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Background: Musculoskeletal disorders (MSDs) are common complaints among workers who work in intensive manual
labor including informal workers. Workers who have worked with prolonged improper posture have clearly decreased their
physical fitness and increased the risk of musculoskeletal disorders.

Objective: This cross-sectional study aimed to investigate the prevalence of muscular discomfort and to assess the physical
fitness of informal garment female workers.

Material and Method: The subjects were 1,674 informal garment female workers in Udon Thani Province. Data were
collected by using a structured questionnaire including complaints of muscular discomfort. Physical fitness tests were done
by using standard tools for testing back-leg strength, flexibility and hand grip strength.

Results: The highest complaint of muscular discomfort during the last month was located at the low back (41.75%), followed
by the shoulders (41.21%). Considering the severity as severe discomfort, the highest prevalence was found at the low back
(61.47%), followed by neck (61.23%). Those two areas were also presented as the highest frequency of discomfort for every
day pain. In general, the majority of workers had physical fitness at fair level and low back strength significantly correlated
with muscular discomfort.

Conclusion: The significant findings among informal garment workers were muscular discomfort predominantly located on
the low back and the factor of low back strength correlated with that muscular discomfort. The suggestion is there should be
a supporting surveillance program for prevention of chronic low back pain by a prospective cohort study as well as main-

taining the physical fitness by an exercise program for these informal garment workers.
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Musculoskeletal disorders (MSDs) are com-
mon complaints among workers in many industries,
particularly among workers with intensive manual
labor, as The leading cause of work related illness.
The so-called work-related musculoskeletal disorders
(WMSDs) are a group of painful disorders of muscles,
tendons, and nerves induced by work activities and
work environment”. Inappropriate work site environ-
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ment and lack of effective prevention MSDs program
can cause MSDs.

In Thailand, 2014, there were about 22,124,711
informal workers (54.80% of males, 45.20% of
females), in Northeast, there were about 7,765,773
informal workers (35.10%). In Udon Thani province,
Thailand, 2009, there were about 786,614 informal
workers (59.12% of males, 40.78% of females), where
also locates the highest number of informal workers
compared to other regions®. Some of them were
1,674 garment female workers. In each area of work,
these workers were exposed to the work with many
environmental hazards, one of those was ergonomics
hazards which were normally found as the main cause
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of WMSDs in garment work®#. Working with static
posture every day for a long period of time may cause
painful diseases and degenerative muscles that may
include joints, tendons and soft tissues, where MSDs
can occur. In addition, uncomfortable workstation or
inappropriate designs of working equipments might
be the important cause of MSDs as well. In the scien-
tific literature, MSDs associated with physical work
such as: manual materials handling, awkward posture
by frequent bending and twisting, lifting objects
overweight, repetitive work or prolonged posture by
sitting®. Systematic reviews of epidemiologic studies
have not been able to support a relationship of MSDs
with prolonged sitting®. Despite the biological plau-
sibility of such relationships and evidence for them
from laboratory studies®”. These inconsistent results
could arise from a lack of precision in defining sitting
postures. In fact, sitting postures at work vary as to
duration and freedom to alternate postures. However
few studies have measured these parameters of postural
differences or taken them into account when studying
the association between general working posture and
MSDs®. Thailand’s garment export is one important
trade among the total export of about 195,311.6 U.S.
dollars in 2010. Some of these were garments from
7,678 U.S. dollars which have increased about 19.2%
from 2009. In addition, it was the major income of
Thailand. Thai garment workers are employed as
formal and informal sectors.

Physical fitness is an important factor for the
workforces because if they have good level of fitness
they can improve their work performance. Workers
who are working with prolonged posture through half
the day at least will have decrease in their physical
fitness and an increased risk of musculoskeletal dis-
orders®.

Therefore, the present study aimed to inves-
tigate the prevalence of muscular discomforts and the
physical fitness of informal garment female workers.
The outcome would be a useful guideline for the mus-
cular discomfort surveillance program among informal
workers with prolonged static work.

Materials and Method
Subjects

The cross-sectional study was to investigate the
prevalence of muscular discomfort and to assess the
physical fitness among informal garment female work-
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ers in Udon Thani Province. The total subjects were
2,013 informal garment female workers registered to
be a informal garment female workers at Udon Thani
municipality in Udon Thani Province. The sample
size was calculated to detect the prevalence of MSDs
using an approach of a simple method of calculation
in cross-sectional analytic study for simple logistic
regressions!!?. The prevalence rate of MSDs among
sewing machine operations was 37% (P,= 0.37)"".
The desired level of confidence was 95% (o = 0.05)
and power of 80% (p = 0.20). Therefore, a minimum
requirement of the sample size in simple logistic
regressions was 1,483 informal garment female
workers. Subject’s recruitment criteria based on the
following inclusion criteria were; Thai citizens and
volunteers, ages between 30-60 years old, working
as garment workers for at least 8 hours per day and at
least 4 hours continuous, work experience for at least
1 year and working in Udon Thani province, no history
of an episode of care for low back pain in the past three
months, not pregnant, no medical history of serious
injury and no congenital pathology or severe disability
with surgeries. The final number of was 1,674.

Materials

The Standardize Nordic Questionnaire was used
to estimate the muscular discomfort, the Frequency
and Severity of Pain Questionnaire was applied from
Chaiklieng et al (2010)"?. Cronbach’s alpha coefficient
was used to evaluate the reliability of the questionnaire,
such that high internal consistency was indicated by
values of 0.92 for severity of pain and 0.86 for frequen-
cy of pain. The severity of pain was classified into 3
levels: mild, moderate and severe, and the frequency of
pain was classified into 3 levels: occasional (1-2 times/
wk), frequent (3-4 times/wk) and everyday (=5 times/
wk). Physical fitness tests were done by standard back
and leg dynamometer for testing back-leg strength, the
standard sit and reach box for testing flexibility and
the standard hand grip dynamometer for testing hand
grip strength.

Data collection

Data was collected during June to July 2013
by interviewing informal garment female workers at
their home workplace by the researcher and 2 research
assistants and a measurement of physical fitness for
back strength, leg strength, flexibility and hand strength
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Table 1. Demographic characteristics of informal garment female workers (n=1,674)

Variables n (%) Variables n (%)
Age Working hour/day
- 30-39 years old 362 (21.62) - <8 hrs. 196 (11.71)
- 40-49 years old 512 (30.58) ->8 hrs. 1,478 (88.29)
- 50-59 years old 423 (25.27) Working day/week
- = 60 years old 377 (22.52) - <6 day 398 (23.78)
Education -7 day 1,276 (76.22)
- Illiterate 425 (25.38) Dust exposure
- Primary school 543 (32.43) -No 659 (39.37)
- Secondary school 441 (26.34) -Not sure 536 (32.02)
- Diploma 146 (8.72) -Yes 479 (28.61)
- Others 119 (7.10) Hot exposure
Work experience -No 537 (32.08)
- <2 years 121 (7.23) -Not sure 705 (42.11)
- 2-4 years 448 (26.76) -Yes 432 (25.81)
- >4-6 years 376 (22.46) Lighting
- 6-8 year 612 (36.56) -Non sufficient 561 (33.51)
- >8 years 117 (6.99) -Not sure 642 (38.35)
Prolong posture per day -Sufficient 471 (28.14)
- No 490 (29.26) Vibration form electric sewing machine
- Yes 1,184 (70.74) -No 1,099 (65.65)
-Sitting = 2 hrs/day. 828 (69.93) -Yes 575 (34.35)
-Standing = 2 hrs/day. 813 (68.67)

1 Neck

2 Shoulder

3 Uper back
4 Lower back
5 Uper arm

6 Elbow

7 Forearm

8 Wrish/Fingers
9 Hip

10 Thigh

11 Knee

12 Calf

13 Ankle/feet

] 4110

] 4121

3035

| 4175

] 37.16

| 40.80

] 36.85

] 4008
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Fig.1 Prevalence of muscular discomfort of the last month

(n=1,674).

by the researcher. The standard of testing for physical
fitness followed the Sport authority of Thailand (2013)
U3, The results of physical fitness was classified into 3
levels; poor, fair and good.
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Fig.2 Frequency of muscular discomfort during the last
month (n = 1,674).

The present study was approved by the
Khon Kaen University Ethics Committee for Human
Research based on the Declaration of Helsinki, as reg-
istered no. HE 562131. All participants were volunteers
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Table 2. Severity levels of muscular discomfort during the last month (n = 1,674)

Severity levels of muscular discomfort

Body part Mild (1) Moderate (2) Severe (3)
n (%) n (%) n (%)
1. Neck 142 (8.48) 507 (30.29) 1,025 (61.23)°
2. Shoulder 494 (29.51) 588 (35.13) 592 (35.36)
3.Upper back 490 (29.27) 583 (34.83) 601 (35.90)
4 Lower back 164 (9.80) 481 (28.73) 1,029 (61.47)!
5. Upper arm 456 (27.24) 622 (37.16) 596 (35.60)
6. Elbow 468 (27.96) 594 (35.48) 612 (36.56)
7. Forearm 462 (27.60) 633 (37.81) 579 (34.59)
8.Wrist/Fingers 480 (28.67) 580 (34.65) 614 (36.68)
9. Hip 503 (30.05) 593 (35.42) 578 (34.53)
10. Thigh 174 (10.39) 528 (31.54) 972 (58.06)°
11. Knee 505 (30.17) 601 (35.90) 568 (33.93)
12. Calf 504 (30.11) 580 (34.65) 590 (35.24)
13. Ankle/feet 489 (29.21) 598 (35.72) 587 (35.07)
Table 3. The physical fitness of informal garment female workers (n=1,674)
Variables Level
Poor (%) Fair (%) Good (%)
Flexibility 522 (31.18) 1,098 (65.59) 54 (3.23)
Leg strength 0 1,570 (93.79) 104 (6.21)
Back strength 0 1,570 (93.79) 104 (6.21)
Grip strength 49 (2.93) 1,606 (95.94) 19 (1.14)

to this study and they were given their informed consent
prior to the start.

Statistical analyses

Statistical analysis by using STATA 13, Texus
USA 2007. The descriptive statistics were frequency,
percentage, mean and standard deviation (SD). Phys-
ical fitness was classified into two levels: poor to fair
and good level. Simple logistic regression analysis
was used to evaluate the association between personal
factors and physical fitness variables with muscular
discomfort. The significant factors were identified by
p-value less than 0.05, odds ratio (OR) and 95% con-
fidence intervals (95%CI). The prevalence of muscular
discomfort during the last month was calculated from
the formula of: prevalence rate = (number of muscular
discomfort cases during the last month x 100) / number
of informal garment female workers in the study.
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Results
Characteristics and working environments

The results showed that, among 1,674 informal
garment female workers, ages ranged between 30-60
years old. Most workers had an education level lower
than secondary school, their work experience generally
ranged between 2-8 years. Regarding their working
conditions, nearly all of them had prolonged posture
during working (70.74%), they worked longer than 8
hours per day (88.29%) or 7 days per week (72.22%)
by sitting more than 2 hours of day time (69.93%) and
standing more than 2 hours of day time (68.67%). In
addition, some workers reported about hot working
environment (25.81%), dust (28.61%), and vibration
from electric sewing machine for working (34.35%)
(see Table 1).
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Table 4. The association between personal factors or work characteristics and muscular discomfort (n = 1,674)

Variables Muscular discomfort OR 95% CI p-value
Yes (%) No (%)

Age
- =40 years old 536 (52.86) 478 (47.14) 1.01 0.99-1.02 0.19
- <40 years old 323 (48.94) 337 (51.06) 1

Education
- Primary or secondary school 515 (51.86) 478 (48.14) 0.95 0.78-1.15 0.59
- Higher than secondary school 344 (50.51) 337 (49.49) 1

Work experience
- =6 years 580 (51.10) 555 (48.90) 1.01 0.97-1.04 0.88
- <6 years 279 (51.76) 260 (48.24) 1

Prolong posture
- Yes 579 (48.90) 605 (51.10) 0.72 0.58-0.89 0.002"
- No 280 (57.14) 210 (42.86) 1

Sitting =2 hrs
- Yes 541 (50.85) 523 (49.15) 0.95 0.78-1.16 0.61
- No 318 (52.13) 292 (47.87) 1

Standing =2 hrs
-Yes 747 (50.54) 731 (49.46) 0.77 0.57-1.04 0.08"
- No 112 (57.14) 84 (42.86) 1

Working hour per day
-=8 hrs. 562 (52.38) 511 (47.62) 1.13 0.92-1.37 0.25
- <8 hrs. 297 (49.42) 304 (50.58) 1

Working day (day/week)
- 26 day 558 (52.30) 509 (47.70) 1.08 0.88-1.31 0.46
- <6 day 335 (50.45) 329 (49.55) 1

Dust exposure
- Yes 524 (50.82) 507 (49.18) 1.18 0.97-1.44 0.09
- Not/not sure 307 (46.59) 352 (53.41) 1

Hot exposure
- Yes 510 (51.67) 477 (48.33) 1.04 0.85-1.26 0.73
- Not/not sure 349 (50.80) 338 (49.20) 1

Lighting
- Non sufficient 568 (51.64) 532 (48.36) 1.04 0.85-1.27 0.72
- Sufficient 291 (50.70) 283 (49.30) 1

Vibration
- Yes 563 (51.23) 536 (48.77) 1.01 0.83-1.24 0.92
- No 296 (51.48) 279 (48.52) 1

*significant at p-value <0.05

Prevalence of muscular discomfort

Without consideration of severity and frequen-
cy of muscular discomfort, the top four positions of
complaint during the last month were the lower back
(41.75%), followed by the shoulders (41.21%), neck
(41.10%) and elbows (40.80%) (see Fig 1). By con-
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sidering severity at severe discomfort, the workers
reported that the muscular discomfort predominantly
located at the low backs (61.47%), neck (61.23%) and
thigh (58.06%) (see Table 2). In addition, recorded
the highest frequency levels of discomfort (every day
pain), the complaint was located predominantly at the
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Table 5. The association between physical fitness variables

and muscular discomfort (n=1,674)

Variables n Muscular discomfort OR 95% CI p-value
Yes (%) No (%)

Flexibility
- Poor to fair 1,620 832 (51.36) 788 (48.64) 1.06 0.61-1.82 0.844
- Good 54 27 (50.00) 27 (50.00) 1

Leg strength
- Poor to fair 1,581 818 (51.74) 763 (48.26) 1.36 0.89-2.07 0.151
- Good 93 41 (44.09) 52 (5591) 1

Back strength
- Poor to fair 1,570 818 (52.10) 752 (47.90) 1.67 1.12-2.51 0.012
- Good 104 41 (3942) 63 (60.58) 1

Grip strength
- Poor to fair 1,655 849 (51.30) 806 (48.70) 0.95 0.38-2.35 0919
- Good 19 10 (52.63) 9 (47.37) 1

*significant at p-value < 0.05

shoulders (43.43%), followed by the neck (42.41%)
and the ankle/feet (40.20%) (see Fig 2).

Physical fitness of garment female workers

In general, the majority of workers had physical
fitness at fair level for all variables. Most workers had
flexibility at fair level (65.59%), followed by poor level
(31.18%). None of the workers had leg strength and
back strength at poor levels but a few workers had grip
strength at poor level (2.93%) (see Table 3).

Risk factors related to muscular discomfort

From univariate analysis, the factor signifi-
cantly related to muscular discomfort was prolonged
posture (OR =0.72,95%CI =0.58-0.89) (see Table 4)
and the physical fitness factor significantly related to
muscular discomfort was back strength (OR = 1.67,
95%CI = 1.12-2.51) (see Table 5).

Discussion

The results indicated that, without severity and
frequency consideration, most complaints of muscular
discomfort during the last month were at the lower back
at41.75% ,followed by the shoulders. The reason of this
adverse symptom might be static prolonged posture.
These findings were supported by Janwantanakul et al.
(2011)"* who found that workers who had prolonged
sitting posture for more than half a work day in both
work with awkward postures and frequently bending

J Med Assoc Thai Vol. 100 No. 2 2017

forward had been leading to muscular discomfort.
These findings were similar to Tamri et al (2007)"?
who confirmed that men who are sitting more than half
of their workday in a car can be led to an increased
risk of low back pain. By considering the severe lev-
el, the highest complaint was also at the lower back.
Janwantanakul et al (2011)"¥ explained before that
prolonged sitting led to the load of the trunk muscles
as fixed position which could limit the blood vessel in
the muscles, reducing the blood supply, subsequently
leading to muscles pain. The present finding of the
highest frequency of discomfort (every day pain) was
found at the shoulders (43.43%) and the neck (42.41%)
and feet (40.2%). This finding was similar to a study
by Wang et al (2007)"" who found the highest preva-
lence of the neck/shoulder pain among sewing machine
operators in Los Angeles. Moreover, this prevalence
closed to the six month prevalence of shoulder pain
among sewing occupation in Khon Kaen province of
Thailand (47.0%)"®, and informal garment workers in
the northeast of Thailand (49.0%)"".

Univariate analysis indicated that workers with
age =40 years had 1.7 times higher risk for muscular
discomfort than workers with age <40 year, however,
it was not significant identification (p-value = 0.19).
Kozak et al (2014)"® confirmed that the workers had
a trend of increasing pain with increasing age among
workers with ages >45 years. Dignan et al (1996)"
also found that, manufacturing employees in the
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South-Eastern United States who had age above 45
years were strongly associated with increasing MSDs
rates. In contrast, Wang et al (2007)"Y found that
sewing machine operators aged less than 30 years old
had a higher prevalence of musculoskeletal disorders
than their older co-workers.

The present finding supported that prolong pos-
ture was significantly related to muscular discomfort,
this might be explained by the nature of their work.
Mostly work postures who were sitting more than 2
hours a day (63.56%), standing more than 2 hours a
day (64.10%) and working more than 8 hours a day
(63.74%). The finding found in the present study
was similar to the study by Tissot et al (2009)"Y who
found that, working with prolong standing without
freedom to sit was significantly related to low back
pain. Prolong static posture among school teachers in
China was strongly associated with low back pain®®.
Tissot et al. (2009)1? confirmed that, prolonged stand-
ing posture might be leading to legs muscles fatigue
and legs discomfort. It may lead to the developing of
lower limb muscular discomfort, especially pain in
the feet as found in the present study of discomfort of
feet holding the third place of highest prevalence at
everyday discomfort.

In general, the majority of workers had physical
fitness at fair level for all parameters. The 31.18% of
workers had flexibility at poor level but only 3.23%
was at good level. The reason might be explained by
working postures of sitting more than 2 hours, standing
more than 2 hours and working more than 8 hours each
day. These working postures have been regarded as
the cause of muscles fatigue due to prolong muscles
isotonic contraction and lactic acid accumulation®V.
From univariate analysis, workers who had bad back
strength had significantly higher risk on muscular
discomfort than those having good back strength (OR
=1.67,95%CI = 1.12-2.51). Prolonged posture in a
day clearly decreased in physical fitness and increased
risk of musculoskeletal discomfort®. Muscle fatigue is
the result of discomfort, thus the workers may be able
to make muscles’ work, but it will decrease their work
performance®”. In fact, workers can avoid the prolong
posture by body stretching, or taking walks around their
workstations®. Van Eijsden et al. (2009)?? suggested
that stretching exercises might help muscles for more
strength and endurance, which could help eliminate
muscle weakness and fatigue. We found the minority
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of workers who had physical fitness at a good level,
which might help explain why the back strength factor
significantly correlated with muscular discomfort.

Conclusion

Muscular discomfort during the last month
among informal garment female workers was predom-
inantly located at the low back (41.75%), shoulders
(41.21%), and neck (41.10%). Thus, further clinical
assessment is needed to confirm and the surveillance
of the back pain among informal garment workers is
needed by a prospective cohort study. The majority
of workers had physical fitness at fair to poor for all
parameters. Simple logistic regression indicated that
low back strength significantly related to muscular
discomfort.

To prevent muscular discomfort, promoting
of exercise in workplaces is essential. In addition,
the present finding found that prolong work activity
significantly related to muscular discomfort, thus there
should be promotion of awareness by ergonomics train-
ing to avoid prolonged and awkward posture at unfit
garment workstations. Tambon health promoting hos-
pital should promote exercise programs for awareness
and maintaining good physical fitness among informal
garment workers and measure the effectiveness of the
implementation program for back pain prevention.

What is already known on this topic?

There might be some previous studies reported
on musculoskeletal disorders among garment workers,
particularly, the garment manufacturing workers. How-
ever, the prevalence was shown differently according
to nature of work and workplace and nationality of
workers. Prolong posture might be previously reported
but had unclear correlation with discomfort.

What this study add?

In this cross-sectional study, data was collected
by using structured questionnaire and also physical
fitness tests among informal garment female workers.
The present findings confirmed that back strength
significantly related to muscular discomfort. For these
reasons, we confirm that workers with poor back
strength having higher risk of muscular discomfort
than other workers had good back strength.

Workers reported their feeling or symptoms
may be exaggerated and embarrassed to reveal real
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details, the bias may affect the results. Therefore, the
future research should be prospective cohort study
to identify risk factors among large scale of informal
garment female workers.
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