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Abstract

Forward Head Posture (FHP) is a prevalent musculoskeletal disorder, especially 
among university students engaged in prolonged sedentary activities. Weakness in 
scapular stabilizing muscles such as the serratus anterior and rhomboids contributes 
significantly to postural misalignment and associated pain. This study aimed to in-
vestigate the effectiveness of  progressive strengthening exercises targeting the ser-
ratus anterior and rhomboid muscles in improving craniovertebral angle, reducing 
neck pain, and enhancing functional outcomes in final-year university students with 
FHP. A quasi-experimental pre-test and post-test design was employed involving 67 
final-year students. Participants were divided into an intervention group (n=33) and 
a control group (n=34). The intervention group underwent a progressive strengthen-
ing program 3 sessions per week over 4 weeks, while the control group received no 
physiotherapy. Outcome measures included craniovertebral angle (CVA), Numeric 
Rating Scale (NRS) for pain, and the Neck Disability Index (NDI). The interven-
tion group demonstrated a significant improvement in CVA increased from 42.1° 
± 2.5° to 49.3° ± 2.8° (p < 0.001), compared to a non-significant change in the 
control group 42.5° ± 2.3° to 43.1° ± 2.6° (p < 0.001). NRS decreased from 5.6 ± 
1.2 to 2.1 ± 0.9 (p = 0.000), and NDI scores dropped from 32.4 ± 4.7 to 15.3 ± 3.9 
(p = 0.000). The control group showed no significant changes in any measure. Pro-
gressive strengthening of  the serratus anterior and rhomboid muscles is effective in 
correcting forward head posture, alleviating pain, and improving cervical function. 
These findings support the integration of  targeted postural exercises into student 
wellness and physiotherapy programs. 
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INTRODUCTION

Forward Head Posture (FHP) is one of  the 
most common postural disorders in modern po-
pulations, particularly among university students 
who spend long hours studying, using laptops, or 
engaging in other sedentary activities (Arooj et al. 
2022). FHP is characterized by the anterior trans-
lation of  the head relative to the vertical midline, 
increasing mechanical load on the cervical spine 
and altering the balance of  surrounding muscle 
(Abd-Elshafy et al. 2022; Poursadegh et al. 2023). 
This condition often leads to musculoskeletal dis-
comfort, neck and shoulder pain, reduced func-
tional mobility, and long-term musculoskeletal 
complications (Mostafaee et al. 2024).

Global prevalence data indicate that 66% to 
85% of  the general population may exhibit some 
degree of  FHP, especially among individuals who 
maintain poor posture in groups with high seden-
tary behavior, such as students and office workers 
(Mostafaee et al. 2024). In Indonesia, a study by 
Swandari, at all (Swandari et al. 2023) revealed 
that approximately 70% of  final-year university 
students exhibited symptoms of  FHP, primarily 
associated with prolonged laptop use, poor sit-
ting ergonomics, academic stress, and reduced 
physical activity. These numbers underscore the 
urgency of  implementing effective interventions 
to address postural health, especially in student 
populations vulnerable to long-term sedentary 
behaviors (Stincel et al. 2023). This highlights a 
growing public health concern that warrants tar-
geted preventive and rehabilitative strategies (Sa-
vitri PA n.d.).

Biomechanical standpoint, FHP leads to 
shortening of  the upper trapezius and levator sca-
pulae muscles, and simultaneous weakening of  
key scapular stabilizers, particularly the serratus 
anterior and rhomboids (Poursadegh et al. 2023). 
The serratus anterior is responsible for protrac-
ting and stabilizing the scapula, while the rhom-
boids contribute to scapular retraction and pos-
tural control. Weakness in these muscles is often 
linked to scapular winging and thoracic kypho-
sis, further exacerbating forward head alignment 
(Bustam 2024).

Intervention strategies for FHP often in-
clude a combination of  deep cervical flexor trai-
ning, postural correction education, and scapular 
muscle strengthening. Progressive strengthening 
exercises targeting the serratus anterior and rhom-
boids have been shown to enhance scapular po-
sitioning, improve cervical spine alignment, and 
reduce perceived pain and discomfort (Baek et 
al. 2025). These exercises typically involve cont-

rolled movements such as wall slides, scapular 
retractions, dynamic hugging, prone horizontal 
abduction, and resistance band training, which 
are safe and feasible for student populations (Gü-
ler et al. 2022).

Despite increasing awareness of  FHP and 
its consequences, limited studies have explored 
the focused impact of  progressive strengthening 
of  the serratus anterior and rhomboid muscles on 
postural improvement among final-year universi-
ty students. Therefore, this study aims to evaluate 
the effectiveness of  such an intervention in imp-
roving postural alignment in students diagnosed 
with Forward Head Posture.

METHODS

This study employed a quasi-experimental 
design with pre-test and post-test comparisons 
between an intervention group and a control 
group. The total sample consisted of  final-year 
university students who were currently in the 
process of  completing their undergraduate the-
sis. Participants were selected based on inclusion 
criteria, which included a diagnosis of  Forward 
Head Posture (FHP), the ability to follow the 
intervention protocol, and consent to participa-
te voluntarily. Eligible participants who met the 
inclusion criteria were assigned into two groups: 
the intervention group and the control group. 
Each participant underwent a pre-test assessment 
to establish baseline data prior to the interventi-
on.

Three main outcome measures were utili-
zed in this study:
1.	 Forward Head Posture (FHP): Assessed using 

a biomechanical software program to deter-
mine craniovertebral angle and alignment 
deviation.

2.	 Pain Intensity: Measured using the Numeric 
Rating Scale (NRS), ranging from 0 (no pain) 
to 10 (worst pain imaginable).

3.	 Neck Disability: Evaluated using the Neck 
Disability Index (NDI) Questionnaire, which 
is a validated instrument for assessing the im-
pact of  neck pain on daily activities.

The intervention group received a structu-
red program consisting of  progressive strengthe-
ning exercises targeting the serratus anterior and 
rhomboid muscles over a predefined period. The 
exercise regimen included prone scapular Retrac-
tion (Rhomboid), Scapular wall Slide (Serratus 
Anterior dan Rhomboid), and wall Push-Up Plus 
(Serratus Anterior), performed under supervisi-
on. The control group did not receive any phy-
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siotherapeutic intervention during the same peri-
od.

The exercise protocol provided to the cont-
rol group in this study is as follows:

1.	Prone Scapular Retraction
The respondent lies prone on the floor or 

a mat, with their arms positioned by their sides. 
They are then instructed to slowly raise both 
arms upward while drawing the shoulders back, 
ensuring that the scapulae converge. Afterward, 
the respondent is asked to lower the arms slow-
ly back to the starting position with full control. 
This movement is intended to target the upper 
back muscles, particularly the rhomboid muscles, 
which play a crucial role in improving posture 
and enhancing shoulder stability (Seen Figure 1).

Figure 1. Prone Scapular Retraction (Rhomboid)

2.	Scapular Wall Slide
Asked the respondent to stand with their 

back against the wall, elbows bent at a 90-degree 
angle, and arms resting against the wall. Slide 
your arms upward along the wall until they are 
fully extended, then return to the starting position 
while ensuring that your back remains in contact 
with the wall throughout the movement (Seen Fi-
gure 2).

3.	Wall Push-Up Plus
Stand facing the wall with both hands 

placed on the wall at shoulder width. Perform a 
push-up movement against the wall, then finish 
by pressing into the wall, ensuring that the sca-
pula moves away from the vertebrae (Seen Figure 
3).

Figure 2. Scapular Wall Slide (Serratus Anterior 
dan Rhomboid)

Figure 3. Wall Push-Up Plus (Serratus Anterior)

All participants underwent a pre-test evalu-
ation using the three outcome measures mentio-
ned above. After the intervention phase (typically 
4–6 weeks), a post-test assessment was conducted 
using the same tools and under the same condi-
tions.

Participants were recruited from all final-
year students of  University Muhammadiyah 
Ahmad Dahlan Palembang. The inclusion and 
exclusion criteria were as follows:

Inclusion Criteria
1.	 Final-year university students currently comp-

leting their undergraduate thesis.
2.	 Diagnosed with Forward Head Posture (FHP) 

based on craniovertebral angle (CVA) measu-
rement using biomechanical analysis softwa-
re.

3.	 Aged between 20 and 25 years.
4.	 Willing and able to participate in the full dura-

tion of  the study.
5.	 Provided written informed consent before 

participation

Exclusion Criteria
1.	 History of  cervical spine injury, surgery, or 

congenital musculoskeletal disorders affecting 
posture.

2.	 Currently undergoing any form of  physical 
therapy or chiropractic treatment for neck or 
back pain.

3.	 Neurological conditions that may affect ba-
lance, motor control, or posture (e.g., stroke, 
multiple sclerosis).

4.	 Musculoskeletal pain or limitations unrelated 
to Forward Head Posture that could interfere 
with the intervention exercises.

5.	 Inability to attend scheduled intervention ses-
sions or complete post-test assessments.

Data were analyzed using IBM SPSS Sta-
tistics version 27. Descriptive statistics (mean, 
standard deviation) were used to describe baseli-
ne characteristics. Paired sample t-tests were used 
to compare pre- and post-test results within each 
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group, while independent sample t-tests were 
applied for between-group comparisons. Statisti-
cal significance was set at p < 0.05.

This research was approved by the IKesT 
Muhammadiyah Palembang, under reference 
number 000646/KEP IKesT Muhammadiyah 
Palembang/2025. Prior to participation, all sub-
jects were given a thorough explanation of  the 
study's objectives, procedures, potential risks, and 
benefits. Written informed consent was obtained 
from all participants. Participation was voluntary, 
and respondents were assured of  confidentiality 
and the right to withdraw from the study at any 
time without penalty. 

RESULTS AND DISCUSSION		

Table 1 presents the demographic charac-
teristics of  the study participants, consisting of  
67 final-year students divided into Group A (n = 
33) and Group B (n = 34). The gender distribu-
tion showed that females predominated in both 
groups, with 69.7% in Group A and 64.7% in 
Group B, though the difference was not statis-
tically significant (p = 0.604). The mean age in 
Group A was 24.42 ± 0.82 years, slightly higher 
than Group B at 23.62 ± 0.91 years, and this dif-
ference was statistically significant (p = 0.014). 
The most common age category was 24 years, 
comprising 39.4% of  Group A and 50% of  Group 
B. These findings indicate comparable gender dis-
tribution across groups, but a notable difference 
in age, which may need to be considered in inter-
preting outcome measures.

Table 1. Distribution Among Participants

Variable
"Group A 
(n = 33)"

"Group B 
(n = 34)"

"Total 
(n = 67)"

p-Value

Gender, n (%) 0.604*

Female 23 (69.7%)
22 

(64.7%)
45 

(67.2%)

Male 10 (30.3%)
12 

(35.3%)
22 

(32.8%)

Age (years) 0.014

Mean ± 
SD

24.42 ± 
0.82

23.62 ± 
0.91

24.01 ± 
0.93

Age Distribution

25 years 
old

15 (45.5%) 7 (20.6%)
22 

(32.8%)

24 years 
old

13 (39.4%)
17 

(50.0%)
30 

(44.8%)

23 years 
old

3 (9.1%) 8 (23.5%)
11 

(16.4%)

22 years 
old

1 (3.0%) 3 (8.8%) 4 (6.0%)

*p < 0.05 indicates statistically significant improvement

Table 2. Comparison of  Pre-Test and Post-Test 
Scores Between Intervention and Control Groups

"Outcome 
Measure"

Group
Pre-Test 
(Mean ± 

SD)

Post-Test 
(Mean ± 

SD)

Mean 
Difference

p-value

Craniover- 
tebral Angle(°)

Intervention 42.1 ± 2.5 49.3 ± 2.8 +7.2 0.000*

Control 42.5 ± 2.3 43.1 ± 2.6 +0.6 0.081

Pain (Numeric 
Rating Scale)

Intervention 5.6 ± 1.2 2.1 ± 0.9 −3.5 0.000*

Control 5.4 ± 1.1 4.9 ± 1.2 −0.5 0.074

Neck 
Disability 

Index (NDI) 
Score

Intervention 32.4 ± 4.7 15.3 ± 3.9 −17.1 0.000*

Control 31.8 ± 5.1 29.6 ± 4.9 −2.2 0.096

*p < 0.05 indicates statistically significant improvement
CVA: Craniovertebral Angle (larger angle = improved pos-

ture)
NRS: Numeric Rating Scale for pain (0 = no pain, 10 = worst 

pain)
NDI: Neck Disability Index (lower score = less disability)

Table 2 presents the comparative analy-
sis of  pre-test and post-test outcomes between 
the intervention and control groups across three 
key measures: craniovertebral angle (CVA), pain 
intensity (measured using the Numeric Rating 
Scale), and functional disability (measured using 
the Neck Disability Index, NDI).

In the intervention group, there was a sta-
tistically significant improvement in posture, as 
evidenced by an increase in the mean craniover-
tebral angle from 42.1° ± 2.5° at baseline to 49.3° 
± 2.8° after the intervention (p = 0.000). This in-
dicates a measurable correction in forward head 
posture. In contrast, the control group showed 
only a minimal change from 42.5° ± 2.3° to 43.1° 
± 2.6°, which was not statistically significant (p 
= 0.081).

Pain intensity in the intervention group 
decreased markedly from 5.6 ± 1.2 to 2.1 ± 0.9, 
reflecting a mean reduction of  3.5 points (p = 
0.000). Meanwhile, the control group demon-
strated a non-significant reduction in pain scores 
from 5.4 ± 1.1 to 4.9 ± 1.2 (p = 0.074).

Similarly, the NDI scores in the interven-
tion group declined substantially from 32.4 ± 4.7 
to 15.3 ± 3.9, indicating a significant improve-
ment in neck-related functional capacity (p = 
0.000). The control group, however, showed only 
a slight and statistically insignificant reduction in 
NDI scores from 31.8 ± 5.1 to 29.6 ± 4.9 (p = 
0.096).

Overall, the data strongly support the ef-
fectiveness of  progressive strengthening exercis-
es targeting the serratus anterior and rhomboid 
muscles in improving posture, reducing pain, and 
enhancing functional outcomes in individuals 
with Forward Head Posture.

The chart compares three key outcome 
measures: craniovertebral angle (CVA), pain in-
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tensity (measured by the Numeric Rating Scale), 
and neck-related functional disability (measured 
using the Neck Disability Index). This chart vi-
sually reinforces the conclusion that progressive 
strengthening of  the serratus anterior and rhom-
boid muscles is effective in improving postural 
alignment, reducing pain, and enhancing neck 
function in individuals with Forward Head Pos-
ture.

The findings of  this study demonstrate that 
progressive strengthening of  the serratus anterior 
and rhomboid muscles yields significant improve-
ments in posture, pain reduction, and functional 
capacity among final-year students with Forward 
Head Posture (FHP). Specifically, the intervention 
group showed a marked increase in cranioverte-
bral angle, indicating a correction of  the head and 
neck alignment, while the control group showed 
negligible change. These results align with previ-
ous research suggesting that scapular stabilizing 
exercises can positively influence cervical spine 
posture by improving muscular activation and 
endurance around the shoulder girdle (Kang and 
Lin 2023; Lee et al. 2017).

Furthermore, the significant reduction in 
pain scores among the intervention group high-
lights the potential of  targeted exercise in alle-
viating cervical discomfort associated with poor 
postural alignment (Bustam, I., G & Andini 
2024). The mechanism behind this effect is likely 
multifactorial, involving enhanced neuromuscu-
lar control, reduced muscle strain, and improved 
biomechanical efficiency of  the cervical-thoracic 
complex (Bustam 2024; Güler et al. 2022; Qian 
Gu, Tae-ho Kim 2019).

The improvement in functional disability, 
as evidenced by the decrease in NDI scores, also 
supports the clinical relevance of  incorporating 
such interventions into rehabilitation or preven-
tive programs for students and office workers ex-
posed to prolonged static postures. The lack of  
significant changes in the control group reinforc-
es the hypothesis that postural correction requires 
active and specific engagement of  key muscle 
groups rather than passive observation (Baek et 
al. 2025; Nejati et al. 2014; Sepehri et al. 2024).

Nonetheless, several limitations must be 
acknowledged. The relatively short intervention 
period and lack of  long-term follow-up restrict 
the generalizability of  the results. Additionally, 
the respondents were limited to a single popula-
tion final-year university students which may not 
reflect outcomes in other demographic groups. 
Future studies should explore broader respon-
dents, incorporate electromyographic (EMG) 
analysis, and examine long-term retention of  pos-
tural improvements.

CONCLUSION

This study confirms that progressive st-
rengthening exercises targeting the serratus an-
terior and rhomboid muscles are effective in 
improving craniovertebral angle, reducing neck 
pain, and decreasing neck-related disability in 
individuals with Forward Head Posture. The 
findings support the implementation of  specific 
scapular stabilization programs as a non-invasive 
and practical strategy to address postural dysfun-
ctions in student populations. Early intervention 
and continued reinforcement of  these corrective 
exercises may play a critical role in mitigating the 
long-term musculoskeletal consequences of  poor 
postural habits.
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