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ABSTRACT

Objectives: To investigate the short-term effects of combining 
shoulder-posture-corrector belts with stretching exercise in the 
management of chronic neck pain in office workers, compared 
with stretching exercise alone.
Study design: Single-blind randomized controlled trial
Setting: Outpatient Unit, Department of Rehabilitation Medi-
cine, Siriraj Hospital, Thailand
Subjects: Sixty patients, aged 20 to 50, with a moderate degree 
of nonspecific neck pain lasting for at least  three months
Methods: Sixty participants were randomly assigned to a control 
group or an intervention group. All participants were instructed  
to perform a neck stretching program at home for two weeks. The  
intervention group received the additional use of the shoulder-
posture-corrector belts while sitting at work for two weeks. The 
primary outcome was the improvement in the management of 
chronic neck pain, measured using a visual analogue scale (VAS). 
Secondary outcomes were evaluated using the Neck Disability  
Index-Thai version (NDI-TH) score, cervical range of motion  
(CROM), and craniovertebral angle (CVA). Data collection also 
included compliance, satisfaction, and adverse effects. The out-
come measurement was evaluated at baseline and after two 
weeks. 
Results: The study outcomes revealed no statistically significant 
differences between groups in terms of VAS, NDI-TH (total) scores, 
CROM (all movement directions), or CVA (p = 0.244, 0.140, 0.119–
0.836, and 0.207, respectively). The intervention group demon- 
strated greater improvements than the control group, with a 
statistically significant difference only in NDI-TH (pain domain) 
score (p = 0.010). However, both groups showed improvements 
in VAS, NDI-TH (pain domain), and NDI-TH (total) scores (p < 
0.05). Regarding patients’ compliance and satisfaction, subjects 
from both groups showed comparable good compliance and 
satisfaction. There were no serious adverse effects reported by 
either group. 
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Conclusions: The use of shoulder-posture-corrector belts 
combined with stretching exercises demonstrated a significant 
improvement only in the pain domain of the Thai version of the 
Neck Disability Index (NDI-TH) compared with stretching exer-
cises alone in the management of chronic neck pain in office 
workers after two weeks of treatment.

Keywords: neck pain, shoulder brace, muscle stretching exer-
cises, office workers
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Introduction
For the majority of neck disorders, the identifiable un-

derlying disease or abnormal anatomical structure remains 
inconclusive. As a result, these conditions are categorized as 
nonspecific neck pain (NS-NP).1 Various factors can precipi-
tate NS-NP. For individuals who work in office settings, im-
proper sitting posture and sitting for extended periods are the 
main risk factors contributing to neck pain.2 Examples of poor 
posture include forward head posture (FHP) and rounded  
shoulder posture (RSP). Previous research has revealed a 
significant correlation between neck pain and FHP.3 Nearly 
half of office workers experienced neck pain within the past 
year.4  Additionally, neck pain plays a major role in these em-
ployees’ absences from work.5

There are several non-surgical methods for the manage-
ment of NS-NP. These include patient education, stretching 
exercise, strengthening or endurance training of neck mus-
cles, medication use, physical therapy, and ergonomic inter-
ventions. Various methods can be combined to help alleviate 
neck pain.6 According to a study by Tunwattanapong P and 
colleagues in 2016, the impacts of neck muscle stretching 
exercise on office workers were examined. The findings  
revealed that a four-week program of regular stretching exer-
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cises significantly reduced neck and shoulder pain, improved 
cervical function, and enhanced quality of life among office 
workers experiencing chronic moderate-to-severe neck or 
shoulder pain. Nevertheless, neither postural changes nor 
changes in neck range of motion were measured.7

Another treatment involves organizing the work environ-
ment and adjusting workers’ physical posture. Nowadays,  
ergonomics is widely used in neck pain treatment. By ensuring  
proper posture and positioning of work tools like chairs, tables, 
and computer monitors.8 A randomized controlled trial by 
Mahmud et al. demonstrated that office ergonomics train-
ing led to improved work habits and significant reductions 
in neck, upper back, and lower back pain among workers. 
However, this study did not measure pain intensity, postural 
changes, or range of motion.9 In 2018, a randomized trial by  
Shariat et al. found that both exercise and a combination 
of exercise and ergonomic modifications were effective in 
reducing neck pain among desk workers over six months. 
However, the combination did not outperform exercise alone. 
Additionally, the ergonomic modifications did not involve the 
use of any devices.10 One commonly used ergonomic tool is 
the lumbar roll. A 2010 study by Horton demonstrated that 
attaching a lumbar roll to an office chair significantly improved 
head and neck posture, as measured by the craniovertebral 
angle (CVA). However, this study has two limitations. First, it 
only evaluated posture immediately after chair adjustments, 
without a follow-up period to assess the effects over the short 
and long term. Second, it did not study patients with neck 
pain.11 A 2023 review by Dandale indicated that ergonomic 
training, when paired with therapeutic exercises, can alleviate 
pain, enhance posture, and decrease impairment in the neck 
area. However, since no ergonomic equipment was used, the 
impact of posture correction could not be determined.12 

We hypothesized that ergonomic interventions, such as a 
device, may provide benefits in managing neck pain in office 
workers with poor sitting posture when combined with exer-
cise.  At present, shoulder-posture-corrector belts are becoming  
increasingly popular as a tool to help maintain proper pos-
ture while sitting. According to a 2020 study by Tae-Lim Yoon 
and colleagues, the use of shoulder-posture-corrector belts 
in dental hygiene practitioners while working was found to 
decrease upper trapezius muscle activity, as measured by 
surface EMG, and enhance thoracic and lumbar extension, 
leading to improved sitting postures. However, this study did 
not focus on workers with neck pain, and no assessments of 
pain scores or neck disability were conducted.13

In addition, research by Furukawa Y in 2020 investigated 
the effects of a Tasuki-style kimono strap, which resembles 
the shoulder straps, when used for one week in patients with 
neck pain. The study found that the group using the strap 
showed significant improvement in the modified neck disabil-
ity index compared to the waiting list (control) group. How-
ever, this study has several limitations. First, the follow-up 

period was quite short. Second, this equipment is not widely 
available. Third, they did not measure the posture change. 
Finally, other key treatments, such as exercise, were not 
combined.14

Ergonomic changes in the workplace can be challenging 
to implement; using purpose-built devices may be more prac-
tical. Based on observations, it has been noted that a device 
commonly recommended and widely available in pharma-
cies and online shopping platforms is the shoulder-posture-
corrector belts. This device is claimed to correct posture and 
alleviate neck pain. However, there has been no research 
investigating the effectiveness of the belt on pain relief or 
the impact on posture, especially in office workers who are 
suffering from chronic neck pain. As far as we know, there 
is no published evidence that posture-corrector belts alone 
can relieve neck pain. Adding them to stretching exercises, 
which have proven effective, may provide even greater relief  
of neck pain than stretching exercises alone. We use a two- 
week duration of intervention to assess the short-term effect. 
While exercise may take several weeks to show its effects, 
the use of an additional belt can immediately improve workers’  
posture while sitting at work, so the effects would be expected 
to be noticeable sooner. Moreover, since this device is rela-
tively new and not commonly used for patient treatment, we 
are cautious about potential side effects if the study were to 
extend over a longer period. Based on this, our objective is 
to investigate the short-term effects of combining shoulder-
posture-corrector belts with stretching exercises in the man-
agement of chronic neck pain in office workers, compared to 
stretching exercises alone. We hypothesize that combining 
shoulder-posture-corrector belts with stretching exercises for 
two weeks will lead to significant improvement in pain, func-
tion, posture, and range of motion in office workers, compared 
to stretching exercises alone. A survey of shoulder-posture-
corrector belts on the market revealed that there are many 
brands and various styles, including commercial brands such 
as “Futuro”, “Tynor”, and “Elife”. From consideration, it was 
found that the Futuro brand (Figure 1) has broad straps, soft 
edges, is easy to wear, and can be adjusted for a tight fit.  
Additionally, it is reasonably priced, so it has been considered 
as a prototype for use in the research. There is no conflict of 
interest between the researchers and the funding source.

Methods
Study design

The study design was a single-blind randomized con-
trolled trial, which was conducted at the Outpatient Unit,  
Department of Rehabilitation Medicine, Siriraj Hospital, from 
September 2023 to March 2024. The study protocol was ap-
proved by the Siriraj SIRB (COA no. si 487/2023) on July 5, 
2023. It was registered in the Thai Clinical Trials Registry 
(TCTR20230708001). The reporting of the research adhered 
to the CONSORT Guideline.
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Figure 1. Shoulder-posture-corrector belt

Figure 2. Stretching exercise program (A) 1st position; (B) 2nd position; (C) 3rd position 

A B C

Study participants
Patients diagnosed with nonspecific neck pain, aged 20-

50 years, were recruited for the study. They had to experience  
sitting-related neck pain for at least 3 months. Their pain 
score, measured by the numeric pain rating scale (NRS), 
must range between 3 and 8 out of 10. They had to sit while 
working at least 4 hours per day. We excluded people with 
cervical disc herniation, cervical radiculopathy, cervical 
spondylotic myelopathy, rheumatoid arthritis, diseases of 
the shoulder such as adhesive capsulitis or rotator cuff syn-
drome, history of severe neck injury, history of neck or shoul-
der surgery, severe psychiatric disorder, and pregnancy.  
Patients who cannot take a questionnaire due to a commu-
nication problem and patients who plan to take a leave for 2 
weeks of attendance would be excluded. In addition, all of 
them had to discontinue analgesic drugs, physical therapy 
program, massage, and dry needling at least 1 week prior 
to enrollment. 

Sample size was calculated from the study of Tunwattan-
apong P7, which reported that a regular stretching exercise 
program performed for four weeks could decrease neck and 
shoulder pain better than the control group. In that study, the 
mean difference was -1.4 (95%CI: -2.2, -0.7) measured by 
VAS, and the SD was 1.8. Then, the sample size was 26 
per group. When reassuring for a dropout by 10%, the total 
number of subjects was 60. 

Study protocol
Sixty participants were enrolled in this prospective trial. 

All of them were provided with information regarding the 
study and had to complete the written informed consents. 

The block of four randomization method was used by com-
puter-generated random numbers. The patients were then 
randomly allocated with sealed opaque envelopes into two 
groups by a third party who was not involved in the study. 
The control group was neck stretching exercise, while the 
intervention group was neck stretching exercise with the  
additional use of the shoulder belt during daily work. The  
demographic characteristics, including age, sex, sitting hours 
for work per day and week, and duration of neck pain, were 
assessed at baseline.

All participants received instructions to perform neck 
stretching exercises from a rehabilitation doctor who did not 
know which group the patient was in. The targeted muscles 
included the upper trapezius and levator scapulae. Three 
stretching exercises were instructed (Figure 2). Each was to 
be performed for 10 seconds, 5 repetitions, and 3 times a day 
bilaterally. The exercise was done for 14 consecutive days. 
The participants in the intervention group were additionally 
instructed to use the belt by a rehabilitation doctor. They 
were advised to use the belts while sitting during work for at 
least 2 hours each business day for 2 weeks. Complications 
such as wounds, numbness, motor weakness, or progres-
sive neck or shoulder pain were recorded.

Each subject from both groups was asked not to use other  
treatments, including massage, physical therapy program, 
dry needling, acupuncture, and analgesic drugs, during their 
participation in the study. In case of severe pain exacerba-
tion, a tablet of acetaminophen 500 mg was allowed one 
tablet every 4-6 hours as needed, with a maximum of 3,000 
mg per day for rescue therapy, and the number of pills taken 
must be recorded in the logbook.
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The logbook provided information regarding photos 
showing stretching exercises for both groups and steps 
for wearing a shoulder belt for the intervention group. The 
stretching frequency and time of using the shoulder belt had 
to be recorded in the logbook, including any additional drug 
use. We contacted the participants by telephone twice a 
week to monitor compliance and complications. 

The outcomes were assessed by a research assistant 
who was blinded to the patients’ allocation groups. The pri-
mary outcome was pain score, measured by VAS.15 The sec-
ondary outcomes were neck disability, neck range of motion, 
and degree of forward head posture. The neck function was 
assessed using the Neck Disability Index-Thai version (NDI-
TH)16, which measures neck pain and consequent disabili-
ties. It is composed of ten-item questions. The scores range 
from 0 to 5 per question; the overall scores range from 0 to 
50 or 0 to 100%. The higher score represents a more severe 
disability. We analyzed the NDI-TH pain domain separately 
from the NDI-TH total domain. The NDI-TH reported high 
test-retest reliability (ICC = 0.99), excellent internal consist-
ency (Cronbach’s alpha = 0.92), and a strong correlation 
with pain severity (r = 0.89, p < 0.001).16 For neck range of 
motion, we measured the cervical range of motion (CROM), 
including flexion, extension, lateral flexion, and rotation, by 
using inclinometers (Figure 3). The participant sat on a chair 

with a straight back and back support, and looked straight 
ahead at eye level. Flexion, extension, and lateral flexion 
were measured with a double inclinometer. For rotation, par-
ticipants lay on a bed, and a single inclinometer was used. 
In each position, three measurements were made, and then 
the average was calculated. Cervical range of motion evalua-
tion using inclinometers has shown good Inter-rater reliability 
in all directions (ICC = 0.89-0.93).17 There is a correlation 
between forward head posture (FHP) and neck pain and dis-
ability. Thus, we evaluated FHP by using the craniovertebral 
angle (CVA). A smaller CVA indicates a greater FHP. A CVA 
less than 48o-50o is defined as FHP.18 CVA was measured 
by taking lateral photographs (Figure 4), which have high 
reliability, test-retest reliability (ICC = 0.91), and intra-rater 
reliability (ICC = 0.86).19 During measurement, the subject 
was in a straight back seated position with back support and 
looked at eye level. The spinous process of C7 and the tra-
gus of the ear are marked with a sticker. A horizontal line 
is drawn passing through C7, making a right angle with the 
vertical. Then, the angle between the line connecting the C7 
spinous process with the tragus of the ear and the horizon-
tal line is measured using the smartphone application, Angle 
Meter 360. The average of 3 measurements was recorded. 
All outcomes were evaluated at baseline and the end of the 
second week.

A

D

B

E

C

F

Figure 3. Cervical range of motion measurement (A) flexion; (B) extension; (C) left lateral flexion; (D) right lateral flexion; (E) left rotation; 
(F) right rotation
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Figure 4. Craniovertebral angle measurement

Figure 5. CONSORT flow diagram
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Figure 5 - CONSORT flow diagram
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Statistical analyses
Statistical analysis was performed using SPSS version 

28. The continuous data with a normal distribution was dem-
onstrated as mean and standard deviation, while continuous 
data with a non-normal distribution was demonstrated as 
median and interquartile range (IQR). The categorical data 
were shown as numbers and percentages. Independent 
sample t-test and Mann-Whitney U test were performed to 
compare the differences in continuous data between the two 
groups. A dependent sample t-test was used to compare the 
differences within groups. Chi-square or Fisher’s exact test 

was used to compare categorical data between two groups. 
The mean difference between the intervention and the con-
trol group at the 2nd week, adjusted for baseline, was com-
pared using analysis of covariance (ANCOVA). The p < 0.05 
was set to consider a statistically significant difference. The 
primary and secondary outcomes were analyzed using the 
intention-to-treat population with the worst-case scenario. No 
interim analysis was performed.

Results 
A total of 60 patients were screened and included, of 

whom 59 completed the trial, as will be seen in the flow dia-
gram (Figure 5). One participant in the control group was lost 
to follow-up. 

Baseline characteristics between groups were not sig-
nificantly different in terms of age, sex, sitting time per day, 
sitting days per week, and duration of neck pain, as shown 
in Table 1.

In terms of pain reduction, both groups showed a signifi-
cant decrease in VAS after 2 weeks of treatment, as shown 
in Table 2. However, the magnitude of improvement was not 
significantly different between groups (p = 0.244), despite the 
intervention group experiencing a greater percentage reduc-
tion (-34.3%) compared to the control group (-25.0%).

From the neck disability point of view, both groups showed 
a significant reduction in NDI-TH total scores after 2 weeks  
(p < 0.05), with greater improvement in the intervention group 
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Table 1. Baseline characteristics of the study participants 
Intervention (n = 30) Control (n = 30) p-value

Age (years)1

Female2

Sitting time (hours/day)1

Sitting days per week (days)1

Duration of neck pain (month)3

39.6 (7.9)
26 (86.7)
7.3 (2.0)
5.4 (0.7)

6.0 (3.0-10.5)

36.5 (6.5)
24 (80.0)
6.9 (1.4)
5.4 (0.6)

5.0 (3.0-6.0)

0.102a

0.488b

0.397a

1.000a

0.494c

1Mean (SD), 2Number (%), 3Median (IQR)
Statistical significance; p-value < 0.05
a, independent t-test; b, Fisher’s exact test; c, Mann-Whitney U test

Table 2. Outcome measures of clinical assessment of the study participants (intention-to-treat analysis: worst-case scenario) 

Outcomes
Intervention (n = 30) Control (n = 30) Mean difference 

(95% CI)2 p-value**

Week 0 Week 2 p-value* Week 0 Week 2 p-value*

VAS (0-10)1

NDI-TH (pain domain) (0-5)1

NDI-TH (total) (0-50)1

CVA (degree)1

CROM (degree)1

Flexion
Extension
Right lateral flexion
Left lateral flexion
Right rotation
Left rotation

5.1 (1.2)
2.1 (1.0)

12.9 (7.0)
47.3 (6.2)

39.5 (9.4)
41.9 (8.4)
39.0 (6.1)
40.1 (7.2)
68.5 (9.4)
69.6 (11.2)

3.4 (1.9)
0.9 (0.8)
5.4 (4.6)
49.1 (7.8) 

40.7 (10.1)
46.0 (9.0)
41.8 (6.5)
41.5 (7.9)
74.7 (9.5)
75.2 (9.6)

< 0.001a

< 0.001a

< 0.001a

0.067a

0.505a

0.013a

0.008a

0.331a

0.002a

0.009a

5.5 (1.2)
2.0 (0.8)
14.1 (6.0)
43.9 (7.8)

34.7 (6.9)
39.6 (8.3)
37.3 (6.3)
37.6 (6.8)
67.8 (10.4)
69.4 (11.7)

4.1 (1.9)
1.5 (0.9)
8.4 (8.7)

43.2 (12.1)

36.1 (10.1)
40.7 (12.2)
39.6 (10.5)
40.8 (10.2)
72.2 (16.9)
74.4 (18.5)

< 0.001a

0.001a

0.002a

0.636a

0.472a

0.604a

0.183a

0.063a

0.150a

0.143a

-0.54 (-1.47, 0.38)
-0.58 (-1.00, -0.15)
-2.67 (-6.25, 0.91)
2.48 (-1.41, 6.37)

2.07 (-2.90, 7.03)
3.89 (-1.03, 8.80)
0.97 (-2.86, 4.81)
-0.75 (-5.07, 3.58)
2.07 (-4.50, 8.63)
0.74 (-6.38, 7.87)

0.244b

0.010b

0.140b

0.207b

0.408b

0.119b

0.614b

0.730b

0.531b

0.836b

*Statistical significance within group; p-value < 0.05; **Statistical significance between group; p-value < 0.05 
a, dependent t-test; b, ANCOVA
1Mean (SD), 2Mean difference between intervention and control at week 2 adjusted for week 0 using analysis of covariance 
VAS, Visual Analogue Scale; NDI-TH, Neck Disability Index Thai version; CVA, craniovertebral angle; CROM, cervical range of motion; CI, confidence interval

than in the control group (57.9% vs. 40.7%). However, the 
between-group difference was not statistically significant (p 
= 0.140). When considering the NDI-TH pain domain, the 
NDI-TH (pain domain) was significantly decreased in the in-
tervention group (56.5%) than in the control group (27.6%) 
(p = 0.010).

Regarding change in CVA, neither group showed a signif-
icant improvement in CVA at the end of treatment (p = 0.207). 
In terms of CROM difference, after two weeks, the interven-
tion group showed significant improvements in extension (p 
= 0.013), right lateral flexion (p = 0.008), right rotation (p = 
0.002), and left rotation (p = 0.009), as shown in Table 2. The 
control group, on the other hand, did not reveal any signifi-
cant changes. However, there was no significant difference 
in CROM between groups (p > 0.05) as shown in Table 2.

In terms of patient satisfaction, 83.3% of participants in 
the intervention group and 93.1% in the control group rated 
their treatment at least 4 out of 5 on the satisfaction Likert 
scale. Nonetheless, the satisfaction was not significantly 
different between groups (p = 0.424). For the intervention 
group, 80.0% plan to continue using the shoulder belt after 
completing the 2-week intervention, while 96.7% plan to 
continue stretching exercises. For the control group, 93.1% 
plan to continue stretching exercises. Regarding compliance, 
most participants in both groups perform the stretching exer-

cise for over 80.0% of the recommended duration; however, 
there was no statistically significant difference observed be-
tween the two groups (p = 1.000) as shown in Table 3. On 
average, the intervention group wore the belt for about 3.1 
hours per day.

No serious adverse effects were reported in our study. 
Fifty percent of patients in the intervention group reported  
minor adverse effects from using the shoulder belt, which were 
linked to various symptoms, including axilla pain (40.0%), 
discomfort (16.7%), increased neck pain (13.3%), limited 
head movement (6.7%), scapular pain (6.7%), shoulder pain  
(3.3%), and arm paresthesia without weakness (3.3%).  
Additionally, 23.3% of the intervention group reported side  
effects from stretching, including increased neck pain (10.0%), 
limited head movement (6.7%), arm paresthesia without 
weakness (3.3%), and scapular pain (3.3%). The control 
group reported  adverse effects from stretching at a rate of 
27.6%, including increased neck pain (13.8%), limited head 
movement (13.8%), and shoulder pain (3.4%). One patient 
in the intervention group and two in the control group took 
paracetamol for rescue neck pain. Additionally, one patient in 
the intervention group used an analgesic spray once during 
the study. Compliance, satisfaction levels, and adverse ef-
fects are presented in Table 3.
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Table 3. Compliance, adverse effect and satisfaction of all 59 participants 
Intervention (n = 30) Control (n = 29) p-value

Satisfaction1

Plan to continue stretching: yes1

Plan to continue using shoulder brace: yes1

Compliance 
Stretching/day (≥ 80%)1

Average belt using (hours/day)2

Adverse effects 
From stretching: yes1

- Increased neck pain
- Scapular pain   
- Limited head movement
- Arm paresthesia without weakness                 

From shoulder belt: yes1

- Axilla pain
- Discomfort
- Increased neck pain 
- Scapular pain
- Limited head movement
- Shoulder pain 
- Arm paresthesia without weakness

25 (83.3)
29 (96.7)
24 (80.0)

26 (86.7)
3.1 (1.4)

7 (23.3)
3 (10.0)
1 (3.3)
2 (6.7)
1 (3.3)

15 (50.0)
12 (40.0)
5 (16.7)
4 (13.3)
2 (6.7)
2 (6.7)
1 (3.3)
1 (3.3)

27 (93.1)
27 (93.1)

26 (89.7)

8 (27.6)
4 (13.8)
1 (3.4)

4 (13.8)

0.424a

0.612a

1.000a

0.708b

0.696a

1.000a

0.418a

1Number (%), 2Mean (SD)
Statistical significance between group; p-value < 0.05
a; Fisher’s exact test, b; Chi-square test 
Satisfaction is at least 4 points from the 5-point satisfaction Likert scale

Discussion
In our study, we found that treating the neck pain with 

either stretching exercise alone or stretching exercise com-
bined with the shoulder belt can reduce VAS and NDI-TH 
total scores after 2 weeks of treatment and the changes  
exceeded the minimum clinically important difference in VAS 
and NDI-TH (total) in both groups (MCID = 0.8 points for 
the VAS in chronic NS-NP, MCID = 3.5 points for the NDI 
in NS-NP).20-22 However, no statistically significant difference 
between groups was observed for the VAS or total NDI-TH 
scores, except in the NDI-TH pain domain, where the inter-
vention group showed significantly greater improvement (p = 
0.010). This discrepancy may be explained by the nature of 
these two assessment tools. While VAS primarily measures 
pain intensity at a single point in time, the NDI pain domain 
evaluates the impact of pain on daily functions such as lifting, 
concentration, and reading. Therefore, the posture-corrector 
belt, which provides proprioceptive feedback and encourages 
upright posture during work, may not have been sufficient to  
lower pain intensity significantly, but it may have helped  
reduce the functional burden of pain during work-related 
tasks. Another possible explanation is that the NDI-TH pain 
domain may be more sensitive to short-term functional 
changes than the VAS, especially in chronic conditions where 
baseline pain levels are moderate. In our study, participants 
in the intervention group wore the belt for an average of 3.1 
hours per day during work, and had an average total sitting 
duration of 7.3 hours. This duration may not have been suf-
ficient to reduce pain intensity overall, but may have offered 

functional improvements during periods of belt use. Most 
similar studies to date, such as those by Tunwattanapong 
et al.7 and Shariat et al.10, have evaluated only the total  
NDI score and pain intensity (e.g., VAS), without exploring 
domain-specific outcomes. These differences make it difficult 
to compare with our findings, where only the pain domain of 
the NDI-TH showed significant between-group improvement. 
Nevertheless, our results suggest that combining a posture-
corrector belt with stretching may offer functional pain relief 
even if global pain intensity (VAS) remains unchanged.

Additionally, there were no differences in CVA and CROM 
between the groups. Furthermore, the intervention group re-
ported a relatively high rate of mild discomfort from using 
the belt (50.0%), while both groups reported adverse events 
from stretching exercises at the same rate.

While the intervention group showed a slightly greater 
improvement in pain (VAS) and NDI-TH total score than 
did the control group, there was no statistically significant 
improvement between groups. Possible reasons for this  
include, firstly, the treatment duration may be too short. We 
have chosen a two-week intervention period to assess the 
short-term effects. While exercise may require several weeks 
to show results, the use of an additional belt can immediately 
improve workers’ posture while sitting, resulting in more rapid 
improvements. However, we realized that after implement-
ing ergonomic changes, it may take time to see effects on 
pain reduction. A randomized controlled trial by Mahmud et 
al. showed that office ergonomics training resulted in better 
work habits and significant decreases in neck, upper back, 
and lower back pain among employees. This research fol-
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lowed up at six and twelve months after the initial assess-
ment.9 Therefore, extending the study to a longer term may 
reveal significant outcomes for the shoulder belt. 

Without information regarding the safety of the belt, we 
must be aware of potential adverse effects and limit our study 
to only two weeks. As a result, the duration of usage may 
have been insufficient. We advised the participants to use 
the belts while sitting during their daily work for at least two 
hours each business day over two weeks. Since no recom-
mendation regarding duration for daily use of the device 
was provided by the manufacturer, we have no reference for  
determining the proper usage time. Additionally, no research 
similar to ours has combined this type of belt with stretching 
exercises to establish the optimal duration of belt use. More 
extended belt usage may lead to discomfort and increase the 
risk of participant dropout. Our study found that participants 
in the intervention group used the belt for an average of only 
3.1 hours per day, despite spending an average of 7.3 hours 
sitting at work. A study by Bankhele et al. reported that the 
combination of an upper back belt and scapular exercises 
could improve posture from CVA and could reduce pain.23 
The participants in their study wore the belt for six hours a 
day without any discomfort. In contrast, the participants in 
our study wore the belt only three hours a day, and 50.0% 
reported minor adverse effects. For the design of the belt, 
Bankhele’s research uses a belt with a figure-eight design 
made of cloth, adjustable straps, padding, and pressure sen-
sors (two Flexiforce sensors of 100 lbs and four flex sensors 
of 4.5 lbs)23, which is different from our belt. Although our belt 
allows for adjusting the tightness of the strap, it is a one-size 
(free size) design, and the weight of our participants ranges 
from 41.0 to 102.5 kg. Therefore, it may not fit every patient, 
although we allow patients to try it on and evaluate it before 
they begin the intervention. As a result, the type of device we 
selected for the study may not be well-designed, and the way 
to fit the device may be different. This difference in usage  
duration might explain why the Bankhele study found more 
significant results. From another perspective, it is also impor-
tant to note that Bankhele et al. used a pre-post design with-
out a control group, which can show significant within-group 
improvements. In contrast, our study included both interven-
tion and control groups. Due to these differences in study 
design, the lack of a large difference between groups in our 
study may be explained by a follow-up period that was too 
short to observe substantial benefits.

In addition, discomfort from wearing the belt could affect 
the compliance and the dosage of use. So far, we do not know 
precisely how long the belt should be worn. Our research 
indicated that wearing this brand resulted in mild side effects. 
This outcome aligns with findings from a previous study by 
Furukawa14, which also noted minor discomfort in the neck 
and shoulder (23.1%) as well as cosmetic concerns (11.5%). 
Notably, 50.0% of our participants in the intervention group 

reported minor adverse effects which is relatively high. 
These adverse events caused the satisfaction of participants 
in the intervention group to be lower than that of the control 
group (83.3% in the intervention group and 93.1% in the con-
trol group rated at least 4 points on the 5-point satisfaction 
Likert scale). Even though there were considerable adverse 
effects (50.0% from the belt and 23.3% from the stretching 
exercises), participants still reported high overall satisfaction.

Furthermore, 80.0% of those in the intervention group  
intended to continue using the belt, and more than 90% in 
both groups planned to keep doing the stretching exercises. 
This finding indicates that participants felt the benefits out-
weighed the drawbacks. Additional research is needed to 
investigate the potential long-term risks and benefits of using 
these kinds of shoulder braces in the management of neck 
pain associated with poor posture.

Limitations
Further studies should include a more extended follow-up 

period, as our research did not cover intermediate or long-
term effects. The research should recommend wearing the 
shoulder belt for an extended period each day. In our study, 
we did not follow participants after the treatment to evaluate 
their continued use of the belt and adherence over the sub-
sequent weeks and months. Moreover, we did not know the 
carry-over effect of the belt in any patients who decided to 
discontinue wearing it. Additionally, our study did not assess 
posture change during wear of the belt to determine if it could 
improve poor posture. Other designs of the posture-correc-
tor belt, especially the custom-made one, could potentially  
increase comfort and improve compliance more than a pre-
fabricated device. Finally, future studies could be improved by  
adding a placebo group (such as a sham or low-tension belt) 
to account for the psychological impact of simply wearing a 
device.

Conclusions
The use of shoulder-posture-corrector belts combined 

with stretching exercises demonstrated a significant improve-
ment only in the pain domain of the Thai version of the Neck 
Disability Index (NDI-TH) compared with stretching exercises  
alone; however, this combined intervention did not offer  
additional benefits over stretching exercises alone in terms of 
pain measured by Visual Analogue Scale (VAS), overall neck 
disability, posture, or range of motion in the management of 
chronic neck pain in office workers after two weeks of treatment. 

While shoulder-posture-corrector belts may provide 
subjective benefit or act as biofeedback tools in the short 
term, stretching exercises alone are as effective as combin-
ing them with shoulder-posture-corrector belts in managing 
neck pain in office workers. From a cost-effectiveness and 
clinical practicality standpoint, routine prescription of posture 
belts may not be warranted unless further benefits are dem-
onstrated in long-term studies.
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