
Introduction

Posture is the alignment of body parts and is an 
important health indicator. It should be matched with a 
specific body position in the space that minimizes 
antigravity stress on body tissues [1]. Inappropriate 
posture consists of incorrect interrelationships between 
each body segment. This causes muscle tension and 
shortening, making it difficult to achieve proper joint 
motion and can cause pain [2].

The forward head posture (FHP) has been shown to 
be a general posture displacement, and the typical 
estimate is about 66% of the patient population. In 
general, these abnormal postures are associated with 
the development and persistence of many disorders, 

including cervicogenic headache and migraine, 
myofascial pain syndrome, abnormal shoulder blade 
movement, and temporomandibular joint disorder [3].

FHP is an anterior deviation of the head 
accompanied by hyper-extension of the neck, which is 
the upper trapezius, splenius capitis, semispinalis 
capitis, and cervical erector spinae. It is associated 
with shortening of the levator scapulae [4, 5]. If the 
cervical spine is neck extension for a long time, it can 
lead to FHP [6-8]. If the head is not aligned with the 
vertical axis of the body, malalignment occurs as in 
the rounded shoulder posture (RSP) [9]. RSP is the 
anterior deviation of the shoulder associated with the 
protracted position of the scapula due to the muscle 
imbalance between the shortened pectoralis minor and 

Original Article
https://doi.org/10.14474/ptrs.2021.10.3.251
eISSN 2287-7584
pISSN 2287-7576

Phys Ther Rehabil Sci 
2021, 10(3), 251-256

www.jptrs.org 

The study of correlation between forward head posture and 
shoulder pain: A STROBE-compliant cross-sectional study

Hyun-Joong Kima , DongJin Leeb

aSports Rehabilitation Center, The Better Hospital, Gwangju, Republic of Korea
bDepartment of Physical Therapy, Gwangju Health University, Gwangju, Republic of Korea

Objective: The forward head posture (FHP) is strongly related to the rounded shoulder posture (RSP), which is associated with 
shoulder pain.
Design: Observational cross sectional study design 
Methods: A total of 37 were enrolled in the study, 22 individuals with FHP(experimental group) and 15 healthy adults(control 
group). Correlation with differences between groups was analysed through craniovertebral angle (CVA) representing FHP for 
both groups, neck disability index (NDI) indicating neck pain, disability of the arm, shoulder and hand (DASH) indicating 
shoulder pain.
Results: There was a significant difference in the results of CVA, NDI, and DASH in FHP and healthy adults (p＜0.05). 
Significant correlations were found between DASH and CVA in FHP participants (r = -0.656, p = 0.001). Also, in the regression 
analysis results of DASH and CVA, the regression model was found to be suitable and the variation in DASH could be explained 
by 43% (F = 15.118, p = 0.001).
Conclusions: Shoulder pain and neck discomfort are potentially related, and an increase in shoulder pain can increase FHP.

Key Words: Forward head posture, Rounded shoulder posture, Shoulder pain, Neck pain

Received: Jun 26, 2021 Revised: Aug 2, 2021 Accepted: Aug 10, 2021
Corresponding author: DongJin Lee (ORCID https://orcid.org/0000-0002-9877-5837)
DongJin Lee, 73 Bungmun-daero 419beon-gil, Sinchang-dong, Gwangsan-gu, Gwangju [62287]
Tel: Fax: 062-958-7786, E-mail: ldj@ghu.ac.kr
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ 
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 
Copyright © 2021 Korean Academy of Physical Therapy Rehabilitation Science



252 Phys Ther Rehabil Sci 10(3)

the elongated middle trapezius [5].
Kwonet al [10] concluded that the altered head 

position changes the kinematics of the head and 
shoulders and the activation of muscles. In addition, a 
study by Thigpen et al [11] reported that the internal 
rotation of the shoulder complex was significantly 
higher in patients with RSP and THP of the shoulder. 
Considering the relationship between neck posture and 
shoulder pain [8, 12], an in-depth understanding of the 
effect on the scapular is required, which can be 
effective in finding strategies for preventing or 
reducing shoulder pain.

Despite the importance of the problem caused by the 
change in posture, research on the direct correlation 
between the posture of the head and neck and the 
shoulder is insufficient. Therefore, FHP due to an 
imbalance in the muscles around the neck may be 
related to shoulder pain. This study aims to investigate 
the correlation in detail through the difference between 
the head spine angle, neck pain, and shoulder pain 
between participants with FHP and healthy adults.

Methods

Study design

The design of this study was conducted in accordance 
with the Strengthening the Reporting of Observational 
Studies in Epidemiology Statement (STROBE) guidelines 
as an observational cross-sectional study [13]. 

Participants

The inclusion of potential participants for this study 
was recruited through the university bulletin board of 
Gwangju Health University in Gwangju, South Korea. 
Forty-two potential participants were recruited, and 37 
participants were finally enrolled in the study.

The study procedure is shown in Figure 1 of the 
STROBE flow chart. The inclusion criteria and 
exclusion criteria are as follows [14]. Inclusion criteria 
(craniovertebral angle [CVA]＜ 49°, if one perceives 
that the neck is curved, shoulder pain [numeric pain 
rating scale＞ 3]) and exclusion criteria (a history of 
injury or surgery on the shoulder joint, scoliosis or 
kyphosis, neurological problems of the neck or 
shoulder, rheumatoid arthritis). The recruitment of the 
control group comparable to the experimental group 
with shoulder pain recruited healthy adults over 20 
years of age. 

All procedures were carried out in accordance with 
the Declaration of the World Medical Association and 
with the Declaration of Helsinki guidelines. 

Outcomes

The primary outcome measure of this study is 
CVA. Participant sits on a chair, looking straight 
ahead, arms naturally on his knees, and neck in a 
position that keeps him most comfortable. The angle 
between the line connecting C7 and the horizontal line 
in the tragus of ear was measured using a goniometer 

Figure 1. STROBE flowchart for patient recruitment
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(ICC=0.88). The smaller the CVA, the more FHP 
progressed. According to previous studies, this study 
considered FHP less than 49°[15].

Secondary outcome measures include Neck disability 
index (NDI), Disability of the arm, shoulder and hand 
(DASH). The NDI was designed to measure the 
participant's neck pain and dysfunction with a total of 
10 questions [16, 17]. The NDI score is the sum of 
each item, and the higher the score, the greater the 
dysfunction related to abnormalities around the neck. 
The NDI interpreting scores 0-4 = no disability, 5-14 =
mild disability, 15-24 = moderate disability, 25-34 =

severe disability, 35 or more = complete disability. DASH 
was developed to measure the effects of various 
functionalities on musculoskeletal health and injury 
affecting the upper limb [18]. In Korea, this tool was applied 
mainly to patients with upper limb musculoskeletal 
disorders, and its reliability and validity were proven 
[19]. DASH is a questionnaire-type tool to measure the 
dysfunction of the upper extremity and the degree of 
disability in one or several areas of the upper extremity. 
In this study, 30 basic items and 8 optional items were 
used. It is a Likert scale on a scale of 1 to 5, and it 
is based on the patient's daily life and movements in 
work/work. And the lower the score, the better.

Sample size

The sample size suitable for the study was 
calculated by using G*power 3.1 (Franz Faul, 
Universitiat Kiel, Germany) by the difference between 
baseline and post-test the experiment [20] through 
stretching intervention among the preceding studies 
related to FHP. The effect size Cohen's d = 1.67 was 
calculated, and when power = 0.95 and 2 groups were 

set, a calculation formula was established that a total 
of 18 people should be assigned. More than 30 
participants were required to assume the normality of 
dropouts due to COVID-19 and the central limit 
theorem, and 37 participants who signed after hearing 
explanations of the study according to the inclusion 
and exclusion criteria of the experimental group and 
control group were recruited.

Statistical analysis

All statistical analyses were performed using SPSS 
(version 25.0, IBM Corp., USA). For the homogeneity 
test of the experimental group and the control group, 
the Chi-squared test for categorical variables and the 
independent t-test for continuous variables were 
performed, and descriptive statistics were used for 
general characteristics. For normality test, Shapiro-Wilk 
test was used. Independent t-test was used to compare 
the difference between the two groups, Pearson's 
correlation coefficient was used to analyse the 
correlation between variables, and simple linear 
regression was used for the relationship between the 
variances. All statistical significance levels (α) were set 
to 0.05.

Results

General characteristics of the participants

These are the general characteristics of the 
participants enrolled in this study. There was a total of 
37participants in this study, and Table 1 shows the 
general characteristics of each group. There was no 
significant difference in the homogeneity test between 
groups (p＞0.05).

 Experimental group (n = 22) Control group (n = 15) /t(p)
Sex (male/female) 13 / 9 10 / 5 0.218 (0.641)

Age (years) 31.41 (8.81) 29.00 (7.31) 0.873 (0.389)

Height (cm) 164.64 (8.06) 168.73 (5.91) -1.681 (0.102)

Weight (kg) 61.55 (11.72) 65.00 (9.02) -0.962 (0.343)

BMI (kg/m2) 23.19 (3.46) 22.74 (2.26) 0.435 (0.666)

The values are presented mean (SD).
BMI: body mass index.

Table 1. General characteristics of the participants (n = 37)
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Comparison between groups analysis 

Table 2 shows the comparison between groups of 
CVA, NDI, and DASH evaluated in this study. There 
were statistically significant differences between groups 
(p＜ 0.05). 

Correlation analysis 

Table 3 shows the correlations for each group of 
CVA, NDI, and DASH evaluated in this study. FHP 
participants showed significant correlations between 
DASH and CVA (r = -0.656, p = 0.001).

Linear Regression analysis

In the FHP participants, DASH and CVA showed a 

significant relationship with shoulder pain.The 
coefficient of determination (R2) was 0.430 (p = 0.001), 
and the regression equation was statistically significant, 
but the explanatory power was not high. The 
regression equation of the experimental group is as 
follows (y = 49.612-0.133x [y: CVA, x: DASH]), and 
the CVA decreases as DASH increases with a 
regression coefficient of 0.133 (Table 4).

Discussion

FHP causes the musculoskeletal pain by applying a 
load to the cervical spine and causes malalignment 
such as RSP due to postural displacement. RSP changes 
the kinematics of the shoulder joint, causing the 

Parameters NDI DASH CVA

NDI 1   

DASH 0.137 1  

CVA -0.131 -0.656* 1

CI: confidence interval, CVA: craniovertebral angle, DASH: disability of the arm, shoulder and hand, NDI: neck disability 
index.
*p＜0.01, statistically significant difference.

Table 3. The correlation between CVA, NDI and DASH (n = 22)

 
Unstandardized coefficients Standardized coefficients

t p
B SE β

(Constant) 49.612 0.757  65.545  

DASH -0.133 0.034 -0.656 -3.888 0.001*

DASH: disability of the arm, shoulder and hand, R2: coefficientofdetermination.
R2 = 0.430, adjR2 = 0.402, F = 15.118(p＜0.01), Durbin-Waston = 2.109.
*p＜0.05, statistically significant difference.

Table 4. Simple linear regression of DASH and CVA (n = 22)

 Experimental group (n = 22) Control group (n = 15) t  (95% CI)

NDI (point) 11.55 (2.74) 2.67 (1.72) 11.126* (7.26, 10.50)

DASH (point) 20.13 (9.46) 4.79 (5.14) 5.716* (9.89, 20.79)

CVA (angle) 46.94 (1.92) 52.21 (5.08) -3.838* (-8.18, -2.37)

The values are presented mean (SD).
CI: confidence interval, CVA: craniovertebral angle, DASH: disability of the arm, shoulder and hand, NDI: neck 
disability index.
*p＜0.05, statistically significant difference.

Table 2. Comparison between groups (n = 37)
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limitation of the range of motion and pain. Therefore, 
in this study, the correlation was investigated through 
the difference between the craniovertebral angle, neck 
pain, and shoulder pain between participants with FHP 
and healthy adults.

In this study, there were significant differences in 
CVA, NDI, and DASH in comparison between the 
experimental and control groups (p＜ 0.05). This is 
because they were recruited through CVA, which 
represents FHP, and DASH, which is an assessment 
tool representing shoulder pain in the experimental 
group. In addition, a significant difference in NDI was 
found in previous studies on the forward head and 
rounded shoulder posture (FHRSP) that posture change 
can alter the muscle activation pattern [11]. It is 
believed that this is because the load was changed.

As a result of analysing the correlation in FHP, as in 
the hypothesis of this study, there was anintermediate 
effect in DASH and CVA (r = -0.656, p = 0.001). 
However, there was no correlation between NDI and 
CVA (r = -0.131, p = 0.561). These results may partially 
explain the hypothesis of the study. Motialla et al [21] 
reported a correlation with pain in the periscapular 
muscles in chronic neck pain patients (p＜0.05). 
However, in the study of Nejati et al [22], a 
significant positive correlation between CVA and neck 
pain was found (p＜0.05) as a result that conflicted 
with the results of this study. This is thought to be 
because the comparison was made through the 
disability index rather than direct pain in this study.

The results of the regression analysis of DASH and 
CVA to examine the relevance of the FHP participants 
through the variables tested for normality and 
correlation to match the hypothesis of this study 
showed a significant correlation (F = 15.118, p =
0.001). and the variation in DASH could be explained 
by 43.0% (p＜0.01). These results were found in 
Khosravi et al [14], which increased winged scapula as 
CVA increased, and Lee et al [23] also studied the It 
can be said that the activity is reduced, which is 
partially consistent with the results of this study. 
However, this is different from the results of previous 
studies that there is no significant difference in the 
distance between scapula and the spine [14].

The limitation of this study is that it recruited 
students and employees from universities where 

recruitment was limited, and that by designing a single 
center, the age range was similar and there were many 
white-collar workers. In addition, there was a 
limitation that each variable could not be represented 
because no quantitative evaluation was made other 
than CVA. Therefore, in future studies, it can be said 
that it is suitable for generalization if recruitment from 
various institutions is expanded, and the number of 
participants increases. Also, it is considered that a 
quantitative analysis of the muscles and movements 
around the neck and shoulders is necessary.

Conclusion

In the comparison between the experimental group 
and the control group, there were significant differences 
in CVA, NDI, and DASH, and the relationship 
between the groups was found, and the relationship 
between the increase in DASH and CVA was identified 
through a linear relationship analysis. In addition, 
through regression analysis, it was found that DASH 
and CVA had a statistically significant relationship. 
Thus, shoulder pain and cervical spine dysfunction can 
be potentially related, and an increase in shoulder pain 
can increase FHP. It is suggested that this can be used 
as evidence in clinical management of patients with 
shoulder pain or FHP.
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