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Abstract 
Student well-being has become an important concern in higher education 
due to increasing sedentary learning behaviors and prolonged use of digital 
technologies. Upper Cross Syndrome (UCS) is a common postural condition 
among university students that may negatively affect physical well-being and 
participation in academic activities. This study aimed to evaluate the effects 
of shoulder and back rehabilitation exercises on UCS among Chinese college 
students. A single-blind randomized controlled trial was conducted with 104 
participants who were randomly assigned to either a structured postural 
exercise program (n = 52) or a conventional physical therapy group (n = 
52). Primary outcomes were postural alignment measures, including Cranial 
Vertebral Angle (CVA) and Forward Shoulder Angle (FSA), while secondary 
outcomes included the Visual Analogue Scale (VAS) and Neck Disability Index 
(NDI). Data were analyzed using descriptive statistics, independent-samples 
t-tests, and paired-samples t-tests, with the significance level set at p < 
0.05. After six weeks, both groups demonstrated significant improvements 
in postural alignment, pain intensity, and neck-related disability (p < 
0.05). However, the intervention group achieved significantly greater 
improvements in CVA (p = 0.032) and FSA (p = 0.001) than the control group. 
No significant between-group differences were observed for NDI (p = 0.456) 
or VAS (p = 0.294). These findings suggest that structured postural exercise 
programs may serve as effective health-promotion strategies for improving 
student well-being and supporting healthy learning environments in higher 
education institutions.
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Introduction
Upper Cross Syndrome (UCS) is a common postural 
disorder characterized by muscle imbalance in 

the cervicothoracic and scapular regions. First 
described by Janda, UCS is characterized by tightness 
and overactivity of the upper trapezius, levator 
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preventive health interventions within educational 
settings. Current management strategies for UCS in-
clude myofascial release, cervical joint mobilization, 
stretching exercises, massage therapy, acupuncture, 
and various corrective exercise programs. Although 
these interventions may reduce pain and improve 
function, there remains no consensus regarding the 
most effective rehabilitation approach. In particular, 
evidence comparing structured exercise-based reha-
bilitation programs with conventional physical ther-
apy interventions remains limited (Bae et al., 2016; 
Battel-Kirk et al., 2009).

Because muscle imbalance is considered the 
primary pathological mechanism underlying UCS, 
rehabilitation programs that specifically target 
weakened and shortened muscle groups may provide 
effective correction of postural abnormalities. 
The shoulder and back rehabilitation exercise 
program evaluated in this study was developed 
using a progressive framework consisting of muscle 
relaxation, basic strengthening, and advanced 
resistance training (Yan et al., 2025; El-Kotob 
& Giangregorio, 2018). The program integrates 
stretching and strengthening exercises designed to 
restore muscular balance while remaining practical 
and accessible for college students who may have 
limited access to specialized rehabilitation equipment 
(Sepehri et al., 2024; Aneis et al., 2022). This study 
is informed by contemporary perspectives on student 
well-being, which conceptualize well-being as a 
multidimensional construct encompassing physical, 
psychological, and social functioning (Soutter 
et al., 2014; Hossain et al., 2023; Clarke et al., 
2007). Within higher education, physical well-being 
represents an important foundation for effective 
learning, engagement, and participation in academic 
life. Physical well-being is increasingly recognized 
as a determinant of educational success. Students 
experiencing pain, discomfort, or physical limitations 
may encounter difficulties maintaining attention, 
participating in classroom activities, and sustaining 
engagement during learning tasks. Recent research 
has emphasized that health-promoting university 
environments should address not only psychological 
well-being but also physical conditions that may 
influence learning experiences. Consequently, 

scapulae, and pectoral muscles, combined with 
weakness of the deep cervical flexors, middle and 
lower trapezius, serratus anterior, and rhomboid 
muscles. This imbalance results in characteristic 
postural abnormalities, including forward head 
posture, rounded shoulders, and increased thoracic 
kyphosis, often accompanied by neck pain, shoulder 
discomfort, reduced mobility, and functional 
limitations (Muscolino, 2015; Chang et al., 2023).

Maintaining proper posture requires coordinated 
interaction among the musculoskeletal and 
neuromuscular systems. However, prolonged sitting, 
repetitive activities, and sustained poor postures 
can disrupt this balance, leading to altered muscle 
activation patterns and postural dysfunction. Among 
young adults, particularly college students, extended 
use of computers, smartphones, and other electronic 
devices has contributed to an increasing prevalence 
of postural disorders, including UCS. Epidemiological 
studies have reported a high prevalence of UCS among 
Chinese college students, with estimates reaching 
nearly 60% (Chaudhuri et al., 2023; Mujawar & Sagar, 
2019; Zhang et al., 2023).

The development of UCS is primarily associated 
with prolonged forward-bent postures and inadequate 
physical activity. Long periods of studying, computer 
use, and smartphone viewing place continuous stress 
on the cervical and shoulder regions, promoting 
muscle shortening in the anterior chain and weakening 
of the posterior stabilizing muscles. Consequently, 
students represent a population at considerable risk 
for developing UCS and its associated musculoskeletal 
symptoms. Given the large number of university 
students in China, the burden of UCS may have 
important implications for physical health, academic 
performance, and overall quality of life (Moore, 2004; 
Russin et al., 2026).

In recent years, student well-being has become a 
central concern in higher education policy and prac-
tice. Universities increasingly recognize that physical 
health, psychological well-being, and learning en-
gagement are interconnected dimensions of student 
success (Whitehead, 2004; Marent et al., 2012). Mus-
culoskeletal discomfort and postural problems may 
negatively affect concentration, participation, and 
learning readiness, highlighting the importance of 
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interventions that improve physical well-being may 
contribute indirectly to academic engagement and 
overall student success (Bray & Born, 2004; Zhang et al.,  
2011).

Despite the growing body of evidence supporting 
exercise-based rehabilitation for postural disorders, 
several gaps remain. First, limited randomized con-
trolled trials have examined structured shoulder and 
back rehabilitation programs specifically designed 
for Chinese college students with Upper Cross Syn-
drome (Jiang et al., 2020). Second, few studies have 
directly compared exercise-based interventions with 
conventional physical therapy approaches, such as 
myofascial release and cervical joint mobilization. 
Third, the effectiveness of progressive rehabilitation 
programs combining stretching and resistance train-
ing remains insufficiently investigated in university 
populations. Therefore, this study aimed to evaluate 
the effects of a six-week shoulder and back rehabili-
tation exercise program on postural alignment, pain 
intensity, and neck-related disability among Chinese 
college students with Upper Cross Syndrome.

Research objective
To investigate the effectiveness of a structured 
postural exercise program in promoting student well-
being through improvements in postural alignment, 
pain intensity, and neck-related functioning among 
Chinese college students with Upper Cross Syndrome.

Research Questions
Does participation in a structured postural exercise 
program significantly improve postural alignment, 
as measured by Cranial Vertebral Angle (CVA) and 
Forward Shoulder Angle (FSA), among Chinese college 
students with Upper Cross Syndrome?

Does participation in a structured postural 
exercise program significantly reduce pain intensity, 
as measured by the Visual Analogue Scale (VAS), 
among Chinese college students with Upper Cross 
Syndrome?

Does participation in a structured postural 
exercise program significantly improve neck-related 
functioning, as measured by the Neck Disability Index 
(NDI), among Chinese college students with Upper 
Cross Syndrome?

Are the effects of a structured postural exercise 
program superior to conventional physical therapy 
interventions in improving postural alignment, 
pain intensity, and neck-related functioning among 
Chinese college students with Upper Cross Syndrome?

Materials and Methods
Research Design
This study employed a single-blind randomized con-
trolled trial (RCT) and was conducted in accordance 
with the CONSORT 2010 Statement for randomized 
controlled trials. The objective of this study was to 
evaluate the effectiveness of a structured postural 
exercise program in improving physical well-being, 
postural alignment, pain intensity, and neck-related 
functioning among Chinese college students with Up-
per Cross Syndrome. Specifically, the study examined 
the effectiveness of the intervention in improving 
postural alignment, pain intensity, and neck-related 
disability, as measured by the Cranial Vertebral Angle 
(CVA), Forward Shoulder Angle (FSA), Visual Analogue 
Scale (VAS), and Neck Disability Index (NDI). The Neck 
Disability Index (NDI) and Visual Analogue Scale (VAS) 
were utilized in this study under appropriate academ-
ic licenses for clinical and research purposes.

The study was conducted in accordance with the 
Declaration of Helsinki and was approved by the Re-
search Ethics Committee of Mahasarakham Univer-
sity, Thailand (Approval No. 714-497/2025). Written 
informed consent was obtained from all participants 
before enrollment. Participant confidentiality and 
anonymity were maintained throughout the study.

Outcome assessors were independent of both 
treatment allocation and intervention delivery and 
remained blinded to group assignments throughout 
the study to minimize assessment bias.

Participants
A questionnaire survey was administered to college 
students enrolled at four universities in Luoyang 
City, China, including Henan University of Science 
and Technology, Luoyang Institute of Science and 
Technology, Luoyang Normal University, and Luoyang 
Vocational and Technical College, to identify individuals 
with UCS. Participant recruitment continued until the 
required sample size was achieved.
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A combined cluster and stratified sampling 
method was employed. Each university was treated as 
a cluster, and participants were stratified according 
to academic year. The study population consisted of 
college students diagnosed with UCS in Luoyang City. 
The sample size was calculated using G*Power version 
3.1 based on the primary outcome (Cranial Vertebral 
Angle). Assuming a moderate effect size (d = 0.50), 
a significance level of 0.05, and a statistical power 

of 0.80, the minimum required sample size was 96 
participants. To account for a potential attrition rate 
of approximately 8%, the target sample size was 
increased to 104 participants.

The study was conducted at the Rehabilitation 
Treatment Center of the First Affiliated Hospital of 
Henan University of Science and Technology between 
November 2025 and March 2026. All participants 
were screened before enrollment using a structured 

Table 1: Shoulder and Back Rehabilitation Exercise Program

Phase Duration Component Frequency
Session 

Duration Exercises

Phase 1: Initial 
Stage

Weeks 1–3 Muscle Stretching Daily 10–15 min 1. Upper trapezius stretch 
2. �Platysma and sternoclei-

domastoid stretch 
3. �Upper trapezius and leva-

tor scapulae stretch 
4. Cervical rotation stretch 
5. Deltoid stretch 
6. Shoulder girdle stretch 
7. Triceps stretch 
8. Latissimus dorsi stretch 
9. Back muscle group stretch

Bodyweight Endurance 
Training

Daily 10–15 min 1. �Cervical retraction exer-
cise 

2. �L-type shoulder rotation 
exercise 

3. �W-type arm abduction 
exercise 

4. �Diagonal arm flexion 
exercise

Phase 2: Ad-
vanced Stage

Weeks 4–6 Resistance Endurance 
Training

Daily 20–30 min 1. �Elastic-band cervical 
retraction 

2. �Elbow flexion and pulling 
exercise 

3. �Elastic-band L-type shoul-
der external rotation 

4. �W-type arm abduction 
exercise 

5. �Elastic-band front arm 
raise 

6. �Elastic-band diagonal arm 
flexion exercise

Note. The rehabilitation program was implemented over six weeks. Phase 1 focused on muscle stretching and bodyweight 
endurance training to improve flexibility and neuromuscular control. Phase 2 introduced 25-pound elastic-band resistance 
while maintaining the movement patterns established during Phase 1. 
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questionnaire. Individuals who met the inclusion 
criteria were recruited into the study.

Participants were eligible if they had been diag-
nosed with UCS. Rapid screening for UCS was based 
on the following criteria: (1) the shoulder joint, up-
per torso, and head were not aligned in a straight 
vertical line during standing posture; (2) the distance 
between the scapula and the vertebral spinous pro-
cess exceeded four finger widths; and (3) the cervical 
curvature gap exceeded four finger widths.

Individuals who had received other medical or 
exercise-based interventions during the study period 
were excluded. All participants received verbal and 
written information regarding the study procedures, 
risks, benefits, and their right to withdraw at any 
time without penalty. Written informed consent was 
obtained from all participants before enrollment.

Data Collection Instruments
Intervention Procedures
Intervention Group
Participants in the intervention group received 
a comprehensive rehabilitation program based 
on shoulder and back rehabilitation exercises. 
The intervention lasted for six weeks, with one 
training session performed daily. Each session lasted 
approximately 20–30 minutes (Table 1). The program 
consisted of two progressive phases: Phase 1 (Weeks 
1–3), which involved bodyweight endurance training, 
and Phase 2 (Weeks 4–6), which incorporated external 
resistance using 25-pound elastic bands. Muscle 
stretching was performed before each session and 
targeted the upper trapezius, sternocleidomastoid, 
pectoralis major and minor, rhomboids, and levator 
scapulae muscles. Each stretch was held for 30–
60 seconds and repeated twice. Phase 1 included 
cervical retraction, L-type shoulder rotation, W-type 
arm abduction, and diagonal arm flexion exercises. 
Phase 2 maintained the same movement patterns 
while introducing 25-pound elastic-band resistance.

Control Group
Participants in the control group received 
conventional physical therapy consisting of myofascial 
release and cervical joint mobilization. Myofascial 
release targeted the trapezius, rhomboids, levator 

scapulae, pectoralis major, and surrounding shoulder 
musculature using manual and instrument-assisted 
techniques. Treatment was administered twice 
weekly for approximately 15 minutes per session. 
Cervical joint mobilization included soft tissue 
relaxation, physiological mobilization, and accessory 
mobilization techniques designed to improve cervical 
mobility and reduce mechanical stress. Treatment 
was administered twice weekly for approximately 15 
minutes per session.

Postural Alignment Assessment4
Postural alignment was assessed using the Cranial 
Vertebral Angle (CVA) and Forward Shoulder 
Angle (FSA), measured from standardized lateral 
photographs analyzed using Kinovea software. Three 
anatomical landmarks (tragus, acromion process, and 
C7 spinous process) were marked before photography. 
Participants stood in a standardized position, and 
photographs were captured using a tripod-mounted 
digital camera. The CVA was defined as the angle 
formed between a horizontal line through C7 and a 
line connecting C7 to the tragus. The FSA was defined 
as the angle formed between a horizontal line 
through the humeral midpoint and a line connecting 
the humeral midpoint to C7.

Pain Assessment
Pain intensity was assessed using the Visual Analogue 
Scale (VAS), a validated 10-point scale ranging from 0 
(no pain) to 10 (worst imaginable pain).

Neck Disability Assessment
Neck-related disability was assessed using the Neck 
Disability Index (NDI), a 10-item questionnaire 
evaluating functional limitations associated with 
neck pain. Higher scores indicate greater disability.

Exercise Instruction and Adherence 
Monitoring
Participants in the intervention group received one-
on-one exercise instruction and were provided with 
illustrated manuals and instructional videos. Daily 
exercise adherence was monitored through WeChat-
based submission of photographs or short videos. 
Weekly online follow-up sessions were conducted 
to assess exercise quality, answer questions, and 
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observed between groups in baseline characteristics, 
including age, sex, body mass index, sedentary 
behavior, exercise habits, smoking status, and 
university distribution (Table 2), indicating baseline 
comparability between groups.

Primary Outcomes: Postural Alignment
Cranial Vertebral Angle (CVA)
At baseline, there was no significant difference in 
CVA between the intervention and control groups 
(p = 0.730). Following the six-week intervention, 
the intervention group demonstrated a significantly 
greater CVA than the control group (51.2 ± 5.7° vs. 
48.8 ± 4.8°, p = 0.032). Significant improvements 
were also observed within both groups; however, 
the magnitude of improvement was greater in the 
intervention group.

Forward Shoulder Angle (FSA)
No significant difference in FSA was observed between 
groups at baseline (p = 0.671). After treatment, 
the intervention group showed significantly greater 
improvement than the control group (52.6 ± 4.2° 
vs. 49.8 ± 4.6°, p = 0.001). Significant pre–post 
improvements were observed in both groups, with 
larger changes occurring in the intervention group 
(Table 3 and Figure 2).

Fig. 2: Changes in Cranial Vertebral Angle (CVA) 
and Forward Shoulder Angle (FSA) Following 

Intervention

reinforce adherence. The control group received only 
the scheduled in-hospital treatments.

Data Analysis
All statistical analyses were performed using SPSS 
version 26.0. Statistical significance was set at p < 
0.05 using two-tailed tests. The Shapiro–Wilk test was 
used to assess the normality of continuous variables. 
Normally distributed continuous variables were 
expressed as mean ± standard deviation, whereas 
categorical variables were presented as frequencies 
and percentages. Independent-samples t-tests were 
used to compare baseline characteristics and post-
intervention outcomes between groups. Paired-
samples t-tests were used to evaluate within-group 
changes from pre- to post-intervention. Chi-square 
tests were applied to compare categorical variables 
between groups.

Results
Participant Flow and Baseline 
Characteristics
A total of 104 participants were randomly assigned to 
the intervention group (n = 52) and the control group 
(n = 52). All participants completed the study and were 
included in the final analysis. The participant flow is 
presented in Figure 1. No significant differences were 

Fig. 1: CONSORT Flow Diagram 
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Figure 2 illustrates the pre-intervention and 
post-intervention values of the Cranial Vertebral 

Angle (CVA) and Forward Shoulder Angle (FSA) in the 
intervention group (shoulder and back rehabilitation 

Table 2: Baseline Characteristics of Participants
Characteristic Intervention Group (n = 52) Control Group (n = 52) p-value

Age (years), mean ± SD 20.4 ± 1.0 20.2 ± 0.9 0.286

Sex, n (%) 0.691

Male 31 (59.6) 29 (55.8)

Female 21 (40.4) 23 (44.2)

BMI Category, n (%) 0.739

Underweight (≤18.5 kg/m²) 4 (7.7) 6 (11.5)

Normal weight (18.5–24.0 kg/m²) 32 (61.5) 31 (59.6)

Overweight (≥24.0 kg/m²) 16 (30.8) 15 (28.9)

Daily Sitting Time, n (%) 0.543

≤6 h/day 21 (40.3) 18 (34.6)

≥6 h/day 31 (59.7) 34 (65.4)

Weekly Exercise Time, n (%) 0.651

<150 min/week 38 (73.1) 40 (76.9)

≥150 min/week 14 (26.9) 12 (23.1)

Smoking Status, n (%) 0.619

Yes 11 (21.1) 9 (17.3)

No 41 (78.9) 43 (82.7)

University, n (%) 0.631

Henan University of Science and Technology 26 (50.0) 27 (51.9)

Luoyang Institute of Technology 10 (19.2) 12 (23.1)

Luoyang Normal University 10 (19.2) 10 (19.2)

Luoyang Vocational and Technical College 6 (11.6) 3 (5.8)
Note. Data are presented as mean ± standard deviation (SD) for continuous variables and frequency (percentage) for cat-
egorical variables. Independent-samples t-tests were used for continuous variables, and chi-square tests were used for 
categorical variables. Statistical significance was set at p < 0.05.

Table 3: Structured Postural Exercise Program (SPEP) on Postural Alignment (CVA and FSA)

Outcome Group
Pre-intervention 

Mean ± SD
Post-intervention 

Mean ± SD
Change 
(Δ)

Within-Group 
p-value

Post-Intervention 
Between-Group 

p-value

CVA (°) Intervention 46.4 ± 5.1 51.2 ± 5.7 +4.8 <0.001 0.032

Control 46.7 ± 4.9 48.8 ± 4.8 +2.1 0.043

FSA (°) Intervention 45.7 ± 5.9 52.6 ± 4.2 +6.9 <0.001 0.001

Control 45.5 ± 4.8 49.8 ± 4.6 +4.3 0.006
Note. Data are presented as mean ± standard deviation (SD). Change (Δ) represents the difference between post-inter-
vention and pre-intervention values. Within-group p-values were calculated using paired-samples t-tests. Between-group 
p-values represent comparisons between intervention and control groups after treatment using independent-samples 
t-tests. CVA = Cranial Vertebral Angle; FSA = Forward Shoulder Angle.
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exercises) and the control group (myofascial release 
and cervical joint mobilization). Values are presented 
as mean ± standard deviation.

Secondary Outcomes: Pain and Neck 
Disability
Neck Disability Index (NDI)
Post-intervention NDI scores did not differ significantly 
between groups (10.4 ± 3.0 vs. 10.8 ± 2.0, p = 0.456). 
Nevertheless, significant reductions in NDI scores were 
observed within both the intervention and control 
groups following treatment (p < 0.001), indicating 
improvements in neck-related disability over time.

Visual Analogue Scale (VAS)
Similarly, no significant between-group difference 
was observed for VAS scores after treatment  

(2.4 ± 1.0 vs. 2.6 ± 0.8, p = 0.294). However, both groups 
demonstrated significant reductions in pain intensity 
from baseline to post-intervention (p < 0.001) (Table 4  
and Figure 3).

Discussion
The present findings are consistent with those 
reported by Seidi et al. (2020), who found significant 
improvements in postural alignment following a 
comprehensive corrective exercise program for 
individuals with Upper Cross Syndrome. Similarly, 
Bae et al. (2016) demonstrated that strengthening 
the middle and lower trapezius combined with 
stretching of the upper trapezius improved postural 
characteristics associated with UCS. The magnitude 
of improvement observed in the present study is 
comparable to these previous findings and further 

Table 4: Structured Postural Exercise Program (SPEP) on Neck Disability and Pain

Outcome Group
Pre-intervention 

Mean ± SD
Post-intervention 

Mean ± SD
Change 
(Δ)

Within-Group 
p-value

Post-Intervention 
Between-Group 

p-value

NDI Intervention 12.7 ± 2.4 10.4 ± 3.0 -2.3 <0.001 0.456
Control 12.6 ± 1.9 10.8 ± 2.0 -1.8 <0.001

VAS Intervention 3.6 ± 1.2 2.4 ± 1.0 -1.2 <0.001 0.294
Control 3.6 ± 0.9 2.6 ± 0.8 -1.0 <0.001

Note. Data are presented as mean ± standard deviation (SD). Change (Δ) represents the difference between post-inter-
vention and pre-intervention values. Negative values indicate improvement (reduction in disability or pain). Within-group 
p-values were calculated using paired-samples t-tests. Between-group p-values represent post-intervention comparisons 
between the intervention and control groups using independent-samples t-tests. NDI = Neck Disability Index; VAS = Visual 
Analogue Scale.

Fig. 3: Changes in Neck Disability Index (NDI) and Visual Analogue Scale (VAS) Scores Before and After 
Intervention in the Intervention and Control Groups.
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supports the effectiveness of exercise-based 
rehabilitation approaches. The most important 
finding of this study was the positive effect of the 
structured postural exercise program on postural 
health and student well-being. Following the  
six-week intervention, the rehabilitation exercise 
group demonstrated significantly greater 
improvements in both CVA and FSA than the control 
group. Specifically, CVA increased by 4.8° in the 
intervention group compared with 2.1° in the 
control group, while FSA increased by 6.9° and 4.3°, 
respectively. These findings suggest that exercises 
specifically targeting the muscular imbalances 
associated with UCS are more effective for correcting 
forward head posture and forward shoulder posture 
than conventional manual therapy alone (Seidi et al., 
2020; Yaghoubitajani et al., 2021). The magnitude 
of improvement observed in the intervention group 
may also be considered clinically meaningful. The 
increase of 4.8° in CVA and 6.9° in FSA exceeded 
values commonly reported as indicative of meaningful 
postural correction in individuals with forward head 
and rounded shoulder posture (Elkheshebi et al., 2025). 
These findings suggest that the intervention produced 
not only statistically significant improvements but 
also clinically relevant changes in postural alignment. 
These findings are also consistent with the systematic 
review and meta-analysis conducted by Sepehri et al. 
(2024) and Chaudhuri et al. (2023), which concluded 
that corrective exercise interventions are effective 
in improving forward head posture, rounded shoulder 
posture, and other postural abnormalities associated 
with Upper Cross Syndrome.

The observed improvements may be explained 
by the design of the rehabilitation program, which 
combined stretching of shortened anterior muscles 
with strengthening of weakened posterior stabilizing 
muscles. According to Janda’s muscle imbalance the-
ory, UCS develops through adaptive shortening of the 
pectoralis major, pectoralis minor, upper trapezius, 
and levator scapulae, accompanied by weakness of 
the deep cervical flexors, middle trapezius, lower 
trapezius, serratus anterior, and rhomboid muscles 
(Moore, 2004). By directly targeting these dysfunc-
tional muscle groups, the rehabilitation exercises 
likely restored muscular balance and improved pos-
tural alignment more effectively than interventions 

focused primarily on pain relief and joint mobility. 
Both intervention approaches produced significant 
reductions in pain intensity and neck-related disabil-
ity. NDI and VAS scores improved significantly within 
both groups following treatment (Owen et al., 2019). 
However, post-intervention comparisons revealed no 
significant differences between groups. The interven-
tion group demonstrated a reduction in NDI from 12.7 
± 2.4 to 10.4 ± 3.0 and in VAS from 3.6 ± 1.2 to 2.4 
± 1.0, while the control group demonstrated similar  
reductions. 

These findings suggest that both rehabilitation 
exercises and conventional physical therapy are 
effective for reducing symptoms associated with UCS. 
The lack of significant between-group differences 
may indicate that pain and disability are influenced 
not only by muscle imbalance but also by factors such 
as soft-tissue tension, joint mobility restrictions, and 
neuromuscular adaptation. Myofascial release and 
cervical joint mobilization may provide rapid symptom 
relief by decreasing muscle tension, improving 
circulation, and enhancing cervical mobility, whereas 
exercise-based rehabilitation may reduce symptoms 
indirectly through gradual improvements in posture 
and muscular function (Busk et al., 2023; Diab, 2012). 
The findings of this study have practical implications 
for the management of UCS among college students. 
Given the high prevalence of prolonged sitting, 
computer use, and smartphone use in university 
populations, exercise-based rehabilitation programs 
may provide an accessible and cost-effective strategy 
for addressing postural dysfunction. Unlike manual 
therapy, which requires direct therapist involvement, 
the structured postural exercise program can 
be performed independently after appropriate 
instruction and may therefore be more suitable for 
long-term implementation in educational settings. 
Furthermore, the intervention program was designed 
to require minimal equipment and incorporated 
progressive resistance training using elastic bands, 
making it feasible for home-based practice. These 
characteristics enhance its potential applicability 
as a preventive and corrective strategy for postural 
disorders in young adults (Pacheco et al., 2023; 
Bayattork et al., 2020).

The findings of this study have important 
implications for higher education institutions. 
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Contemporary university students spend substantial 
amounts of time engaged in sedentary learning 
activities, including classroom attendance, computer-
based study, online learning, and smartphone 
use. These behaviors may contribute to postural 
dysfunction, musculoskeletal discomfort, and 
reduced physical well-being. The present findings 
suggest that structured postural exercise programs 
can serve as effective health-promotion strategies 
within university settings (Soutter et al., 2024; 
Hossain et al., 2023).

Universities may consider incorporating postural 
health education, exercise-based wellness programs, 
and ergonomic awareness initiatives into student 
support services. Such interventions may help reduce 
physical discomfort, improve health-related quality 
of life, and enhance students’ ability to participate 
effectively in academic activities. From an 
educational perspective, supporting student physical 
well-being contributes to the creation of healthier 
learning environments and may indirectly promote 
student engagement, concentration, and academic 
success (Christianson et al., 2018; Butler et al., 
2015; Corbin et al., 2018). From a higher education 
perspective, student well-being is increasingly 
recognized as a prerequisite for effective learning 
and academic engagement. Physical discomfort and 
postural dysfunction may reduce students’ ability 
to maintain attention during lectures, participate 
in classroom activities, and engage fully in learning 
experiences. Therefore, interventions that promote 
postural health may contribute not only to physical 
well-being but also to the development of supportive 
learning environments that foster academic success 
and student retention (Ribeiro-Silva et al., 2022; 
Douwes et al., 2023).

Several limitations should be acknowledged. 
First, the study was conducted among college 
students from a single geographic region in China, 
which may limit the generalizability of the findings. 
Second, the intervention period was limited to six 
weeks, and long-term follow-up was not performed. 
Third, participants could not be blinded to treatment 
allocation because of the nature of the exercise 
intervention. lthough student well-being provided the 
conceptual framework for this study, well-being was 

not measured directly. Future studies should include 
validated student well-being instruments to examine 
the relationship between postural health and overall 
well-being.

Conclusions
This study demonstrated that a structured postural 
exercise program significantly improved postural 
alignment, pain intensity, and neck-related functioning 
among Chinese college students with Upper Cross 
Syndrome. Participants who completed the exercise 
program achieved greater improvements in postural 
outcomes than those receiving conventional physical 
therapy. The findings highlight the value of preventive 
and health-promoting interventions within higher 
education settings. Universities may benefit from 
integrating postural health education and exercise-
based wellness programs into student support 
initiatives to promote physical well-being and foster 
healthier learning environments. Future research 
should further explore the relationship between 
student physical health, learning experiences, and 
academic outcomes. These findings support the 
integration of physical well-being initiatives into 
broader student support and health-promotion 
policies within higher education.
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