLE INFO

Art ic l e  h i s tory
Received 18 April 2017
Accepted 6 July 2017
Available online 7 may 2018

Keywords 
Forward head posture  
Chin tuck 
Turtle exercise

Doi
http://doi.org/10.29089/2017.17.00036

User  l i cense 
This work is licensed under a 
Creative Commons Attribution –
NonCommercial – NoDerivatives 
4.0 International License.

ABSTRACT

Introduct ion:  Forward head posture (FHP) is a common postural deviation 
and chin tuck exercise has been traditionally prescribed to manage this condi-
tion. On the other hand, turtle is one of the common exercises in tai chi. Altho-
ugh, recently the physiotherapists are more interested in including tai chi in 
exercise therapy, there is no study comparing the effect of chin tuck and turtle 
exercise.

Aim:  The aim of this study was comparison of chin tuck and turtle exercise 
effects on FHP.

Mater ia l  and  methods :  46 asymptomatic FHP subjects aged 22.45 ± 1.70 
years were randomly assigned into two groups of chin tuck and turtle exercise. 
Cervical curve was measured before and after a 6-week intervention. The measu-
res were compared by Mann-Whitney U test, paired sample T test and Wilcoxon.

Resu l t s :  40 subjects completed the study. Within group analysis showed signi-
ficant cervical curve increase. Interestingly, between group analysis showed equal 
cervical curve improvement.

Conc lus ions :  Both chin tuck and turtle exercises improved the cervical curve 
in subjects with FHP. However, the effects of these two approaches seemed to be the 
same.
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1. INTRODUCTION

Forward head posture (FHP) is defined as a poor habitual 
neck posture that induces biomechanical changes in the 
head and spinal columns including protraction of crani-
ocevical region. Also FHP is strongly associated with 
various symptoms such as neck muscle pain and fatigue, 
headaches and less mobility of neck.1 Although, clinical 
observations, cinematography, 2D and 3D radiography, 
goniometer and horizontal ruler has been used as meas-
urement tools in FHP,2,3 horizontal ruler is considered as 
an inexpensive, valid and clinically useful method with no 
side effect.4

Environmental factors such as poor ergonomic design of 
office equipment, poor craniocervical posture during daily 
activities, physical inactivity, overweight and sacroiliac 
joint dysfunctions may directly lead to FHP. Since most of 
the aforementioned factors are common among the school- 
and college-aged young adults, it is necessary to prevent and 
treat FHP in these individuals.5,6

Veladimir Janda as a pioneer introduced upper crossed 
syndrome or cervical crossed syndrome as a result of mus-
cle imbalance in cervical and shoulder girdle. FHP is a 
part of upper crossed syndrome and a compensatory mech-
anism to increase cervical curve in standing position.4 
In addition FHP may lead to posterior cranial tilt along 
with middle cervical extension and lower cervical flex-
ion,7 shortness of suboccipital muscles, weakness of neck 
flexors,8 higher stress on cervical extensors such as levator 
scapulae and semi spinalis capitis and fatigue in suboccipi-
tals like rectus capitis posterior major. Also this condition 
is often accompanied by headache, muscular neck pain, 
muscle fatigue, temporomandibular disorder and rounded 
shoulder,1,8,9 mid cervical instability6,10 and reduced cervi-
cal position sense.11,12

Common treatment approaches include client postural 
education,13 respiratory exercise,14 ergonomic office facili-
ties, different exercise protocols, motor learning approaches 
and manual techniques.1,15 In between due to mid-cervical 
instability in FHP,6,10 neck stabilisation exercises play a ma-
jor role in FHP management.10,16 Chin tuck as a static exer-
cise, could not facilitate the function of cervical stabilisers 
while it increases the strength of cervical extensors and flex-
ibility of cervical flexors. This may explain why improve-
ment achieved by chin tuck exercise goes back to the initial 
state 3 months after stopping the exercise.6

Tai chi is a traditional Chinese exercise integrating spir-
itual and physical performance.17 Regular tai chi sessions 
show postural control improvement in subjects with poor 
motor control18 and joint stability deficits.19 Tai chi has be-
come increasingly popular among physiotherapists.18–23 In 
addition there are reports of joint proprioception improve-
ment following tai chi exercises.22 Turtle exercise in tai chi  
moves the neck in a circular path in the sagittal plane24 

which this dynamic nature may influence cervical move-
ments. The dynamic nature of the turtle exercise may affect 
cervical movements.

2. AIM

The aim of this study was to compare the chin tuck and 
turtle exercise effects on FHP.

3. MATERIAL AND METHODS

This study was carried out in physiotherapy clinic at Fac-
ulty of Rehabilitation Sciences, Isfahan University of Medi-
cal Sciences, Isfahan, Iran, involving 46 subjects aged 18–40 
years old, diagnosed with asymptomatic FHP.  They were 
students of Isfahan University of Medical Sciences and re-
cruited by local ads in schools and dormitories. 

The whole procedure was approved by the ethical com-
mittee of Isfahan University of Medical Sciences (Eth-
ics code: IR.MUI.REP.1394.1.218) and it was registered 
at Iranian Registry of Clinical Trials (Registration code: 
IRCT2016063024151N4). All subjects signed an informed 
consent form approved by Isfahan University of Medical 
Sciences before participation in the study. Previous studies 
showed that 20 to 30 years old college students are prone 
to FHP and myofascial trigger points because of prolonged 
positions, studying, long-term use of computer and smart-
phone and psychological stress.25–27 Considering that  about 
5.5% of Iranian young people are studying in universities,28 

students aged 20–30 years old were selected to represent var-
ious educational, physical, financial and geographic features 
of Iranian young people.

The individuals with congenital or maternal spinal de-
formities like kyphosis (structural type that has been ap-
proved by radiography and hump test) or scoliosis (based on 
radiography), spinal diseases or problems like spinal cord 
compression, tumor, fracture, infection, inflammation and 
any cervical spine surgery were excluded based on the sub-
jects’ medical history and a comprehensive clinical exami-

Figure 1. The horizontal ruler.
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nation by a blinded physiotherapist. Participants who did 
not exercise for more than 6 sessions were excluded.

After signing the informed consent, subjects were ran-
domly assigned in to chin tuck and turtle groups by tossing 
a coin. After collecting demographic data and information 
regarding their daily habits (use of cell phone and/or com-
puter), cervical curvature were measured.3 Participants were 
requested not to make any changes in their daily activities 
and habits during research period.

A horizontal ruler consisted of a 170-cm vertical bar and 
a 30-cm horizontal bar. The vertical bar was fixed on a 35 × 
35 cm2 flat base. The horizontal ruler can be moved to an-
terior, posterior, inferior and superior directions (Figure 1) 
on the vertical bar. The subjects were asked to stand on feet 
shoulder-width apart in a position that the vertex of tho-
racic spine made contact with vertical bar of device. They 
were asked to flex and extent the neck a few times and then 
look straight ahead at the eye level. The horizontal ruler 
then was placed in the deepest part of cervical curve and the 
measure of cervical curve was recorded on ruler. The whole 
procedure was repeated three times.3

At the end of the evaluation session they were asked to 
continue the exercises for 6 weeks, 3 times a week at home 
and tick each session on their schedule chart. The assess-
ment was repeated after the last exercise session.

Chin tuck were taught by asking the participant to sit on a 
chair or lean against a wall, tucking their chin posteriorly and 
inferiorly while touching it (manually guide the movement)6 
and hold this position for 10 s. Exercise was followed by a 
10-s break. It was  supposed to be repeated 10 times.6,29

For turtle exercise, a tai chi instructor supervised the 
exercises. The participants moved their chin in a circular 
way in sagittal plane in 10 sequence repetitions.24 However, 
turtle exercises group did not have to hold the position and 
there was no break between the sets of repetition (Figure 2). 

Normal distribution was determined by Shapiro–Wilk 
test. Reliability of cervical curve data was determined by in-
terclass correlation coefficient. Parametric paired T-test was 
used for within group analysis and nonparametric Wilcoxon 
test in chin tuck group. For between group analysis, non-
parametric Mann–Whitney U test was adopted. Power of 
the statistical test was calculated using G*Power v. 3.10.30,31 

Coefficient of correlation in Kendall τB test determined 
the correlation between cervical curve and the duration of 
daily use of computer and cell phone at baseline. In order to 
control the confounding effect of computer and cell phone 

use, uni- and bivariate general linear models were designed. 
Intention-to-treat (ITT) was used to evaluate the pure effect 
of the intervention in each group.

4. RESULTS

In total, 46 males and females were included in this study. 
Six participants, 1 man and 2 women from each group, were 
excluded because of unwillingness to continue and feeling 
pain during the exercises. Finally 20 subjects in turtle group 
(10 men, 10 women) and 20 in chin tuck group (11 men, 9 
women) completed the study.

In contrast to height and age, weight and body mass index 
followed normal distribution in either group. Demographic 
characteristics of the study groups are presented in Table 1. 
There was no significant difference between groups in height  
(P = 0.81), weight (P = 0.50), BMI (P = 0.07) and age (P = 0.62).

The two groups were significantly different in the daily 
routine of using computer and cell phone (P = 0.02 and 
P = 0.01, respectively). In other words, higher percentage 
of chin tuck group used both cell phone and computer for 
longer duration (Table 2).

Only in turtle group, cervical curve followed normal dis-
tribution before and after exercise. ICC score showed good 
reliability for cervical curve measurement (ICC = 0.97 and 
ICC = 0.97 in turtle and chin tuck groups, respectively). 
Therefore, the average of three trials was used for analysis 
(Table 3). At baseline daily routine use of computer and cell 
phone was not significantly correlated with cervical curve 
based on Kendall τB test (P = 0.24, r ≤ 0.4). 

Mann–Whitney U test results showed cervical curve of 
turtle and chin tuck groups did not vary significantly before 
(P = 0.88) and after (P = 0.54) the exercise program (Table 3).

Result of paired t test and Wilcoxon test showed signifi-
cant decrease in cervical curve in both groups after a 6-week 
home exercise (P > 0.001). Power analysis showed that sta-
tistical power for between group comparison was acceptable 

Table 1. Demographic characteristics of the study groups.

Groups Height, m Weight, kg BMI, kg/m2 Age, year

Turtle 1.72 ± 10.66 72.38 ± 18.70 24.08 ± 4.91 22.30 ± 1.49

Chin tuck 1.74 ± 10.93 66.15 ± 13.67 21.75 ± 2.77 22.60 ± 1.82

Total 1.73 ± 0.11 69.26 ± 16.47 22.92 ± 4.11 22.45 ± 1.65

P Value 0.81 0.24 0.08 0.62

Table 2. The amount of daily use of computer and cell phone 
in study groups.

Subjects in turtle 
group (%)

Subjects in chin 
tuck group (%)

Subjects in both 
groups (%) P 

value
<2 h 2–4 h >4 h <2 h 2–4 h >4 h <2 h 2–4 h >4 h

Computer 85 15 0 55 20 25 70.0 17.5 12.5 0.02*

Phone 60 30 10 25 35 40 42.5 32.5 25.0 0.01*

* Significant differences between groups at α = 0.05.

Figure 2. The turtle exercise.
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(β = 0.8). In addition, the power of the within group analy-
sis was acceptable (0.87, 0.88 for turtle and chin tuck group, 
respectively).

A univariate general linear model was designed and 
checked the effect of the time of computer/ cell phone us-
age.26 The models confirmed that daily routine use of cell 
phone and computer at baseline did not significantly af-
fect cervical curve before and after interventions (P ≥ 0.30) 
(Table 4). ITT revealed that participant attritions in two 
groups did not have significant influence on the results of 
study.

5. DISCUSSION

The main aim of research was to analyse and compare two 
different exercise protocol on FHP. The results showed sig-
nificant decrease in cervical curve after 6 weeks of both tur-
tle and chin tuck exercises, while there was no significant 
difference between these approaches. According to the pow-
er analysis sample size was not the reason of insignificant 
difference between groups. Regarding significant variations 
between groups in daily use of cell phone and computer, 
present results has not indicated the correlation between 
FHP and subjects’ daily work with the computer and cell 
phone. Moreover, ITT results confirmed that the positive 
effects observed in each group were directly resulted from 
the interventions.

Jung et al.25 showed that using smart phone more than 
4 h a day can lead to FHP. Besides, previous studies showed 
that prolonged use of computer has similar effect on head 
posture.27,32

Our results showed chin tuck group use computer and 
phone more than turtle group. However, the difference did 
not affect the exercise program outcome in either groups.

The present findings are consistent with some previous 
studies2,6 probably because of similarities in age or study hab-
its. Chin tuck as a strengthening exercise can increase size of 
the muscle fibres to improve deep anterior neck muscle force 
and torque.29 Chin tuck also may stretch the short posterior 
superior neck muscles.6 The positive effect of a 4-week chin 
tuck exercise has been reported to disappear after 3 months 
follow up in female students.6 This result was explained by the 
possibility of mid cervical instability imposed by decondition-
ing and returning to incorrect postural posititions after stop-
ping the exercise.6 Since the present study lacks a follow up 
phase, the comparison between the results was not possible. 

Given the importance of the subject adherence on the fi-
nal results of postural exercise, Harman et al.2 examined the 
influence of a 10-week purposeful and progressive home-
based exercise program on FHP. Biotonix TM Postural 
Analysis System was used for pre- and postexercise postural 
measurements in sagittal plane in addition to neck flexion 
range of measurement. Neck extensors and pectoralis ma-
jor stretching, deep neck flexor (chin tuck) and shoulder 
retractor strengthening exercises were prescribed for a 10-
week exercise. There was no significant difference between 
groups on pretests (P > 0.05). Following the exercises, there 
was significant difference and interaction (P < 0.05) in ex-
ercise group. In addition, the cervical range of motion was 
significantly greater and shoulder-pelvic angle was signifi-
cantly less in exercise group.

To the best of our knowledge there was no study assess-
ing the effect of turtle exercises on FHP previously. As a 
part of tai chi, turtle is a dynamic exercise and existing evi-
dence supports the possible role of dynamic exercises on im-
provement of joint proprioception.19

Proprioception provides sensory feedback to maintain 
proper postural alignment. Tai chi could improve proprio-
ception,19 postural control,22 postural stability23 and addi-
tionally it can reduce the muscle activity.33

In one study 30 young females reported significant pain 
and muscle activity reduction and balance improvement 
following performing tai chi exercises in comparison to the 
control group. It can be explained by better postural main-
tenance and decreased postural muscle activity through tai 
chi exercises sets.33

Sensitivity of muscle spindles alters in FHP which at 
first stage changes the anterior and posterior neck muscle 
length and finally leads to proprioception changes.12 Sta-
bilisation exercises with co-contraction of agonists and 
antagonists, simultaneous activation of tonic muscle fib-
ers, increased muscle tone, concentrating on inner range 
of muscle length and kinesthetic awareness help restoring 
proprioception and correcting muscular work around the 
joint.29 Turtle exercise in tai chi provides proprioception in 
cervical region and improves FHP as a stabilising exercise. 
It may also correct the postural alignment via sensory feed-
back from proprioceptors.

Table 4. General linear models with adjustment to daily 
duration of using computer or/and cellphone.

Model Groups

Coefficient  
(lower bound, 

upper bound) of 
95% CI

Partial 
η2

P 
value

Univariate (adjustment 
to duration of using 
phone)

Turtle –1.80[–6.05,2.45] 0.02 0.40

Chin tuck –1.21[–4.80,2.39] 0.01 0.50
Univariate (adjustment 
to duration of using 
computer)

Turtle –4.14[–12.13,3.85] 0.03 0.30

Chin tuck –0.29[–3.67,3.10] 0.00 0.86
Bivariate (adjustment to 
duration of using phone 
and computer)

Turtle –1.75[–7.22,3.72] 0.01 0.52

Chin tuck –0.80[–4.29,2.69] 0.01 0.64

Table 3. Mean cervical curve before and after 6 weeks exercises.

Within 
group P 

value

Cervical curve 
after interven-

tion, mm

Cervical curve 
before interven-

tion, mm
Groups

P < 0.001 73.18 ± 6.04 81.21 ± 5.28 Turtle

P < 0.001 72.15 ± 6.38 81.61 ± 5.16 Chin tuck

0.54 0.88 Between group P value
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One study by Salehi et al. refused significant differ-
ence between stretching-strengthening exercises and sta-
bilisation in correcting FHP.29 Considering chin tuck as a 
stretching-strengthening exercise and turtle as a stabilising 
exercise, present finding seems to be in line with the results 
by Salehi et al.29 and would be justified. 

The limitation of this study is the absence of control 
group. To exclude the doubt, whether change in cervical 
curve is the result of exercise or the daily activity of partici-
pants it is suggested that next studies use control group with 
no intervention.

6. CONCLUSIONS

Six-week turtle and chin tuck exercises significantly de-
crease the amount of cervical curve and improve FHP. How-
ever, immediate effects of these two interventions seem to 
be the same.

Conflict of interest
None declared.

Acknowledgements
This study is supported by grant from Student Research 
Committee, Isfahan University of Medical Sciences, Isfa-
han, Iran (grant number 1394.1.218).

References 
1 Neumann DA. Kinesiology of the musculoskeletal system: founda-

tions for rehabilitation. St Louis: Elsevier Health Sciences; 2013.
2 Harman K, Hubley-Kozey CL, Butler H. Effectiveness 

of an exercise program to improve forward head postu-
re in normal adults: a randomized, controlled 10-week 
trial. J Man Manip Ther. 2005;13(3):163–176. https://doi.
org/10.1179/106698105790824888.

3 Mostamand J, Lotfi H, Safi N. Evaluating the head posture 
of dentists with no neck pain. J Bodyw Mov Ther. 2013;17(4): 
430–433. https://doi.org/10.1016/j.jbmt.2012.11.002.

4 Hertling D, Kessler RM. Management of common musculoske-
letal disorders: physical therapy principles and methods. Philadel-
phia: Lippincott Williams & Wilkins; 2006.

5 Adamczewski T, Grabowska A, Kujawa J. Is there any co-
existence of sacroiliac joints dysfunction with dysfunctions 
of the occipito-atlanto-axial complex? Part I: The sensori-
motor function. Pol Ann Med. 2012;19(1):32–37. https://doi.
org/10.1016/j.poamed.2012.04.005.

6 Bakhtiary A, Hajihasani AH, Hedaiati R, Aminianfar A. 
Investigation on the effect of stabilizer exercises on the 
forward head posture correction. Ann Mil Health Sci Res. 
2012;10(2):111–117.

7 Kim BB, Lee JH, Jeong HJ, Cynn HS. Effects of suboccipital 
release with craniocervical flexion exercise on craniocervical ali-
gnment and extrinsic cervical muscle activity in subjects with 
forward head posture. J Electromyogr Kinesiol. 2016;30:31–37. 
https://doi.org/10.1016/j.jelekin.2016.05.007.

8 Lee KJ, Han HY, Cheon SH, Park SH, Yong MS. The effect 
of forward head posture on muscle activity during neck pro-
traction and retraction. J Phys Ther Sci. 2015;27(3):977–979. 
https://doi.org/10.1589/jpts.27.977.

9 Cheon S, Park S. Changes in neck and upper trunk mu-
scle activities according to the angle of movement of 
the neck in subjects with forward head posture. J Phys 
Ther Sci. 2017;29(2):191–193. https://doi.org/10.1589/
jpts.29.191.

10 Taghizadeh S, Ghafarinejad F, Emami F, et al. The effects 
of neck stabilization exercises to improve forward head po-
sture in 20–27 years old female students. J Res Rehabil Sci. 
2013;9(7 Suppl):1222–1231.

11 Lee MY, Lee HY, Yong MS. Characteristics of cervical po-
sition sense in subjects with forward head posture. J Phys 
Ther Sci. 2014;26(11):1741–1743. https://doi.org/10.1589/
jpts.26.1741.

12 Shaghayegh-Fard B, Ahmadi A, Ma’roufi N, Sarraf-Zadeh 
J. The Evaluaon of Cervical Posion Sense in Forward Head 
Posture Subjects and its Comparison with Normal Subjects. 
J Rehab. 2015;16(1).

13 Murphy DR, ed. Conservative management of cervical spine 
syndromes. New York: McGraw-Hill Professional; 2000.

14 Mohan V, Ahmad NB, Tambi NB. Effect of respiratory exercises 
on neck pain patients: A pilot study. Pol Ann Med. 2016;23(1): 
15–20. https://doi.org/10.1016/j.poamed.2016.01.001.

15 Kowalski IM, Kotwicki T, Siwik P. Analysis of diagnostic 
methods in trunk deformities in the developmental age. Pol 
Ann Med. 2013;20(1):43–50. https://doi.org/10.1016/j.po-
amed.2013.06.002.

16 Colby LA, Kisner C. Therapeutic exercise: foundations and 
techniques. Philadelphia: FA Davis Company; 2007.

17 Lan C, Chen SY, Lai JS. Relative exercise intensity of Tai 
Chi Chuan is similar in different ages and gender. Am J 
Chin Med. 2004;32(1):151–160. https://doi.org/10.1142/
S0192415X04001746.

18 Tsang W, Hui-Chan CW. Effect of 4-and 8-wk intensive 
Tai Chi Training on balance control in the elderly. Med Sci 
Sports Exerc. 2004;36(4):648–657. https://doi.org/10.1249/01.
MSS.0000121941.57669.BF.

19 Tsang WW, Hui-Chan CW. Effects of tai chi on joint proprio-
ception and stability limits in elderly subjects. Med Sci Sports 
Exerc. 2003;35(12):1962–1971. https://doi.org/10.1249/01.
MSS.0000099110.17311.A2.

20 Hall A, Maher C, Latimer J, Ferreira M. The effectiveness 
of Tai Chi for chronic musculoskeletal pain conditions: 
a systematic review and meta‐analysis. Arthritis Rheum. 
2009;61(6):717–724. https://doi.org/10.1002/art.24515.

21 Logghe IH, Verhagen AP, Rademaker AC, et al. The effects 
of Tai Chi on fall prevention, fear of falling and balance 
in older people: a meta-analysis. Prev Med. 2010;51(3–4): 
222–227. https://doi.org/10.1016/j.ypmed.2010.06.003.

22 Tsang WW, Hui-Chan CW. Effects of exercise on joint sen-
se and balance in elderly men: Tai Chi versus golf. Med Sci 
Sports Exerc. 2004;36(4):658–667. https://doi.org/10.1249/01.
MSS.0000122077.87090.2E.

23 Wong AM, Lin YC, Chou SW, Tang FT, Wong PY. Coor-
dination exercise and postural stability in elderly people: 
effect of Tai Chi Chuan. Arch Phys Med Rehabil. 2001;82(5): 
608–612. https://doi.org/10.1053/apmr.2001.22615.

24 Yang J-M. Yang’s Martial Arts Association. 1982; WWW.
YMAA.com. Accessed September 3rd, 2016.

http://www.scirp.org/%28S%28vtj3fa45qm1ean45vvffcz55%29%29/reference/ReferencesPapers.aspx?ReferenceID=1522919
http://www.scirp.org/%28S%28vtj3fa45qm1ean45vvffcz55%29%29/reference/ReferencesPapers.aspx?ReferenceID=1522919
https://doi.org/10.1179/106698105790824888
https://doi.org/10.1179/106698105790824888
https://doi.org/10.1179/106698105790824888
https://doi.org/10.1179/106698105790824888
https://doi.org/10.1016/j.jbmt.2012.11.002
https://doi.org/10.1016/j.jbmt.2012.11.002
https://doi.org/10.1016/j.jbmt.2012.11.002
https://trove.nla.gov.au/work/11477971?q&sort=holdings+desc&_=1522824879110&versionId=44892513
https://trove.nla.gov.au/work/11477971?q&sort=holdings+desc&_=1522824879110&versionId=44892513
https://trove.nla.gov.au/work/11477971?q&sort=holdings+desc&_=1522824879110&versionId=44892513
https://doi.org/10.1016/j.poamed.2012.04.005
https://doi.org/10.1016/j.poamed.2012.04.005
https://doi.org/10.1016/j.poamed.2012.04.005
https://doi.org/10.1016/j.poamed.2012.04.005
http://journals.ajaums.ac.ir/article-1-841-en.html&sw=Investigation+on+the+effect+of+s
http://journals.ajaums.ac.ir/article-1-841-en.html&sw=Investigation+on+the+effect+of+s
http://journals.ajaums.ac.ir/article-1-841-en.html&sw=Investigation+on+the+effect+of+s
http://journals.ajaums.ac.ir/article-1-841-en.html&sw=Investigation+on+the+effect+of+s
https://doi.org/10.1016/j.jelekin.2016.05.007
https://doi.org/10.1016/j.jelekin.2016.05.007
https://doi.org/10.1016/j.jelekin.2016.05.007
https://doi.org/10.1016/j.jelekin.2016.05.007
https://doi.org/10.1589/jpts.27.977
https://doi.org/10.1589/jpts.27.977
https://doi.org/10.1589/jpts.27.977
https://doi.org/10.1589/jpts.29.191
https://doi.org/10.1589/jpts.29.191
https://doi.org/10.1589/jpts.29.191
https://doi.org/10.1589/jpts.29.191
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=377831
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=377831
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=377831
http://www.sid.ir/En/Journal/ViewPaper.aspx?ID=377831
https://doi.org/10.1589/jpts.26.1741
https://doi.org/10.1589/jpts.26.1741
https://doi.org/10.1589/jpts.26.1741
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=1539&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=1539&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=1539&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=1539&sid=1&slc_lang=en
https://www.amazon.com/Conservative-Management-Cervical-Spine-Syndromes/dp/0838563864
https://www.amazon.com/Conservative-Management-Cervical-Spine-Syndromes/dp/0838563864
https://doi.org/10.1016/j.poamed.2016.01.001
https://doi.org/10.1016/j.poamed.2016.01.001
https://doi.org/10.1016/j.poamed.2016.01.001
https://doi.org/10.1016/j.poamed.2013.06.002
https://doi.org/10.1016/j.poamed.2013.06.002
https://doi.org/10.1016/j.poamed.2013.06.002
https://trove.nla.gov.au/work/14630238?q&sort=holdings+desc&_=1522827520855&versionId=46540901+227528813
https://trove.nla.gov.au/work/14630238?q&sort=holdings+desc&_=1522827520855&versionId=46540901+227528813
https://doi.org/10.1142/S0192415X04001746
https://doi.org/10.1142/S0192415X04001746
https://doi.org/10.1142/S0192415X04001746
https://doi.org/10.1249/01.MSS.0000121941.57669.BF
https://doi.org/10.1249/01.MSS.0000121941.57669.BF
https://doi.org/10.1249/01.MSS.0000121941.57669.BF
https://doi.org/10.1249/01.MSS.0000099110.17311.A2
https://doi.org/10.1249/01.MSS.0000099110.17311.A2
https://doi.org/10.1249/01.MSS.0000099110.17311.A2
https://doi.org/10.1002/art.24515
https://doi.org/10.1002/art.24515
https://doi.org/10.1002/art.24515
https://doi.org/10.1002/art.24515
https://doi.org/10.1016/j.ypmed.2010.06.003
https://doi.org/10.1016/j.ypmed.2010.06.003
https://doi.org/10.1016/j.ypmed.2010.06.003
https://doi.org/10.1016/j.ypmed.2010.06.003
https://doi.org/10.1249/01.MSS.0000122077.87090.2E
https://doi.org/10.1249/01.MSS.0000122077.87090.2E
https://doi.org/10.1249/01.MSS.0000122077.87090.2E
https://doi.org/10.1053/apmr.2001.22615
https://doi.org/10.1053/apmr.2001.22615
https://doi.org/10.1053/apmr.2001.22615
https://doi.org/10.1053/apmr.2001.22615


13 Pol Ann Med. 2019;26(1):8–13

25 Jung SI, Lee NK, Kang KW, Kim K, Lee DY. The effect of 
smartphone usage time on posture and respiratory function. 
J Phys Ther Sci. 2016;28(1):186–189. https://doi.org/10.1589/
jpts.28.186.

26 Kalichman L, Bulanov N, Friedman A. Effect of exams pe-
riod on prevalence of Myofascial Trigger points and head 
posture in undergraduate students: Repeated measurements 
study. J Bodyw Mov Ther. 2017;21(1):11–18. https://doi.or-
g/10.1016/j.jbmt.2016.04.003.

27 Kang JH, Park RY, Lee SJ, Kim JY, Yoon SR, Jung KI. 
The effect of the forward head posture on postural balan-
ce in long time computer based worker. Ann Rehabil Med. 
2012;36(1):98–104. https://doi.org/10.5535/arm.2012.36.1.98.

28 Center IS. Iranian  Statiscal Yearbook. 2015. https://salna-
meh.sci.org.ir/AllUser/DirectoryTreeComplete.aspx. Acces-
sed March 15, 2016.

29 Salehi S, Hedayati R, Bakhtiari AH, ali Sanjari M, Ghorbani 
R. The comparative study of the effect of stabilization exercise 
and stretching-strengthening exercise on balance parameters 
in forward head posture patients. J Rehabil. 2013;14(1):50–60.

30 Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power 
analyses using G* Power 3.1: tests for correlation and regres-
sion analyses. Behav Res Methods. 2009;41(4):1149–1160. 
https://doi.org/10.3758/BRM.41.4.1149.

31 Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A 
flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behav Res Methods. 
2007;39(2):175–191. https://doi.org/10.3758/BF03193146.

32 Yoo WG, Kim MH. Effect of different seat support characteri-
stics on the neck and trunk muscles and forward head posture 
of visual display terminal workers. Work. 2010;36(1):3–8.

33 Jang JH, Cho TY, Cho YH. The effects of t’ai chi on muscle 
activity, pain, and balance in females in their 20s with acute 
low back pain. J Phys Ther Sci. 2015;27(3):725–727. https://
doi.org/10.1589/jpts.27.725.

https://doi.org/10.1589/jpts.28.186
https://doi.org/10.1589/jpts.28.186
https://doi.org/10.1589/jpts.28.186
https://doi.org/10.1016/j.jbmt.2016.04.003
https://doi.org/10.1016/j.jbmt.2016.04.003
https://doi.org/10.1016/j.jbmt.2016.04.003
https://doi.org/10.1016/j.jbmt.2016.04.003
https://doi.org/10.5535/arm.2012.36.1.98
https://doi.org/10.5535/arm.2012.36.1.98
https://doi.org/10.5535/arm.2012.36.1.98
https://doi.org/10.5535/arm.2012.36.1.98
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=979&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=979&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=979&sid=1&slc_lang=en
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=979&sid=1&slc_lang=en
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://www.ncbi.nlm.nih.gov/pubmed/20555171
https://www.ncbi.nlm.nih.gov/pubmed/20555171
https://www.ncbi.nlm.nih.gov/pubmed/20555171
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395701/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395701/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4395701/

