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Abstract

Objective: To compare the effects of exercise programs to prevent office
syndrome on the pain levels of the muscles in the neck, shoulders, and upper
back, and the pain levels of working-age groups before and after the experiment.
To compare the effects of exercise programs to prevent office syndrome on the
pain levels of the muscles in the neck, shoulders, and upper back, and the pain
levels of working-age groups between the experimental group and the control
group. Methods: This experiment is a Quasi-experimental research with two
groups, measured before and after the experiment. The sample group consists
of civil servants and officers from Mueang Saraburi Municipality, Ton Tan -
Phraya Thot Municipality, and Dao Rueang Subdistrict. Administrative
organizations currently working in fiscal year 2024, with a total of 112
participants, were selected using specific methods. The experimental group
performed physical exercises according to the exercise program to prevent office
syndrome, consisting of 5 postures, 6 times/day, every Monday to Friday for 4
weeks, totaling 30 exercises per week. The control group received health
education to promote health, prevent, and alleviate symptoms of office syndrome
before the experiment (Week 0). The sample group measured the pain in the
muscles of the neck, shoulders, and upper back using the Pain Score tool. After
the experiment (4 weeks), the sample group assessed the pain in the muscles
of the neck, shoulders, and upper back. The data were analyzed using statistics,
including percentages, means, standard deviations, Paired T-Tests, and
Independent T-Tests. Results: The results showed that the exercise program
was effective in reducing pain in the muscles of the shoulders and upper back
associated with office syndrome. The pain level of the working-age group was
significantly different before and after the program in the experimental group (p
=0.001). In comparison, the pain in the neck and upper back tended to decrease
but did not reach the significance level (p = 0.062 and 0.058, respectively).
Comparing the level of muscle pain before and after the program in the control
group, it was found that the pain in the neck, shoulders, and upper back was
slightly reduced; however, there was no statistically significant difference (p >
0.05). The difference in mean scores between before and after in the
experimental group was higher than in the control group in all muscle positions,
but it was not statistically significant. Conclusion: The exercise program to
prevent office syndrome helps reduce the level of shoulder pain. The program
has been demonstrated; it should be promoted and applied for implementation.
To reduce office syndrome problems, especially shoulder pain, among office

workers.
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Introduction

Office syndrome is a group of symptoms that occur
in office workers, using muscles in improper postures or
using those muscles repeatedly for long periods of time due
to the nature of the work that requires sitting in front of a
computer or working in a repetitive posture for a long time.
Additional factors include inappropriate workspaces, such as
insufficient lighting, desk and chair placement that are too
close or too far apart, and individual mental health conditions
such as stress. These factors lead to illnesses and
abnormalities in various body systems, particularly
accumulated muscle pain, neck, shoulder, back, and wrist
pain, tension, numbness, and cramps that become chronic,
as well as eye fatigue." These symptoms cause tension and
stiffness, leading to pain in the neck, shoulders, and upper
back. These symptoms are commonly found in people who
work at computers for long periods of time, and in people
who sit and write or review documents for four or more hours
a day.? Most people with office syndrome experience
discomfort and difficulty moving, which interferes with their
work or daily life over the long term. According to a survey of
the Thai population, It was found that 60 percent of people
are at risk of having office syndrome and there is a tendency
for the number of patients with this symptom to increase.® In
2021, a study found that the incidence of musculoskeletal
diseases (MSDs) was as high as 50,848 per 100,000 people,
with a rate of Disability-Adjusted Life Years (DALYs) of
4,592.2 per 100,000 people.* Analyses of data from several
countries have found that the median prevalence of shoulder
pain in the general population is 16 % , with a range from
0.67% to 55.2% depending on the country and sample
studied.’ A study in Thailand found that 37.9% of office
workers experienced musculoskeletal pain in the past 7 days,
and the most common pain symptoms were neck, shoulder,
and lower back pain®and a study conducted in the
Northeastern region of Thailand found that the prevalence of
musculoskeletal pain in the past 12 months was 96.46%, with
the most common symptoms being pain in the wrists, fingers
and neck.” Furthermore, a study at the Princess Maha Chakri
Sirindhorn Medical Center found that although the ergonomic
risk assessment using the Thai ROSA tool showed low risk,

musculoskeletal pain, particularly in the neck and lower back,
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persisted, indicating the need for improvements to the work
environment.®

Ergonomic threats are working postures such as
standing, sitting, moving, lifting or moving objects. Repetitive
movements, standing, bending for long periods of time are
the causes of office syndrome symptoms."* Working with a
computer continuously for more than 4 hours a day increases
the risk of musculoskeletal fatigue from work, resulting in
aches and pains. Proper working posture and appropriate
rest periods help prevent office syndrome symptoms.'
Regular exercise while working or stretching exercises to
exercise muscles and tendons will help reduce pain and
fatigue of muscles and tendons.’

Office Syndrome affects both physical and mental
health, including employee productivity. Physically, neck and
back pain are common symptoms in office workers, affecting
their quality of life and productivity.® Sitting for long periods
without moving increases the risk of cardiovascular diseases
such as high blood pressure and stroke.'® Psychological
effects working in an unhealthy environment and lack of
movement can increase stress and lead to depression
(WHO). It also affects work efficiency. Pain and stress can
reduce employees' productivity and performance, and people
with neck and back pain experience decreased work
performance and a lower quality of life.®

Office syndrome pain levels in working-age people
(aged 20-59 years) over the past 5 years showed a high
prevalence of musculoskeletal pain, particularly in the neck,
back, and shoulders. The most common symptoms were
shoulder pain'!, back pain, and neck pain'?, which affected
the quality of life and productivity of office workers. Factors
associated with pain include age, work environment, and
stress. Those over 40 years of age who have worked for
more than 20 years are at risk of back and neck pain."
Sitting in an improper posture or sitting for long periods
without changing positions increases the risk of
musculoskeletal pain.' Changing your work position every
hour helps prevent muscle pain®.

Stretching exercises while working are exercises for
the muscles in the neck, shoulders, and scapular to prevent
muscle tension. Regularly exercising muscles and tendons,

including getting up, changing positions, and exercising
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muscles every hour, will help increase muscle strength,
reduce muscle and tendon fatigue, and reduce muscle
pain."* A six-month study examined the effects of an
office exercise program that included improvements in
flexibility, strength, and balance during each workday. A
reduction in pain was found in several areas including the
shoulders, neck and back, with significant improvements in
physical function, flexibility and muscle strength (p = 0.000).®
Meta-analysis studies have shown that exercise programs
can help prevent neck muscle pain. Reduce the risk of neck
pain by approximately 53%.'® A 12- week program of posture
modification in office workers combined with exercise showed
percent reduction in the severity of neck muscle paina.' In
addition, past research studies have found that massage and
physical exercise can reduce pain in the neck, shoulders,
and back.'®'® Innovative products have been developed to
reduce neck and shoulder muscle pain in office syndrome
patients, including innovative pain-reducing acupressure
sticks?® and shoulder rest vests?'.

Previous research studies have focused on samples
of office syndrome patients in working-age groups of various
occupations, which differs from this study. The sample
consisted of office workers with specific work characteristics
and environmental factors, namely, office staff or employees
who work in an office setting and sit at a computer for long
periods. The benefits of this research include guidelines for
health promotion and prevention of office syndrome among
computer workers. The researchers are interested in
developing a program to prevent office syndrome in office
workers who sit at a computer for at least four hours a day.
They are encouraged to change postures and engage in
physical exercises every hour to prevent and reduce neck
and shoulder muscle pain. This program aims to promote
and prevent office syndrome among working-age individuals.
Research Question
1. After participating in the exercise program to prevent office
syndrome, is the pain level in the neck, shoulders, and upper

back muscles less than before the experiment?

1. After participating in the exercise program to prevent office
syndrome, there was less pain in the muscles of the neck,
shoulders and upper back than before the experiment.
2. The experimental group had less pain in the muscles of
the neck, shoulders and upper back than the control group.
Research objectives
1. To compare the effects of exercise programs to prevent
office syndrome on the pain levels of muscles in the neck,
shoulders and upper back of working-age groups before and
after the experiment.
2. To compare the results of exercise programs to prevent
office syndrome on the pain levels of muscles in the neck,
shoulders and upper back of working-age people between
the experimental group and the control group.
Conceptual framework
Physiological theories on the mechanisms of muscle pain
(Pain Theory) Pain perception is a coordination of cells in
the nervous system at three levels: 1) the spinal cord
receives pain signals, 2) nerve fibers carry signals up to the
brain, and 3) nerve cells that transmit nerve signals. When
pain receptors release chemicals such as Histamine,
Potassium, Acetylcholine, Serotonine, ATP make nerve fibers
sensitive to pain. Muscle pain is a symptom that occurs from
improper posture. Staying in one position for a long time
causes inflammation in the muscle system, tendons, and
connective tissue, causing muscle spasms in the inflamed
area. Pain in the neck, shoulders, and upper neck muscles in
office syndrome is caused by continuous movement of the
shoulder and arm joints for a long time or by repeatedly lifting
the arms above the head, causing injury in that area. Such
compression causes constriction of arteries and veins
(Subclavian artery and  vein) and the nerve network that
supplies the arm (Brachial plexus) causes pain in the
shoulder, neck and arm. Regular exercise helps prevent
muscle tension, increases muscle strength, reduces muscle
and tendon fatigue and reduces muscle pain."*

1. Pose 1: Neck-bending pose The motor nerve

for this muscle is the Accessory nerve, while sensation and

2. The experimental group had less pain in the muscles of the m,scle tension pass through the cervical plexus to stretch

neck, shoulders and upper back than the control group, is that he Sternocleidomastoid muscle.

right?

Research hypothesis
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2. Pose 2: Tilt your neck left and right. The motor
nerve for this muscle is the Accessory nerve, while sensation
and tension of the muscle pass through the cervical plexus.
The Sternocleidomastoid muscle is innervated by the
Accessory nerve or cranial nerve 11 and by the ventral
branches of the 3™ and 4™ cervical spinal nerves, which in
addition to innervate this muscle also innervate the
Sternocleidomastoid muscle, as the fibers of this muscle are
oriented in various directions to stretch the Trapezius muscle

in the neck.

3. Pose 3: Arm bend It is controlled through the
axillary nerve , which is a nerve that comes from the cervical
spinal nerve, segments 5 and 6 (C 5, C 6), through the
Brachial plexus to stretch the Deltoid muscle, controlling the
Biceps brachii muscle, which is the musculocutaneous nerve,
which begins from the union of the cervical spinal nerves,
pairs 5, 6 and 7, then joins as a lateral cord in the brachial
plexus before penetrating into the Coracobrachialis muscle
before giving a branch into the Biceps Brachii muscles tp
stretch the Biceps Brachii and Triceps muscles.

?\

N

4. Pose 4 and 5 Put your hands together and
clasp them. The motor nerve for this muscle is the Accessory
nerve, while sensation and tension of the muscle pass
through the cervical plexus to stretch the Sternocleidomastoid

muscle. It is innervated by the Accessory nerve or cranial
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nerve 11 and by the ventral branches of the 3 and 4"
cervical spinal nerves, which in addition to innervate this
muscle also innervate the Sternocleidomastoid muscle, as
the fibers of this muscle are oriented in many directions. To
stretch the Trapezius muscle, the Biceps Brachii muscle is
innervated by the musculocutaneous nerve, which originates
from the junction of the cervical spinal nerves 5, 6 and 7,
then joins as a lateral cord in the Brachial plexus before
penetrating into the Coracobrachialis muscle and giving off
branches to the Biceps Brachii muscle to stretch the Biceps

Brachii and Triceps muscles.

Methods

Research design

This research is a Quasi-experimental research;
Two-group design, pre-and post-experimental measurement.
Population and sample

The population used in the study were officers from
Daoruang Subdistrict Administrative Organization, Ton Tan-
Phraya Thot Municipal Administrative Organization, and
Saraburi Municipal Administrative Organization, as they have
similar work characteristics and are areas where the agencies
are interested in taking care of the health of their office
personnel. The actual work in fiscal year 2024, numbering
112 people who work using computers from 4 hours per day,
was obtained from calculations using the G Power program
version 3.1.9.4 , calculating the sample size by setting the
Alpha level at .05, the Power at .08 and the Effect Size
(Medium Effect) at .5. The two-group comparison design?
calculated the sample size to be 51 people per group to
prevent sample loss (Drop Out). The researcher therefore
increased the sample size by another 10 percent.?? Selected
a specific sample group (Purposive sampling) of officers
working in the offices of the Daoruang Subdistrict
Administrative Organization, Ton Tan-Phraya Thot Municipal
Administrative Organization as the experimental group.
Officers working in the offices of Saraburi Municipal

Administrative Organization as the control group with similar
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characteristics to the experimental group, by matching

according to the criteria of gender, age and nature of work.

The criteria for inclusion in the sample group are as follows:

1. Be an official Actual working in the office, both female
and male, and aged 18-59 years.

2. Voluntarily participate in research.

3. There are no restrictions on exercise.

Exclusion criteria

1. Participate in activities less than 80% (exercise less than
24 times).

2. There was a history of injury, muscle and bone tear
within 6 months prior to the study.

3. There are treatments for pain such as taking painkillers,

physical therapy, acupuncture, massage, or compresses.

The sample size in this research experiment was
calculated by using the G Power program version 3.1.9.4 by
setting the sampling error (Alpha level) at .05, the effect size
at .08, and the experimental effect (Effect Size) at a medium
size (Medium Effect). A two-group comparison design? 2
calculated sample size of 51 people per group to prevent
sample loss (Drop Out). The researcher therefore increased
the sample size by an additional 10%.2? Therefore, the sample
size in this research was 56 people from the experimental
group and 56 people from the control group, for a total of 112

people.

Research tools

1. Tools used for data collection. The researcher
created it by himself through a literature review. By 3 experts,
consisting of 2 nursing professors and 1 occupational health
nurse, considering the correctness and appropriateness
before use by analyzing the internal consistency index (Index
of item Objective Congruence; IOC). Questions with 10C
values from 0.5-1 have a validity value used in collecting data
and questions. Questions with IOC values of at least .5 are
adjusted according to the experts' recommendations.
Defining the variables: Office syndrome is pain from
repetitive use of the same muscles over a long period of time,
and the pain level in Numerical rating scale is an assessment
of the level of muscle pain using numbers from 0-10, indicating
the severity of the pain.

The tools used to collect this data consist of two parts:
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Part 1 : Personal information containing seven items

Part 2 : Pain Score Assessment - This assessment evaluates
the level of muscle pain using a pain scale that consists of a
straight line divided into 10 equal ranges, each labeled with

numbers and letters. Place a circle around the pain score.

[+] k] 4 = (-] S

0 = Feels good, no pain at all, no pain when
moving.

1-3 = Slightly tolerable pain, no pain when staying
still, slight pain when moving.

4-6 = Moderate pain, pain when still, pain when
moving

7-10 = Severe pain, even when staying still.

The instrument used to collect this data has been
checked for content validity, consistency of content, and
appropriateness of language used. From three experts, the
I0C value was calculated to be 0.85, and the content and
language were considered and improved according to the
experts' recommendations. The researcher took the
assessment form that had passed the content validity check
and tried it out with 30 office workers who work at the
computer. Then, the data obtained were used to calculate the
reliability coefficient, specifically Cronbach's Alpha. The result
of the calculation of the reliability coefficient of Cronbach's
Alpha Coefficient was equal to .84.

2. The experimental tools consisted of a health
promotion manual for preventing office syndrome, which
displayed pictures and methods for treating muscle aches and
pains; a 5-minute video of a program for five exercises to
prevent office syndrome; and a poster showing five exercises
to prevent office syndrome. The content validity was examined
by three experts: one occupational health nurse and two
nursing instructors, and the content was revised according to
their recommendations before being put into actual use.

The control group received health education on
health promotion, prevention, and treatment of office
syndrome symptoms, along with a health promotion and
prevention manual for office syndrome, to care for their own

health according to the guidelines outlined in the manual.
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The experimental group received demonstration
and practice of exercise methods according to the 5 exercise
programs to prevent office syndrome, including: Postures of
bending the neck, tilting the neck left and right, bending the
arms, putting the hands together, and clasping the hands
together, and being instructed on how to use the stopwatch
device before starting work each day. Volunteers pressed the
stopwatch device button before starting work. When the clock
struck, the subjects got up and turned it off. The experimental
group exercised according to the exercise program designed
to prevent office syndrome, performing five postures six times
a day, at 10:00, 11:00, 12:00, 14:00, 15:00, and 16:00 hours.
Each time took 5 minutes, every day, Monday to Friday, for a

period of 4 weeks, with a total of 30 exercises per week.

Data collection
Data was collected at initial enrollment into the study (0 week)
and repeated at 4 weeks after the experiment. In the total

sample of 112 individuals.

Data analysis and statistics method:

1. Personal data of the sample group was analyzed using
descriptive  statistics, including frequency distribution,
percentage, mean, and standard deviation.

2. Compare the average pain levels of the neck, shoulders,
and upper back muscles before and after the experiment using
the Paired t-test statistics.

3. Compare the average of the difference before and after the
pain level of the neck, shoulder, and upper back muscles,
between the experimental group and the control group using

the Independent t-test statistic.

Protection of rights and research ethics

The proposal was presented to the research committee of
Boromarajonani College of Nursing, Saraburi, for ethical
consideration and approval before proceeding. Ethics
approval was received, EC 1-005/2023, on September 29,
2023. The research outlined the research objectives, methods,
potential benefits, and risks, including muscle aches and work-
related anxiety, as well as guidelines for taking breaks in the
event of muscle pain during participation. The researcher has
written a coordination letter to request permission from
Participate's organization for the research experiment.

Participants were informed, prior to signing the consent form,
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that they would be participating in the research. During the

research, volunteers were able to cancel their participation.

Results

Table No. 1. Number and percentage of personal data of the

sample group

Personal data characteristics Control group (n =56 ) Experimental group ( n
=56)

Quantity Percentage Quantity Percentage
(person) (person)

Sex

Female 45 80.36 49 87.50

Male 1" 19.64 7 12.50

Age

20-30 years old 17 30.36 17 30.36

31-40 years old 16 28.57 17 30.36

41-50 years old 20 35.71 19 35.71

51-60 years old 3 5.36 3 5.36

Education level

Secondary education 1 1.79 1 1.79

Vocational /Higher Vocational 12 21.43 9 16.07

Certificate

Bachelor's degree 37 66.07 41 73.21

Higher than bachelor's degree 6 10.71 5 8.93

Job position

Employee 51 91.07 49 87.50

Manager 5 8.93 7 12.50

The experimental and control groups consisted of 56
people each, with an equal number of participants in each
group. Each group had similar characteristics, including
gender, age, and the type of job participants performed. The
control group consisted primarily of females, with 45 people,
or 80.36 percent, and males, with 11 people, or 19.64 percent.
Most were in the 41-50 age range, with 20 people, or 35.71
percent, followed by those aged 31-40, with 16 people, or
28.57 percent. All sample groups had work characteristics of
sitting and working with computers for 4 hours or more per
day. Most had positions. Operational level: 51 people,

representing 91.07 percent; supervisor level: 5 people,
representing 8.93 percent.

The majority of the experimental group consisted of
49 females, representing 87.50%, and seven males,
representing 12.50%. Most of them were in the age range. 41-
50 years old, 19 people, representing 35.71 %, followed by
31-40 years old, 17 people, representing 30.36%. All sample
groups have work characteristics that involve sitting and
working with computers daily. The duration is 4 hours or more,
with the majority of positions at the Operational level (49
people, representing 87.50%) and the supervisor level (7

people, representing 12.50%).
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Table No. 2: Comparison of the mean level of muscle pain in
the neck, shoulders, and upper back before and after
participating

in the exercise program to prevent office

syndrome in the control group ( n = 56 ).

Pain level Before entering the After entering the t p-
program program value
( 4-weeks )
Mean SD Mean sD
Neck 4.929 2.271 4.196 2.467 1.841 .071
Shoulders 5.375 2179 4.661 2.630 1.781 .080
Upper back 4.804 2.408 4.143 2.475 1.673 .100

*p-value < 0.05

In the control group, it was found that, prior to joining
the program, the level of muscle pain in the neck and
shoulders was moderate. After joining the program in the
control group, it was found that pain in all areas (neck,
shoulders, and upper back) was slightly reduced; however,

there was no statistically significant difference (p > 0.05).

Table No. 3: Compares the mean level of muscle pain in the
neck, shoulders, and upper back before and after
participating in the exercise program aimed at preventing

office syndrome in the experimental group ( n = 56 ).

Pain level Before entering the After entering the t p-

program program value

(4-weeks )
Mean sD Mean SD
Neck 3.607 2513 2.768 2.573 1.909 .062
Shoulders 4.339 2672 2.786 2.542 3.593 .001*
Upper back 3.411 2613 2.554 2522 1.934 .058
*p-value < 0.05

In the experimental group, it was found that before
joining the program, the level of neck and upper back muscle
pain was mild, and shoulder muscle pain was moderate. After
joining the program, the experimental group found that
shoulder pain was reduced, with a statistically significant
decrease (p = 0.001). Meanwhile, neck and upper back pain
also tended to decrease but did not reach a significant level

(p = 0.062 and 0.058, respectively).

Table No. 4: Compare the mean of the difference before and
after the level of muscle pain in the neck, shoulders, and upper
back between the experimental group and the control group

after joining the program. ( 4 weeks )

Pain level Experimental Control group t

(n=56)

p-value

group (n =56 )

Wanddedasuarineinsguniw 1 20 aifyu 4, aa. — 5A. 2568

377

Mean Difference Mean Difference
Neck 0.839 + -0.059 0.732 £ -0.196 181 .857
Shoulders 1.554 + 0.129 0.714 + -0.452 1.423 158
Upper back 0.857 + 0.091 0.661 + -0.067 .239 812

*p-value < 0.05

Mean difference in back pain level after the
program was higher in the experimental group than the
control group in all positions, but when compared with the
control group, no statistically significant difference was found

(p > 0.05).

Discussions and Conclusion

This study found that the exercise program for
preventing office syndrome tended to reduce muscle pain
levels, especially in the shoulders, with a statistically
before-and-after
0.001).

Meanwhile, the neck and upper back showed improvement,

significant  difference  between  the

measurements in the experimental group (p =

although it did not reach statistical significance. This is
because working with a computer continuously for more than
4 hours per day increases the risk of muscle fatigue, resulting
in soreness. Changing appropriate work behaviors can help
prevent office syndrome. A program of 5 exercises
performed every hour during work exercises the neck, arm,
and shoulder muscles, reducing muscle fatigue and soreness.

The experimental group had significantly reduced
shoulder pain scores compared to the control group. Sitting
and working at a computer in the same position continuously
causes the shoulder muscles to tense, as the arms are
stretched forward to hold the mouse or keyboard, resulting in
the upper trapezius muscles being held in a tense position for
an extended period. Performing exercises in posture 3,
bending the arms to the side, posture 4, clasping the hands
in front and pressing the hands down, and posture 5, clasping
the hands behind the back and pulling the arms down, will
help move the scapular muscles (Trapezius muscle). Together
with volunteers who cooperate in the management practice,
research by Boonruen S (2021)® found that adding 5 Maniwet
exercise postures to Royal massage resulted in a significant
reduction in shoulder muscle pain levels when compared to
Royal massage alone.'® An exercise program that includes
improving flexibility, strength and balance in the office, five
times a week every workday for six months. It helped reduce

pain in multiple areas, including the shoulders, neck, and
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back, with significant improvements in physical function,
flexibility, and muscle strength (p = 0.000).'®

The study results showed no difference in the
locations of neck and upper back pain, possibly because the
program's duration of only 1 month was insufficient. The
frequency of exercise may not have been sufficient for the
results in the neck and back locations. This finding is
inconsistent with previous research, which has shown that
exercise has a moderate effect in helping to prevent neck
muscle pain in office workers.’® The results of modifying
ergonomic factors together with exercise for 12 weeks were
significantly effective in helping to reduce neck muscle pain.'”
Performing five exercises, including neck-bending, neck-tilting,
arm-bending, hands-in-hand, and hand-joining, every hour, six
times a day, during four weeks, significantly reduced shoulder-
shoulder muscle pain. This indicates that the five-exercise
program and its frequency are appropriate for the shoulder

muscles. However, this program has limitations as follows.

Limitations:

The duration, frequency, or follow-up of exercise may not be
sufficient for alleviating neck and back muscle pain. The
sample size may be insufficient, and adherence to the
program may be a crucial variable if some participants do not
adhere strictly to it. The outcome, measured as muscle pain,
is a self-report and may be influenced by psychological factors
or expectations.

Suggestion

1. The study and research period should be extended to more
than 4 weeks in order to track changes in neck and back
muscles.

2. Increase the sample size. To be able to confirm the
performance in other positions clearly.

3. Adjust the program, adding exercises that are specific to
the neck and back muscles.

In conclusion, an exercise program to prevent office
syndrome, consisting of five physical exercises: neck-bending,
neck-tilting, arm-bending, hands-in-hand, and hand-joining,
performed every hour, six times a day, every workday, over a
period of four weeks, can help reduce shoulder-shoulder
muscle pain in workers who sit at a computer for more than
four hours a day.
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