
Introduction

Low back pain (LBP) is one of the most common health
problems all over the world.  The lifetime prevalence of
low back pain is reported to be over 70% in European
countries and the peak prevalence occurred between ages
35 and 55 in the working population1).  Despite its benign
nature, LBP is the leading cause of disability and the high-
est cost for workers’ compensation in industrialized coun-
tries2–6).  In Thailand as well, high prevalence of LBP is
reported.  The six month prevalence of LBP was more

than 50% in the study population over 50 yr old7). 
Risk factors for LBP have not been completely eluci-

dated.  The most frequently reported risk factor for LBP
is heavy physical workload such as lifting, awkward pos-
ture, and whole body vibration8–10).  Life style is also
considered a risk factor of LBP.  Smoking behav-
ior8, 11, 12), lack of physical exercise8), and short sleep
hours13) increase the risk of LBP.  A systematic review
showed that there was no evident relationship between
alcohol consumption and LBP14).  An association between
LBP and psychosocial factors has also been report-
ed8, 15, 16).  Food processing workers are known to be a
high risk population for LBP because they work in awk-
ward postures, with lifting and manual handling of heavy
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materials, on the wet floor, and in hard tempera-
ture12, 13, 17, 18).  Epidemiological reports on LBP among
food processing workers are limited to those from devel-
oped countries, although the food processing industry is
one of the major industries in Southeastern Asia like
Samut Sakorn province in Thailand.  Migrant workers
were also reported to be a high risk group for LBP in
European countries19).  In Thailand, the number of for-
eign migrant workers increased dramatically from
700,000 in 1996 to 1,800,000 in 2007.  Among registered
foreign migrants in Thailand, 91% were from Myanmar
in 200720).  Health care including treatment of LBP for
foreign migrant workers has become an important social
issue in Thailand20).

In this study, we had focused on seafood processing
workers including many Myanmar migrants at a typical
factory in Thailand.  The first aim of this study was to
estimate the prevalence of LBP among seafood process-
ing factory workers in Thailand.  The second was to iden-
tify the association between LBP and risk factors such as
general characteristics, life style, and working condition.

Method

The design of this study was a cross-sectional survey
using a self-administered questionnaire to investigate the
prevalence of LBP and to identify risk factors among
seafood processing factory workers.

Subjects
One typical seafood processing factory, which was pos-

sible to investigate Thai and Myanmar workers at the
same time, was selected in Samut Sakorn province,
Thailand.  The study population consisted of 254 work-
ers including 88 Thai workers and 166 Myanmar migrant
workers.  All workers who had worked at least for six
weeks in this factory were invited to participate in this
survey.  Samut Sakorn province is a seaside town locat-
ed about 30 kilometers southwest of Bangkok.  The pop-
ulation of Samut Sakorn was 452,017 and the population
of foreign migrants was 103,426 in 2006.  And there are
over 2,900 seafood factories in this area.

The principal task of the workers was to produce
canned seafood such as tinned sardines.  The work con-
sisted of carrying containers of fish, washing fish, cutting
and packing fish, steaming and sealing cans, and packing
the products.  Workers prepared fish, gathering around
the work table in a continuous standing position.  The
floor was wet by water and melted ice in some places.
Unlike a frozen food factory, there was no work under
refrigeration.  As for steaming, cans were stepped on a
belt conveyor and carried into a steamer automatically.
Part of the work involved labeling the finished products

in a sitting position and then to carry the labeled tins to
the next work station.  Workers worked for 8 h per day
including one-hour lunch break, and had one day holiday
per week regularly.  There was not shift-work in the fac-
tory.

Questionnaire
We devised a structured self-administered questionnaire

including questions on LBP, general characteristics, life
style, and working conditions.  In addition, those who
could not read the questionnaire were interviewed ver-
bally using the same questionnaire.  We investigated LBP
at the current time point, during the recent 7 d, and the
recent 12 months.  Information on general characteristics
consisted of demographic, social, and health related fac-
tors; i.e., age, gender, nationality, education, length of
employment, health insurance, utilization of health care,
body mass index (BMI), perception of health status, and
past history of back injury.  Life style factors included
smoking status, alcohol consumption, sleeping time, and
regular physical exercise.  We devised 10 items to mea-
sure working conditions based on the Dutch
Musculoskeletal Questionnaire21), modifying the items
according to actual conditions in the factory being inves-
tigated.  All of the questions were reviewed and translat-
ed from English to Thai and the Myanmar by bilingual
health specialists.  Then, back-translation was done by
different bilingual specialists and the final versions in both
Thai and Myanmar were pretested at another seafood pro-
cessing factory prior to data collection.

Data collection
First, orientation for both Thai and Myanmar workers

in the factory was performed by the researchers.  Thai
and Myanmar health specialists explained each item on
the questionnaire for participants in their mother language
using common panels with pictures and figures as well as
words.  All data were collected in the factory during the
workers’ lunch breaks on the 16th and 17th February,
2009.  Informed consent was obtained after explanations
were given in their own language.  All participants were
free to refuse to respond to the questionnaire at anytime.
This study was approved by Human Ethics Committee,
Faculty of Public Health, Mahidol University.

Data analysis
We calculated the frequencies of each risk factor, the

point prevalence, 7-d prevalence, and 12-month preva-
lence among Thai and Myanmar workers, respectively.
We also compared these frequencies and the prevalence
among Thai workers with those among Myanmar work-
ers using χ2 test.  The associations between each risk fac-
tor and LBP were analyzed by logistic regression analy-
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sis adjusting for age and gender.  All variables that were
significantly associated with LBP after adjusting for age
and gender were selected as independent variables in the
multiple logistic regression model.  Nationality, health
status, history of back injury, regular physical exercise,
lifting heavy loads, twisting, over exertion, and slipping
on wet floor were simultaneously entered in the model
together with age and gender, which had biological plau-
sibility.  We used SPSS (Ver. 12.0J) computer package
for statistical analysis.

Results

Of 254 workers, 165 workers (65.0%) completed the
questionnaire.  Regarding nationality, 85 of 88 Thai work-
ers (95.6%) responded and 80 of 166 Myanmar workers
(48.2%) responded.  The mean age ± SD was 30.3 ± 10.4
overall, 36.1 ± 10.6 among Thai and 24.2 ± 5.6 among
Myanmar workers.

Table 1 shows the distribution of general characteris-
tics, life style factors and work-related factors among
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total, Thai, and Myanmar workers, respectively.
Compared with Thai workers, Myanmar workers were
younger, did not have health insurance, did not utilize the
hospital, not fat, considered themselves healthy and did
not have chronic diseases other than LBP.  Regarding life
style factors, Myanmar workers were less likely to per-
form regular physical exercise compared with Thai work-
ers.  Regarding work-related factors, Myanmar workers
were less likely to work while bending over or prolonged
sitting.  The point prevalence of LBP was 28.5% among
all subjects.  The 7-d and 12-month prevalence of LBP
were 32.1% and 44.8% respectively.  Thai workers
showed a relatively higher prevalence compared with
Myanmar workers (Table 2).

Table 3 shows age- and gender- adjusted odds ratios
for LBP in relation to general characteristic factors.  Four
factors were significantly associated with LBP, which

were age, nationality, perception of health status, and his-
tory of back injury.  As for lifestyle factors, only regular
physical exercise was significantly associated with LBP
as shown in Table 4.  Table 5 illustrates the association
between each work-related factor and LBP.  Four out of
ten factors were significantly associated with LBP.  Those
were lifting very heavy loads (50 kg), twisting posture at
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Table 3.   Prevalences and odds ratios for LBP in relation to each general char-
acteristic
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Table 4.   Prevalences and odds ratios for LBP in relation to each life style
factor

Table 5.   Prevalences and odds ratios for LBP in relation to each work related factor



work, over exertion of the arms at work, and slipping on
wet floors.  

These nine variables were simultaneously entered
together with gender into a multiple logistic regression
model (Table 6).  The results of multiple logistic regres-
sion analysis confirmed the significance of the associa-
tion among many of these factors.  Among general char-
acteristics, workers aged ≥40 yr (OR 4.31, 95%CI
1.17–15.83) were significantly more likely to develop
LBP independently.  In addition, those who did not have
a perception of a healthy or reasonably healthy status were
three times more likely to have LBP, while those who
had history of back injury were nearly eight times more
likely to have LBP compared to those without such his-
tory.  Regarding working conditions, those who experi-
enced a twisting posture at work sometimes or more fre-
quently were nearly five times more likely to have LBP
compared to those who experienced a twisting posture at
work seldom or never.  Furthermore, those who slipped
on wet floor had an approximately three times higher rate
of LBP.  Nationality, regular physical exercise, lifting
very heavy loads (50 kg), and over exertion of arms were
not significantly associated with LBP, although those fac-
tors showed a significantly increased age- and gender-
adjusted OR.

Discussion

This cross-sectional study showed that the prevalence

of LBP was high among seafood processing workers.  The
results indicated that LBP was independently associated
with older age, perception of health status, history of back
injury, twisting posture at work, and slipping on wet floor.
These findings are important as this study was the first
study of LBP conducted among both Thai and Myanmar
workers at a single seafood processing factory at the same
time. 

Although point prevalence should provide a better esti-
mation of the association with risk factors in cross-sec-
tional study, most epidemiologic studies about LBP used
the period prevalence as the outcome.  In this study, both
point and period prevalence were investigated. The point
prevalence, 7-d prevalence, and 12-months prevalence
were 28.5%, 32.1% and 44.8% respectively.  There are
not many information existed in the literature regarding
the epidemiology of LBP in tropical countries.
Chaiamnuay et al.22) reported that the 7-d prevalence of
back pain among Thai rural population was 12.8%, and
Darmawan et al.23) showed a higher point prevalence of
LBP among the Indonesian rural population at 15.1%, in
comparison with studies those in the Philippines, which
showed a prevalence of 7.5%.  Meta analysis9) of 40 stud-
ies mainly from developed countries, showed that the 12-
month prevalence of LBP was 22% for the population
under 35 yr old.  Compared with these general popula-
tions, seafood processing factory workers in this study had
a higher prevalence of LBP as the mean age was around
30 yr old.  Overall, the results of this study showed that
seafood processing factory workers in Thailand had a high
prevalence of LBP, the same as shown in previous stud-
ies of food processing workers12, 13, 18) in industrialized
countries.

Aging is a well known risk factor of LBP as degener-
ative changes in the spine and disc are one of the major
causes of LBP24).  Previous studies reported the associa-
tion between age and LBP among the Thai population7)

as well as the western population8, 9).  The findings of
this study were consistent with those of these previous
studies.  The majority of seafood processing workers in
this study were female like other reported food process-
ing workers such as cooks12, 25) and frozen food process-
ing workers13).  Although the association between gender
and LBP had been reported by previous studies11, 12),
there was no significant association in this study.  The
subjects in this series were relatively young compared
with those in previous studies.  Therefore, future study
among middle-aged and older workers would be neces-
sary.

Nationality was not significantly associated with LBP
after adjusting for all other confounding factors in con-
trast with reports from western countries, which have
shown that foreign migrant workers were at high risk of
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musculoskeletal disorders19, 26, 27).  In this study, there
was not much difference in life style and working condi-
tions between the two ethnic groups.  However, there
were differences in health insurance coverage and uti-
lization of health care services between two ethnic groups,
the same as there are in industrialized countries28–31).

There were only 19 (11.5%) obese (BMI≥25 kg/m2)
workers and obesity was not associated with LBP in this
study.  Miranda et al. reported that workers with a
BMI≥30 kg/m2 had a 1.9 times higher incidence of LBP
among forest industry workers under 40 yr old in Finland.
In the elderly Thai population, BMI was identified as a
predictive factor for spondylosis of the lower back7).
Compared with these previous studies, there were few
workers who had a BMI≥30 kg/m2 and the mean age was
younger in this study.  Regarding the health status, those
who did not considered themselves to be healthy were
three times more likely to have LBP.  Alexopoulos32)

reported that workers who had health problems had a
higher risk of developing LBP and Nagasu et al.12) also
showed an association between health-related problems
and LBP among Japanese school lunch cooks.  Our find-
ings were similar to those of these previous studies.
Establishment of a counseling and education system after
annual physical examinations may be important to advise
workers regarding health problems that could lead to a
higher prevalence of LBP.  Workers with other health
problems may need to pay more attention to preventing
LBP as well after annual health check-up for all workers.
It is noteworthy that workers with a history of back injury
had the highest adjusted OR.  A Canadian population-
based survey33) showed that a history of work-related low
back injury was positively associated with severe disabil-
ity due to LBP (OR 6.76, 95%CI 3.80–12.01).  Our find-
ing is consistent with that survey and indicates that pre-
vention of back injury is necessary in order to reduce the
prevalence of LBP in seafood processing factory.  

In this study, there was no apparent association between
life style factors and LBP.  Gilgil et al.11) reported that
those who smoked for 15 yr were more likely to devel-
op LBP.  Miranda et al.8) showed an association between
smoking and LBP among subjects over 50 yr old.  In
addition, another study34) showed an association between
smoking and decreased bone mineral density in women.
As participants in our study were young compared to the
study populations in these reports, long-term evaluation
of the influence of smoking might be necessary.  Although
short sleep hours were reported to be a risk factor for
LBP in previous studies12, 13), only five workers slept less
than six hours on average and sleep duration was not asso-
ciated with LBP in this study.  There was no association
between regular physical exercise and LBP in contrast
with previous studies which reported the association

between a lack of physical exercise or activity and
LBP8, 12, 35).  In this study, there might be a lack of knowl-
edge about appropriate exercises to prevent LBP among
workers.  In fact, there had not been any health promo-
tion program focusing on physical exercise in the facto-
ry.  In order to prevent LBP, education on appropriate
exercise methods would be necessary.

As for working condition, lifting very heavy loads of
50 kg, twisting posture, over exertion of arms, and slip-
ping on a wet floor were associated with LBP after adjust-
ing for age and sex.  After adjusting for all confounding
factors by multiple logistic regression analysis, two fac-
tors, twisting posture at work and slipping on a wet floor,
showed significant independent associations with LBP.
Lifting heavy loads, a well known as a risk factor of LBP
in the workplace, was reported by previous stud-
ies8–10, 17, 36), but was not major contributing factor among
the relatively young and short-term workers in this study.
However, twisting posture at work had a significant asso-
ciation with LBP in this study.  Lotters et al.9) showed
that OR for frequent bending or twisting of the trunk was
1.68 (95%CI 1.41–2.01) on Meta analysis.  Another recent
study37) showed that the association between twisting pos-
ture and LBP and ORs were distributed between 1.2 and
2.2.  In comparison with these reports, our study showed
a higher odds ratio 3.34 (95%CI 1.03–10.81).  Most of
the seafood processing workers were performing their
work in a limited space around the worktable.  In addi-
tion, the floor often got wet making it easy to slip.  For
these reason, it is thought that they more frequently
assumed postures in which they twisted their trunk.
Slipping on wet floor was also significantly associated
with LBP similar to the finding in a previous study for
cooks12).  In this study, there was a clear association
between factors related to working conditions and LBP.
Previous studies have confirmed that work-related injuries
and disorders can be prevented by appropriate risk assess-
ment and employee training38, 39).  The result of this study
shows the possibility of reducing the prevalence of LBP
among seafood processing workers by appropriate train-
ing and improvement of the work environment such as
securing a sufficient work space for appropriate postures
and adequate floor management.

There are several limitations in this study.  As the
employment period of subjects was relatively short, the
long-term influence of these work conditions could not
be assessed.  And lower response rate among Myanmar
workers might be a bias, since there is a possibility that
those with anxieties regarding health or registration tend-
ed not to participate which might lead to an underesti-
mation of LBP.  In addition to non-respondent bias, a
healthy migrant effect should be taken into account.
Reports from western countries have shown that migrant
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mortality was lower than the mortality of the host popu-
lation40, 41).  As one of the explanations, self-selection at
the time of immigration was considered42).  There was a
possibility that Myanmar migrant workers in this study
were relatively healthy and had less LBP at the time of
immigration because of self-selection.  There is also a
limitation in generalization of these results to workers of
other nationalities and occupations.  Besides, only one
factory was selected in this study.  This limits to gener-
alize results to other factories in this area.  Furthermore,
because the factory in this study was comparatively new,
built two years ago and designed to use pushcarts, gen-
eralizability of the result might be limited.

Our findings, however, show the first evidence of a
high prevalence of LBP among food processing workers
and the need for workplace health promotion focusing on
prevention of LBP in a tropical country that is becoming
industrialized.

Conclusion 

Seafood processing workers had high prevalence of
LBP.  We confirmed that factors such as age, perception
of health status, history of back injury, twisting posture,
and wet floor were associated with LBP.  The findings
show the necessity of preventive measure focusing on
LBP and health promotion should focus on the working
environment and working posture.  Furthermore, more
attention should be paid to other factors such as health
status, especially for older age groups.  Counseling and
education after annual physical examination in the work-
place may be important for this group.  Further longitu-
dinal study is required with a longer work history.
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