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Abstract

A cross-sectional study was conducted to ex-
amine the prevalence and associated factors of work
related accidents among sawmill workers in Bang-
sue District, Bangkok. During June, 2012, a sample
of 157 sawmill workers randomly selected from 16
sawmill factories in Bangsue District were
interviewed about their experiences in worked
related accidents in the past year, work experiences,
safety behaviors, working conditions, and demographic
data. In addition, the owners/managers of the

factories were interviewed to obtained information on
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safety management system of the factories. Factors
associated with work related accidents were
analyzed using multiple logistic regression.

The result shows a 10.8% of work related
accidents in the past year among sawmill workers
in Bangsue District, Bangkok. The factors signifi-
cantly associated with prevalence of work related
accidents are male (OR = 24.6, 95% CI = 1.5 - 399.1)
and unavailability of personal protective equipment
for workers (OR = 20.4, 95% CI = 1.2 - 337.9).

The findings suggested that sufficiently
provision of personal protective equipment for
workers, especially male worker, could potentially
reduce risk of work related accidents in sawmill
factories. Further studies with large sample size are
suggested to confirm the observed findings.

Keywords: Work related accidents/Sawmill

factories/Risk factors
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Abstract

Objective

Rapid economic growth transformed Thai-
land from a developing to a newly industrialized
middle-income country. This fuelled a transition
in health-risk factors including an increase in
the prevalence of hypertension, an important risk
factor for mortality associated with heart disease
and stroke. This study analyses changes in health-
risk factors and associated hypertension trends
over a 4 year period in a large national cohort of
Thai adults.

Design and methods

Data derived from 60,569 Sukhothai Tham-
mathirat Open University students living all over
Thailand and participating in the Thai Cohort
Study by responding to mail-based questionnaire
surveys in both 2005 and 2009.

Results

Overall, the prevalence of hypertension

among cohort members increased from 5.0% in
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2005 to 6.1% in 2009.
in 2009 was higher in both sexes, 7.6% vs 9.4%

for males and 2.8% vs 3.4% for females. In both

Hypertension prevalence

sexes, hypertension associated with increasing age,
obesity, diabetes, high blood lipids and alcohol
consumption. In males, hypertension associated
with marriage, smoking and higher income.

Conclusion

In Thailand, hypertension prevalence is
increasing and is associated with obesity, diabetes
mellitus, high blood lipids and alcohol consumption.
Smoking, being married and having a high income
are associated with hypertension in males but not
in females. Thais should be encouraged to exercise
more and control weight, stop smoking, drink less
alcohol and consume healthy low fat foods.

Keywords: Risk factor/Hypertension/Health
impact/Cohort study

Introduction

A systematic review covering the period
1980 to 2003 estimated that the prevalence of
hypertension among adults around the globe was
about 30% overall, varying substantially in each
region by age, gender and ethnicity. The lowest
rate was among rural Indians (5.2%) while the
highest was in middle aged Poles (70.7%) (Kearney,
Whelton, Reynolds, Whelton, & He, 2004). Across
the review period, especially in the last decade, the
rates in developed countries tended to be stable
or fell while in developing countries, prevalence
increased. Hypertension has been identified as a
major risk factor for cerebrovascular disease and
ischemic heart disease which together cause 7.1
million deaths per year (Chobanian et al., 2003).

Although the exact etiology of hypertesion
is unknown, it is associated with many
risk factors such as overweight, high sodium

intake, low physical activity, excessive alcohol
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consumption (Chobanian et al, 2003), diabetes
mellitus and hyperlipidaemia (Halperin et al.,
2006; Messerli, Williams, & Ritz, 2007). One study
estimated that diabetes mellitus increased the
risk of hypertension by 41% (Levin et al., 2010).
Chronically high alcohol consumption also induces
high blood pressure (Saremi, Hanson, Tulloch-Reid,
Williams, & Knowler, 2004; Wildman et al., 2005),
heart failure and kidney failure (Klatsky, 2003).
Sodium overload leads to extracellular volume
expansion and an increased blood pressure; salt
is therefore a risk factor aggravating blood pressure
(He & MacGregor, 2007). Salt intake in Asian
countries can be as high as 12 grams per day
(He & MacGregor, 2010), far exceeding the daily
requirement, believed to be less than 0.25 grams.

In Thailand, a recent National Health Survey
estimated the prevalence of hypertension among
adults in 2009 to be 22% (Aekplakorn et al., 2012).
Hypertension is an underlying factor for important
causes of death in the Thai population including
stroke (10.7%) and ischemic heart disease (7.8%)
(Porapakkham et al., 2010); these contributed
to 976,000 disability-adjusted life years (DALYs)
(9.8%) (Bundhamcharoen, Odton, Phulkerd, &
Tangcharoensathien, 2011).

Rapid socio-economic development has
encouraged Thai people to migrate from rural to
urban areas. At present, around 40% live in urban
areas (Lim et al., 2009). Urban people tend to
have unhealthy diets (more “junk” food), sedentary
life-styles and physical inactivity (Banwell et al.,
2009; Lim et al, 2009) and higher inter-related
hypertension, obesity, elevated cholesterol
and elevated glucose (Aekplakorn et al., 2008;
Aekplakorn et al., 2012).

Thais need to understand the trends in
hypertension risk factors in order to plan and

implement timely prevention. The study reported
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here utilizes data from the ongoing national Thai
Cohort Study (TCS) described below. We examine
the transition in health-risk factors including
demography, socio-economic status, health history
and personal behaviours, and associations with

prevalence of hypertension in 2005 and in 2009.

Methods

Thai Cohort Study

In order to track the dynamics of risks and
outcome for population health research, a large
nationwide cohort of young adults provides a
suitable study group. However, health surveys
are complex especially when conducted by mail
questionnaires. Open University students have
special attributes that make them suitable for such
studies. This is because they live all over the country,
are usually of modest means indistinguishable from
the general population, and are capable of responding
accurately to complex questions regarding health,
illness, disability, diet and lifestyle.

The Thai Cohort Study (TCS) began with
a baseline survey in 2005 (Sleigh, Seubsman, &
Bain, 2008). Twenty-page questionnaires were sent
to the 200,000 enrolled Sukhothai Thammathirat
Open University (STOU) students with 87,134
responding. TCS participants lived in all areas
of Thailand, had ages ranging from 15 - 87 years
(mean age 30.5 years), and 54.7% were females
(Sleigh et al., 2008). A 4-year follow-up survey was
conducted in 2009 with around 60,000 (> 70%) of
the original cohort responding. There was a small
tendency for non-respondents to be young, male
and urban. However, the effects on demographic
parameters of the 2009 follow up cohort were minimal.
Details regarding the TCS such as the 2005 and
2009 questionnaires, study population and survey
methods have been published elsewhere

(Seubsman, Yiengprugsawan, Sleigh, & Thai Cohort
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Study, 2012; Seubsman et al., 2011; Sleigh et al,,
2008; Thinkhamrop, Seubsman, Sleigh, Thinkhamrop,
& Thai Cohort Study, 2011).

Cohort members were broadly representative
of the Thai population although at baseline in
2005 the cohort were younger (aged < 40 years,
84% vs. 49%), more urban (51.8% vs. 31.1%), lived
more in Bangkok and in the Central region (47% vs.
24%) and were better educated (most participants
had graduated from high school) than the general
Thai population (Sleigh et al., 2008). However, the
members of cohort represent STOU students well
in demography, geography and socio-economy
(Seubsman et al., 2012).

Variables and categories

The baseline questionnaire evaluated
health-risk factors and their association with
chronic diseases and included several sections:
demography, socio-economic status (SES),
underlying diseases (doctor diagnosed diabetes,
high blood lipids and kidney diseases), food
consumption and physical activities, smoking and
alcohol consumption.

Participants were classified into 3 age groups:
younger (< 30 years), middle (31 - 40 years) and
older (> 40 years) and their marital status was
noted (partnered or not). Personal monthly income
was reported in 4 categories: < 7000 baht, 7001 -
10000 baht, 10001 - 20000 baht and > 20000 baht.
One US dollar was equivalent to 42 baht in 2005
so these incomes were quite low.

Body mass index (BMI) was determined from
self - reported weight and height and calculated
as the ratio of weight in kilograms (kg) divided
by the square of height in meters (m?). BMI was
categorised according to Asian criteria (Banwell
et al., 2009; Seubsman et al., 2010; Weisell, 2002;
Yiengprugsawan, Banwell, Seubsman, Sleigh,
& Thai Cohort Study, 2012) into 4 categories:

underweight (BMI < 18.5), normal (18.5 to < 23),
overweight (23 to < 25), and obese (= 25).

Physical activity was categorised as follows:
1) house work and gardening frequency - divided
into 4 categories ranging from < 3 times per month
to most days; 2) moderate and strenuous physical
activity - for at least 20 minutes, and walking for
at least 10 minutes, which were each reported
with 4 choices ranging from never to > 5 times
per week. Sedentary behaviour was also recorded
with participants reporting how many hours per
day they regularly spend sleeping, sitting and
watching television and /or using computers.

Food consumption frequency (deep fried,
instant, roast or smoked, soybean products and soft
drinks) was reported based on a ve-point Likert
scale ranging from less than once a month to once
or more a day. Western-style fast food exposure
was noted on a three-point scale from less than
once to more than 3 times per month. Fruit and
vegetable consumption were recorded as standard
serves eaten per day.

Smoking categories were “never”, “ex-smoker”
and “current-smoker”. Alcohol categories were
based on current behaviour and in 2005 were
divided into “regular drinker” or “not regular
drinker”; the latter category included non-drinkers.
In 2009 regular drinking was based on actual
frequency - 0 to 3 days/week (not regular drinker),
4 to 7 days/week (regular drinker).

Statistical analyses

All analyses were performed using SPSS
software. Participants were separated into 2 groups,
male and female. In each sex, the frequency noted
for each variable in 2005 and 2009 was compared
by Chi-square test of association. In the 2005 and
2009 surveys, the prevalence of hypertension and
its 95% condence interval (CI) were calculated for

each value of each categorical variable in both
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male and female participants and the influence
on prevalence by each variable was evaluated
by Chi-square test. In each sex, the prevalence
rates for 2005 and 2009 of each category in each
variable were compared using a Chi-square test.
All p-values were 2 tailed and 5% (p < 0.05) was
used for the significance level.

Due to a small number of missing values,
totals varied slightly for each muti-variate

analysis.

Results

Risk factors for hypertension

Overall, from 2005 to 2009 the prevalence
of hypertension among cohort members increased
from 5.0% to 6.1%. In both years, the rate of
hypertension for males was approximately 2.5 times
higher than the corresponding rate in females. The
prevalence of hypertension in 2009 was moderately
higher among males and slightly higher among
females when compared to levels in 2005 (Tables
1 and 2, p < 0.0001). In both males and females,
the prevalence of hypertension significantly
increased with age.

In both years more than half the males
were married and the proportion married increased
significantly across the four-year period (Table 1).
In both married and unmarried groups, the
prevalence of hypertension was significantly higher
in 2009 than in 2005. In addition, married females
were significantly more common in 2009 than in
2005; however marital status had no influence on
hypertension in females (data not shown).

Personal monthly income of males was
significantly higher in 2009 than in 2005 (Table 1).
In both surveys, prevalence of hypertension in
males increased with higher incomes. The effect of
income as a risk factor for hypertension remained
similar over the four-year period. In all categories
of income, the rates of hypertension in 2005 and
2009 were not different except in those earning
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< 7000 baht, for whom the rate was significantly
higher in 2009 than in 2005. Among females,
personal monthly income was significantly higher
in 2009 than in 2005; however it had no association
with hypertension (data not shown).

In males and females, proportions of
overweight and obese participants were significantly
greater in 2009 than in 2005 (Tables 1 and 2).
In both 2005 and 2009 surveys, the prevalence of
hypertension in males and females significantly
increased with an increasing BMI. In both overweight
and obese males and females the hypertension
prevalence rates were higher in 2009 than in 2005
but these differences were statistically significant
only among obese cohort members.

In males and females, the prevalence of
type 2 diabetes was significantly higher in 2009
than in 2005 (Tables 1 and 2). In both years,
the prevalence of hypertension among type 2
diabetics was notably higher than in non-diabetics.
The effect of diabetes on hypertension was similar
in both years for both sexes.

In 2009, among males and females high
blood lipids prevalence increased and kidney
disease prevalence decreased when compared to
2005 (Tables 1 and 2). In both years, the prevalence of
hypertension in males and females who suffered
from high blood lipids or kidney disease was
significantly higher than in those without high
blood lipids or kidney disease. The prevalence of
hypertension in 2009 was moderately higher than
that in 2005 in both male and female participants
with high blood lipids or kidney disease.

In males, the percentage of smokers was
slightly lower in 2009 than in 2005 (Table 1). In both
years, the prevalence of hypertension in smokers
was significantly higher than that in non-smokers.
In both smokers and non-smokers, the prevalence
of hypertension was slightly higher in 2009 than
in 2005.

In males, the percentage of regular alcohol
drinkers was slightly lower in 2009 than in 2005
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(Table 1). The prevalence rate of hypertension in
non-regular or non-drinkers in both sexes was a
little higher in 2009 than in 2005. In both males
and females in both years there was a substantial
positive effect of drinking on the occurrence of
hypertension; this alcohol effect was statistically
significant in both years for males and in 2009 for
females (Table 2).

Potential risk factors that had no influence
on hypertension (data not shown)

Sedentary habits and physical activities

The study found that male and female
participants did less house work or gardening
in 2009 than in 2005 and they slept for more
hours in 2009 than in 2005. They spent more
time watching television or using computers and
sitting for any purpose in 2009 than in 2005.
Male and female participants spent more time
engaged in walking, moderate or strenuous physical
activity in 2009 than in 2005. However in either
sex, sedentary habits or physical activity had no
effect on hypertension.

Food consumption habits and fruits and
vegetables consumption

Compared to 2005, male and female partici-
pants in 2009 consumed less deep fried or instant
food and soft drinks, but more Western fast food.
However, food consumption had no association
with hypertension in either sex. Also, participants
of both sexes consumed more fruit and vegeta-
bles per day in 2009 than in 2005, but this had

no impact on hypertension.

Discussion

In the national Thai Cohort Study (TCS),
hypertension has increased in both sexes between
2005 and 2009 reflecting an increase in risk factors
such as older age, obesity, diabetes mellitus and
high blood lipids. Smoking, alcohol consumption
and kidney disease in both sexes slightly decreased
between 2005 and 2009. In both survey years, the
prevalence of hypertension was markedly higher

in males than in females; this was compatible
with the results of other studies (Choi et al., 2006;
Porapakkham, Pattaraarchachai, & Aekplakorn,
2008; Rampal, Rampal, Azhar, & Rahman, 2008).
One partial explanation is that in premenopausal

women, which includes most of the cohort females,
hypertension is less prevalent than in age-matched
men,; these findings reverse after menopause but it
will be another decade before most cohort females
reach that age (Burt et al., 1995).

The increase in hypertension prevalence
across the 4-year period among males was
more notable than that among females. This sex
differential may be mainly explained by differences
in exposures to rigk factors reflecting higher health
awareness among females (Aekplakorn et al., 2008;
Aekplakorn et al., 2012; Rampal et al., 2008). For
example, Thai females are less likely to drink
alcohol and smoke cigarettes than males, both
of these behavioural factors are associated with
increased risk of hypertension. As well, cohort
females weighed relatively less and were less likely
to have diabetes or high blood lipids.

The prevalence of hypertension in the
2005 and 2009 increased with age in both sexes
which was consistent with the results from
previous studies in Thailand (Aekplakorn et al.,
2008), China (Meng et al., 2011) and Korea (Jo et
al., 2001). Blood pressure increases with age in part
due to the gradual increase in peripheral vascular
resistance (Franklin et al., 1997). The age effect
on hypertension was similar in 2005 compared to
2009: in both years, the trend of increasing blood
pressure with increasing age showed a five to six
fold monotonic increase.

In both survey years, the higher prevalence
of hypertension among partnered or married males
agreed with the results of other studies (Min,
Chang, & Balkrishnan, 2010; Rodrigues Barbosa &
Ferreti Borgatto, 2010). However, these results were
likely to be confounded to a small degree by age;

in both survey years, the majority of married males
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were middle and older aged whereas the majority
of single males were young and middle age.

In males and females, a higher personal
monthly income in 2009 compared to that in 2005
may be a result of a longer period of employment
and a higher educational achievement. In both
surveys, the prevalence of hypertension in males
increased with an increase of personal monthly
income; this was comparable with the results of
other studies in Thailand (Porapakkham et al., 2008).
High income males tended to consume more food
and alcohol so they were likely to be obese. Our
Thai study showed that the percentage of obesity
and of current drinkers in high income males
(> 10,000 baht) was higher than that of those
with low income (> 10,000 baht). In contrast, the
prevalence of hypertension in Korean males tended
to decrease with an increase of household income
(Jo et al., 2001). The risk of hypertension in adults
also decreased with an increase of a personal
monthly income in Korea (Choi et al., 2006) and
of household income in the US (Kaplan, Huguet,
Feeny, & McFarland, 2010). High income Koreans
preferred to use a high quality health care
service so they had a better health screening and
prevention (Min et al., 2010). These results
overall are commensurate with the concept of
a tipping-point for the relationship between
socio-economic status, body size and hypertension
risk factors where developing countries have
the pattern found here among Thai males (high
income, high body size and high hypertension)
and developed countries have the opposite pattern
(high income is health protective) (Ball & Crawford,
2005; Diez-Roux et al., 1999; Seubsman et al., 2010;
Sobal & Stunkard, 1989).

Our study agrees with previous research in
Thailand (Aekplakorn et al., 2007) which has found
obesity prevalence was rapidly rising. Overweight
Thai adults increased from 16.2% in 1997 to 18.2%
in 2004 (Aekplakorn et al, 2007). Likewise, the
prevalence of class I and class 1I obesity of Thai
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adults (BMI 25-30 vs BMI 30+) rose from 19.3% and
6.3% in 1997 to 22.8% and 7.5% in 2004 respectively
(Aekplakorn et al., 2007). In the Thai Cohort Study
earlier analyses have shown that increased BMI
associated with urbanization, reduced physical
activity, doing less housework or gardening and
over 4 hours per day watching television or using
computers (Banwell et al., 2009).

In 2005 and 2009, the prevalence of
hypertension in both sexes tended to increase
as BMI increased and this effect was consistent
with the results of other studies in Thailand
(Aekplakorn et al., 2012) and the US (Wang & Wang,
2004). In addition, blood pressure (systolic and
diastolic) in males and females significantly
increased with an increase of BMI (Wang &
Wang, 2004). Risk of hypertension in males and
females had a direct association with BMI in Thai
(Aekplakorn et al., 2008), Malaysian (Rampal et al.,
2008) and Chinese people (Meng et al., 2011). This
study confirmed that obesity was an important risk
factor of hypertension.

The prevalence of diabetes mellitus in males
and females was significantly and substantially
higher in 2009 than in 2005. The 50 - 80% increase
in prevalence may be due to aging and urbanization
and was compatible with the results in other
studies in Thailand (Aekplakorn et al., 2007;
Aekplakorn et al., 2011). For our cohort, in both
years the prevalence of hypertension in males and
females who suffered from diabetes mellitus was
remarkably higher than in their counterparts who
were non-diabetic; this was consistent with results
elsewhere, as reported from Barbados (Rodrigues
Barbosa & Ferreti Borgatto, 2010) and the USA
(Hsia et al., 2007). In other studies, diabetes was
significantly associated with an increased relative
risk of hypertension in the US (Wang et al., 2006)
and Japan (Fukui et al., 2011).

In both sexes, the prevalence of high blood
lipids was significantly higher in 2009 than in 2005;
this may be the results of aging, higher education
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attainment and urbanization. However, compared
to the results of a previous national survey in 2004
(Khonputsa et al., 2010), the prevalence of high
blood lipids in 2005 was similar in males (13.7%
vs 13.6%) but notably lower in females (6.9% vs
17.1%). The prevalence of hypercholesterolemia
increased with age, higher educational attainment
and urban residence (Khonputsa et al., 2010). In the
present study more highly educated people tend to
consume more food, drink more alcohol and smoke
more cigarettes and urban people were likely to
consume more unhealthy food (“Junk” foods) and
exercise less. In both years TCS participants with
high blood lipids had a noticeably higher risk of
hypertension compared to those without; this
confirmed the results of previous studies in
Thailand (Aekplakorn et al., 2008), Finland
(Laaksonen et al., 2008) and the US (Halperin et al.,
2006; Sesso, Buring, Chown, Ridker, & Gaziano, 2005).

We found that the prevalence of kidney
disease in both sexes decreased about 30% from
2005 to 2009 which was in the opposite direction
to the results of other Thai studies (Domrongkit-
chaiporn et al., 2005; Ingsathit et al., 2010). In these
other Thai studies involving earlier and longer
periods for several thousand participants the
prevalence of chronic kidney disease rose from
1.7% in 1985 to 6.8% in 1997 (Domrongkitchaiporn
et al., 2005) and 8.6% in 2007 (Ingsathit et al.,
2010). In both TCS survey years, the prevalence of
hypertension was significantly higher in participants
with kidney disease than in those without; this
was comparable with the results of others studies
in the Czech Republic (Jancova et al., 2008), Spain
(Ridao et al., 2001), the US (Buckalew et al., 1996)
and the UK (Johnston & Davison, 1993).

In Thailand, the trend of smoking in
both sexes has been declining partly due to an
extensive government program which has included
banning smoking in public areas and increased
tobacco taxes (Pachanee et al., 2011). This trend is
supported by TCS data which revealed that

smoking was significantly lower in 2009 than in 2005

in both males and females. However, other surveys
have shown that smoking tends to decrease in
males but increase in females (Aekplakorn et al.,
2008; Sangthong et al., 2012). Among 2009 TCS
members smoking was substantially higher in
males than in females (47.3% vs 3.3%) and the
prevalence of smoking among both males and
females was lower than in other Asian countries
such as Malaysia (54.2% in males, 12.7% in females)
and Korea (61.6% in males, 4.3% in females). The
increased risk of hypertension among smokers
in the present study, especially in males, was
consistent with the results of previous studies
(Halimi et al., 2002; Halperin, Gaziano, & Sesso,
2008; Pang et al., 2010). Also, in females, smoking
had no detected influence on the risk of hypertension
which was consistent with the results of other
studies in the US (Schwandt, Coresh, & Hindin,
2010) and Korea (Jo et al., 2001).

In both sexes, the proportion of those who
consume alcohol slightly decreased between 2005
and 2009; this may reflect that alcohol reduction
program was able to achieve the targets especially
in the younger population. The results were
different from a previous study (Assanangkornchai,
Sam-Angsri, Rerngpongpan, & Lertnakorn, 2010)
which reported that per capita alcohol consumption
in liters of the Thai population increased from 7.5
in 1990 to 8.5 in 2001. The prevalence of regular
drinkers in our study was lower than the National
Household Survey in 2007 (Assanangkornchai et
al., 2010) (9.5% vs 48.4% for males, 0.61% vs 12.7%
for females). These results are compatible with
the results of other studies which showed that an
increase in alcohol consumption was associated
with increased prevalence of (Stranges et al., 2004)
and risk of hypertension (Pang et al., 2010; Saremi
et al., 2004; Witteman et al., 1989).

The results reported here have some
strengths and limitations that should be noted. The
data are derived from the largest cohort study in
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Thailand. Participants live all over Thailand and
they represent the Thai population well for many
socio-demographic and socio-economic factors
(Seubsman et al., 2012). They have a high educational
attainment meaning self-reported questionnaire
results can be more reliable although still
subject to reporting and information error. We
have validated self-reported hypertension (Prasutr
Thawornchaisit, 2013, under review) in a random
age-sex matched sub-sample of the cohort
reporting hypertension (n = 240) or no hypertension
(n = 240) phoned by a physician to investigate
and confirm the diagnosis. The study found the
sensitivity of self-report was high (82%) and that
negative reports were usually accurate (86%). In
addition, a study of the validity of self-reported
weight and height in our cohort found that the
accurary was quite acceptable (Lim, Seubsman,
& Sleigh, 2009). However, most participants are
younger, have a higher educational achievement
and are slighly more urban than the overall Thai
population. Most factors (risks and protections)
were measured so the results reflected the true
situation of hypertension in Thais. These analyses
of 2005 and 2009 TCS data were cross-sectional
so causes and effects are measured at one point
in time so it is difficult to definitively demonstrate
the causal links between risk factors and health
outcomes.

In summary, prevalence of hypertension
in the Thai population is increasing as a result
of population ageing and a higher prevalence of
obesity, diabetes mellitus and high blood lipids.
The Thai government should consider expanding
its village-based hypertension screening to include
detection of overweight and obesity. This blood
pressure screening in the population is essential to

identify hypertensives for treatment. Adding BMI
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assessment enables health education regarding
physical activity and diet, enhancing prospects
of hypertension prevention. Successful policy
implementation will prevent hypertension and
mortality from cardiovascular diseases and stroke.
Thais should be encouraged to eat a healthy diet,
to increase physical activity, to stop smoking and

to drink less alcohol.

Acknowledgements and Funding

This study was supported by the International
Collaborative Research Grants Scheme with joint
grants from the Wellcome Trust UK (GR071587MA)
and the Australian National Health and Medical
Research Council (268055), and by a Global Health
grant from the NHMRC (585426). We thank the
staff at Sukhothai Thammathirat Open University
(STOU) who assisted with student contact and the
STOU students who are participating in the cohort
study. We also thank Dr.Bandit Thinkamrop and his
team from Khon Kaen University for guiding us

successfully through the complex data processing.

Conflict of interest
The authors declare that there are no
conflicts of interest.

Ethical approval

Ethical approval was obtained from
Sukhothai Thammathirat Open University Research
and Development Institute (protocol 0522/10) and
the Australian National University Human Research
Ethics Committee (protocol 2004344 and 2009570).
All participants gave informed consent to the study.
All data were de-identified and encrypted. All data
are stored in a locked cabinet only accessible to

the project leader.

Journal of Safety and Health : Vol. 5 No. 20 September - November 2012 23



1719819 ﬂﬁ?Nﬂﬁa(ﬂﬁﬂLLﬁzEj%ﬂ?W

19 5 afuf 20 davadufoniuenss - woeRnew 2555

Table 1 Hypertension prevalence and risk factors in male Thai Cohort members, 2005 & 2009.

Risk factor Cohort Hypertension prevalence (%)
2005 2009 P-value® 2005 2009 P-value®
n % n % 95% CI 95% CI
All participants 27407 100 27407 100 7.6 94 < 0.0001
7.0-8.0 9.0-10.0
Mean age-y (S.D.) 33.5(8.9) 37.5(8.9)
Agerange-year 17 -88 21-92
Demographic data
Age group < 0.0001
<30y 11690  42.7 6688 24.4 34 2.8 <0.038
3.0-40 24-32
31-40y 9861 36.0 11519 420 6.9 6.2 <0.026
6.0-7.0 58-6.6
>40y 5856 214 9200 33.6 17.2 18.1 0.15
16.0-18.0 17.3-189
P-trend P < 0.0001 P < 0.0001
Married/partnered < 0.0001
No 11640 436 16682 377 5.0 6.4 < 0.0001
46-54 6.0-7.0
Yes 15057 564 9449 62.3 9.6 11.2 < 0.0001
9.0-10.0 11.0-12.0
P-value P < 0.0001 P < 0.0001
Socioeconomic status
Personal monthly income (baht)” <0.0001
<7000 8396 31.3 4270 16.1 44 6.2 < 0.0001
40-50 5.0-7.0
7001 - 10000 6132 22.8 4526 17.0 5.6 5.1 0.28
5.0-6.0 40-6.0
10001 - 20000 8278 30.8 10339 389 8.8 8.3 0.25
8.0-9.0 8.0-9.0
> 20000 4054 15.1 7439 28.0 14.8 15.2 0.61
14.0-16.0 14.0-16.0
P-trend P < 0.0001 P < 0.0001
BMI classication’ < 0.0001
Underweight 1506 5.6 1008 3.8 2.1 14 0.18
(BMI < 18.5) 1.0-3.0 1.0-20
Normal 12833 476 11075 413 4.2 4.8 < 0.027
(18.5 < BMI < 23) 40-50 40-50
Overweight 6103 22.6 6730 25.1 7.9 8.7 0.11
(23 < BMI < 25) 7.0-9.0 8.0-9.0
Obese 6519 24.2 7989 29.8 15.0 16.9 <0.0023
(BMI = 25) 140-16.0 16.0-18.0
P-trend P < 0.0001 P < 0.0001

*Chi-square test

PAt the time of the survey in 2005, US$1 = 42 Thai baht
“BMI classification based on criteria used for Asian people.

24 Journal of Safety and Health : Vol. 5 No. 20 September - November 2012



Table 1 (continue)

YUNAITNATNITBIAY

Research Article

Risk factor Cohort Hypertension prevalence (%)
2005 2009 P-value® 2005 2009 P-value®
n % n % 95% CI 95% CI
Underlying diseases
Diabetes mellitus type 2 < 0.0001
Yes 419 15 637 2.3 42.2 42.9 0.84
37.0-47.0 39.0-470
No 26987 985 26756 97.7 7.1 8.6 < 0.0001
70-74 8.0-9.0
P-value P < 0.0001 P < 0.0001
High lipids < 0.0001
Yes 3760 13.7 5260 19.2 20.6 24.2 < 0.0001
19.0-22.0 23.0-25.0
No 23646  86.3 22133 8038 5.5 5.8 0.18
5.0-6.0 54-6.2
P-value P < 0.0001 P < 0.0001
Kidney disease < 0.0001
Yes 732 2.7 511 1.9 17.3 23.1 <0.012
15.0-20.0 19.0-27.0
No 26674 973 26882  98.1 7.3 9.1 < 0.0001
7.0-8.0 8.7-95
P-value P < 0.0001 P < 0.0001
Personal behaviours
Smoking status < 0.0001
Never 13320 497 14238  52.7 6.2 75 < 0.0001
58-7.0 7.0-8.0
Ex-smoker 8390 31.3 7691 28.5 10.0 134 < 0.0001
9.0-11.0 13.0-14.0
Current-smoker 5114 19.1 5065 18.8 7.4 8.6 <0.024
7.0-8.0 8.0-9.0
P-trend P < 0.0001 P < 0.0001
Drinking status <0.04
Non-regular 24358  89.8 23727  90.b 7.2 9.0 < 0.0001
6.8-76 8.6-94
Regular 2779 10.2 2484 9.5 11.3 12.4 0.35
10.0-12.7 11.0-14.0
P-value P <0.001 P < 0.0001

“Chi-square test
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Table 2 Hypertension prevalence and risk factors in female Thai Cohort members, 2005 & 2009.

Risk factor Cohort Hypertension prevalence (%)
2005 2009 P-value® 2005 2009 P-value®
n % n % 95% CI 95% CI
All participants 33162 100 33162 100 2.8 34 < 0.0001
2.6-3.0 3.0-40
Mean age-y (S.D.) 30.1 (7.7) 34.1 (7.7)
Agerange-year 15-73 19-77
Demographic data
Age group < 0.0001
<30y 195656  59.0 13004 392 1.7 1.3 < 0.005
1.0-20 10-15
31-40y 9939 30.0 13168  39.7 3.0 2.5 <0.01
26-34 2.0-3.0
>40y 3667 111 6976 21.0 8.1 8.9 0.17
7.0-9.0 8.0-10.0
P-trend P < 0.0001 P < 0.0001
BMI classication” < 0.0001
Underweight 6656 20.3 4637 14.2 1.4 1.1 0.19
(BMI< 18.5) 1.0-20 07-15
Normal 19326 589 18321  56.3 2.1 1.9 0.18
(18.5 < BMI < 23) 19-23 1.7-21
Overweight 3389 10.3 4427 136 35 3.8 0.488
(23 < BMI < 25) 3.0-40 3.0-40
Obese 3431 105 5158 158 8.4 9.9 <0.0167
(BMI > 25) 7.0-9.0 9.0-11.0
P-trend P < 0.0001 P < 0.0001

“Chi-square test

"BMI classification based on criteria used for Asian people.
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Risk factor Cohort Hypertension prevalence (%)
2005 2009 P-value® 2005 2009 P-value®
n % n % 95% CI 95% CI
Underlying diseases
Diabetes mellitus type 2 < 0.0001
Yes 166 0.5 293 0.9 25.9 324 0.143
19.0-33.0 27.0-38.0
No 32996 995 32855 99.1 2.7 3.1 <0.0012
2.0-3.0 29-33
P-value P < 0.0001 P < 0.0001
High lipids < 0.0001
Yes 2301 6.9 3525 10.6 9.0 115 < 0.002
8.0-10.0 10.0-13.0
No 30861  93.1 29623 894 2.3 2.4 0.646
20-25 2.0-3.0
P-value P < 0.0001 P < 0.0001
Kidney disease < 0.0001
Yes 866 2.6 655 2.0 7.0 10.2 <0.027
5.0-9.0 8.0-13.0
No 32296 974 32493  98.0 2.7 3.2 < 0.0001
2.0-30 3.0-34
P-value P < 0.0001 P < 0.0001
Personal behaviour
Drinking status 0.67
Non-regular 32501 994 31562 994 2.8 3.3 < 0.006
26-30 3.0-40
Regular 202 0.62 195 0.61 45 6.7 0.44
2.0-70 3.0-10.0
P-value P=0.148 P<0.01

“Chi-square test
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Biodegradation of Phenol by Microorganisms
in Sediment-Slurry under Aerobic Denitrification

s99fnaaTIa138 73 ginidia Ansen Ph.D. (Environmental Science)
medmgaiiineuaclasimsinenmansaundos aninenenans saminendeysn
F90 VSWETIA 1330 MEATIATIINEN AR INENENANT NATINENAEILTNT
Warand gnasoiiug ma3reatadne aoidnenenaes smanenaeysm
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luinse (0.031 [adluss) wazlulnsd (0.028
fadluand) moldanzdfieanganuaslumsa
Sodumsfiveansluluganaassfionsdadu 0.1
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HAuoalomelussuzna 3 way 2 Fu euasy
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Abstract

In this study, biodegradation of phenol by
microorganisms in rice-paddy sediment-slurry
which consisted of nitrate (0.031 mM) and nitrite
(0.028 mM) was investigated under aerobic
denitrifying conditions. In active culture, 0.1 mM
phenol which was applied in the first and the
second time was biodegraded within 3 and 2 days,
respectively. Then 0.3 mM phenol was reapplied
into all treatments, the chemical was biodegraded
for more than 5 days of the experiment. The
detected metabolite of phenol biodegradation
was p-hydroxybenzoate which was monitored at
day 3, 6 and 9 with the concentration less than
0.01 mM. Furthermore, these microorganisms in
sediment-slurry were able to transform nitrate to
nitrite.

Keywords: Phenol/Biodegradation/Aerobic
denitrifying condition/Rice-paddy
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faqthulszmet Inenagsuneshen Hansndls
mjmaﬂsmaﬂ%aﬁmmwéwﬁmmaé’mqmmwmmLLas
\NWEINTIN (Chen et al, 2003) wavamslfansiad
Fismnnaulnemmneasfiueanasastsenonfives
(Chakraborty et al., 2010) Sswuhiims¥ethaumsmans
Tugasnnsansen diothadu gemmnIannie
N3P (van Schie & Young, 1998) a@dwnIsxadon
(Varsha et al., 2011) qmmwmwﬂimmﬁ (Riazika
et al.,, 2010) qmmwmwm‘mél“uﬁwsl’mmsqmawwﬂisu
5% (Gayathri, & Vasudevan, 2010) g ﬁ']ﬁd
mnTsaamqmammmLMdWﬁ%@ﬁﬁiiﬂiznauﬂuaa
ﬂwﬂ”auaa”' (Nair et al, 2008) Feorawiloudruss
fupaviaansstazneuiiues uananiiingssns,
oaimsinssiiuoaaslulwhnediodunssuds
MERTYIsgAURE (Mutzel et al., 1996)

danlumamuineasnssnas lasoslsandn
Tugdeasenaéfngiy (Pesticides) tRaaugy
dogie @ en2huaay (Insecticides) enUsuizig
(Herbicides) (Chakraborty et al., 2010) WLagen
shitom (Fungicides) fud (aifd §33304, 2532)
warsnwuNg Mans 2,4-dichlorophenoxyacetic
acid (2,4-D) 8¢ 2,4,5-trichlorophenoxyacetic acid
(24,5T) Fosnsrssesiiniisneylunguiiuenisana
MM3LaNTANUeTA (Phenoxyalkyl carboxylic acid)
wasimsldiuethawsvaneiilan (Nakazawa et al,
2004; Sarikaya, & Selvi, 2005; Caflan Karasu Benli
et al., 2007)
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Trufieinaned §of uasite Tamoniawdenla
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(N9 §373tw, 2532; Nair et al, 2008) Lﬁadmﬂma
AsenuUAReTuInnMEwaugnsansHiuaade g
anadesnsifinsruaumsthiiouasituysnmee
FBysiammafussiaosd flosaniusasidu
fessiofaunadanuasiinmgnidonSo fauiuis
manRuasmeEn I Feriinuanaedimsdnmns
dosameansiuaalagldaamamsiimmiia ums
BAonvislumsanmsandsasased ludonndes
(Basha et al., 2010; Riazika et al., 2010) Toeany
athaflanaliqduidlumadesamemafiuaanse
miﬁizﬂauém Fundlowludonndon fhothomn
Zhang, & Wiegel (1994) l@@nmmaldqaunisiy
Mg dauasiunaLazaTeInasfiiinguan
mMstosamesnsiuea wasnuhasisnAnanms
HosaaeTaImILeaiife e leasaniulmen
mﬂ@?ﬁm’ssﬁﬂumw (mw*?i 1 (a) wae (b)) 'ﬁ’JS\I%\‘l
fmsdnmluuueiide Bom wasuuafidongs
wanfilufiedndidugdunadidenlunadonams
asfluoa wndovu wweiiGeana Bacillus,
Pseudomonas, Acenitobacter Wag Alcaligenes
g L%aiwaqa Fusarium, Corious 8¢ Ralstonia
g LLaSLLaﬂﬁI%ﬁa%ﬂﬂqa Streptomyces (Nair et al.,
2008) wonNatnunadasamesstiueaneld
anaefisiimsl¥eantanasnsnifiniuldsini
(Latha, & Mahadevan, 1997) aeha%ﬁmmmﬁmm
meldanmeifoongenasd buvsadususiEnasen
geineliadunadimadeniiasldesudidnason
Fmsneasruarmelmnii, safusneiing @l
Tudanedonrisluihuagluiutedsidosfimsdnm
NN

COOH

OH
(b)

M 1 lasseanaeiiaas (@) ssfiuea (Nair et al, 2008) way (b) &3 T lasangiwwlsan

(Bertani et al., 2001)
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Irniduateiiasldnmmsthsamumsfines
meldaniziifosndanuazlumsania Buni
anmeualsfaf luwdAiendu (Aerobic denitrification)
Tuduarnananw 4 iansldenshuiasria
msluys (Carbofuran) fiflusnaisgnanaglandin
devhlsmsuasenaanansnlumsdossmusnsiues
ma@mjmﬁm‘%éﬁaﬁu@umﬂammmﬂﬁnhéw e
Janes §miaTars Teasihangmuengdunid
Afanussnsnlunsdessasssiuoameld
dnneffoandauuas lumsanda Baniianne
uolsfied s Aiades (Aerobic denitrification) Tums
Fnwetaly

2. JanaUnsaluaziinmside
2.1 ManuGegs

Rushathwasiiunznovanindnlusine
Uanas %’dﬂi@“ﬁﬂﬁﬁﬁmﬂ%m?hmecﬁﬁ@mﬂwﬁm
(lossstromaniiugaslunmd 2) maAsmazesgiosdia
Sassont WaZENUM L%aﬁaqa (2546) Taenfiusnghs
Thasam 5 90 Tassiuenuan 1 - 10 mufues T
1% Grab sampler s dungnauldadlimausy
Dot Fufigungiivasauniagihmmenas

CH,
" \ew,
"Cll -l
NH
o,

a % ~ | A
ANN 2 ImdamwmmmmmwLmad‘ﬁu@mﬂmﬂmu
(Trabue et al., 2001)

2.2 M5LA383 Defined minimal salt medium
(DMSM) (Aauiasanan Healy, & Young, 1979)

91131889139 DMSM 15znad de

dutlsenaunan 3 @ Ae (1) §ermuinds (NS

dodns) Uszneuaie KCl = 1.3, KHPO, = 02,
NaCl = 23.0, NH4Cl = 0.5, CaClZ'HZO = 0.1 LRy
MgClZ'eHZO = 13 (2) esavawinfedIunoay
(Trace salt) (NSu#aaN3) Usznaueny CoCl-HO =
2.2, CuClZ =0.01, 1-13]303 =0.38, MnClZ'4HZO =1.333,
NaZMoO4'2HZO = 0.167 wae ZnCl2 = 0.14 a8y (3)
snsavaneiu (Raan3usiadas) Ustneuey B, =1,

Biotin = 20, Folic acid = 20, Nicotinic acid =
50, p-aminobenzoic acid = 50, Pantothenic acid
= b0, Pyridoxine HCI = 100, Riboflavin = 50,
Thiamin = 50 &g Thiotic = 50 WRUNETAYMLLGAY
‘ﬂi::mwme’fui@yﬁaﬁazmamﬁaﬁflﬂﬂhéaﬁqmmﬁ
121 aseniaded Wuna 15 Wi dudsazane
WnReUSnatey MTaraiedimian uazaTazane
lumnSuamsrnlFnenndelnonsasnuiinsasd
fawegnsaswiiy 045 lulasies ntwhamn
farmundesfinssaaendelsinnmioy Usanes
5 AT eTavantieniulaines 1 Hafaas tay
savanslumsuams U5:ns 29.8 N3N

2.3 msfnmstaysmuasiuealaggfund
Tuasuzauasefuacnon (Gaulassnain van Schie,
& Young, 1998)

WNATSNIWA 60 JaFAGT MWIH 7 970
NGNFTaEALaLNaL (10% w/v) Y3617 5 Nadans
Tnthunedsuoendu 3 gammanes fa 1) 70
10809 (Active) (1% 3 20 loufinansasany
luenduame U535 1.49 §ad895 DMSM 1531913
4271 adaeT ansaraeienin 13a1617 0.05 Nadans
frarauindetSiomey U5aas 0.25 Aadans &13
Foannadutu 0.1 fadlums USias 0.5 Jaddes
waclumsnemadadiu 5 fadlies 15anes 2.5 1adans)
2) ﬁ@@héa (Sterile) (§1163% 2 9101 loaifis DMSM
Banms 4271 Aadans shluieeh@ouasielindu
S 3 051 amauinansazane lueanSusium 13snms
1.49 HadaeT aIava1slonin 13:169 0.05 dadae
fIaransinfetSantes USHas 0.25 Aadaes
Msfuaaenududu 01 Aadluans USes 0.5
105805 wazlwnseanududu 5 Sadlums U5nes
2.5 §a8aa3) Wag 3) 70AIUAN (Background) (33n
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2 990 leedin DMSM 15ane5 43.21 Haddes
amasaaluaSuams 1530619 1.49 188803 shsavant
A U3 0.05 adaes wavasazaeinaalFam
%08 US11@3 0.25 Ja833619) mﬂﬁ?ummmimamﬁg@
3 qollinfignmgiivarluameilifuge wasvims
araiaUSinaensiuea wnse wazlulnsd
24 Imseandsamarsiuaa s
wiar lgasandwnlaian wazarsdanarseie
(Nimrat, 2000)
shansarans uneEsNUsines 1 iadaes
saniuienaznaufienangy 10,000 sousdewd i
a1 10 Wi amisshdulseasssazmesnnses
@’haﬁammﬁﬁmm@gmmwhﬁu 0.45 TuleTes uay
ihamlafinsaslalAemsdiussnmansives a3
W laesenTiulaien uazanssnaseige lagly
Lﬂ%ad High Performance Liquid Chromatography
(HPLC; Waters 600, Waters cooperation, USA) el
UV detector (Waters 2487, Waters cooperation,
USA) fiemaemadu 280 wilwaes lngl¥aedus
i Reverse phase C18 Column (2AgWuviiy
60 SegmaaN wavawnaymMewniy 4 Talasmes;
Waters cooperation, USA) WaY
1“95 Eluent % Methanol :
(40 : 58 : 2) WasimMuASa M Wa whiu 1 Aaddes
dawmd ansmawinanadadulaefiou sy

Nova_pak®,

water : glacial acid

NINWHIGTIN
2.5 353ensiffanalumse (AOAC, 2002)
Aenzi T lumsalas I3 ugdu
(Brucine) I@gﬁnmiazmaﬁé’amwﬁmﬂ%mm 50
lulasaes Tdluvaasnaans was@easludandin 1 :
40 Tnsmaianndvmannas 1,950 kulasdes i
sl urlushuds lnedslndemnanlsd (NaCl) 133613
400 'alasams waslliidn®e anshufiunsedaiasn
Y33 2 fadams shluglushude wasihludaen
N3 QANRULFI A CEREL R MIQANEULES
(Spectrophotometer) ﬁmmm’mﬁlu 410 WleIS
uvl,mﬂuml,mmﬂ (Blank) ﬂnaqmiaumamamq
nsadshasazmesnugiuiednedmils Taeids
MIBMUTEU-NIAFarIHREN U395 100 lulnsBng
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wih Wi funazih iU ugfigung ldeiindr o5
aseniaied hanm 20 Wil uashanugluhuds
aneSafioangungd K18 gung R fosudasirlu
*'immmiq]@ﬂﬁmmﬁﬂ@%q Sldemaganaduuas
adsi 2 Ihandnavesnanuuasd azldems
mﬁammwm@mmjgmmivmwvl,mm@mumsm
Tusnsazanesiathslagynmsdafiemaemadu 410
WA

2.6 3msieneitianalulnsd (Stickland,
& Parson, 1972)

a1 Usam luinsdlan 1455

loanla lndu (Diazotization) Taeshasasaie
§hathan5anes 800 Blnsdes Aenslilédandm
S 1 3 Tnadaindu U5nes 1,600 llasang
Sansavaneilansuruaasaglinsasdenszamensas
ﬁﬁgmawm@ 0.45 lalaswes vSavmssneaznam
cuazgAdiunlansanlas (AIOH)3) wax¥y pH 1%
Funane Mmiaufinansofiadn lnoviiu wassuedn
LLa%@ (Ethylene diamine tetra-acetic acid; EDTA)
3305 48 lulesdes uasnsadarfian (Sulfanilic
acid) 1531913 48 llasdes ynmswaslidntivagle
pH Hentlavanos 1.4 ﬂaaﬂmm@mamm 3-10 Wil
pEsnnT AN enusrifiaansiulalnsnanlsd
(Napthylamine hydrochloride) /331613 48 lasdes
warlnResnasdemines 48 lulasies waslidniu
agld pH Uswanm 20 - 25 eenald 10 - 30 wifl
awfadrayudafoi ldYadinsgenduuasd
ANEMAAY 520 WA

3. WaMsagLazanls1ena

AN MTH G019 AuALNanaINWI419 1
dnavaney dwmingays adSumaasms
ﬁmﬁ”auﬁﬁ@mm Ao luwaa ulnsd a9
fuoa wazaswimlsesanduslsan dosanly
mmwmi%ﬁaLLavmsma@l,mawmmﬂwhm
Mmsmamwamu@mm ey mwaaﬂqm
h 2,3-Dihydro-2-2-dimethyl-7-benzofuranol
methylcarbamate ssiilassaafhnauuaslandn
Nam3 N Indnaznandivsnlumsauas
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Iulvsdiviiu 0,031 way 0.028 Fadluams mud ey
us inuasineauazan s lensentiuulaen

o u7ile @1 nTdas ga1s 813 A woa
meldaniciifvieanianuas lumsaaangn
squldhduaznauanwdffinmsdudeudas
saensluyaudaiinananudaduienwaanen
Tumstassamumsfinoannududu 01 way 0.3
faaluans Iddouinesings do Wawuasfiues
enadsduiin 01 fadluand lugamaaaswuh
mi‘?\luaama'aaﬁmaaaimam%ﬂw'imlﬁﬂ LaZsIaNN
miWuaaavmm anasluiud 2 aunsaaslu
5040 3 YasmIneaas desrhnsBinasiueafies
dsdurndy 01 fadluanfaslduadedt 2 wuh
Aemsdesameldmelu 2 Su demsdesame
marvxluaaiwmmaawmmﬂ@amﬁ’mmﬂumi
@m‘mmmmamaammaummummmmmuu
Lﬁu@auwsw34miamﬂﬂumiWuaaiwﬁ’gﬁzas
2010) LAaYNMIANET
Froannudaduihiy 0.3 adlias wuhasiives
gneasamamelunm 5 Tusdasnuazaamie luBana
fidnlazanss 0.02 faaluans TINHshaLRMImiensh
IHAnmsstaenlminefiefiasssndessaoans
Ffgnenmnawnueslsandnld (Alexander, 1994)
Gemmiefueauassnsauiusaasivenlnefinenm
avfusyMeeg Nair et al (2008) namlddnesm
e atfufidnwResTU ARSI m R IEe N
matlasameasfiueasinismavhnuasenlsdaiio

a1 (Basha et al,

@mﬂ %maﬂsﬁﬁméwﬁfiwﬁy’q Oxygenase, Hydroxylase,
Peroxydase, Tyrosinase Way Oxidase Dudi
Fansruunsdasamuasiinasanaifind @i
ﬂizuauﬂﬁmaumaﬂaamaﬂwaaﬂmmwamfﬁaa
M%aﬂﬁ@@%mmfﬁwélfﬁaﬁlﬁaa'aaﬂma
wsiaenslsfionudssdninwlumstesaameans
fupathiuag iU Saawdannadadusassnasedu
sradflluBanagafullfmansovhfiAenszouns
ffuislaeansdodi (Substrate inhibition) #sfinal
fudemasdnrasniuidls Silmenuzes Shourian
et al. (2009) #ilEvmsfnmAsdszansnmans
Pseudomonas sp. SA01 lmItoaasasiuaa
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eadndudind 1 ndudedns uasienadadn
maamﬂuaalﬁmqﬁu (NN 1 nINsiadns) wuh
mﬁ‘\luaaﬁwavl,ﬁé’uézaﬂmﬁtmaq Pseudomonas sp.
SA01 iwﬁg@msﬁﬂmmaq Dehkordi et al. (2012)
lunmsdesamemsfiuonlasuuafisu s 2
lolsan (GSN3 waz GSNS) Fuenldannaiusan
dinmesnsss anziaesuuedice liemsassde
Aeonudndusnsssfusawiiy 500 fadndy
fodng Wué’mwmim‘%ma_j@ﬁmﬁ OD whny 0.8
WeY 0.7 MNEFU uaviiofinenadndurnsans
Auoaln 1,000 way 2,000 JaansN WU GSN3
ﬁé’mﬂmﬁmim’%‘ﬁquﬁ OD whiu 1.45 uag 0.19
MUY §91 GSNb ﬁémmm,a‘%zyq@q@ﬁ OD
Wy 0.98 wag 0.17 eNaey (Nair et al, 2008)
FousaslifiuidofiBinnmasmafiueafigainly
wefiSuasisnnmansyianas dosnssfives
53wavLﬂﬁuﬁ’jﬂmﬂﬁtymmLm@ﬁﬁaéﬁﬂén waglums
Armeseimuhedwidhmdiummandy st
miﬂuaaw’f]aLﬂ%‘amﬁauﬁu&gmjwL%a%aﬁﬂaiﬁmiﬁﬁ@
fD NITLIUNTMIATLAZMEMNNLNENNITOMAA
NIueaFiiusdntiey laumsiueansmiowhiu
0.07 uay 0.0815 Aadluans I 4 uay 7 989ms
PaEY N FosfinsTiaaTie s ki 0.3
faalims aﬂwthéawudﬂuﬁfmj@%mladmsmaaq
agfifSnnisnsiueanaviawihiy 0.2525 Radluas

dwsumstauamamsma leasandwnlaien
loefinanurasgiimfia S WRZEMUAN Lﬁaﬁaga
(2546) fildnamaivauuls annsfnsins
douamuaIms laasendiwulaian lae Mixed
culture neldan1nei feondlanaindiotig
Fuaznaulindniuazunashnnmsteusameans
M lansendiwnlmenaindiaehasnanlindn
FAaauldannifedulunznogosumanh o
wafinsananlundnfifusegefuaznansnd
mﬂ%mﬂmjsmiumiﬁﬁ@Lwéasﬁﬁmhm B4
miﬁaaﬂa‘m‘ﬁg @8 2,3-Dihydro-2,2-dimethyl-7-
benzofuranol methylcarbamate I@Hm‘s‘ﬁﬁ@ﬁﬂm@ﬁ%ﬁd
2oumslsndin FasldiAemsmiieshmesai
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owlesd (Enzyme induction) 119efingasena sl
nathssmemns lgesandiuulnen sellased
Hursunaueylsandnldsrndini Auaznanain
uwnd st luaminende YINI 7laifi T ans
asluysu wonaniiudrmsfinudifinisldsns
Taseadnsumuatoafimadaidannguqauradi
samnganamedaduty suaulsifignnasduls
fmssteomduenleflungaivlfiianssuaums
Decarboxylation 1714%% L@%VL‘ﬁfl p-hydroxybenzoate
decarboxylase Wa¢ 3,4-dihydroxybenzoate

0.35

YUNAITNATNITBIAY

Research Article

decarboxylase g %qmﬂ‘mmmaq Zhang, &
Wiegel (1994) T1891Wuuafize Clostridium
hydroxybenzoicum fioulasivagasafoillums
JouEmMENs AN wanINENITIIMMSLLame
mo%amwimﬁw%éﬁ?umaﬁmzmumiﬁ'm
fdhsnAeadesuanainmsmiteashaasewlesd
fa mmmmﬂﬁlaumsﬁuqmm (Genetic materials)
nazmswasn s g etk
@ﬁuﬁa‘ﬁﬂiz?m%mwmﬂ%ﬂumia'aaamami@hm
Tudandas

v

030 -
g 025
£ 020
=
32 015 *
=
c 010 %

005 -

o-w T T a4 b T b T T T T T 1

] 1 2 3 4 5 7 8 9 10 11 12 13
szoz17a1 (fu)
—a— FANAAD —x—i_mr'uén

o | A I A a ¢ A A I3

MWN 3 MILDLFNYFTAUDRANNINTY 0.1 NaaINﬂ'ﬁ Lae 0.3 S\IaaINﬂ']‘S

meldanefisaandanias msa

wanawie: ssulsnignasuaasmafinasiues

d23n19 1 e due Sudidnason

o 3

frgevhalunszuiumsmalaunieandian wuh
aunsd luamsavars fuaznanilanaanisn e
maasulumsalhdululned Sunaldanmsd
Banluminazanasuazivianmiulnsdifingu
TnsfimafiutunazanasnaSinnsarndassio
aaana (Mnil 4) Fnnamassmatosame
saftueamaldannsiifivioandiauuaciume
vhlFdun3dfishiudidnasousgerhe 2 dde
sanglanifiudnudidnasenshgaie lunszuaums
ffloondian warluraadushiudidnaseusagae
Tunsraumafil3eandian %ﬂiwudwiuﬁ@wmaaqﬁ

My lgesenFunlnenifeTuluiud 3, 6 waz 9

999MInea0d laudanududuiannit 0.01
fedlums (et 1) nuamsEnEnsInsgy e
dunidlufunznausanantosamesnsfiuan Wid
ssmmlgasendiulnen marahazasnmden
s laasandwulson i fd5amildgein
whiis 0.01 fadluas uardonadosfiumsénm
909 Zhang, & Wiegel (1944) “7I1W‘U’J'W Clostridium
hydroxybenzoicum &a130dasaauasiuaa i
Fusnanslgnsandiuulsen | diguiu ol
Tugnehidasimmnalaasondiuulaioninguds
dunmsfiudhiisnnasnansnvasgiunisd lumselaesas
anstuealiifusnsm lansenduslaienlalziiean
nsgLAUMINaRSuasmEmTsag
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0.35 6.00
0.30 5.00 %
=
\%_, 0.25 400 £
S 020 2o
= 3.00 it
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e 200 =
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= 0.05 100 =2
o E
= =
0.00 0.00 &

sza=11a1 (Tu)

—m— MTUNNFUTIT AR A

» -» o
—a— AT IuYea Tu Insd

Md 4 Banalimsauazinolulnsdssrnahmamesasmstesamussiues
anNdadn 0.1 Sadluans ey 0.3 Aedluers meldannefisivenandauiay lwmse

wsawie: a3susnignesuaasmadinasitues

o a a - Y )
199N 1 ‘ﬂi&l”lmaﬁﬂ/\ﬂ‘ﬂ‘l‘éﬂiaﬂgﬁL‘UHIGﬁLaVIELWQGWl@ﬁadLLGSJ‘QQ%’\IWL%BGLWJH@{@VHEJ

a1sw1ﬂla@sanituu1mtan

%ONAADY

EELTED

R

Yaend 0.01 fadlians -

USanameUSnos Headspace

XK 1
RNBLUE: - NN @i’JQVLNW‘Ll

4. #5UnamsaY
nnmsnTasaulagmahausznasanwndn
Tusnatanas Semierals sneaainasehen Lay
fnsnmsdessmeasfiusalagduwid luasazae
fusznoumelfanmsiteandamasiuman wudlu
AunznaudiFsnmlumsauas lulnsdvihiu 0,031 uay
0.028 fadluard mwddu lealinumsfiuoauas
sawmlgasantuulzien dafnmmstasrmemsivan
lneauisdluansarmefiunznouanmsifisansitues
et 0.1 fadluand luwuBndunsnaaes
(fuft 0) wuhansiueagnedasameldmeluna 3
daumafussfiueaenudadu 0.3 fadlas lHom
Tunstousme 6 u dmsugeshdessiueadinoa

dduanaadnios Tnoludud 4 uas 7 vasmameaas
o AnNENTuasEsiuea 0.1 Nadkians nuEns
Huoaaeaswmdawhniu 0.07 uag 0.0815 Hadkas
FNEU dmansiuea b ANNENTW 0.3 Sadluas
fenudsdvluugevhevasmaneaaswhiu 02525
fadluans wazms e dudsudidnasauda
govhelunssnumang laumeandaunanqdund
Tuamsasamefunznauinnuanansn luwms b lumse b
vsdmiazazan lugiaaslulnsd Sanaldanmai
UEnalnsmasanas lmeiitsmadilnsdifisa
Fetmuganasssdisnans lgesendiuulzen fe
Il 3, 6 uar 9 ToIMINAREY Feanadud
Founh 001 fadkas el inuamsnalansand-
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Luuismawslmjmm%a waz s nwu Ui g A a2
ﬁqslwqﬁmaaul,ax‘qmm%a LEINFTAUEANANNS
Eia&IﬁmHMﬁNgiﬂ%dMﬁﬁ?‘ﬁLﬁ@%uLL@]‘mQﬁmiﬁBﬂN
p
Tugun
= 7N Aa A 6

AMNANTHAN FINITD aqﬂmwaumﬂu
Aunznananwmdnn ludunetanes feniauays
Januamsntaugarasinaatazilasuiin
s lgasonZiwnlaian TINEsnInLaLEaY
sy leesendiwwlmenus Wasnngasameldathg
suysol wenantiumAmstuilanaasansiiueadie
AN TN TUT NN TR I eraznan s ta ey
asflueaiinan deriuaqldhngfunsd ufuaznon
NNTNEITngasamamIRUaaLaraTNIT La-
PIaNTIUUlaN aNNENTh 0.1 uay 0.3 Aedluans

1 a o K z 13 = A

LEIATNNMTRTLnUNDINIUBiaueig @13 aanIe
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Sl 3 - 5 L 2546,

Association of Official American Chemists [AOAC].
(2002). Official methods of analysis. Association
of Official American Chemists, MD.

YUNAITNATNITBIAY

Research Article

Basha, K.M., Rajendran, A., & Thangavelu, V.
(2010). Recent advances in the biodegradation
of phenol: A review. Asian Journal of
Experimental Biological Science, 1 (2), 219 -
234.

Bertani, I., Kojic, M., & Venturi, V. (2001). Regulation
of the p-hydroxybenzoic acid hydroxylase
gene (pobA) in plant-growth-promoting
Pseudomonas putida WC358. Microbiology,
147, 1611 - 1620.

Caflan Karasu Benli, A., Sarikaya, R., Sepici-
Dincel, A., Selvi, M., Sahin, D., & Erkoc, F.
(2007). Investigation of acute toxicity of (2 4-
dichlorophenoxy) acetic acid (2,4-D) herbicide
on crayWsh (Astacus leptodactylus Esch.
1823). Pesticide Biochemistry and Physiology,
88, 296 - 299.

Chakraborty, S., Bhattacharya, T., Pael, T.N., &
Tiwari, KK. (2010). Biodegradation of phenol
by native microorganism isolated from
coke processing wastewater. Journal of
Environmental Biology, 31, 293 - 296.

Chen, Y.-X., Liu, H., & Chen, H.-L. (2003).
Characterization of phenol biodegradation
by Comamonas testosterone ZD4-1 and
Pseudomonas aeruginisa 7ZD4-3. Biomedical
and Environmental Science, 16, 163 - 172.

Dehkordi, F.N., Gharavi, S., & Soudi, M.R. (2012).
Phenol Biodegradation by Two Bacterial
Isolates from Agricultural Soil. Congress Portal
for Ardabil University of Medical Sciences, The
13" Iranian & The Second International
Congress of Microbiology.

Gayathri, K.V. & Vasudevan, N. (2010). Enrichment
of phenol degrading moderately halophilic
bacteria consortium from saline environment,
Journal of Boiremediation & Biodegradation,
1(1),1-6.

Journal of Safety and Health : Vol. 5 No. 20 September - November 2012 39



1719819 ﬂ’JWNﬂﬁa(ﬂﬁELLﬁ%Ej“UNWW

19 5 afuf 20 davadufoniuenss - woeRnew 2555

Healy, J.B. & Young, L.Y. (1979). Anaerobic
biodegradation of eleven aromatic compounds
to methane. Applied and Environmental
Microbiology, 38 (1), 84 - 89.

Latha, S. & Mahadevan, A. (1997). Review: Role
of rhizobia in the degradation of aromatic
substances. World Journal of Microbiology &
Biotechnology, 13, 601 - 607.

Mutzel, A., Reinscheid, UM., Antranikian, G., &
Muller, R. (1996). Isolation and characterization
of a thermophilic bacillus strain, that
degrades phenol and cresol as sole carbon
source at 70°C. Applied Microbiol Biotechnol,
46, 593 - 596.

Nair, CI., Jayachadran, K., & Shashidhar, S. (2008).
Biodegradation of phenol. African Journal
of Biotechnilogy, 7 (25), 4951 - 4958.

Nakazawa, H., Takahashi, N., Inoue, K., Ito, Y.,
Goto, T., Kato, K., Yoshimura, Y., & Oka,
H. (2004). Rapid and simultaneous analysis
of dichlorvos, malathion, carbaryl, and
2,4-dichlorophenoxy acetic acid in citrus fruit
by flow-injection ion spray ionization tandem
mass spectrometry. Talanta, 64, 899 - 905.

Riazika, B., Abbes, B., Messaoud, C., & Soufi, K.
(2010). Phenol and benzoic acid degradation
by Pseudomonas aeruginosa. Journal of Water
Resource and Protection, 2, 788 - 791.

Sarikaya, R. & Selvi, M. (2005). Investigation of
acute toxicity of (2,4-dichlorophenoxy) acetic
acid (2,4-D) herbicide on larvae and adult
Nile tilapia (Oreochromis niloticus L.).
Environmental Toxicology and Pharmacology,
20, 264 - 268.

Schwarzenbach, R.P., Gschwend, P.M., & Imboden,
D.M. (1993). Environmental organic chemistry
(1" ed). New York: John Wiley & Sons, Inc.

Shourian, M., Noghabi, K.A., Zahiri, H.S., Bagheri,
T., Karballaei, G., Mollaei, M., Rad, I., Ahadi,
S., Raheb, J., & Abbasi, H. (2009). Efficient

phenol degradation by a newly characterized

Pseudomonas sp. SA01 isolated from
pharmaceutical wastewaters. Desalination,
246 (3), 577 - 594

Stickland, J.D.H. & Parson, T.R. (1972). A practical
handbook of seawater analysis (2™ ed.).
Ottawa: Fisheries Research Board of Canada
Bulletin.

Trabue, S.L., Ogram, AV. & Ou, L-T. (2001).
Dynamics of carbofuran-degrading microbial
communities in soil during three successive
annual applications of carbofuran. Soil Biology
& Biochemistry, 33, 75 - 81.

van Schie, PM. & Young, LY. (1998). Isolation
and characterization of phenol-degrading
denitrifying bacteria. Applied and Environmental
Microbiology, 64 (7), 2432 - 2438.

Varsha, Y.M., Deepthi CH, N., & Chenna, S.
(2011). An emphasis on xenobiotic degradation
in environmental clean up. Journal of
Boiremediation & Biodegradation, 11, 1 - 10.

Zhang, X. & Wiegel, J. (1994). Reversible conversion
of 4 - hydroxybenzoate and phenol by
Clostridium hydroxybenzoicum. Applied and
Environmental Microbiology, 60 (11), 4128 -
4185.

40 Journal of Safety and Health : Vol. 5 No. 20 September - November 2012



UNAITNAINITUITAY

Research Article

Factors Related to Stress Among
Workers in Small Garment Factories
Center Areas, Vientiane Capital, Lao PDR.

Bouakeo Suvanthong, M.Sc. (Occupational Health and Safety),

Deputy Director for National Center for Environmental Health and Water Supply,

Ministy of Health, Lao PDR.

Assoc. Prof. Jitrapun Pusapukdepob, Ph.D. (Environmental Science), Department of Industrail Hygiene

and Safety, Faculty of Public Health Burapha University

Asst. Prof. Srirat Lormphongs, Ph.D. (Medical Science), Department of Industrail

Hygiene and Safety, Faculty of Public Health, Burapha University

Abstract

Stress was recognized as world-wide a major
challenge to worker's health and healthiness of
the organizations. The consequence of stress
was a deviation from the existing physical and
psychological condition on human life. Stress could
be brought from pressure at home and workplace.
This cross-sectional research aimed to identify the
factors related to stress among workers in small
garment factory center areas, Vientiane Capital,
Lao PDR. 180 workers from 10 factories were
cluster sampling of this study. The workers were
interviewed to stress assessment by Thai standards
stress test. Demographic factors were collected
and analyzed to determine an association with
the stress level. The study showed that mostly of
workers for studied were females 93.9% and lower
than 20 years old 52.2%, Long hour of the work

per day, overtime working were 47.2% and the

study found that stress were moderate level 88.9%.
The stress of workers were significantly associated
with working hours, exercise and sitting hours per
day (p = 0.014, p = 0.013 and p = 0.009, respectively).
Moreover the stress of workers were significantly
associated with foot rest under desk, comfortable
working position and shoulder pain problem
(p < 0.001, p < 0.001 and p = 0.015, respectively).
This research can be used to improved garment
workplace design on the development of work-related
stress and study guideline for setting up policy or
strategy, regulations for occupational health and
safety monitoring.

Keywords: Stress/Small Garment Factory/
Lao PDR.

Introduction
Stress harmfully impacts the human lives,

including workers. The consequence of stress is a
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deviation from the existing physical and psychological
condition of human life. The almost of people’s has
to cope with those adjusts, not only individuals,
but the organizations and governments sectors as
well. Anand Chand (2006) defied that cause of work
stress the main physical health problem faced by
work. The study was found that workers in the
high stress group were dissatisfied with their work
and reported poorer mental than the workers of
the low stress group. The word “stress” is one of
the most frequently used words today, because the
human has to do necessary work speedily without
maintaining balance in physical and psychological
status. (Braaten Den J., 2000).

Stress result of assessment it was found
that don’t sleep well, not feeling well, dont like
doing anything, not good feeling, done like to
meet any one, headache, unhappy, always worry
more and more, cannot concentration and feeling
tire. Existing garment factories 103 factories total
30,000 workers in the years 2011, the Association of
the Lao Garment industry has submitted the plan
to develop garment industry from 30,000 workers
to 60,000 workers by the years 2015 (Ministry of
Industry report, 2011). According report key informant
interviews in the Lao Garment Sector Survey (GSS, 2011)
coordinated by the World Bank. For many workers,
the reality of factory work is very different from their
expectations: hard work and long hours compulsory
overtime and poor living conditions, and insufficient
income (especially when first starting) to cover
basic living expenses. In particular, demands of
industrial working routines and pressure from
managers was completely new and very difficult
for many working condition and difficult and
demanding, often dirty and poorly paid, some cases,
complained of being subjected to harsh treatment
by supervisors and most choose to continue working

in the garment. However, Lao garment factories

were lack of information on occupational safety

and health, related to health hazard injuries and
lack of research or survey on this field, especially,
the field of stress. Therefore, this study sought to
investigate workplace related to stress in garment
factories. The result of this study will be useful and
benefit to improve working condition and manage
to prevent of stress health hazard for employers,
employees, or all stakeholder to be aware of policy,
regulations and planning to solve and plan for

prevention in the future.

Material and Methods

Population and samples

This study was a cross-sectional study.
The population of this study was selected from
10 small size of garment factories, total population
955 workers and used cluster sampling selected 180
in sewing produce line. Simple random sampling
method were used to select of samples from
3 factories: Factory No. 6 was taking all of 90 workers;
Factory No. 3 was selected only 50 workers from
110 workers; Factory No. 9 was selected only
40 workers from of 80 workers and The first
reason a small size of garment factories all of each
look like similar situation and located at enter
area Vientiane, Lao PDR and others reason
during in this time workers not coming to worked,

because they did not have more work.

Research instruments

There were two instruments in the study
consisted of (a) questionnaire was used to interview
the factors such as demographics, history of work,
health behavior and working posture. (b) Thai
standard stress test for stress assessment. Reference
scores level of assessment with Never = 1, Sometime

= 2, Fairly = 3, Very often = 4.
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Ethics

Initial approval was obtained from the Human
Research Committee of Burapha University and
before initial approval about research ethic was

obtained from Lao country.

Data collection

Data collection was started from 15% to
ogth August, 2012. Initial approval about research
ethic was obtained from country. Before interviews
data collection was done training for team.
To find exactly the content and experts review the
coverage and compliance objectives before using.
Stress assessment data collection was done by
Thai Stress Test. Timing for interview was done
after they were finished their work 5 - 7 pm, and
weekend 9 - 12 am. Because during the daily
working process and at that time factories owner
did not allow to take interview. The main reason
was that it was inconvenient for them to give an

interview during their working hours.
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Data analysis

The data were analyzed by using descriptive
statistics to analysis demographic factors, history
of work, illness, health behaviors and working
posture and stress. Chi-square test was used
for analysis relationship between history of

work, health behavior, work position and stress.

Result

1. Demographic factors showed that in small
garment factories mostly were female (93.9%) and
aged less than 21 years (52.2%), Body Mass Index
(BMI) for female and male were normal (69.8%), and
(72.7%), respectively. Education at primary school
(67.8%), Marital status showed single (90.6%), and
income per month between 500,000 - 1,000,000 kips
(87.2%). Data are shown in Table 1.
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Table 1 Number and Percentage of sews workers classified by demographic factor.

Demographic factors Number Percentage

Total 180 100.0
Sex

Male 11 6.1

Female 169 93.9
Age (years)

<20 94 52.2

21 -25 59 32.8

26 - 30 24 13.3

>31 3 1.7
BMI (Female) (n = 169)

Under weight 48 28.4

Normal 118 69.8

Over weight 2 1.2
BMI (Male) (n = 11)

Under weight 2 18.2

Normal 8 72.7

Over weight 1 91
Education

Mliteracy 3 1.7

Primary school 122 67.8

Secondary school 9 5.0

High school 44 24.4

Certificate 2 1.1

Marital status

Single 163 90.6
Married 15 8.3
Divorce 2 11

Income (in kips)

=< 300,000 1 0.6
300,001 - 500,000 20 111
500,001 - 1,000,000 157 87.2
=>1,000,0001 2 1.1

Mean = 770,000 S.D. = 164,401 Min. = 300,000 kips Max. = 1,200,000 kips
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2. History of work factors showed that
worker had working with another tasks before
(72.2%), working with this tasks for 1 years (42.8%),
hours for the working per day from 11 - 12 hours
at (47.2%), any problem in the work 90.0%. Data
are shown in Table 2.

3. Health behavior factors showed that all of
workers no smoking (100.0%), no drinking alcohol
(66.1%), exercise (35.0%), and frequency for excises
in sometime (71.4%). Data are shown in Table 2.

4. Working posture factors showed that no

had any feet rest (13.3%), chair was not had arm

YUNAITNATNITBIAY
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and back support 99.4% following chair did don’t
had height adjustable 99.4%, kind of chair and
desk design mostly making by wood (100.0%).
Chair and desk not comfortable for workers to
work (26.1%), not had any foots rest under desk
(85.6%), and no comfortable for working position
(73.3%), hours sitting per day for working from
11 - 12 hours (47.2%), pain or problem about as
neck, back, shoulder, knees, legs, feet with in
sometime (23.9%, 80.0%, 71.7%, 17.8%, 8.3%), and
feet (3.9%). Data are shown in Table 2.

Table 2 Number and Percentage of sewing workers classified by history of work, health behaviors

and working posture.

Factors Number Percentage
Total 180 100.0
History of work
Working with any task before
Yes 50 72.2
No 130 278
Working with this tasks (years)
1 77 42.8
2-3 53 29.5
4-5 22 12.2
6-7 15 8.3
>8 13 7.2
Hour for the work per day and working overtime
(hours)
<8 20 111
9-10 59 32.8
11 - 12 85 472
>13 16 8.9
Any problem in the work
Yes 18 10.0
No 162 90.0
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Table 2 (continue)

Factors Number Percentage

Health behaviors
Smoking

Yes 0 0.0

No 180 100.0
Alcohol

Yes 61 33.9

No 119 66.1
Exercise

Yes 63 35.0

No 117 65.0
In case yes (n = 63)

Morning 53 84.1

Daily 0 0.0

Afternoon 10 15.9
In case of frequency of excises (n = 63)

Every day 3 4.8

Sometime 45 71.4

Occasional 15 23.8
Excises problem

Yes 13 20.6

No 50 79.4
Working posture
Sitting have any feet rest

Yes 24 86.7

No 156 13.3
Chair are has arm and back support

Yes 1 0.6

No 179 99.4
Chair can be adjustable

Yes 1 0.6

No 179 994
Kind of chair and desk design

By wood 180 100.0
Chair and desk comfortable for your work

Yes 47 73.9

No 133 26.1

46 Journal of Safety and Health : Vol. 5 No. 20 September - November 2012



Table 2 (continue)

UVI@'J’]SJ’Q’]?]G’]%%";]/EJ
Research Article

Factors Number Percentage

Have any foots rest desk?

Yes 26 14.4

No 154 85.6
Comfortable in your working position

Yes 48 26.7

No 132 73.3
Hours sitting per day for working

<8 20 111

9-10 59 32.8

11 - 12 85 472
Working posture

> 13 16 8.9
Any pain or problem about neck

Never 136 75.6

Sometime 43 23.9

Always 1 0.6
Any pain or problem about back

Never 34 18.9

Sometime 144 80.0

Always 2 1.1
Any pain or problem about shoulder

Never 50 27.8

Sometime 129 71.7

Always 1 0.6
Any pain or problem about knees

Never 148 82.2

Sometime 32 17.8

Always 1 0.6
Any pain or problem about legs

Never 165 91.7

Sometime 15 8.3
Any pain or problem about feet

Never 173 96.1

Sometime 7 3.9
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anything, not good feeling, don't like to meet any one, headache, unhappy, always worry more and
more, cannot concentration, feeling tire, happen within same time (64.4%, 68.3%, 65.0%, 69.4%, 75.5%,
60.6%, 61.1%, 69.4%), and (61.1%). Data are shown in Table 3.

Table 3 Number and Percentage of sewing workers classified by stress assessment.
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Stress assessment

Result of stress assessment, it was found that don't sleep well, not feeling well, don't like doing

Never Sometime Fairly often Very often
Feeling or action
n % n % n % n %
1. Don't sleeps well, because 53 294 116 64.4 9 5.0 2 11
over thinking and worry
2. Not feeling well and 43 23.9 123 68.3 9 5.0 5 2.8
boring always
3. Don't like doing anything, 48 26.7 117 65.0 10 56 5 2.8
because feeling upset
4. Not good feeling 41 22.8 125 69.4 12 6.7 1.1
5. Don't like to meet any one 68 37.8 98 54.4 10 5.6 4 2.2
6. Headache for half or both of 29 16.1 135 75.0 8 44 44
them
7. Feeling bed and unhappy 55 30.6 109 60.6 12 6.7 4 2.2
8. Hopeless in my life 86 47.2 74 411 11 6.1 10 56
9. Feeling own myself-is not 84 46.7 86 47.8 4 2.2 6 3.3
importance
10. Always worry more and 59 32.8 108 60.0 11 6.1 2 1.1
more
11. Cannot concentration by 59 32.8 110 61.1 9 5.0 2 1.1
myself
12. Feeling tire and don like to 36 20.0 125 69.4 10 56 9 5.0
do anything
13. Feeling for to hate don like 54 30.0 110 61.1 13 7.2 3 1.7
to do any more
14. Sound, mouse or vocalize 63 35.0 104 57.8 12 6.7 1 0.6
repeatedly when don like
something
15. Not ability to do anything 37 20.6 113 62.8 13 7.2 17 9.4

and worry not correctly.
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Never Sometime Fairly often Very often
Feeling or action
n % n % n % n %
16. Back, shoulder and muscle’s 38 211 112 62.2 14 7.8 16 8.9
pain
17. Easly, excited when nd to 53 29.4 111 61.7 14 7.8 2 1.1
use that new anything will
happen occur
18. Stomachaches 67 37.2 105 58.3 7 3.9 1 0.6
19. Decrease sex driven 127 70.6 46 25.6 5 2.8 2 1.1

Level of scores of stress assessments it was found that almost moderate 88.9%. Data shown in

Table 4.

Table 4 Level of scores of stress assessments.

Level of scores of stress assessments Number Percentage
Low 20 11.1
Moderate 160 88.9
High 0 0.0

Association between history of work and stress

The study found that there was related between working with hours, hours sitting per day and

stress at statically significant level of 0.014, and 0.009 respectively. However, there were no association

between income, BMI, working with tasks per year and stress. Data are shown in Table 5.
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Table 5 Pearsons correlations coefficient between demographic factors, (including income, BMI),

history of work, working posture (Hours sitting per day) and stress.

Factors R P

Demographic factors

Income 0.104 0.104

BMI 0.47 0.5627
History of work and stress

Working with hours per day 0.182 0.014

Working with tasks per year 0.096 0.199

Working posture
Hours sitting per day 0.195 0.009

Association between health behavior and stress
The study found that there were relationship between did exercise and stress at statically significant
level of 0.05 (p = 0.013) and no significant relationship between alcohol, time for exercise, frequency did

exercise and had problems with muscle cramping during exercise. Data are show in Table 6.

Table 6 Association between health behavior and stress.

Stress assessment 2
X P
Factors Low Moderate
n % N %
Alcohol
Yes 3 49 58 95.1 3.583 0.058
No 17 14.3 102 85.7
Exercise
Yes 12 19.0 51 81.0 6.181 0.013
No 8 6.8 109 93.2

Remark: *using Fisher's Exact test

Relationship between health behavior, working posture, position and stress

The study it was found that there were related between chair and desk, had foot rest under,
working position was comfortable, any pain or problem about shoulder and stress at statically significant
level of 0.05 (p < 0.001, p < 0.001 and p = 0.015, respectively). However, there were no relationship
between feet rest, sitting, chair, arm and back support, chair height adjustable, problem about neck

and back. Data are shown in Table 7.
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Table 7 Association between working position and stress.

Stress assessment 2
X P
Factors Low Moderate
n % n %

Sitting, have any feet rest
Yes 4 16.7 20 83.3 0.865 0.352
No 16 10.3 140 89.7

Have chair are has arm and

back support
Yes 0 0.0 1 100.0 0.126* 1.000
No 20 11.2 159 88.8

Chair can be adjustable
Yes 0 0.0 1 100.0 0.126* 1.000
No 20 11.2 159 88.8

Have foots rest under desk
Yes 10 386 16 61.5 23.017 < 0.001
No 10 6.5 144 93.5

Working position is

comfortable
Yes 13 27.1 35 72.9 16.907 < 0.001
No 7 5.3 125 94.7

Any pain or problem about

neck
Never 18 13.2 118 86.8 2.563* 0.260
Sometime 2 47 41 95.3

Any pain or problem about

back
Never 6 17.6 28 82.4 2.002 0.368
Sometime 14 9.7 130 90.3

Any pain or problem about

shoulder
Never 11 22.0 39 78.0 8.360 0.015
Sometime 9 7.0 120 93.3

Remark: *using Fisher's Exact test
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Discussion
1. Relationship between demographic factors
and stress.

Demographic, sex, age, marital status,
education of workers it not was found that
significant, not similar previous studied by Naseer,
N & Deibageh, F. (1997), defied that significant level
is only between age and marital status from one
side and stress sources from other side. Because
workers working in small factories was young aged
and not married . Body Mass Index not significantly
similar previous studies by Stice, Presnell, et al.
(2005), Storch,Milsom, et al. (2007), almost women
workers they were young and take care their body.
Income it was also not found that significant and
not similar previous studied by Human Ergol, J.
(2006), because they had enough of wage.

2. Relationship between history of work
and stress.

The study found that there was related
between working with hours per day and stress
at statically significant level of 0.05 (p = 0.014).
However, there were no association between
working with tasks per year and stress, similar
previous study indicated by Abdel Megeid Z.M.
(2010), long hours per day of working high risk
associated with stress.

3. Relationship between health behavior
and stress.

The study found that there were rela-
tionship between exercise and stress at statically
significant level of 0.05 (p = 0.013). However,
there were no relationship between alcohol, time
to exercise, frequency for exercise, had problems
with muscle cramping during exercise or workouts
and stress and similar previously studies defied by
Petrillo. De & McDonough, (1997 - 2007).

4. Relationship between working posture

and stress.

The study found that there was related
between sitting hours per day and stress at statically
significant of level 0.05 (p = 0.009), similar previous
study indicated by Metgud, D.C. 2008, because
workers sitting for long time not had free time
for rest and during of sewing of process they
were more worry and try to access the quantity
of produced.

5. Relationship between working position
and stress.

The study it was found that there were
related between chair and desk, had foot rest under,
comfortable working position any pain or problem
about shoulder and stress at statically significant
level of 0.05 (p < 0.001, p < 0.001 and p = 0.015,
respectively). Similarly, previous studied by Tim
Springer, Dr. (2010), Spinger (2008), Vink et al.
(2007), because chair and desk used at workplace
not appropriate and comfortable for workers high

risk to ergonomics problem and stress.

Conclusion

The garment factories in Lao PDR, suffers
from poor efficiency of workers performance at
work, as a result of using inappropriate design of
sewing table, seat, poor workspace condition and
work line produced management and long hours
per day for working. The research target was
to improve the performance of this factories by
applying ergonomic human engineering which
was interested in raising the efficiency of labour
and improve the working environment conditions
by preventing to stress causing of occupational
diseases. I chose to used that a field study method

in this research study which showed clearly how
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the workers face many health problems due to
inappropriate equipment’s in performing of the

garment factories sewing process.
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Dabrowa Grnicza 0.180 4 - -
Ruda Slaska 0.182 5 - -
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Index 1 = ASyAUAMTNARBFINAADN

Index 2 = HsvAuUssNaRELnadaNtunaNg
Index 3 = fsiiuammnaRuRuIAToNgS
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ameh 2 Toagtuesindien i lusumeuamend v LECR vassananziss

LECR
D e AN T AN " d o o 1
H1TNDNSLIS . d - ARALANNLANDWLEAS CPF™ 31N
(ALRaY) &lawaa&a
cA? uc? EPA*

qmmwmmﬁmﬂ‘lumm‘s
Arsenic and compounds - Mﬁsﬁasﬂa - - -
Asbestos 8.5 x 10 f/ml fhann 10.8 - 1.3
Benzene 2.4 ug/m3 1hunans 78.0 11.4 21.1
Benzo[a]pyrene 1.9 x 104 ug/m3 @‘ﬁmﬂ 0.2 <01 -
1,3-Butadiene 0.12 ug/m3 @‘1!1 23.4 - 3.9
Cadmium and compounds - Mﬁ%@sﬁga - - -
Chromium (hexavalent) - Mﬁ%’aaﬂa - - -
Diesel engine exhaust 0.84 ug/m3 Fann 300.2 - -
Formaldehyde 333 ug/m®  eAahuna 2272 - 486.8
Nickel and compounds 8.6 x 104 ug/m3 i 0.3 0.9 -
Radon 100 Bg/m3 thunane/ga - - 23,655.0
TCDD . Tsifdoya . - .
Qmﬂ'\Wﬂ']ﬂ']ﬁﬂ']El%ﬁﬂa']ﬂ']‘i
Arsenic and compounds 43 x 104 ug/m3 thunang 0.1 0.3 0.2
Asbestos 2.0 x 106 f/ml fann 25 . 03
Benzene 0.86 ug/m3 9 2.0 0.3 05
Benzola|pyrene 1.4 x 104 ug/m3 1hunana <01 <01 -
1,3-Butadiene 0.096 ug/m? 9 1.3 - 0.2
Cadmium and compounds 1.2 x 104 ug/m3 hunans 0.1 0.1 <01
Chromium (hexavalent) 1.6 x 10® ug/m3 # <01 0.1 <01
Diesel engine exhaust 1.4 ug/ms3 @‘ﬁmﬂ 35.6 - -
Formaldehyde 1.6 ug/ms3 1hunans 0.8 - 1.7
Nickel and compounds 7.0 x 104 ug/m3 1hunang <01 0.1 -
Radon 24 Bq/m3 hunand - - 371.0
TCDD 9.7 x 1010 ug/m3  thunaw <01 - <01
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(Mmae) 2292838
CA? 2 (on EPA*
YRt
Arsenic and compounds 1.9 ug/l 1hunans 74.0 88.8 74.0
Benzola]pyrene - \'Lsiﬁ%’aaﬁa - - -
1,3-Butadiene - Vbiﬁ%aaja - - -
Chromium (hexavalent) 1.2 ug/l 1hunang 12.9 - -
TCDD . sifidays . . .
2MSUALIAERIAN
Arsenic and compounds %uﬁwﬁmmmmi 6%1 259 31.0 259
Benzola|pyrene %uﬁmﬁmaammi ¢hann 44 10.0 2.4
Benzene Surtiemnses fann 2.2 0.4 1.4
1,3-Butadiene Tuiutiiewaonns sifidays - - -
Chromium (hexavalent)  awiusflenasows  laififoxn - - -
TCDD Tuwiurinzasens ifidays - - -
egumsl‘lumms
Arsenic and compounds - 'ﬁ%’a:ja - - -
Benzola]pyrene 2.91 ug/g @‘1:1 22.9 4.4 14.0
Chromium (hexavalent) 4.25 ug/g @%Wmﬂ 1.2 - -
TCDD . Tsifdoya . . .

1. CPF = Cancer Potency Factor; 2. CA = California Office 0f Environmental Health Hazard
Assessment; 3. Health Canada; 4. US Environmental Protection Agency; miuaﬁwﬁﬁﬂ%mmﬁaEjmﬂw%a\hﬂ“ﬁmﬁ
noxgiSsazgndinaan
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Setton E, Hystad P, Poplawski K, Cheasley
R, Cervantes-Larios A, Keller CP, and Demers
PA. (2013). Risk-based indicators of Canadians’
exposures to environmental carcinogens.
Environmental Health,12: 1 - 13.

http://www.ehjournal.net/content/12/1/15.
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‘17;31’1: LiJ, Lu Y Shi Y, Wang T, Wang G,Luo W,
Jiao W, Chen C, and Yan F. (2011). Environmental
pollution by persistent toxic substances and
health risk in an industrial area of China. J Environ
Sciences. 23 (8): 13569 - 1367.
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