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ABSTRACT

A population based case-control study was conducted to assess the
association between lifestyle and metabolic syndrome in Banphaeo District,
Samutsakorn Province, Thailand. The study population consisted of cases who had
metabolic syndrome and the controls were those who did not have metabolic
syndrome; using the definition of the third report of National Cholesterol Education
Program (NCEP). Both cases and controls were participants of the Banphaeo Routine
Hypertension and Diabetes Screening Program (BRHDSP) between November 2007
and June 2008. Data were collected by home visits to conduct interviews regarding
lifestyles over the past 1-2 years, including physical activities from occupation and
exercise, eating habits, smoking and alcohol drinking habits, and mental health.

Results from multivariate analysis, stratified by gender, found significant
lifestyle differences between male participants who undertook physical activity and
those who had sedentary activity occupations (OR 2.82, 95% CI 1.22-6.55), together
with a high intake of seafood (squid, shrimp, shells, excluding fish) (OR 4.82, 95% ClI
1.36-17.15). Among female participants, there were no significant lifestyle differences
but when their age increased by one year, they were more likely to have at least three
out of the five criteria for metabolic syndrome (OR 1.05, 95%CI 1.01-1.10).

Results from the study suggest the risk factors are found in both men and
women. Strengthening the existing health promotion programs for the modification of
lifestyles can help to reduce the risks of developing metabolic syndrome and future
cerebrovascular and heart diseases.
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CHAPTER I
INTRODUCTION

1. Rational and Background
The Metabolic syndrome (MetS) is comprised of dyslipidemia, elevated

blood pressure, elevated plasma glucose, abdominal obesity and associated
prothrombotic and proinflammatory states. It is accompanied by a life long twofold
increased risk of cardiovascular disease and a fivefold increase risk for diabetes [1].
The metabolic syndrome, a collection of unhealthy body measurements and abnormal
laboratory test results, may identify persons at high risk for developing cardiovascular
disease. Aggressive lifestyle modification and possible use of medications to treat the
conditions that make up the metabolic syndrome may reduce a person's chances of
developing heart disease or stroke [2]. The metabolic syndrome has also been called
syndrome X or insulin resistance syndrome [3].

The National Cholesterol Education Program’s (NCEP) Adult Treatment
Panel (ATP) III provided a working definition and drew the attention to metabolic
syndrome [4] and proposed a working criterion for the metabolic syndrome, which
addresses obesity, dyslipidemia, hyperglycemia and hypertension[5]. The metabolic
syndrome was defined as the presence of at least three out of five of the following
components [6]: and adapt for Asian; waist circumference > 90 cm in men or > 80 cm
in women, serum triglyceride concentration > 150 mg/dl (or on drug treatment for
elevated triglycerides), serum high density lipoprotein (HDL) concentration < 40
mg/dl in men and <50 mg/dl in women or taking drug treatment for controlling low
density lipoprotein (LDL-C), systolic blood pressure > 130 mmHg and/or diastolic
blood pressure > 85 mmHg (or on antihypertensive drug) and fasting plasma glucose >
100 mg/dL or taking drug treatment for controlling blood glucose).

The dominant underlying risk factors for this syndrome appear to be
abdominal obesity and insulin resistance. Insulin resistance is a generalized metabolic

disorder, in which the body can’t use insulin efficiently. This is why the metabolic
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syndrome is also called the insulin resistance syndrome. Other conditions associated
with the syndrome include physical inactivity factor, aging factor, hormonal imbalance
and genetic predisposition. Some people are genetically predisposed to insulin
resistance. Acquired factors, such as excess body fat and physical inactivity, can elicit
insulin resistance and the metabolic syndrome in these people. Most people with
insulin resistance have abdominal obesity. The biologic mechanisms at the molecular
level between insulin resistance and metabolic risk factors aren’t fully understood and
appear to be complex[7].

Lifestyle, modifiable risk factors, is always mentioned as the important
risk factors of hypertension. Life style is a set of habits and customs that is influenced,
modified encouraged, or constrained by the life long process of socialization. These
habits and customs included use of substance such as alcohol, tobacco, tea, coffee,
dietary habits, exercise, which have important implications for health and are often
the subject of epidemiologic investigation[8]. Most components of metabolic
syndrome are related separately to lifestyle factors such as weight control [9], dietary
habit [9-14], and physical inactivity[15, 16] .

In Thailand, prevalence of hypertension, diabetes, overweight and obesity
were 22.0% (95% (CI) = 20.5-23.6), 6.7% (6.0% in men and 7.4% in women), 28.3%
and 6.8% respectively. While the prevalence of metabolic syndrome in rural Thai
people, in north-eastern of Thailand (Khonkaen) were 23%, 15% (15.3% Men, 14.6%
women) and in Bangkok was 12.8% (15.7% men, 11.7% women) respectively [17-22].

Not only prevalence of metabolic syndrome is high, but the prevalence of
component of metabolic syndrome as hypertriglyceridemia (> 150 mg/dL), large
waist circumference and low HDL-C (< 40 mg/dL) were also high in 40 %, 43.5%
and 14 %, respectively.[23, 24]

Metabolic syndrome becomes an important problem in rural Thai
populations who even lives with basic lifestyle in the non-urbanized and non-
industrialized areas.[20]

For the lifestyle factors, prevalence of unhealthy dietary habit was 30.5%,
physical inactivity was 49.6% (47.9% male and 55.6% female). In Thailand,
prevalence of smoking was 19.5% (37.2% in male and 2.1% in female), prevalence of

alcohol consumption was 29.3% and prevalence of having stress was 47.4% [25-28]
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Samutsakorn province located in central region of Thailand with 36
kilometers from Bangkok. Banphaeo district is one among 3 districts of Samutsakorn
province. Total population was 91,363 (2008) with population density of 373 per
square meters. Banphaeo district consists of 12 sub districts with 97 villages. Common
occupations among population are agriculture and fisheries.

In 2007, Samutsakorn had morbidity of cardiovascular diseases in 315.78
per 1000 population, while prevalence of hypertension and diabetes in Banphaeo
district were 6.78 % and 2.73% respectively[29].

The aim of this study was to identify the association between MetS and via
lifestyle factors of population in Banphaeo district, Samutsakorn province, Thailand.
The results from this study will be used for providing specific health promotion
activities for this group of population in an attempt to reduce incidence of metabolic
syndrome which can lead to some important chronic diseases such as stroke, diabetes

mellitus.

2. Objectives of the study
2.1 General Objectives
To assess the associations between metabolic syndrome and lifestyle

factors among the community people of Banphaeo district, Samutsakorn province,
Thailand.

2.2 Specific objectives

2.2.1 To assess the association between dietary habits and
metabolic syndrome among the study population in Banphaeo district, Samutsakorn
province, Thailand.

2.2.2 To assess the association between physical activity and
metabolic syndrome among the study population in Banphaeo district, Samutsakorn
province, Thailand.

2.2.3 To assess the association between smoking and metabolic
syndrome among the study population in Banphaeo district, Samutsakorn province,
Thailand.

2.2.4 To assess the association between alcohol consumption,
and metabolic syndrome among the study population in Banphaeo district,
Samutsakorn province, Thailand.

2.2.5 To assess the association between type A behavioral and
metabolic syndrome among the study population in Banphaeo district, Samutsakorn
province, Thailand.

2.2.6 To assess the association between mental health and
metabolic syndrome among the study population in Banphaeo district, Samutsakorn
province, Thailand.
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3. Operational definitions

Metabolic syndrome referred to a person who met 3 or more of 5
components of metabolic syndrome; there were waist circumference > 90 cm in men
or > 80 cm in women, serum triglyceride concentration > 150 mg/dl (or on drug
treatment for elevated triglycerides), serum HDL concentration < 40 mg/dl in men and
<50 mg/dl in women (or on drug treatment for reduced HDL-C), systolic blood
pressure > 130 mmHg and/or diastolic blood pressure > 85 mmHg (or on
antihypertensive drug) and Fasting Plasma Glucose > 100 mg/dL (or on drug treatment
for elevated glucose).[6]

High waist circumference referred to a person who had waist
circumference > 90 cms in male or female > 80 cms. Waist circumference was
measured by a non elastic tape measure at umbilicus point with the subject standing.

High serum triglyceride referred to a person who had blood plasma
triglyceride level in fasting > 150 mg/dl (= 1.7 mmol/l). Triglyceride was collected
from blood samples which drawn from antecubital vein into tube containing EDTA
and determined by enzymatic method.[30]

Low serum HDL-C referred to a person who had blood plasma high
density lipoprotein after 12 hours fasting <40 mg/dl (<1.03 mmol/l) in male or 50
mg/dl (<1.29 mmol/l) in female. HDL-C was collected from blood samples drawn
from antecubital vein into tube containing EDTA and measured after dextran-
magnesium precipitation.[31]

Hypertension referred to a person who had blood pressure > 130/85
mmHg or taking antihypertensive drugs. Blood pressure measured by using an
automatic (arm cuff) blood pressure monitor (Omron, Vernon Hills, IL) after 5
minutes resting.

High fasting plasma glucose referred to a person who had blood plasma
after 12 hours fasting > 100 mg/dl or taking antidiabetic drugs. Blood samples were
drawn from antecubital vein into tube containing a serum separator gel and assessed
with a hexokinase2glucose-6-phosphate dehydrogenase method.

Dietary habits referred to dietary pattern of participant during previous
year collected by using questionnaire based on a validated quantitative food frequency
questionnaire (FFQ) which were reported by types of food intake such as fruit and
vegetable, meat, seafood, fish, milk, desserts, drinks, starch and carbohydrate. There
were two levels of intake [32];

- low intake referred to frequency of eating was less than or equal to 3
times per week.

- high intake referred to frequency of eating more than 3 times per week.

Physical activity referred to any bodily movement produced by skeletal
muscles that result in an expenditure of energy and divided to 3 types of physical
activity [33] ;

Occupational physical activity: is completed regularly as part of one's job.
It includes activities such as walking, hauling, lifting, pushing, carpentry, shoveling,
and packing boxes.
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Leisure-time physical activity or exercise: is the physical activity that is
planned or structured. It involves repetitive bodily movement done to improve or
maintain one or more of the components of physical fitness—cardiorespiratory
endurance (aerobic fitness), muscular strength, muscular endurance, flexibility, and
body composition[33].

Cigarette Smoking referred to pattern of smoking cigarette by types of
cigarette, frequency of smoking, amount of cigarette smoking per day and duration of
smoking.

Alcohol consumption referred to pattern of alcohol drinking by types of
alcohol used, frequency of drinking, amount of drinking and duration of drinking.

Non drinkers: person who never drank alcoholic beverages in their lives.

Ex-smoker: person who drank previously but had already stopped drinking
for certain period prior to the study.

Current drinker: person who drank alcohol beverages when they
participated in social activity and/or who drank alcoholic beverage regularly.

Type A Behavior referred to behavior that satisfies score of standard
questionnaire for type A behavior.

Mental health referred to mental status defined on stress and measured
using Suanprung stress test (SPST-20) which classified as mild, moderate high and
severe stress[34].

Age referred to age in years of study population at the time of
measurement.

Having history of family members with some diseases referred to 1%
generation of family members have diabetes mellitus, hypertension or
hypertriglyceridemia.

Level of education referred to : highest educational level of participant
classified as[35];

No education for a person who had not attended any formal school.

Primary school for a person who had finished 6 year elementary school.

Pre high school for a person who had finished 3 years in high school.

High school for a person who had finished grade 12 or finished vocational

college.

Undergraduate school for a person who had finished a bachelor degree

from university or college.

Graduate school for a person who had finished a master degree and higher.

Income referred to: total income of participant in each month reported by

participant without no expenses exclusion. It was divided into 4 categories;

no income, <5,000 baht, 5,001-10,000 baht and >10,001 baht.

Menopausal status was defined as amenorrhea for 12 months following

the final menstrual period. It was defined as a woman with natural

menopause for more than 1 year of her age at menopause and did not
receive HRT (Hormone replacement therapy)[36].
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N e

Metabolic Syndrome

3 or more of the following:
High waist circumference
High blood Pressure

High triglyceride

Low HDL-cholesterol
High fasting glucose

Confounding Factors

o Age

e Gender

e Having family member with
hypertriglyceridemia, Diabetes
and hypertension

e Income

e Education

e Menopausal status

Figure 1.1 Conceptual Framework
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CHAPTERII
LITERATURE REVIEW

Literature was reviewed as the following;

1. Definition and criteria for clinical diagnosis of metabolic syndrome.
Components of metabolic syndrome.
Pathogenesis of metabolic syndrome.

Risk factors of metabolic syndrome.

A

Related studies in association of lifestyle risk factors and metabolic

syndrome.

The metabolic syndrome, the clustering of abdominal obesity,
dyslipidemia, hyperglycemia and hypertension is a major public health challenge
worldwide [1, 2]. The metabolic syndrome is not benign; it is associated with a
substaintially elevated risk of type 2 diabetes and of cardiovascular disease (CVD) (2-
3-fold)[2], and its increasing prevalence could possibly reverse the gains made through
recent declining CVD mortality.

The metabolic syndrome is not a new condition. It was first described in
the 1920s by Kylin, a Swedish physician, as the association of hypertension,
hyperglycaemia and gout. In the 1940s, attention was drawn to upper body adiposity
(android or male-type obesity) as the obesity phenotype commonly associated with
type 2 diabetes and CVD.

Just as the metabolic syndrome has borne a variety of different names,
numerous definitions have also surfaced. The World Health Organization
definition[3], and the two others, developed by European Group for the study in
Insulin resistance[4] and the National Cholesterol Education Program Third Adult
Treatment Panel (ATP III)[5], have been the main ones in use. Each of these agreed on

the core components of obesity, hyperglycemia, dyslipidaemia and hypertention.
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1. Definitions and Criteria for Clinical Diagnosis of Metabolic Syndrome

At least 3 organizations have recommended clinical criteria for the
diagnosis of the metabolic syndrome[5, 6]. Their criteria are similar in many aspects,
but they also reveal fundamental differences in positioning of the predominant causes
of the syndrome. Now there are currently two major definitions for metabolic
syndrome provided by the International Diabetes Federation and the revised National
Cholesterol Education Program, respectively[7, 8]. The revised NCEP and IDF
definitions of metabolic syndrome are very similar and it can be expected that they
will identify many of the same individuals as having metabolic syndrome. The two
differences are that IDF excludes any subject without increased waist circumference,
while in the NCEP definition metabolic syndrome can be diagnosed based on other
criteria and the IDF uses geography-specific cut points for waist circumference, while
NCEP uses only one set of cut points for waist circumference regardless of geography.
These two definitions are much closer to each other than the original NCEP and WHO
definitions.

WHO|9]

The World Health Organization criteria (1999) require presence of
diabetes mellitus, impaired glucose tolerance, impaired fasting glucose or insulin
resistance, AND two of the following:

e Dblood pressure: > 140/90 mmHg
e dyslipidaemia: triglycerides (TG): > 1.695 mmol/L and high-density
lipoprotein cholesterol (HDL-C) < 0.9 mmol/L (male), < 1.0 mmol/L

(female)

e central obesity: waist:hip ratio > 0.90 (male); > 0.85 (female), and/or body
mass index > 30 kg/m’
e microalbuminuria: urinary albumin excretion ratio > 20 mg/min or

albumin:creatinine ratio > 30 mg/g

EGIR [9]
The European Group for the Study of Insulin Resistance (1999) requires
insulin resistance defined as the top 25% of the fasting insulin values among non-

diabetic individuals AND two or more of the following:
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Central obesity: waist circumference > 94 cm (male), > 80 cm (female)

Dyslipidaemia: TG > 2.0 mmol/L and/or HDL-C < 1.0 mmol/L or treated
for dyslipidaemia

Hypertension: blood pressure > 140/90 mmHg or antihypertensive
medication

Fasting plasma glucose > 6.1 mmol/L

NCEP [9]

The US National Cholesterol Education Program Adult Treatment Panel
IIT (2001) requires at least three of the following.

Central obesity: waist circumference > 102 cm or 40 inches (male), > 88
cm or 36 inches(female)

Dyslipidaemia: TG > 1.695 mmol/L (150 mg/dl)

Dyslipidaemia: HDL-C < 40 mg/dL (male), < 50 mg/dL (female)

Blood pressure > 130/85 mmHg

Fasting plasma glucose > 6.1 mmol/L (110 mg/dl)

American Heart Association/Updated NCEP [9]

There is confusion as to whether AHA/NHLBI intended to create another
set of guidelines or simply update the NCEP ATP III definition. According to Scott
Grundy, University of Texas Southwestern Medical School, Dallas, Texas, the intent
was just to update the NCEP ATP III definition and not create a new definition:

Elevated waist circumference:

Men — Equal to or greater than 40 inches (102 cm)
Women — Equal to or greater than 35 inches (88 cm)
Elevated triglycerides: Equal to or greater than 150 mg/dL
Reduced HDL (“good”) cholesterol:
Men — Less than 40 mg/dL
Women — Less than 50 mg/dL
Elevated blood pressure: Equal to or greater than 130/85 mm Hg or use of

medication for hypertension
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Elevated fasting glucose: Equal to or greater than 100 mg/dL (5.6 mmol/L)
or use of medication for hyperglycemia
Note : adapted for Asian by American Heart Association[10].
Central obesity define on Waist circumference
Men > 90 cms (> 36 inches)

Women > 80 cms (> 32 inches)

2. Components of Metabolic syndrome.

ATP III identified 6 components of the metabolic syndrome that related to
CVD 1 :

Abdominal obesity

Atherogenic dyslipidemia

Raised Blood Pressure

Insulin resistance + glucose intolerance
Proinflammatory state

Prothrombotic state

Abdominal obesity is the form of obesity most strongly associated with

the metabolic syndrome. It presents clinically as increased waist circumference[11].

Atherogenic dyslipidemia manifests in routine lipoprotein analysis by
raised triglycerides and low concentrations of HDL cholesterol. A more detailed
analysis usually reveals other lipoprotein abnormalities, eg, increased remnant
lipoproteins, elevated apolipoprotein B, small LDL particles, and small HDL particles.
All of these abnormalities have been implicated as being independently

atherogenic[11].

Elevated blood pressure strongly associates with obesity and commonly
occurs in insulin-resistant persons. Hypertension thus commonly is listed among

metabolic risk factors. However, some investigators believe that hypertension is less
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"metabolic" than other metabolic-syndrome components. Certainly, hypertension is
multifactorial in origin. For example, increasing arterial stiffness contributes
significantly to systolic hypertension in the elderly. Even so, most conference
participants favored inclusion of elevated blood pressure as one component of the

metabolic syndrome[11].

Insulin resistance is present in the majority of people with the metabolic
syndrome. It strongly associates with other metabolic risk factors and correlates
univariately with CVD risk. These associations, combined with belief in its priority,
account for the term insulin resistance syndrome. Even so, mechanisms underlying the
link to CVD risk factors are uncertain, hence the ATP III’s classification of insulin
resistance as an emerging risk factor. Patients with longstanding insulin resistance
frequently manifest glucose intolerance, another emerging risk factor. When glucose
intolerance evolves into diabetes-level hyperglycemia, elevated glucose constitutes a

major, independent risk factor for CVD[11].

A proinflammatory state, recognized clinically by elevations of C-
reactive protein (CRP), is commonly present in persons with metabolic syndrome.
Multiple mechanisms seemingly underlie elevations of CRP. One cause is obesity,
because excess adipose tissue releases inflammatory cytokines that may elicit higher

CRP levels[11].

A prothrombotic state, characterized by increased plasma plasminogen
activator inhibitor (PAI)-1 and fibrinogen, also associates with the metabolic
syndrome. Fibrinogen, an acute-phase reactant like CRP, rises in response to a high-
cytokine state. Thus, prothrombotic and proinflammatory states may be metabolically

interconnected[11].



Nitikorn Phoosuwan Literature Review / 12

3. Pathogenesis of Metabolic syndrome.

Obesity and Abnormal Body Fat distribution

ATP III considered the “obesity epidemic” as mainly responsible for the
rising prevalence of metabolic syndrome. Obesity contributes to hypertension, high
serum cholesterol, low HDL cholesterol, and hyperglycemia, and it otherwise
associates with higher CVD risk. Abdominal obesity especially correlates with
metabolic risk factors. Excess adipose tissue releases several products that apparently
exacerbate these risk factors. They include nonesterified fatty acids (NEFA),
cytokines, PAI-1, and adiponectin. A high plasma NEFA level overloads muscle and
liver with lipid, which enhances insulin resistance. High CRP levels accompanying
obesity may signify cytokine excess and a proinflammatory state. An elevated PAI-1
contributes to a prothrombotic state. Whereas low adiponectin levels that accompany
obesity correlate with worsening of metabolic risk factors. The strong connection
between obesity (especially abdominal obesity) and risk factors led ATP III to define
the metabolic syndrome essentially as a clustering of metabolic complications of

obesity.

Insulin Resistance

A second category of causation is insulin resistance. Many investigators
place a greater priority on insulin resistance than on obesity in pathogenesis[12, 13].
The argue that insulin resistance, or its accomplice, hyperinsulinemia, directly causes
other metabolic risk factors. Identifying a unique role for insulin resistance is
complicated by the fact that it is linked to obesity. Insulin resistance generally rises
with increasing body fat content, yet abroad range of insulin sensitivities exists at any
given level of body fat[14]. Most people with categorical obesity (body mass index
[BMI] >= 30 kg/m2) have postprandial hyperinsulinemia and relatively low insulin
sensitivity, but variation in insulin sensitivities exist even within the obese
population[14]. Overweight persons (BMI 25 to 29.9 kg/m2) likewise exhibit a
spectrum of insulin sensitivities, suggesting an inherited component to insulin
resistance. In some population, (e.g. South Asians), insulin resistance occurs
commonly even with BMI < 25 kg/m2 and apparenntly contributes to a high
prevalence of type 2 diabetes and premature CVD. South Asians and others who



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 13

manifest insulin resistance with only mild-to-moderate overweight can be said to have
primary insulin resistance. Even with primary insulin resistance, however, weight gain
seems to enhances insulin resistance and metabolic syndrome. Thus, dissociation of

obesity and primary insulin resistance in patients with metabolic syndrome is difficult.

Independent Factors That Mediate Specific Components of the
Metabolic Syndrome

Beyond obesity and insulin resistance, each risk factors of the metabolic
syndrome is subject to its own regulation through both genetic and acquired factors.
This leads to variability in expression of risk factors. Lipoprotein metabolism, for
instance, is richly modulated by genetic variation; hence, expression of dyslipidaemias
in response to obesity and/or insulin resistance varies considerably. The same holds
for blood pressure regulation. Moreover, glucose levels depend on insulin-secretary
capacity as well as insulin sensibility. This variation in distal regulation cannot be

ignored as an important factor in causation of metabolic syndrome.

Dyslipidaemia

In general, the increasing in free fatty acid fluxs to the liver, increased
production of apo B-containing triglyceride-rich very low-density lipoproteins
(VLDL) occurs[15]. The effect of insulin on this process in somewhat complex. In the
setting of insulin resistance, increased flux of free fatty acids to the liver increases
hepatic triglyceride synthesis; however, under physiological conditions, insulin
inhibits rather than increases the secretion of VLDL into the systemic circulation[16].
This response in part is an effect of insulin on the degradation of apo B[17]. Yet,
insulin is also lipogenic, increasing the transcription and enzyme activity of many
genes that relate to triglyceride biosynthesis[18]. Whether or not this pathway remains
operational in the setting of systemic insulin resistance has not been completely
addressed. Additionally, insulin resistance could also reduce the concentrations of
lipoprotein lipase in peripheral tissues (i.e. in adipose tissue more than muscle)[19].
This alteration in lipoprotein lipase, however, seems to contribute less to the
hypertriglyceridaemia excellent reflection of the insulin resistance condition and is one

of the important criteria for diagnosis of the metabolic syndrome.
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The other major lipoprotein disturbance in the metabolic syndrome is a
reduction in HDL cholesterol. This reduction is a consequence of changes in HDL
composition and metabolism. In the presence of hyperglyceridaemia, a decrease in the
cholesterol content of HDL results from decreases in the cholesteryl ester content of
the lipoprotein core with variable increases in triglyceride making the particle small
and dense, a function in part of cholesteryl ester transfer protein[20]. This change in
lipoprotein composition also results in an increased clearance of HDL from the
circulation[21]. The relation of these changes in HDL to insulin resistance are
probably indirect, arising in concert with the changes in triglyceride-rich lipoprotein
metabolism.

In addition to HDL, the composition of LDL is also modified in a similar
way. In fact, with fasting serum triglycerides > 2.0 mmol/l, almost all patients have a
predominance of small dense LDL[22, 23]. This change LDL composition is
attributable to relative depletion of unspecified cholesterol, esterifies cholesterol, and
phospholipids with either no change or an increase in LDL triglyceride[24, 25]. Small
dense LDL might be more atheogenic than buoyant LDL because (1) it is more toxic
to the endothelium; (2) it is more able to transit through the endothelial basement
membrane; (3) it adheres well to glycosaminoglycans; (4) it has increased
susceptibility to oxidation, and/or (5) it is more selectively bound to scavenger
receptors on monocyte derived macrophages[26, 27]; however, this contention is not
entirely accepted[28]. In some studies, this alteration in LDL composition is an
independent risk factor for cardiovascular disease[29]. However, more often this
association is not independent, bur related to the concomitant changes in other

lipoproteins and other risk factors[30].

Glucose Intolerance

The defects in insulin action in glucose metabolism include deficiencies in
the ability of the hormone to suppress glucose production by the liver and kidney, and
to mediate glucose uptake and metabolism in insulin sensitive tissues (i.e. muscle and
adipose tissue). The relation between impaired fasting glucose or impaired glucose
tolerance and insulin resistance is well supported by human, non-human primate, and

rodent studies. To compensate for defects in insulin action, insulin secretion and/or
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clearance must be modified to sustain euglycaemia. If this compensation fails, defects
in insulin secretion predominate.

Insulin resistance in pancreatic islet beta cells implies that signals that
generate glucose-dependent insulin secretion have been adversely modified, and fatty
acids are prime candidates. Although free fatty acids can stimulate insulin secretion,
increasing and prolonged exposure to excessive concentrations results in fall in insulin
secretion[31]. The mechanism for this alteration has been attributed to lipotoxicity
through several potential different mechanisms[32-34].

Insulin also can feedback on its own secretion. The importance of this
system comes from experiments in rodents in which the insulin receptor is tissue
specifically deleted. When the insulin receptor is deleted in skeletal muscle,
hyperglycemia does not result[35]; however, the beta-cell specific knockout of the
insulin receptor produces progressive glucose intolerance and diabetes[36]. In people
with genetic predispositions to development of diabetes, the presumed stress of the
insulin resistant environment of beta cell function causes glucose intolerance and

ultimately higher risk of diabetes.

Hypertension

The relation between insulin resistance and hypertension is well
established[37], and relates to several different mechanisms. First, it is important to
note that insulin is vasodilator when given intravenously to people of normal
weight[38], with secondary effects on sodium reabsorption in the kidney[39].
Evidence indicates that sodium reabsorption is increased in white people but not
Africans or Asians with the metabolic syndrome. In the setting of insulin resistance,
the vasodilatory effect in insulin can be lost, but the renal effect on sodium
reabsorption preserved. Fatty acids themselves can mediate relative vasoconstriction.
Insulin also increases the activity of the sympathetic nervous system[40], an effect that
might also be preserved in the setting of the insulin resistance[41]. However, when
assessed by concentrations of fasting insulin, HOMA or the HOMA insulin resistance
index (HOM-IR), insulin resistance contributes only modestly to the increased

prevalence of hypertension in the metabolic syndrome[42].
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4. Risk factors of metabolic syndrome.

The cause of the metabolic syndrome is unknown. The pathophysiology is
extremely complex and has been only partially elucidated. Most patients are older,
obese, sedentary, and have a degree of insulin resistance. The most important factors
in order are aging, genetics and lifestyle, i.e., low physical activity and excess caloric
intake.

There is debate regarding whether obesity or insulin resistance is the cause
of the metabolic syndrome or if they are consequences of a more far-reaching
metabolic derangement. However, metabolic syndrome is not observed in the absence
of insulin resistance, while obesity is not present in many individuals who present with
metabolic syndrome. A number of markers of systemic inflammation, including C-
reactive protein, are often increased, as are fibrinogen, interleukin 6 (IL—6), Tumor
necrosis factor-alpha (TNFa) and others. Some have pointed to oxidative stress due to
a variety of causes including increased uric acid levels caused by dietary fructose [9,
43-45].

Age. The prevalence of metabolic syndrome increases with age, affecting
less than 10 percent of people in their 20s and 40 percent of people in their 60s.
However, some research shows that about one in eight schoolchildren has three or
more components of metabolic syndrome. And, other research has identified an
association between childhood metabolic syndrome and adult cardiovascular disease
decades later[46].

Obesity. A body mass index (BMI) — a measure of percentage of body fat
based on height and weight — greater than 25 increases risk of metabolic syndrome.
So does abdominal obesity — having an apple shape rather than a pear shape[46].

History of diabetes. Those are more likely to have metabolic syndrome if
they have a family history of type 2 diabetes or a history of diabetes during pregnancy
(gestational diabetes) [46].

Other diseases. A diagnosis of high blood pressure, cardiovascular
disease or polycystic ovary syndrome — a similar type of metabolic problem that
affects a woman's hormones and reproductive system — also increases risk of

metabolic syndrome[46].
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Lifestyle is defined a set of habits and customs that is influenced, modified
encouraged, or constrained by the life long process of socialization. These habits and
customs included use of substance such as alcohol, tobacco, tea, coffee, dietary habits,
exercise, which have important implications for health and are often the subject of

epidemiologic investigation[47].

5. Related studies in association of lifestyle risk factors and MetS.

Dietary habits

Dietary habits had been associated with the prevalence of metabolic
syndrome and produced OR 1.13 (95% CI 1.05-1.21) on component with potatoes, red
or white meat, and meat products while percent of carbohydrate is not significant[48,
49]. One study reported that subjects in the highest quartile of dairy consumption had
lower odds of having metabolic syndrome (OR by quartile 1-4 : 1, 0.83, 0.74, 0.69
respectively)[50] but higher intake of dietary carbohydrates and lower intake of crude
fiber were each associated with an increased risk for metabolic syndrome (RR ranging

from 1.3 to 1.9)[51].

Physical activity by job

One study found that physical activity associated with the prevalence of
metabolic syndrome. Participants who did not engage in any moderate or vigorous
physical activity during leisure time had almost twice the odds of having metabolic
syndrome (OR, 1.90; 95% CI, 1.22 to 2.97) as those who reportedly engaged in > 150
min/wk of such activity[52]. One study showed that physical activity was protective
against metabolic syndrome (RR 0.84 [95%CI 0.76-0.92][51] and the one was an
independent protective factor(OR 0.70 [0.41-1.19]) [53].While compare physically
active with sedentary was OR 0.63 (0.51-0.78)[54]. Regarding to gender, Moderate
exercise (2-3 sessions/week) in men produced protective effect to the metabolic

syndrome (OR 0.6; 95% CI 0.5-0.9)[49].
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Cigarette smoking

For cigarette smoking, one study find that OR was 1.51 compared between
Ex-smoker and nonsmoker and another compared between 0-5 cigarettes/day and > 6
cigarettes/day was 1.78 (95% CI 0.61-5.22) but both not significant (p = 0.423)[51,
55]. One study find that current smoking were associated factor for the metabolic
syndrome regardless gender with OR 1.4 (95% CI 1.1-1.8) and 1.6 (95% CI 1.2-2.1)
in men and women respectively[49] or 1.12 (95% CI 1.01-1.24) after adjusted

potential confounder[54].

Alcohol consumption

The adjusted odds Ratio for the metabolic syndrome in the group
consuming 1-14.9 g alcohol/day was 0.71 (95% CI 0.53-0.95)[56] whereas non
drinks/day compared with 1-3 drinks/day produced protective effect to MetS was 1.36
(95% CI 1.11-1.66)[51]. One study find that light alcohol drinking (<15 g/day) in
woman demonstrated protective effect of odds of the metabolic syndrome (OR 0.8
[95% CI 0.7-0.9])[49] and alcohol beverages has an odds ratio of 1.26 (95% CI 1.21-
1.33) in light dose[54].

Type A Bahavior

After adjustment for age, blood pressure, cigarette smoking, serum
cholesterol, consumption of alcohol, and educational attainment yielded relative risks
of 0.99 in usual care, 0.81 in special intervention, and 0.87 overall (95% confidence

interval = 0.59-1.28) [57]

Mental health or stress
Chronic work stress have been associated with the metabolic syndrome

with OR adjusted for age was 2.25 (95% CI 1.31 to 3.85)[58].

Menopause
For menopause status, postmenopausal status was associated with an
increased risk of the metabolic syndrome independent of normal aging in Korean

women (OR 1.60 95%CI 1.04-2.46)[55].
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CHAPTER I
MATERIALS AND METHODS

1. Study design

A population based case-control study was used to demonstrate
associations between lifestyle factors and metabolic syndrome (MetS) among
population of Banphaeo district, Samutsakorn Province. Adult participants aged 35
and above who enrolled in Banphaeo Routine Hypertension and Diabetes Screening
Program (BRHDSP) during November 2007 to June 2008 were invited to participate
for interviewing past history of their lifestyle and other factors during the past 2-3

years which related to metabolic syndrome.

2. Population and the study population
Population were adult population aged 35 years and above in Banphaeo
district, Samutsakorn Province.
Sampling frame was list of the names of participants who enrolled in
Banphaeo Routine Hypertension and Diabetes Screening Program (BRHDSP) during
November 2007 to June 2008 BRHDSP.
Study population were adult population aged 35 years to 60 years in
Banphaeo district, Samutsakorn Province who enrolled and participated in Banphaeo
Routine Hypertension and Diabetes Screening Program (BRHDSP) during November
2007 to June 2008. The criteria of case and control were :
Case referred to those who satisfied 3 or more of the 5 criteria
of metabolic syndrome from NCEP ATP III. The 5 criteria included,
Waist circumference > 90 cm in men or > 80 cm in women.
Serum triglyceride concentration > 150 mg/dl (or on drug

treatment for elevated triglycerides)
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Serum HDL concentration < 40 mg/dl in men and <50 mg/dl in
women (or on drug treatment for reduced HDL-C)

Systolic blood pressure > 130 mmHg and/or diastolic blood
pressure > 85 mmHg (or on antihypertensive drug)

Fasting Plasma Glucose > 100 mg/dL (or on drug treatment for
elevated glucose)

Controls referred to those who were not satisfied any criteria
or possessed only 1 or 2 criteria of metabolic syndrome from NCEP ATP IIL

The study population : The results from (BRHDSP) were used for

selection of cases and controls.

3. Inclusion and exclusion criteria

Inclusion criteria

1. Subject who had complete information on 5 components of metabolic
syndrome according to NCEP ATP III.

2. Subject who agreed to participate in this study under informed consent.

Exclusion criteria

1. Subject who had physical and mental health problem at the time of data
collection and was not able to provide the answer for lifestyle questions by verbal or
writing.

2. Subjects who had severe complication of any diseases

4. Scope of study

This study was conducted among adults of Banphaeo district,
Samutsakhorn Province who participated in Routine Hypertension and Diabetes
Screening Program (BRHDSP) during November 2007 to June 2008 in order to
identify the associations of the lifestyle factors and MetS.
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5. Benefits of the study

The results from this study demonstrated potential lifestyle factors
significantly associated with metabolic syndrome that will be used for improving
primary prevention program in order to prevent and to reduce the prevalence of
metabolic syndrome and the incidence of cardiovascular disease (CVD) among adults

of Banphaeo district, Samutsakhorn Province in the future.

6. Sample Size calculation

Sample Size calculation for this study was based on the design for case -

control study with the ratio of cases per controls in 1:1 with the following formula:

n= [Zys N(c+t1)P(1-P) + ZgV cP (1-P))+Po(1-Po)]*
C(P1- Po)2
P1 = OR x P()

OR x P, + (1- Py)

P = Py —cPy
S (et)
When :
n = minimum sample size of case
o = type I error (at 95% confidence interval) = 0.05 so Zy» = 1.96
B = type II error
OR = Odds Ratio of low intake of fruit and vegetable =1.9 [85]
Py = rate of low intake of fruit and vegetable among population in
central region of Thailand. = 75.5% among male, 72.1% among female**

c = Ratio between control and case
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** Ministry of public health, Third national health survey among Thai population by
examination in 2003-2004.

The minimum sample size for 178 for cases and 178 for controls when relative

precision was 50%.

7. Sampling technique

Cases and controls were selected from the sampling frame of participants
who enrolled in BRHDSP. Sampling technique by list of the name of participants who
enrolled during November 2007 to June 2008 with the number of 23,691 with
screening rate 73.28% of total population of Banphaeo district, Samutsakorn Province.
There were 2 types of screening program according to budget, with and without blood
test. Total number of participants had blood test were 2,283. There were 753
populations were also excluded. Then 1,530 participants were eligible for the study
and categorized into cases and controls by the criteria of MetS of NCEP ATP III
definition; cases had at least 3 or more of 5 criteria, controls had normal or 1-2
components. Stratified random sampling with proportional to size of participants by
sub-district were used to select cases and controls. Finally, there were 196 cases and

212 controls included in the analysis.

8. Materials

Data collection was performed by using questionnaires for lifestyle factors
and other factors which contained the following contents:

Part 1 General characteristics of participants on age, gender, marital status,
religion, address, education level, occupation, income and family history of chronic
diseases.

Part 2 History of lifestyle behavior in the past 3 years (smoking, alcohol
consumption, physical activity, dietary habit),

Part 3 Standard questionnaire for Type A behavior test to define behavior

type.
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Part 4 Standard questionnaire for Suanprung Stress Test to define stress
status.

Part 5 Data in components of the metabolic syndrome from medical record
retrieved from Banphaeo Routine Hypertension and Diabetes Screening Program

(BRHDSP) by research.

9. Methods of data collection

Preparing Stage

1. Proposal was submitted and reviewed by the director of Banphaeo
hospital and the head of Banphaeo public health office for permission to use data of
participants according to criterion of metabolic syndrome from BRHDSP.

2. Developing questionnaire and pretest for validity and reliability in part
II of the questionnaire.

3. Submission of the proposal to the Ethical Committee of Mahidol

University for reviewing.

Action Stage

1. Selection of case and control from the sample frame.

2. Data collection for MetS criteria in BRHDSP.

In BRHDSP; data on criteria of metabolic syndrome was mainly
performed by trained health officers from district hospital at local health centers and
collected data from Banphaeo hospital which summarized from all local health center
by monthly report.

2.1 Waist circumference was measured by using a non elastic tape at
umbilicus point as recommended by the Ministry of Public Health with the subject
standing and performed by trained public health personnel in local health center.

2.2 Blood pressure was measured by using an automatic (arm cuff) blood
pressure monitor (Omron, Vernon Hills, IL) after 5 minutes resting and performed by

public health personals.
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2.3 Blood test

After 12 hours fasting, blood sample of participants was drawn from
antecubital vein into tube containing EDTA which performed by public health
personnel at local health centers. Blood sample tubes were transported to Banphaeo
Hospital laboratory within at noon in the same day for determining triglyceride by
enzymatic method, HDL-C by dextran-magnesium precipitation, and fasting blood
glucose by hexokinase2glucose-6-phosphate dehydrogenase method.

3. Collecting data for lifestyle factors and genetic factors by interviewing
with questionnaires was performed in both cases and controls by the researcher and

trained health personnel by home visit.

Data analysis
1. Descriptive statistics
Description of characteristics of cases and controls by using frequency,
percentage, mean and standard deviation. Chi square test and students’ t test will be
used for identifying significant differences
2. Analytical statistics
Univariate analysis: crude Odds Ratio and 95% confidence
interval was used to demonstrate association of lifestyle factors and MetS, and non-
parametric test for non normal distribution data.
Multivariate analysis: the adjusted Odds Ratio and 95%
confidence interval by Binary logistic regression analysis will be used to examine the
association between lifestyle factors and metabolic syndrome simultaneously through

entering method and stratification by gender.
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CHAPTER 1V
RESULTS

This population based case control study was conducted to determine
the associations between lifestyle factors and metabolic syndrome(MetS) among
population of Banphaeo, Samutsakorn province. Datas were collected among 196
cases and 212 controls who lived in Banphaeo district and attended hypertension and
diabetes screening projects (BRHDSP) in year 2008 (November 2007 to June 2008).

The results of the study were presented as follow:

1. Descriptive characteristics of study population by components of
metabolic syndrome, demographic factors, and other important factors among cases
with metabolic syndrome and control without metabolic syndrome.

1.1 Components of metabolic syndrome

1.2 General characteristics and other factors

1.2.1 Age

1.2.2 Sex

1.2.3 Marital Status

1.2.4 Religion

1.2.5 Education level

1.2.6 Occupation

1.2.7 Income

1.2.8 Family history of hypertension

1.2.9 Family history of DM

1.2.10Family history of hypercholesterolemia

1.2.11Menopausal status (among female)
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2. Prevalence and crude association (Crude Odds Ratio : OR) with 95%
confidence interval (95% CI) of behavioral lifestyle factors of metabolic syndrome
which were.

2.1 Smoking

2.2 Alcohol drinking

2.3 Physical activity

2.4 Dietary habit

2.5 Behavioral Type A

2.6 Level of stress

3. Adjusted associations (Adjusted Odds Ratio : OR) with 95%
confidence interval (95% CI) between each lifestyle factor and metabolic syndrome by
multiple logistic regression analysis controlling for the effects of others lifestyle
factors including confounding variables which were age, gender, having history of
hypercholesterolemia, DM, hypertension in family member, income, education and
menopausal status. Interaction term was identified, and stratification by gender for

male and female participants.

1. Characteristics of the study population

1.1 Components of metabolic syndrome

When considered having the 5 components metabolic syndrome among
cases and controls which were waist circumference (WC), Triglyceride (TG), high
density lipoprotein ( HDL), blood pressure(BP) and fasting plasma Glucose (FPG).
Participants, with waist circumference bigger than normal, were 81.12% in cases and
1.42% in controls. Participants, with triglyceride higher than normal, were 83.16% in
cases and 0.94% in controls. Participants, with HDL components lower than normal,
were 56.69%% in cases and none in controls. Participants, with high BP, were 80.61%
in cases and 13.21% in controls. And fasting blood sugar higher than normal were

57.14% in cases and none in controls (Table 4.1).
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Table 4.1 Prevalence (%) of each components of metabolic syndrome among

cases and controls.

Components Cases Controls

n % n %
WC > normal* 159 81.12 3 1.42
TG > 150 mg/dl 163 83.16 2 0.94
HDL < normal** 117 59.69 0 0.00
BP > 130/85 mmHg 158 80.61 28 13.21
FPG > 100 mg/dL 112 57.14 0 0.00

*WC (waist circumference) : > 90 cm in men or > 80 cm in women by
Asian definition
**HDL (serum HDL) : concentration < 40 mg/dl in men and <50 mg/dl in

women (or on drug treatment for reduced HDL-C)

1.2. General characteristics of the study population.
1.2.1 Age
The mean of age were 50.96+6.30 years for cases and
49.14+7.09 years for controls group. There was statistically significant difference
(»<0.001) between means of age among cases and controls. In crude association, those
who aged 45-54 years were more likely to develop MetS 2.23 times compared to aged
55-60 years (OR=2.23 95%CI 1.31-3.80). (Table 4.2)

1.2.2 Gender

Among cases and controls, proportions of male participants
were 37.24% and 34.91% and female participants were 62.76% and 65.09%,
respectively. There was statistical difference in proportions of gender between cases

and controls (p<0.001). There was no significant crude association between gender

and MetS. (Table 4.2)
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1.2.3 Marital status

Most of cases in 84.69% and controls in 73.58% were married
.The participants, who were single group, were 9.18% among cases and 18.87%
among controls, widowed group were 5.10% among cases and 4.72% among controls
and divorce were less group of 1.02% in cases and 2.83% in controls. There was
statistically significant differences in proportions of marital status between cases and
controls (»p<0.001) (Table 4.1). In crude association, who were widowed were more
likely to develop MetS 2.36 times compared to who were couple (OR=2.36 95%CI
1.30-4.30). (Table 4.2)

1.2.4 Religion
The majority of this group of study population were Buddhism
mn 100% in cases and 99.53% in controls. There was 1 who was Christian in control.

(Table 4.2).

1.2.5 Level of Education

The large proportions of cases and control finished primary
school in 83.16% and 79.25% respectively. Illiterate rate found in 7.65% and 3.77% in
cases and controls respectively. The less group in cases finished pre-high school and
high school which 4.59% while in controls group finished high school in 3.30%, and
finished pre-high school in 8.49% and finished undergraduate in 5.19% in controls.
There was statistically significant differences in proportions of education level
between cases and controls (p<0.001) (Table 4.2). In crude association, who finished
pre high school level were more likely to develop MetS 3.75 times compared to who

were illiterate (OR=3.75 95%CI 1.16-12.12).

1.2.6 Occupation

The majority of cases in 54.08% and controls in 54.25% were
agriculturist. Proportion of employee (labor work) was 17.86% in cases and 19.31%
in controls. Proportion of participants who did not work was 10.20% in cases and
10.38% in controls. Being merchant found 9.18% in cases and 6.13% in controls.

Occupation in office employee were 2.55% among cases and 2.36% among controls,
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being servant found 2.04% among cases and 3.77% among controls and housework
were 1.02% among cases and 1.89% among controls while others was 3.06% in case
and 1.89% on controls. There was statistically significant differences in proportions of
types of occupations between cases and controls (p< 0.001) (Table 4.2). There was no

significant crude association between occupation and MetS.

1.2.7 Personal monthly income

Most of cases had personal income less than or equal to 5,000
bahts per month and of controls was 5,001-10,000 bahts in 40.31% and 39.62%
respectively. Proportions of those with personal income between 5,001 — 10,000 bahts
per month in cases was 32.14% and less than or equal to 5,000 bahts in controls was
35.38% in controls, there were participants with no income in cases and controls in
22.96% and 17.92% respectively. Proportions of cases with personal income more
than 10,001 were 4.59% and 7.08% respectively. Average personal income in case
was 7,013+7247.73 and in controls was 8,201+7,338.98. There was statistically
significant difference in proportions of family income between cases and controls (p<
0.001) (Table 4.2). There was no significant crude association between personal

monthly income and MetS.

1.2.8 Having family history of hypertension

Most of cases and controls had no family history of
hypertension with 64.62% and 71.23% respectively. There was statistically significant
difference in proportions of family history of hypertension between cases and controls
(p< 0.001) (Table 4.2). There was no significant crude association between having

family history of hypertension and MetS.

1.2.9 Having family history with diabetes mellitus

Most of cases and controls had no family history of DM with
70.26% and 83.49% respectively. There was statistically significant difference in
proportions of family history of DM between cases and controls (p< 0.001) (Table

4.2). In crude association, who had family history of DM were more likely to develop
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MetS 2.14 times compared to who had no family history of DM (OR=2.14 95%CI
1.33-3.44).

1.2.10 Having family history with hypercholesterolemia

Most of cases and controls had no family history of
hypercholesterolemia with 81.63% and 84.43% respectively. There was statistically
significant difference in proportions of family history of hypercholesterolemia
between cases and controls (p< 0.001) (Table 4.2). There was no significant crude

association between family history of hypercholesterolemia and MetS.

1.2.11 Menopausal status (only in female)

Cases were in menopausal status in 40.98% and control were
in menopausal status in 29.71%. There was no statistically significant difference in
proportions of menstruation status between cases and controls (p = 0.237) (There was
no significant crude association but borderline significant association between

menopausal status and MetS.(Table 4.2).

Table 4.2 Demographic characteristics of study population and crude association

with Metabolic syndrome.

Characteristics Case (n=196) Control Crude 95% CI p-

(n=212) OR value*
n % n %

Age (Year)
35-44%** 36 18.37 65  30.66 1.00
45-54 87 44.39 88  41.51 1.78  1.08-2.95 0.02
55-60 73 37.24 59  27.83 223 1.31-3.80 <0.01
Mean 50.96 49.14
SD 6.30 7.09

* Chi-square test

** Reference group
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Table 4.2 Demographic characteristics of study population and crude association

with Metabolic syndrome (continued).

Characteristics Case (n=196) Control Crude 95% CI p-

(n=212) OR value*
n % n %

Gender

Male** 73 3724 74 34.91 1.00

Female 123 62.76 138 65.09 1.11 0.74-1.66 0.62

Marital status

Couple** 166  84.69 156 73.58 1.00

Widowed 10 5.10 10 4.72 2.36 1.30-4.30 <0.01

Divorce 2 1.02 6 2.83 3.19 0.64-16.05 0.16

Single 18 9.18 40 18.87 1.06 0.43-2.63 0.89

Religion

Buddhist 196 100.00 211 99.53 N/A

Christian 0 0.00 1 0.47

Education level

[literate** 15 7.65 8 3.77 1.00

Primary 163  83.16 168 79.25 193 0.80-4.68 0.14
Pre-high school 9 459 18 849 375  1.16-12.12 0.03
High school 9 459 18 8.49 1.46 0.39-5.40 0.57
and over

* Chi-square test

** Reference group
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Table 4.2 Demographic characteristics of study population and crude association

with Metabolic syndrome (continued).

Characteristics Case (n=196) Control (n=212) Crude 95% CI p-

OR value*
n % n %

Occupation
Agriculture 106 54.08 115 54.25 1.65 0.41-6.71 0.48
Servant 4 2.04 8 3.77 1.52  0.60-3.88 0.38
Employee(labor) 35 17.86 41 19.34 1.10  0.28-4.37 0.89
Housework 2 1.02 4 1.89 0.55 0.09-3.33 0.52
Office employee 5 255 5 2.36 0.94  0.44-2.00 0.87
Merchant 18 9.18 13 6.13 0.55 0.14-2.11 0.38
Others 6 3.06 4 1.89 1.01  0.52-1.96 0.97
No work** 20 10.20 22 10.38 1.00
Personal Income per month (Baht)
No income 45 2296 38 1792 1.76  0.72-4.25 0.21
< 5,000%** 79 40.31 75 3538 1.00
5,001 — 10,000 63 32.14 84 39.62 140  0.89-2.21 0.14
>10,001 9 459 15 7.08 0.89 0.52-1.52 0.67
Mean 7,013.38 8,201.39
S.D. 7,247.73 7,338.98

* Chi-square test

** Reference group



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 33

Table 4.2 Demographic characteristics of study population and crude association

with Metabolic syndrome (continued).

Characteristics Case Control Crude 95% CI -
(n=196) (n=212) OR value*
n % n %

Family history of hypertension

Yes 69 35.38 61 28.77 .36 0.89-2.06 0.15
No** 126 64.62 151 71.23 1.00

Family history of DM

Yes 58 29.74 35 16.51 2.14  1.33-344 0.002
No** 137 7026 177 83.49 1.00

Family history of hypercholesterolemia
Yes 36 18.37 33 15.57 .22 0.73-2.05 0.45
No** 160 81.63 179 84.43 1.00

Note: 1 data missing

Menopause Status (In female)

N 122 138
No ** 72 59.02 97 70.29 1 0.058
Yes 50 40.98 41 29.71 1.64 0.98-2.74

* Chi-square test

** Reference group
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2. Prevalence and crude association of behavioral lifestyle factors for metabolic
syndrome.

2.1 Smoking

Most of cases and control was non-smoker which were 80.10% and
79.72% respectively. Current smoker was 12.76% in case and 9.43% in controls while
ex-smoker was 7.14% and 10.85% in cases and controls group respectively. The crude
association did not demonstrate significant association of smoking with MetS (Table

43).

Table 4.3 Prevalence of smoking among total study populations and crude

association with metabolic syndrome.

Characteristics Case Control Crude 95% CI -
(n=196) (n=212) OR value*
n % n %
Smoking
Current smoker 25 1276 20 943 0.74 0.40-1.39 0.35
Ex-smoker 14 7.14 23 10.85 1.53  0.76-3.07 0.24

Non-smoker** 157  80.10 169 79.72  1.00

* Chi-square test

** Reference group

Most of cases and controls were non-smoker which were 84.95% in case
and 86.67% in control while 1-10 cigarettes per day was 10.75% in case and 10.26%
in controls. There was statistical difference in proportions of smoking in cases and
controls (p<0.01). There was no statistical association in dose of smoking to MetS in

crude analysis (Table 4.4).
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Table 4.4 Prevalence of smoking quantity among total study populations and

crude association with metabolic syndrome

Characteristics Case Control Crude  95% CI pP-
(n=186) (n=195) OR value*
n % n %
Smoking quantity
Non-smoker ** 158 84.95 169  86.67 1.00
1-10 cigarettes a day 20 10.75 20 10.26 094  0.48-1.80 0.84
11s and more a day 8 430 6 3.08 0.70  0.24-2.07 0.52

* Chi-square test

** Reference group

2.2 Alcohol drinking

Most of cases and controls group were non-drinker which were 72.45%
and 79.33% respectively. The less group were ex-drinker in cases and controls which
is 6.12% and 4.81% respectively while current drinker were 21.43% and 15.87% in
cases and controls group. There was statistically difference in proportions of alcohol
drinking in cases and controls (p<0.01), but no significant association in crude analysis

between alcohol drinking and MetS. (Table 4.5).

Table 4.5 Prevalence of alcohol drinking among total study populations and crude

association with metabolic syndrome.

Characteristics Case Control Crude 95% CI pP-
(n=196) (n=208) OR value®
n % n %
Alcohol
Current drinker 42 2143 33 1587 0.68 0.41-1.12 0.13
Ex-drinker 12 6.12 10 481 0.72  0.30-1.71 0.45

Non-drinker** 142 7245 165 7933 1.00

* Chi-square test

** Reference group
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2.3 Physical activity

2.3.1 By daily transportation

There were 4 types of daily traveling to and from work among
study population by car, by motorcycle, by bicycle and by walking. Most of cases and
controls usually traveled to work by walking which were 59.78% and 55.68%
respectively. Traveling to work by motorcycle were 22.75% and 29.19% in cases and
controls respectively. Some of them traveled by car which were 11.38% and 7.03% in
cases and controls group and by bike were 1.80% and 4.32% respectively. There was
significant difference in proportions by traveling to work between cases and controls
group.

Grouping daily traveling to work was performed into 3 groups
according to light heavy and others which was not clear in physical activity by daily
traveling to work. Traveling by car and motorcycle were light, and walking and biking
were heavy physical activity.

It was found that strong physical activity by walking in daily
traveling to work was the major group which were 61.68% in cases and 60.00% in
controls, mild group was 34.13% in case and 36.22% in controls and others transport
physical activity was 4.19% in cases and 1.09% in controls. The crude analysis did not

demonstrate significant association between daily transportation and MetS (Table 4.6).

Table 4.6 Prevalence of physical activity by daily traveling to work among study

populations and crude association with metabolic syndrome.

Characteristics Case Control Crude  95% CI -
(n=167) (n=185) OR value*
n % n %

Physical activity by daily traveling to work

Light 57 34.13 67 3622 093  0.32-2.74 0.89
Heavy** 103 61.68 111  60.00 1.00
Others 7  4.19 7 378 1.09  0.70-1.70 0.70

* Chi-square test

** Reference group
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2.3.2 By type of occupations

There were many kinds of occupations among study
population. Cases and controls were divided into 2 types of job by heavy, light and
moderate works. Heavy works were standing, walking continuously including
construction work and carrying heavy things all working time, while light and
moderate works were in house working, selling and working in office. Heavy work
found in 60.10% in cases and 69.19% in controls. The crude analysis did not

demonstrate significant association between types of job and MetS (Table 4.7).

Table 4.7 Prevalence of physical activity by type of occupations among total

study populations and crude association with metabolic syndrome.

Characteristics Case Control Crude 95% CI -
(n=193) (n=211) OR value*
n % n %
Type of job
Heavy** 116 60.10 145 69.19 1.00

Light and moderate 77 3990 65 30.81 0.67 0.44-1.01 0.06

* Chi-square test

** Reference group

2.3.3 By leisure time activity (Exercise)

Physical activity by leisure time activity or exercise in cases
and controls were grouped into 4 types; no exercise, irregular exercise (less than 3
times per week and 30 minutes or more per time) and regular exercise (more than or
equal to 3 times per week and 30 minutes or more per time). Most of cases and
controls had no exercise which was 85.20% and 81.60% respectively. The least small
group were irregular exercise which was 4.08% in cases and 4.72% in controls
respectively. The crude analysis did not demonstrate significant associations between

exercise and MetS (Table 4.8).
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Table 4.8 Prevalence of exercise habits among total study population and crude

association with metabolic syndrome.

Characteristics Case Control Crude  95% CI pP-
(n=186) (n=188) OR value*
n % n %

Leisure time activity

Regular 21 10.71 29 13.68  1.00

exercise™*

Irregular exercise 8 4.08 10 472  0.75 0.41-1.37 0.35
No exercise 167 8520 173 81.60  0.90 0.31-2.68 0.86

* Chi-square test

** Reference group

Cases and controls were sleep after main meal in in sometimes especially
of their lunch which were 63.98% and 66.49% respectively, while usually sleep after
meal in cases and mostly after meal in controls were 4.84% and 5.85% respectively.
The crude analysis did not demonstrate significant association between sleep after

meal and MetS (Table 4.9).

Table 4.9 Prevalence of sleeping after right main meals among total study

populations and crude association with metabolic syndrome.

Characteristics Case (n=186) Control Crude 95% CI pP-
(n=188) OR value*
n % n %

Sleep right after main meals

Usually 9 4.84 12 6.38 1.31 0.76-2.25 0.32
Mostly 29  15.59 11 5.85 3.64 1.57-8.45 0.003
Sometimes 119 6398 125 66.49 1.03 0.38-2.78 0.95
Never** 29 15.59 40 21.28 1.00

* Chi-square test

** Reference group
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2.4 Dietary habits

2.4.1 Food taste preference and pattern of eating

Most of cases and controls defined main taste was salty
29.38% and 24.76% respectively, while who favored sweety main taste were 23.20%
and 23.33% in cases and controls. Who favored sour taste were 21.13% and 20.95% in
cases and controls. Who favored normal taste in 13.40% and 18.57% in cases and
controls. Who favored spicy were 12.89% and 12.38% in cases and controls
respectively. The crude analysis did not demonstrate significant associations between

favorite taste and MetS (Table 4.10).

Table 4.10  Prevalence of preferrent main taste among total study population and

crude association with metabolic syndrome.

Characteristics Case Control Crude 95% CI D -
(n=194) (n=210) OR value*
n % n %

Main taste

Normal** 26 13.40 39 18.57  1.00

Sweety 45 2320 49 2333  1.44 0.69-3.02 0.33
Sour 41 21.13 44 2095 1.64 0.88-3.06 0.12
Salty 57 2938 52 24776 1.40 0.73-2.69 0.32
Spicy 25 12.89 26 1238  1.38 0.73-2.61 0.33

* Chi square test ** Reference group

Most of cases and controls had main meals 3 times a day
which were 79.79% and 83.02% respectively while less than 3 times a day were
15.43% and 13.21% in cases and controls and more than 3 times a day were 4.79%
and 3.77% respectively. The crude analysis did not demonstrate significant association

between eating pattern and MetS (Table 4.11).
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Table 4.11  Prevalence of having main meals among total study populations and

crude association with metabolic syndrome.

Characteristics Case Control Crude 95% CI pP-
(n=188) (n=212) OR value*
n % n %

Frequency of eating pattern per day

Less than 3 times** 29 1543 28 13.21 1.00

3 times a day 150 79.79 176 83.02 0.82 0.47-144 0.50
More than 3 times 9 479 8 377 1.09 0.37-3.21 0.88

* Chi square test

** Reference group

Most of cases and controls usually ate while watching T.V.
less than 3 times a week which 93.85% and 96.40% respectively. The crude analysis
did not demonstrate significant association between eat while watching T.V. and MetS

(Table 4.12).

Table 4.12  Prevalence of eating while watching T.V. among the total study

populations and crude association with metabolic syndrome.

Characteristics Case Control Crude  95% CI pP-
(n=130) (n=135) OR value*
n % n %

Eating while watching T.V. per week
0-7 times** 122 9385 134 96.40 1.00
More than 7 times 8 6.15 5 3.60 0.57 0.18-1.79 0.33

* Chi square test

** Reference group
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2.4.2 Frequency of food intake for each types of food

Frequency of intake foods was grouped into low and high
intake by types of foods. Low intake meant frequency of eating was less than or equal
to 3 times per week and high intake was more than 3 times per week.

Most of cases and controls had low intake all meat foods
which were 75.90% and 75.36% respectively. The crude analysis did not demonstrate
significant association between all meat foods and MetS (Table 4.13).

Seafood referred to squid, shrimp, shells, excluding fish. Most
of cases and control had low intake seafood which were 83.67% and 90.57%
respectively. But high intake of seafood among cases was higher than among controls
(16.33% and 9.43%). The crude analysis demonstrate significant association between
seafoods and MetS by who usually had high intake of seafood were more likely to
develop MetS (OR 1.87 95% CI 1.03-3.40) when compared high intake to low intake
(Table 4.13).

Most of cases had low intake fish which was 50.51% while
most of controls had eating high intake fish which was 56.13%. The crude analysis did
not demonstrate significant association between fish and MetS (Table 4.13).

Most of cases and control had low intake brown rice which
were 88.27% and 89.15% respectively. The crude analysis did not demonstrate
significant association between having brown rice and MetS (Table 4.13).

Most of cases and control had high intake fruits and vegetables
which were 55.61% and 59.91% respectively. The crude analysis did not demonstrate

significant association between fruits and vegetables intake and MetS (Table 4.13).
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Table 4.13  Frequency of eating by types of food among the total study populations

and crude association with metabolic syndrome.

Types of food Case Control Crude 95% CI p-
n % n % OR value*

All meat
Low intake** 148 7590 159 7536  1.00
High intake 47 24.10 52 24.64 0.97 0.62-1.53  0.90
Seafood
Low intake** 164 83.67 192 90.57  1.00
High intake 32 16.33 20 943  1.87 1.03-3.40 0.04
Fish
Low intake 99 50.51 93 43.87 1.31 0.88-1.93 0.18
High intake** 97 4949 119 56.13  1.00
Brown Rice
Low intake 173 88.27 189 89.15 0.92 0.50-1.69 0.78
High intake** 23 11.73 23 10.85  1.00

Fruit and vegetable
Low intake 87 4439 85 40.09 1.19 0.80-1.77 0.38
High intake** 109 55.61 127 59.91 1.00

* Chi square test

** Reference group

2.5 Behavioral Type A

Most of cases and control had both type A and B trait at he same time
which were 63.08% and 58.77%, while having type behavior B only were 25.64% and
35.55% in cases and controls respectively. Having type A behavior only in cases was
7.69% and in controls was 3.79% and definite type B behavior only were 3.59% in
cases and 1.90% in controls. The crude analysis did not demonstrate significant

association between having type A behavior and MetS (Table 4.14).
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Table 4.14  Prevalence of behaviors among the total study populations and crude

association with metabolic syndrome.

Behaviors Case (n=196) Control (n=212) Crude 95% CI pP-
n % n % OR value*

Definite type B** 7  3.59 4 1.90  1.00

Type B 50 25.64 75 35.55 038 0.11-1.37 0.14
Both A and B trait 123 63.08 124 58.77  0.57 0.16-1.98 0.38
Type A 15  7.69 8 3.79 107 0.24-4.79 0.93
Mean 44.11 41.82

S.D. 14.17 13.10

* Chi square test

** Reference group

2.6 Stress score

Most of cases and controls had moderate stress which were 46.43% and

52.83% respectively, while who had high stress in cases was 37.24% and controls was

32.08%. In cases who had severe stress was 11.73% and 4.59% was mild stress. For

controls who had mild stress and severe stress were 7.55% equally. The crude analysis

did not demonstrate significant association between stress and MetS (Table 4.15).
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Table 4.15  Prevalence of stress among total study populations and crude

association with metabolic syndrome.

Characteristics Case Control Crude  95% CI -
(n=196) (n=212) OR value*
n % n %

Stress score

Mild Stress™** 9 459 16 7.55  1.00

Moderate stress 91 4643 112 52.83  1.44 0.61-3.42  0.40
high stress 73 37.24 68 32.08 1.91 0.79-4.60 0.15
Severe stress 23 11.73 16 7.55 2.56 0.91-7.20  0.08

* Chi square test

** Reference group

3. The multivariate analysis

After detection for collinearly of variables and interaction of variables,
unconditional logistic regression analysis was used to demonstrate adjusted
association among lifestyle variables and other variables with enter method.
Stratification of analysis was performed in two models by gender which were model
for male participants and model for female participants because of the differences in

lifestyle factors.

Model for male participants.

Model consisted of the following variables:

Dependent variables: metabolic syndrome status (yes/no)

Independent variables: which were lifestyle factors, which were eating
habit by frequency of intake of fruits and vegetable, and seafood (low intake / high
intake), (low intake / high intake), exercise (regular/irregular), physical activity by
types of job (labor/non labor), physical activity by types of daily traveling to work
(mild/strong), smoking habit (non smoker/ex or current smoker), alcohol drinking (non
or ex drinker/current drinker), Type A Behavior ( yes/no), stress (mild and moderate

stress/high and severe stress).
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Confounding variables: which were having history of hypertension in

family (yes/no), having history of DM in family (yes/no) and age(years).

Model for female participants.

Model consisted of the following variables:

Dependent variables: metabolic syndrome status (yes/no)

Independent variables: was lifestyle factors, which were frequency of
intake of fruits and vegetable, and seafood (low intake / high intake), exercise
(regular/irregular), physical activity by types of job (labor/non labor), physical
activity by types of daily traveling to work (mild/strong ), alcohol drinking (non or ex
drinker/current drinker), Type A Behavior ( yes/no), stress (mild and moderate
stress/high and severe stress).

Confounding variables: which were having history of hypertension in
family (yes/no), having history of DM in family (yes/no), menstruation status (yes/no)
and age (years).

The dependent variable, independent variables and confounding factors
were put into the same final model by enter method for simultaneously analysis. The
results demonstrated the adjusted association between metabolic syndrome status with
lifestyle factors by adjusted Odds ratios with 95%CI and p-value, and presented in the
following tables Table 4.16 and 4.17.

3.1 Association between lifestyle factors and metabolic syndrome in
male participants.

Among male participants, it was found that male participants who had
occupation with light and moderate work were more likely to develop Metabolic
syndrome 2.82 times (OR 2.82 95%CI 1.22-6.55) compared to male participants who
had occupation in heavy work. While male participants who ate high intake of seafood
were more likely to develop Metabolic syndrome 4.83 times (OR 4.83 95% CI 1.36-
17.15) compared to male participants who ate low intake of seafood (Table 4.16).
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Table 4.16  Adjusted association between lifestyle factors and other factor with

metabolic syndrome in male participants.

95%CI  Adjusted 95%CI p-value
OR

Variable Crude

OR

Fruit and vegetable

Low intake 1.15

High intake* 1.00

Exercise

Regular* 1.00

Irregular 1.52

Physical activity by types of job

Heavy* 1.00

Light and moderate 2.31

Smoking

Non smoker* 1.00

Ex or current smoker 0.87

Alcohol drinking

Non or ex drinker* 1.00

Current drinker 1.36

Type A Behavior

Non type A* 1.00
Type A 1.30
Stress

Mild and moderate* 1.00
High and severe 1.60
Seafood

Low intake* 1.00
High intake 491
Age (year) 1..004

0.60-2.19 1.22 0.57-2.58 0.61
1.00

1.00
0.41-5.63 2.69 0.51-14.29 0.25

1.00
1.10-4.84 2.85 1.24-6.56 0.01%**

1.00
0.46-1.67 0.57 0.25-1.27 0.17

1.00
0.69-2.66 1.80 0.80-4.09 0.16

1.00
0.67-2.52 1.53 0.68-3.41 0.30

1.00
0.83-3.07 1.74 0.81-3.72 0.16

1.00
1.56-15.52 4.83 1.36-17.15 0.02%*
0.96-1.06 1.004 0.94-1.07 0.90

* Reference group

** Significant risk

**% adjusting for all variables in table including having history of

hypertension in family, having history of DM in family.
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3.2 Association between lifestyle factors and metabolic syndrome in
female participants.

Among female participants, results from the analysis did not demonstrate
any significant association among lifestyle factors and metabolic syndrome, but when
age increased one year, they were more likely to have at least 3 from 5 criteria of

metabolic syndrome (Table 4.17).

Table 4.17  Adjusted association between lifestyle factors and other factors with

metabolic syndrome in female participants.

Variable Crude 95%CI Adjusted 95%CI p-value

OR OR

Fruit and vegetable

Low intake 1.42 0.86-2.34 1.64 0.91-2.97 1.00

High intake* 1.00 1.00

Seafood

Low intake 1.14 0.54-2.39 1.18 9.52-2.68 0.70

High intake* 1.00 1.00

Physical activity by types of job

Heavy* 1.00 1.00

Light and moderate 1.24 0.75-2.06 1.14 0.66-1.95 0.64

Exercise

Regular* 1.00 1.00

Irregular 1.25 0.63-2.46 1.42 0.66-3.05 0.36

Alcohol drinking

Non or ex drinker* 1.00 1.00

Current drinker 1.58 0.62-4.08 1.92 0.68-5.45 0.22

Type A Behavior

Non type A* 1.00 1.00

Type A 1.60 0.93-2.76 1.75 0.96-3.18 0.07

Stress

Mild and moderate* 1.00 1.00

High and severe 1.39 0.85-2.27 1.51 0.88-2.57 0.13

Age (years) 1.06 1.02-1.10 1.05 1.01-1.10 0.02**

* Reference group ** Significant risk

**% adjusting for all variables in table including having history of

hypertension in family and having history of DM in family member.
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CHAPTER V
DISCUSSION

This study aimed to investigate unhealthy lifestyle factors associated with
metabolic syndrome among population aged 35 to 60 years in Banphaeo district,
Samutsakorn Province. The studied population who also participated in Routine
Hypertension and Diabetes Screening Program (BRHDSP). This BRHDSP program
has been implemented in this Banphaeo district for more than 3 years. Some of
existing health promotion programs for modification of risk behavior for chronic
diseases were also implemented such as exercise campaign, stroke screening, aging
club, lifestyle modification package such as exercise festival, KAP modification, drug
and smoking restriction both at workplace, community lifestyle intervention and etc.
The results from this study was expected to be useful for monitoring, improvement of
healthy lifestyle factors more specifically and to improve the effectiveness of existing

the above health promotion programs.

1. Principle of the findings

The results of this study found that significant unhealthy lifestyle factors
for metabolic syndrome in male which were physical activity by having heavy work
occupation (OR 2.82; 95%CI 1.22-6.55) and high intake of seafood (OR 4.82, 95%CI
1.36-17.15). Among female participants, there was no significant unhealthy lifestyle
factors found, but it was found that they were more likely to develop at least 3 from 5
criteria of metabolic syndrome by NCEP definition, when their age increased every

single year.
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2. Limitation of study

2.1 Study design and methodology

The population based case-control study was used to demonstrate
associations between lifestyle factors and other factors associated with metabolic
syndrome (MetS). Using case-control study for this study had weak points when
compared to follow up study such as cohort study when the case-control study
provided estimated odds ratio instead of comparing disease rates or risk.

Actually, follow up study as cohort study is usually the best study design
in answering the etiologic question for lifestyle factors that produce MetS status by
sequence of time in cause and effect. But because of limitation of time in follow up,
this case-control study was used to determine the association between lifestyle factors
and MetS instead.

The source population was people aged 35 to 60 years in Banphaeo
district, Samutsakorn Province, but cases and controls were selected from people who
enrolled in Banphaeo Routine Hypertension and Diabetes Screening Program
(BRHDSP) during November 2007 to June 2008. The study population may not
represent population of Banphaeo district. Because not all population aged 35 to 60
in Banphaeo district years participated in Routine Hypertension and Diabetes
Screening Program (BRHDSP) during November 2007 to June 2008. The coverage
rate was about 73.28% (23,691 of 32,330 population). Which means implication of the

result to population of Banphaeo district may have some limitation.

2.2 Selection bias

Choices of selection of cases and control are usually major problem which
have direct effect to size of odds ratio, especially in hospital based case-control study.
In this study, population based case-control study was used, but some selection bias
may exist. Cases and controls were selected from those who participated in BRHDSP
which was screening program during period of November 2007 to June 2008. The
duration of program did not cover entire year, some of people who did not enroll in
BRHDSP may possessed interested potential lifestyle factors and may affect results of
the study. Another selection bias was healthy worker effect, who enrolled BRHDSP

usually had willingness to walk in to public health system and had more concern in
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their health, while people who did not enrolled would have less concern on health.
Other selection bias was cases and controls selected from participants who enrolled in
BRHDSP, not selecting from the frame of total population database in the district.

These may affected representativeness to total population of Banphaeo district.

2.3 Detection bias

Cases and controls group were selected by using 5 criterions of MetS from
NCEP ATP III mainly from screening methods for diagnosis of hypertension and
diabetes and from screening health center database. These methods of diagnosis were
not considered as the standard methods of diagnosis, or it could be under standard of
measurement screening such as blood pressure not measured after resting 5 minutes or
fasting plasma glucose not fasting more than 8 hours. Also measuring of waist
circumference may have different methods of measuring by using at umbilicus point

as recommended by ministry of public health.

2.4 Recall bias

Recall bias is major weakness in cases-control study. Since in this study,
the method of data collection for behavior or lifestyle factors in the past was from
interviewing. Cases tended to try to think about unhealthy behavior in the previous 2-3
year more than controls, because they already had disease under study. Good behavior
such as high frequency of exercise, eating fruit and vegetable were usually over
reported. Nothing can be done to prevent this bias, but the results should be carefully

used.

2.5 Interviewer bias
In this study, questionnaire was used for collecting information from

participants by interviewers and could produce error in recording.

2.6 Sample size
Number of sample size was too small by the precision was 50%. It caused
wide 95% confidence interval in some variables. It may also affected the analysis of

odds ratio for some interesting unhealthy lifestyle variables.
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3. Discussion in results

The results from these study demonstrated significant effect of lifestyle
factors when controlled for genetic factors such as having HT, DM in family,
hormonal factor, past history of some diseases, and then stratified by gender when
analyzed. Significant factors from this study was physical activity by type of
occupation and high intake of seafood in male participants. Among female
participants, there was not found any significant lifestyle factors, but when age

increased, they are more likely to develop metabolic syndromes .

Physical activity
The definition of physical activities in this study was measured by 2 types
of physical activities which were physical activity by type of job and leisure time or

exercise. In normal daily life, most of this study population (>50%) were agriculturist
with nearly all day heavy working which considered as labor work. Results from this

study found that physical activities by type of job in light work were more likely to
develop metabolic syndrome 2.82 times compared those who worked as heavy work
but not among female. This results was nearly the same as the results from others
case-control study which showed significant effect compared to unemployed with blue
collar with odds ratio of 2.0 (OR 2.0; 95% CI 1.4-2.8) in men and 1.7 (OR 1.7; 95%CI
1.0-2.7) in women [1]. The results from this study was also the same as the results
from prospective study on physical activity which showed significant protective factor
between physical activity over time compared with low activity with relative risk of
0.49 (RR 0.49; 95% CI1 0.34-0.70). [2]

For exercise in leisure time, these study divided exercise into 2 groups;
regular and non+irregular exercise. Regular exercise referred to having exercise 3 or
more times per week and more than 30 minutes per time while irregular exercise
referred to exercise less than 3 times per week and less than 30 minutes per time.
Result from this study did not showed significant association of exercise to metabolic
syndrome. When results from other studies showed that moderate exercise (2-3
sessions/week) was protective factors compared to low exercise (less than or equal to

1 session per week) (OR 0.6; 95% CI1 0.5-0.9). [1]
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However, this group of study population, most of cases and controls had
no exercise in 85.20% and 81.60% and regular exercise were only only 10.71% and
13.68% in cases and controls respectively which might be because of lack of time
from work and they might think that working on the job was equal value to exercise.
This results recommended in perception strengthen exercises program, especially in
workplace including other physical activity by daily walking to work place and back

home.

Smoking status

The results from this study demonstrated prevalence of smoking were
12.76 % among cases, and 9.43% among controls which were quite low especially
among female. The results did not demonstrated significant association between
smoking and metabolic syndrome among them. There were the different results among
studies. Other study found that current smoking associated with the metabolic
syndrome regardless gender with OR 1.4 (95% CI 1.1-1.8) compared current smoker
to non smoker in men [1].

Alcohol consumption

This study, alcohol consumption was divided into current drinker, ex-
drinker and non drinker. But results did not demonstrated significant association
between alcohol consumption and metabolic syndrome in men and women which
because of most of cases and controls were non drinker which were 72.45% and
79.33% respectively.

Others studies, the results from cross sectional health survey showed light
alcohol drinking (<15g/day) was protective factor for metabolic syndrome in women

with an odds ratio of 0.8 (95% CI10.7-0.9) [1].

Type A behavior

Type A behavior was determined by questionnaire and divided to type A
and non type A behavior. The result from this study did not showed significant risk to
metabolic syndrome in both male and female because of low proportion on type A in

cases (7.69%) and controls (3.79%).



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 53

Others studies found that who had type A behavior had a moderating effect
on the relationship between parameter of metabolic syndrome and the other study

found relative risks of 0.99 in usual care, 0.81 in special intervention, and 0.87 overall

(95% CI 0.59-1.28) [3, 4].

Stress

Stress status or mental health in this study, it was measured by using
SPST-20 test. The results of test was classified to mild moderate high and severe stress
and the result did not demonstrated association with metabolic syndrome in both male
and female. It did not associated with MetS, but other study that showed chronic work

stress more likely to have metabolic syndrome than those without work stress [5]

Dietary habit

Banphaeo district located near sea shore which have plenty of seafood.
This study classified high intake of seafood as risk factors, but not included all kind of
fish. As the lifestyle factors of eating habit, frequency of eating of seafood, and fruit
and vegetable were classified into low intake and high intake. But both types of food
did not show any significant association with metabolic syndrome among male and
female in both crude and adjusted.

It was found that high intake of seafood more likely to develop MetS
compared to low intake of seafood which was 4.82 times (OR 4.82 95% CI 1.36-
17.15) in men. While in the other studies demonstrated that low intake crude fiber
food was more likely to develop MetS 1.73 times compared to high intake of food. In
cohort study, higher intake of dietary carbohydrates and lower intake of crude fiber
were separately associated with an increased risk for metabolic syndrome (RR ranging
from 1.3 to 1.9) [2].

Although, the prevalence of low intake of seafood were both high in
83.67% in case and 90.57% in controls, but cases had lower intake fruit and vegetable

from and easily to access which was 55.61% and 59.91% respectively.
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Age

In this present study, the results showed significant association between
increasing of age and developing of MetS among female participants. These results
implied that prevalence of MetS among women increased by age. Hormonal status

can be used to explain this[6].

Menopause status

The frequency of metabolic syndrome usually increased from the time of
the menopausal transition to the postmenopause. Abdominal obesity was the most
frequent feature observed. In order to prevent cardiovascular disease, the metabolic
syndrome must be evaluated from the time of the menopausal transition. Study in
Korea report that postmenopausal status was associated with an increased risk of the
metabolic syndrome independent of normal aging in Korean women. [86]

However, this study did not find the significant association of menopause

status among female participant.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

The metabolic syndrome is one of the major predisposing factors for CVD.
This population based case-control study aimed to investigate the association between
lifestyle factors and metabolic syndrome among population of Banphaeo district,
Samutsakorn province. Data was collected during November 2007 to June 2008 .
Cases and controls were selected from people who enrolled Banphaeo Routine
Hypertension and Diabetes Screening Program (BRHDSP) and sampling by stratified
random sampling with proportional to size of participants in each sub-district. There
were 196 cases and 212 controls. Case and controls were age between 35-60 years old.
The majority of case and controls were female, were couple, Buddhists, primary
school level, agriculturists, personal income < 5,000 bahts per month, had no family
history of DM, HT and hypercholesterolemia and in female was not menopause status.
The results from this study demonstrated both risk factor in male and female.

From the univariate analysis for association between lifestyle risk factors
and metabolic syndrome. Significant factors in men were physical activity by type of
job as non labor work compared to labor work and family history of DM in family
while in female was not found any significant risk factors.

Final results from the unconditional logistic regression analysis was used
to determine association between lifestyle factors to metabolic syndrome and
controlling the effect of family history of hypertension, family history of
hypercholesterolemia gender and age. The significant risk in men were still physical
activity by type of occupation which was 2.82 (OR 2.82 95%CI 1.22-6.55) and high
intake of seafood was 4.82 (OR 4.82 95% CI 1.36-17.15) while no significant risk in
women.

By the results from this study, modificable risk factor in men was physical
activity on working as a heavy work or most of time movements and low intake of

seafoods. In women, there was no risk factor to develop metabolic syndrome found,
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but prevalence of MetS increased when age increased, The need for specific good
exercise programs to reduce prevalence of leisure time activity such as promote
regular exercise at least 3 times per week, 30 minutes per time by intervene in

workplace, community, pre-aging club or annual year exercise festival.

1. Recommendation for strengthening health program

Base on the finding of this study issues should be considered for
prevention the development of metabolic syndrome by adjusting the modificable
factor and thightly prevention on a person who are at risk.

1. Physical activity on daily working should be concern, men who did not
work hard all day or office worker, rarely movement should be find the way to get
more activity such as continuously exercise playing sports or working exercise.

2. High risk group such as men who aged 35 or above, women who going
to become aging and being in transition of to menopause status should be carefully
checking up for their health examination annually. Health promotion activities to
reduce their waist circumference is necessary, such as exercise and controlling eating
habits.

3. Government should promote exercise campaign continuously for choice

of physical activity such as making sport areas, healthy community, healthy workplace

4. Lifestyle modification on high risk group of MetS such as people who

possess one or two components of MetS to eliminate risk factors and prevention to

MetS in the future.

2. Recommendation for further study

1. This study was case-control study that showed indirect approximation
of risk to MetS not incidence rate, a follow up study such as cohort study which is the
observational study should be performed to confirm the actually potential lifestyle
factors, health promotion and disease prevention can be more specific and reduce the

incidence of MetS in this population.
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2. The further study might be considered to anothers definition of MetS
such as from IDF, WHO to define the different ways of prevention.

3. The further study might be considered to screening program package of
measurement method and health care worker practice.

4. The further study regarding to study population that can be represent to
all population.

5. Increase sample size in order to increase the precision of study is

recommended.



Nitikorn Phoosuwan References / 58

8.
9.

REFERENCES

. Greenstone CL. The Metabolic Syndrome: A Lifestyle Medicine Foe Worthy of a

Seek Am J Lifestyle Med. 2008;2((2)):109-12.

. Torpy JM, Lynm C, Glass RM. The Metabolic Syndrome. 2006:850-.

. Reaven GM. Role of insulin resistance in human disease. Diabetes. 1988;37:1595-

607.

. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel

on Detection E, and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel III). Bethesda, MD: NCEP NHLBI NIH, 2001.

. Executive Summary of the Third Report of the National Cholesterol Education

Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA.
2001;285:2486.

. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al.

Diagnosis and management of the metabolic syndrome: an American
Heart Association/National Heart, Lung, and Blood Institute Scientific
Statement. Circulation. 2005 Oct 25;112(17):2735-52.

. American Heart Association 1. Metabolic Syndrome. [cited; Available from:

http://www.americanheart.org/presenter.jhtml?identifier=4756

M J. A dictionary of epidemiology: Oxford University Press, 1995.
Reaven GM. Diet and syndrome X. Atheroscler Rep. 2000;2(4):503-7.

10. Fung TT, Rimm EB, Spiegelman D, Rifai N, Tofler GH, Willett WC, et al.

Association between dietary patterns and plasma biomarkers of obesity
and cardiovascular disease risk. The American journal of clinical nutrition.

2001 Jan;73(1):61-7.

11. Ludwig DS, Pereira MA, Kroenke CH, Hilner JE, Van Horn L, Slattery ML, et al.

Dietary fiber, weight gain, and cardiovascular disease risk factors in young

adults. Jama. 1999 Oct 27;282(16):1539-46.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 59

12. Pereira MA, Jacobs DR, Jr., Van Horn L, Slattery ML, Kartashov Al, Ludwig DS.
Dairy consumption, obesity, and the insulin resistance syndrome in young
adults: the CARDIA Study. Jama. 2002 Apr 24;287(16):2081-9.

13. Abbasi F, Brown BW, Jr., Lamendola C, McLaughlin T, Reaven GM. High
carbohydrate diets, triglyceride-rich lipoproteins, and coronary heart
disease risk. Journal of the American College of Cardiology. 2000 Sep
4;85(5):45-8.

14. Wirfalt E, Hedblad B, Gullberg B, Mattisson I, Andren C, Rosander U, et al. Food
patterns and components of the metabolic syndrome in men and women: a
cross-sectional study within the Malmo Diet and Cancer cohort. American
journal of epidemiology. 2001 Dec 15;154(12):1150-9.

15. McAuley KA, Williams SM, Mann JI, Goulding A, Chisholm A, Wilson N, et al.
Intensive lifestyle changes are necessary to improve insulin sensitivity: a
randomized controlled trial. Diabetes care. 2002 Mar;25(3):445-52.

16. Meigs JB, D'Agostino RB, Sr., Wilson PW, Cupples LA, Nathan DM, Singer DE.
Risk wvariable clustering in the insulin resistance syndrome. The
Framingham Offspring Study. Diabetes. 1997 Oct;46(10):1594-600.

17. Aekplakorn W, Abbott-Klafter J, Khonputsa P, Tatsanavivat P, Chongsuvivatwong
V, Chariyalertsak S, et al. Prevalence and management of prehypertension
and hypertension by geographic regions of Thailand: the Third National
Health Examination Survey, 2004. Journal of hypertension. 2008
Feb;26(2):191-8.

18. Aekplakorn W, Abbott-Klafter J, Premgamone A, Dhanamun B, Chaikittiporn C,
Chongsuvivatwong V, et al. Prevalence and management of diabetes and
associated risk factors by regions of Thailand: Third National Health
Examination Survey 2004. Diabetes care. 2007 Aug;30(8):2007-12.

19. Aekplakorn W, Chaiyapong Y, Neal B, Chariyalertsak S, Kunanusont C,
Phoolcharoen W, et al. Prevalence and determinants of overweight and
obesity in Thai adults: results of the Second National Health Examination
Survey. Journal of the Medical Association of Thailand = Chotmaihet

thangphaet. 2004 Jun;87(6):685-93.



Nitikorn Phoosuwan References / 60

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

Boonyavarakul A, Choosaeng C, Supasyndh O, Panichkul S. Prevalence of the
metabolic syndrome, and its association factors between percentage body
fat and body mass index in rural Thai population aged 35 years and older.
Journal of the Medical Association of Thailand = Chotmaihet thangphaet.
2005 Nov;88 Suppl 3:S121-30.

Pongchaiyakul C, Nguyen TV, Wanothayaroj E, Karusan N, Klungboonkrong V.
Prevalence of metabolic syndrome and its relationship to weight in the
Thai population. Journal of the Medical Association of Thailand =
Chotmaihet thangphaet. 2007 Mar;90(3):459-67.

Lohsoonthorn V, Dhanamun B, Williams MA. Prevalence of metabolic syndrome
and its relationship to white blood cell count in a population of Thai men
and women receiving routine health examinations. Am J Hypertens. 2006
Apr;19(4):339-45.

Pongchaiyakul C, Pongchaiyakul C, Pratipanawatr T. Prevalence of dyslipidemia
in rural Thai adults: an epidemiologic study in Khon Kaen province.
Journal of the Medical Association of Thailand = Chotmaihet thangphaet.
2005 Aug;88(8):1092-7.

Chongsuvivatwong V, Yiplntsoi T, Apakupakul N. Gender and ethnic differences
in cardiovascular risks in Songkhla province, Thailand: the interASIA-
south. Journal of the Medical Association of Thailand = Chotmaihet
thangphaet. 2008 Apr;91(4):464-70.

Srisala K. Prevalence of the metabolic syndrome using the NCEP ATP III, WHO
and IDF definitions in personel in the cardiovascular health program at the
electricity generating authority of Thailand. 2007.

health Dom. Report of Mental Health survey.; 2008.

Lutsey PL, Steffen LM, Stevens J. Dietary intake and the development of the
metabolic syndrome: the Atherosclerosis Risk in Communities study.
Circulation. 2008 Feb 12;117(6):754-61.

(NSO) NSO. Conclusion of Smoking and Drinking Behavior: National Statistical
Office (NSO); 2008.

Hospital B. Report of Non-communicable disease year 2007; 2007.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 61

30. Nagele U, Hagele EO, Sauer G, Wiedemann E, Lehmann P, Wahlefeld AW, et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Reagent for the enzymatic determination of serum total triglycerides with
improved lipolytic efficiency. Journal of clinical chemistry and clinical
biochemistry. 1984 Feb;22(2):165-74.

Warnick GR, Benderson J, Albers JJ. Dextran sulfate-Mg2+ precipitation
procedure for quantitation of high-density-lipoprotein cholesterol. Clinical
chemistry. 1982 Jun;28(6):1379-88.

Katsouyanni K, Rimm EB, Gnardellis C, Trichopoulos D, Polychronopoulos E,
Trichopoulou A. Reproducibility and relative validity of an extensive
semi-quantitative food frequency questionnaire using dietary records and
biochemical markers among Greek schoolteachers. Int J Epidemiol.
1997;26 Suppl 1:S118-27.

Physical Activity for Everyone: Glossary of Terms. 2008 [cited 2/8/2008];
Available from:
http://www.cdc.gov/nccdphp/dnpa/physical/everyone/glossary/index.htm

DMH M. suanprung stress test. 2010 [cited 19/12/10]; Available from:
http://203.157.56.1/test/stress/

Wikipedia. Education in Thailand. 2008 [cited 27 July 2008]; Available from:

en.wikipedia.org/wiki/Education_in Thailand

Soules MR, Sherman S, Parrott E, Rebar R, Santoro N, Utian W, et al. Executive
summary: Stages of Reproductive Aging Workshop (STRAW). Fertility
and sterility. 2001 Nov;76(5):874-8.

Cameron AJ, Shaw JE, Zimmet PZ. The metabolic syndrome: prevalence in
worldwide populations. Endocrinology and metabolism clinics of North
America. 2004 Jun;33(2):351-75, table of contents.

Eckel RH, Grundy SM, Zimmet PZ. The metabolic syndrome. Lancet. 2005 Apr
16-22;365(9468):1415-28.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis and classification of
diabetes mellitus provisional report of a WHO consultation. Diabet Med.

1998 Jul;15(7):539-53.



Nitikorn Phoosuwan References / 62

40. Einhorn D, Reaven GM, Cobin RH, Ford E, Ganda OP, Handelsman Y, et al.
American College of Endocrinology position statement on the insulin
resistance syndrome. Endocr Pract. 2003 May-Jun;9(3):237-52.

41. Executive Summary of The Third Report of The National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation, And Treatment
of High Blood Cholesterol In Adults (Adult Treatment Panel III). Jama.
2001 May 16;285(19):2486-97.

42. Reaven GM. Insulin resistance, cardiovascular disease, and the metabolic
syndrome: how well do the emperor's clothes fit? Diabetes care. 2004
Apr;27(4):1011-2.

43. Wikipedia. International Diabetes Federation - Wikipedia, the free encyclopedia.
2008 [cited 29/07/08]; Available from:

http://en.wikipedia.org/wiki/International Diabetes Federation

44. Wikipedia. National Cholesterol Education Program - Wikipedia, the free
encyclopedia. 2008 [cited 29/07/08]; Available from:
http://en.wikipedia.org/wiki/National Cholesterol Education Program

45. Wikipedia. Metabolic syndrome - Wikipedia, the free encyclopedia. 2008 [cited
29/07/08]; Available from:
http://en.wikipedia.org/wiki/Metabolic_syndrome#NCEP

46. Grundy SM, Brewer HB, Jr., Cleeman JI, Smith SC, Jr., Lenfant C. Definition of

metabolic syndrome: Report of the National Heart, Lung, and Blood
Institute/American Heart Association conference on scientific issues
related to definition. Circulation. 2004 Jan 27;109(3):433-8.

47. Ferrannini E, Haffner SM, Mitchell BD, Stern MP. Hyperinsulinaemia: the key
feature of a cardiovascular and metabolic syndrome. Diabetologia. 1991
Jun;34(6):416-22.

48. Reaven GM. Role of insulin resistance in human disease (syndrome X): an
expanded definition. Annual review of medicine. 1993;44:121-31.

49. Abbasi F, Brown BW, Jr., Lamendola C, McLaughlin T, Reaven GM. Relationship
between obesity, insulin resistance, and coronary heart disease risk.

Journal of the American College of Cardiology. 2002 Sep 4;40(5):937-43.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 63

50. Lewis GF, Uffelman KD, Szeto LW, Weller B, Steiner G. Interaction between free
fatty acids and insulin in the acute control of very low density lipoprotein
production in humans. The Journal of clinical investigation. 1995
Jan;95(1):158-66.

51. Lewis GF, Steiner G. Acute effects of insulin in the control of VLDL production in
humans. Implications for the insulin-resistant state. Diabetes care. 1996
Apr;19(4):390-3.

52. Taghibiglou C, Rashid-Kolvear F, Van Iderstine SC, Le-Tien H, Fantus IG, Lewis
GF, et al. Hepatic very low density lipoprotein-ApoB overproduction is
associated with attenuated hepatic insulin signaling and overexpression of
protein-tyrosine phosphatase 1B in a fructose-fed hamster model of insulin
resistance. The Journal of biological chemistry. 2002 Jan 4;277(1):793-
803.

53. Shimomura I, Bashmakov Y, Ikemoto S, Horton JD, Brown MS, Goldstein JL.
Insulin selectively increases SREBP-1c mRNA in the livers of rats with
streptozotocin-induced diabetes. Proceedings of the National Academy of
Sciences of the United States of America. 1999 Nov 23;96(24):13656-61.

54. Eckel RH, Yost TJ, Jensen DR. Alterations in lipoprotein lipase in insulin
resistance. Int J Obes Relat Metab Disord. 1995 May;19 Suppl 1:S16-21.

55. Murakami T, Michelagnoli S, Longhi R, Gianfranceschi G, Pazzucconi F,
Calabresi L, et al. Triglycerides are major determinants of cholesterol
esterification/transfer and HDL remodeling in human plasma.
Arteriosclerosis,  thrombosis, @ and  vascular  biology. 1995
Nov;15(11):1819-28.

56. Brinton EA, Eisenberg S, Breslow JL. Increased apo A-I and apo A-II fractional
catabolic rate in patients with low high density lipoprotein-cholesterol
levels with or without hypertriglyceridemia. The Journal of clinical
investigation. 1991 Feb;87(2):536-44.

57. de Graaf J, Hendriks JC, Demacker PN, Stalenhoef AF. Identification of multiple
dense LDL subfractions with enhanced susceptibility to in vitro oxidation
among hypertriglyceridemic subjects. Normalization after clofibrate

treatment. Arterioscler Thromb. 1993 May;13(5):712-9.



Nitikorn Phoosuwan References / 64

38.

59.

60.

61.

62.

63.

64.

65.

66.

Manzato E, Zambon S, Zambon A, Cortella A, Sartore G, Crepaldi G. Levels and
physicochemical properties of lipoprotein subclasses in moderate
hypertriglyceridemia. Clinica chimica acta; international journal of clinical
chemistry. 1993 Oct 15;219(1-2):57-65.

Halle M, Berg A, Baumstark MW, Konig D, Huonker M, Keul J. Influence of mild
to moderately elevated triglycerides on low density lipoprotein subfraction
concentration and composition in healthy men with low high density
lipoprotein cholesterol levels. Atherosclerosis. 1999 Mar;143(1):185-92.

Kwiterovich PO, Jr. Clinical relevance of the biochemical, metabolic, and genetic
factors that influence low-density lipoprotein heterogeneity. The American
journal of cardiology. 2002 Oct 17;90(8A):301-471.

Krauss RM. Dense low density lipoproteins and coronary artery disease. The
American journal of cardiology. 1995 Feb 23;75(6):53B-7B.

Packard CJ. LDL subfractions and atherogenicity: an hypothesis from the
University of Glasgow. Current medical research and opinion.
1996;13(7):379-90.

Lada AT, Rudel LL. Associations of low density lipoprotein particle composition
with atherogenicity. Current opinion in lipidology. 2004 Feb;15(1):19-24.

Zambon A, Hokanson JE, Brown BG, Brunzell JD. Evidence for a new
pathophysiological mechanism for coronary artery disease regression:
hepatic lipase-mediated changes in LDL density. Circulation. 1999 Apr
20;99(15):1959-64.

Sacks FM, Campos H. Clinical review 163: Cardiovascular endocrinology: Low-
density lipoprotein size and cardiovascular disease: a reappraisal. The
Journal of clinical endocrinology and metabolism. 2003 Oct;88(10):4525-
32.

Lee Y, Hirose H, Ohneda M, Johnson JH, McGarry JD, Unger RH. Beta-cell
lipotoxicity in the pathogenesis of non-insulin-dependent diabetes mellitus
of obese rats: impairment in adipocyte-beta-cell relationships. Proceedings
of the National Academy of Sciences of the United States of America.

1994 Nov 8;91(23):10878-82.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 65

67.

68.

69.

70.

71.

72.

73.

74.

75.

Boucher A, Lu D, Burgess SC, Telemaque-Potts S, Jensen MV, Mulder H, et al.
Biochemical mechanism of lipid-induced impairment of glucose-
stimulated insulin secretion and reversal with a malate analogue. The
Journal of biological chemistry. 2004 Jun 25;279(26):27263-71.

Joseph JW, Koshkin V, Saleh MC, Sivitz WI, Zhang CY, Lowell BB, et al. Free
fatty acid-induced beta-cell defects are dependent on uncoupling protein 2
expression. The Journal of biological chemistry. 2004 Dec
3;279(49):51049-56.

Yaney GC, Corkey BE. Fatty acid metabolism and insulin secretion in pancreatic
beta cells. Diabetologia. 2003 Oct;46(10):1297-312.

Bruning JC, Michael MD, Winnay JN, Hayashi T, Horsch D, Accili D, et al. A
muscle-specific insulin receptor knockout exhibits features of the
metabolic syndrome of NIDDM without altering glucose tolerance.
Molecular cell. 1998 Nov;2(5):559-69.

Kulkarni RN, Bruning JC, Winnay JN, Postic C, Magnuson MA, Kahn CR.
Tissue-specific knockout of the insulin receptor in pancreatic beta cells
creates an insulin secretory defect similar to that in type 2 diabetes. Cell.
1999 Feb 5;96(3):329-39.

Ferrannini E, Buzzigoli G, Bonadonna R, Giorico MA, Oleggini M, Graziadei L,
et al. Insulin resistance in essential hypertension. The New England
journal of medicine. 1987 Aug 6;317(6):350-7.

Steinberg HO, Brechtel G, Johnson A, Fineberg N, Baron AD. Insulin-mediated
skeletal muscle vasodilation is nitric oxide dependent. A novel action of
insulin to increase nitric oxide release. The Journal of -clinical
investigation. 1994 Sep;94(3):1172-9.

DeFronzo RA, Cooke CR, Andres R, Faloona GR, Davis PJ. The effect of insulin
on renal handling of sodium, potassium, calcium, and phosphate in man.
The Journal of clinical investigation. 1975 Apr;55(4):845-55.

Anderson EA, Hoffman RP, Balon TW, Sinkey CA, Mark AL. Hyperinsulinemia
produces both sympathetic neural activation and vasodilation in normal

humans. The Journal of clinical investigation. 1991 Jun;87(6):2246-52.



Nitikorn Phoosuwan References / 66

76. Egan BM. Insulin resistance and the sympathetic nervous system. Current
hypertension reports. 2003 Jun;5(3):247-54.

77. Hanley AJ, Karter AJ, Festa A, D'Agostino R, Jr., Wagenknecht LE, Savage P, et
al. Factor analysis of metabolic syndrome using directly measured insulin
sensitivity: The Insulin Resistance Atherosclerosis Study. Diabetes. 2002
Aug;51(8):2642-7.

78. Nakagawa T, Hu H, Zharikov S, Tuttle KR, Short RA, Glushakova O, et al. A
causal role for uric acid in fructose-induced metabolic syndrome.
American journal of physiology. 2006 Mar;290(3):F625-31.

79. Hallfrisch J. Metabolic effects of dietary fructose. Faseb J. 1990 Jun;4(9):2652-60.

80. Reiser S, Powell AS, Scholfield DJ, Panda P, Ellwood KC, Canary JJ. Blood
lipids, lipoproteins, apoproteins, and uric acid in men fed diets containing
fructose or high-amylose cornstarch. The American journal of clinical
nutrition. 1989 May;49(5):832-9.

81. Mayoclinic.com. Metabolic syndrome Risk factors - Mayo Clinic.com. 2008
[cited 2/8/2008]; Available from:
http://mayoclinic.com/health/metabolic%20syndrome/DS00522/DSECTIO

N=risk-factors

82. Shah T, Jonnalagadda SS, Kicklighter JR, Diwan S, Hopkins BL. Prevalence of
metabolic syndrome risk factors among young adult Asian Indians. Journal
of immigrant health. 2005 Apr;7(2):117-26.

83. Hye Soon Park, Sang Woo Oh, Sung-Il Cho, Woong Hwan Choi, Kim YS. The
metabolic syndrome and associated lifestyle factors among South Korean
adults. International Journal of Epidemiology. 2004;33:328-36.

84. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. Dairy consumption is
inversely associated with the prevalence of the metabolic syndrome in
Tehranian adults. The American journal of clinical nutrition. 2005
Sep;82(3):523-30.

85. MERCEDES R.CARNETHON SS, CATHERINE M.LORIA, PETER
J.SAVAGE, JAMES O.HILL, KIANG LIU. Risk Factors for the
Metabolic Syndrome. Diabetes care. 2004; 27(11):2707-15.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 67

86.

87.

88.

&9.

90.

91.

92.

93.

94.

Ford. ES, Harold W. Kohl III, Alo H. Mokdad, Ajami. UA. Sedentary Behavior,
Physical Activity, and the Metabolic syndrome among U.S. Adults.
Obesity research. 2005;13(3):608-14.

Estanislao Ramrez-Vargas, Maria del Rosario Arnaud-Vinas, Dellsle. H.
Prevalence of the metabolic syndrome and associated lifestyles in adult
males from Oaxaca, Mexico. salud publica de mexico. 2007;49(2):94-102.

Demosthenes B. Panagiotakos, Christos Pitsavos, Skoumas. Y. The association
between Food patterns and the metabolic syndrome using principal
components analysis: The ATTICA study. American Dietetic Association.
2007;107(6):979-87.

Hee Man kim, So Yeon Ryu, Jong Park, kim. J. The effect of menopause on the
metabolic syndrome among Korean women. Diabetes care.
2007;30(3):701-6.

Yeong Sook Yoon, Sang Woo Oh, Hyun Wook Baik, Hye Soon Park, Kim. WY.
Alcohol consumption and the metabolic syndrome in Korean adults: the
1998 Korean Health and Nutrition Examination. The American journal of
clinical nutrition. 2004;80:217-24.

Shekelle RB, Hulley SB, Neaton JD, Billings JH, Borhani NO, Gerace TA, et al.
The MRFIT behavior pattern study. II. Type A behavior and incidence of
coronary heart disease. American journal of epidemiology. 1985
Oct;122(4):559-70.

Tarani Chandola, Eric Brunner, Marmot. M. Chronic stress at work and the
metabolic syndrome: prospective study. BMJ. 2006.

Ravaja N, Keltikangas-Jarvinen L, Viikari J. Type A behavior and metabolic
syndrome precursors in young adults. Journal of clinical epidemiology.
1996 Mar;49(3):335-43.

Kim HM, Park J, Ryu SY, Kim J. The effect of menopause on the metabolic
syndrome among Korean women: the Korean National Health and
Nutrition Examination Survey, 2001. Diabetes care. 2007 Mar;30(3):701-
6.



Nitikorn Phoosuwan Appendices / 68

APPENDICES



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 69

APPENDIX A

aAa

=X an Y
Tnsamsfnn3InsIauazlsndivang
Tuszminsdunetnuuis Saniaaynsains

< Y
uyutnuvala

= 1 Yy Y 1 =
BEUMUGAIsIMMsANEN
< Y dy 9 Y A 9 v aaAAa ° aAa

sumhudeyaiilsznoudredoninnerdesduinFiauazn1sd1sasia

Uszdriuveaiiulugae 23 Yk 1dun mseendidinie msuiinne1nis msawy
J ] ng a a a A o
Hoanveed MIGUYHs 52uNe nuvlszidiuyadnnn nuulszduanunien Tagdites
° =< v o o A A A ] 9y A Yo
i lAnmanuduiusiumsiivie luli Tsaduaans Tasvzve lddoyanniulasunmsasin
smennmsnswlulnsenmsaansesIsannuau Tadagaaziuvnu dmsulszsnng
o [ [ { ) [
sunothuuia T iaaynsains Taedoyadn laaziir iU 1dsenoudunuamelumsnaumy
Hosfulsnsruasnanaz Insamsarumsadruaiuguainludunefiuuii Jenia
4 a 4 1 '

aynsans e lviinalss Temigegaundszmnsanathuuione
v :
Yoyadinaring 6 aIu

Tagveldmusenaumenuluaium 1,2, 3, 4 uaz 5 A9

v
\

Ui 1 doyana'ly

U

)}

D

1

g 2 Yeyanganssulusda

Ll

aun 3 suuumssulszmuening luean

U

)

a4 LL‘]J‘]J’?]J@uﬂaﬂﬂTW (Type A Behavior)
aauil 5 uUVEUIANIINIAT A (Suanprung Stress Test)

\ A I Y wa 9 7 ' A Yo o o
auh 6 1WudeoyallszIanaaumsunngueIMungIIeIz V00 Y YINAAABNINULUAANTDI
Tsnanuau Tadagaaziimnuanvesiiunnmadisnlulnsimsnanseslsnnnuau
Tavagauaziumnu sunetuuiy Sandaaynsains 1 2551 ¥9ldun wansideneves

= o3| A [ [ a ' 3’ o 1
uwnddamstunie liiluTsaanuauTadage Tsamwmig vesnu shmiinuazdiuga uas

HaMIATINARANINHRIGTIANS



Nitikorn Phoosuwan Appendices / 70

Y T K K o d' Y 2 a v v A d' d‘l Y 1ava
GIli’)Gl‘ﬁ‘Vnu1—!ﬂﬂﬁﬂ1ﬂﬂﬂﬂ1ﬂﬁ!ﬂﬂﬂﬂ]13~liﬁﬂﬂ‘]JﬂT’ﬂTMSﬂﬂTIQ’ﬂ ‘YI‘YI11!Ulﬂ‘1Jﬂ‘1J

v A v Y R 9 Vo A A,
cl‘l»!‘li'N 2-3 TJ‘VIW"I‘H&n!la3@@1ﬂﬂ1ﬂ@ﬂ‘ﬁ§i’)lﬁ9ﬂﬂ1ﬂ@‘ﬂ

YA o [ J

o Ay ¥ 1 I 1< @ 1 o a
Avvvesusesndmeun laninmuazgninuiluanuay lugmiwuidame Tae

U

namsIterzgnindue lunIng

U

I ] {1 < % Y
"UfJGU’E]TJW'D'ZﬂﬂllﬂuﬂﬁﬂQgﬂﬁﬂWUﬁﬂgnﬂfluﬂWiﬁﬂULLUULﬂU%@N“ﬁﬂUUﬁ

e
PS))
e
x

WHANT aI5TM



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 71

< Y
HUUN UYL A

aHa

Aad v o Y Y v Y
“30 'muazisﬂa:mama‘luﬂizﬂmwmmammma WHIATYNIAINT”

A o 4
RUNUUUTUDIHM..cooeieeen.

=

( ) nguAinyr () nquilSeumey

o 4

SUAAOUAIATUNTHD oo,

aauii 1 Yoyainalyl
1.1 o luilgtivvesi...... 3 GudouT e o )
1.2 WAeImIu () 1.9 ()2 na

1.3 d01UNNAUTH

( YL.laa ()29 ()3.vthe ()4 neen
1.4 mutivdemauila

( YLwns  ( )2.a5ad () 3.ddaw ()4 U TEY
1.5 fiof 1aUi.......... P R D TL: T dunethuui Saniaaynsang

1.6 5ZAUMIANYIGIGAVDINIU
( )1 hildseu ( )2 Uszandnm () 3. UseuAnyInouAu
()4 dseudAnueoulatealy.aha. ( )5 U5aanas
() 6. gannlIyanag

1.7 ¥nwnanvesnu laun

a a

() 1.1AYAINT (2. 5uswmssgiamne () 3. 5ude (ddusanw)
( 4 sudhehouthue ()s Sudu@udninnw () 6 Anegsnediuda
¢ ) 7. Wildhauegihumen ()8 DU TZU oo
1 =} 9 1 1 A = ]
1.8 muiiselavesmuaedonnio i

() Faliing o918 (521 USZUID) oo v () hifisweld



Nitikorn Phoosuwan Appendices / 72

[ 1 9 [ =Y A Y =\ I [ a
1.9 luaseuasrwewnu laun da1 wsen Wdes wazyes filasdulsaanuaulatiaga
130l
] 1 I~
()1 il ()27 dhedlu
( H211e  ( )22315M
( H239mdes ( )241as
@ 1 Y 1A A Y = I A 1
1.10lunsounsrvesnulaun da1 usean ives uazyes Hlasidulsawmnunioe i
] 1 I~
()1 il ( )28 gihailu
( H211e  ( )22315
( H23dMdes ( )241as
@ 1 1 Aa 4 I~ [ ]
1.11Tupseuaswesim1dun dan wsen fides wazyas Hlasidlungulsaluduludoags
%30l
1 1 I~
¢ )1 Tl ( )23 gihailu
( 21U ( )22115M
( H23#Mles ( )241nas
[ Yo aa o A Yo o = 9 9 ~ 1
1.12mune ldsumsiteionse IasUmMsuen (MNUWNE/AUAAINTHID TN ITUGY) 11
I~ [ Y ]
Wulsaae lutinse 1y

¢ ) 1. himeasdn vise Litlsadenann

()2 T 10 RO ST

()3 ATMAUTARAG 50 AOU C) R

() 4 Ml uEen g 1o 180V £

() 5. T5ASUNGNY SUNIA 1510 1RO o] ) I
(6. 15210 1510 170U EY IR

() 7. Tsauss$ 160U 32Y oo 10 BAOUonerereerrss £

1.1I3@M VAR ULD VIO U MINANT
dy 1 [ 1 (%] d‘d o A
1.13.1mmzumumag"lmamﬂizmmau

¢ )y ¢ ) hile vuaudd vuau @, . | PoU



Fac. of Grad. Studies, Mahidol Univ.

\ d’ v Y a \J =
aaui 2 doyacunginssuaiuynalienn

2.1 MsguyHs Y 2-3 Yiieuan

2.1.1 Muguynivse
() 1 ligu vaz hineguiasaasasiedin @wllde 2.2)

() 2.negu uailvgiudanguud?

2 da
SUGUUNAT U WAL e

anguu e, uda ooy ... il

4
1%

() 3.1A8qU taznpuliiguoy
1

2 da
SUGUUNAT U WAL e

2.1.3 UnAmuguymrsvisoneguyws iuaznuau Taedlszum.......

a A A =) ]
2.1.4 BUAYHITNIAIF UK TOTUDY

() 1. UAUNTOIIRO oo ¢ )2 hitdunses  (

A v Ay
2.2. Msangs uy3 2-3 Yneun
1 4 4 []
2.2.1. MUANLDANDIDAHTD 13
( ) 1. liweduaslugrediand i @w'lilde 2.3)
A dy a Y | A =
() 2.18AN ABUUANLAD IANANIUD B1Y......... 1l

Fo A
() 3.a9UUIIANDY

9

M.Sc. (Public Health) / 73

.............. YIUADIU

) 3. WIUIBI

] T 1 4 4 4 Jd a 1] H
2.2.2 v Mudunsosduueansgoariialauazedia lstingdu 2-3 Yneuan

]
=

[ v
= v (2

USinanaunenss

(@onad/nTzileq)

szIAnnsonu NUIUTUNAY
1 [ 4
luneazdilans
o
upanodoan (<1,1,2,....,7)

(1,2,3.....,9,10,11)

[ Fi
Lgsnaunuiu@on)

Y ' J o ]
2. g5 WAN(NA) 1Y 1IEN0 naE In s Tag

7=

3ADYS IR0 e, 1)

4. IATINAUN

Ed ]
5 3an/au5ua wuda)

6.127 (i)

A
70U T¥Y e




Nitikorn Phoosuwan

Appendices / 74

2.2.3 USINrTauwa lbn1saNUaazase vnuasauansmehnIall uazaeidls

ANBHEINITANLAFZATI

Taiag

]
=

ANLAEY

LAy

=~
aN

(@ MINATIRBLADW)
(<1,1,2,3,....31)

ARINRN lTanaane 8 win wia 8 iln
&
Awla

” T2 e
AN 40 ANIAILAATITIAUW bl

- T 4 p
AT 28 ANT AILARIIVINU b

Hasasud 4 nezdloswionialng 2
oz
170039 B3l

T .
et v3e upudy asue 7 windwly

W8N el NITUT BUIaLYNwIa
A ¢ ' P ' =
Lumﬂnmmlmy 630 TT GILGVINAIY

Zuly)

Vhﬁg}ama‘? WIDLAANRNNA L AIL6 5
gy
P20 A b

23 é’nymzmaamsmﬁw‘lms’mmﬂ (Physical activity)

v
IS

2.3.1 mamasulvininmsmay lmuuenanyaenisniauy Tu 2-3 3 fruan

2.3.1.1. mstnaaulvinnau

A 0o o
FEUNUNINURI VU TET Y

ad a d‘ o
’J‘ﬁmimumﬂﬂamuwwm

v @ 4
() FOU/AVTNTEUEUA

[

) 1. Tuldauuenthu sihaneaithy e

(

) §2eMIAL ( )Iinsenn

() WyTusasud ( ) AU 5

o ag a a
) 2. UU1gU8Y mmmﬂu”lﬂmum

A o o A Y 1 Y A
ﬂ‘Hﬂ!Zﬂu‘ﬂﬂWl&‘ﬂ1ﬂi$%1 (ﬂW%Lﬁ@ﬂhlﬂiﬂﬂﬂ'ﬂ 1 “llf)) iG

o o w a v o 0 o [ 1
) 3. M ludninau /7 u5Em / delaziauiudaiuun

1

3 1 a 1 4 [ 109/’ @ ] H
) 5. i uanundosdusauaoio s 1N R mzas s INaala 1o A

) 6. qmﬁ@faﬂ%’mmu 13U \ﬂuf‘i’f)ﬁ%l'l\‘] INHATNITY INUBIWUN YUUDINUN

(
(
(
i< Ay A A A 1 A A 09/’ v [ o Y
( )4 Lﬂuqqumﬁﬂﬂﬂuﬁ'iﬂlﬂu@alu@QLﬂﬂUﬂQQULﬂuﬁjuiﬁﬂJ LYY V1IUDN AUY
(
(
(



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 75

d‘ a o d‘ o J
2.3.2 m‘smaau"lmc‘n1nnc‘nmmuannmmamwmuaﬂq
A ' 3 o A A o o [ ' 1 @ 9
LiJfJTI"IHLﬁﬁ]iﬂﬂﬂﬁ‘VlN"luﬁi@ﬂﬁ]ﬂiillﬂ"li‘ﬂ"l\ﬂu‘ﬂigﬁ]ﬂu’JuﬁEJWUE’N“V]TL! ‘an.!ﬂﬂi]%ml“lf

v o 9 a 1 dy 9 l
na1ieg lsthamananssuae i 1aun

1199 MoUY iNoWNHDY
1 % o I~ [ ] o d 0 Y] [ o
() Lnwdinziequenludiunn wu g Insieni/emumisde o Insdwnny
A 3 9
o 1luau

T v

o o o ' o d 1 @ ] o ' '
()2, UNITUITUDUYNNHD UL ﬂimwﬂu/muﬁmﬁﬂ UA NOBBNNN Qﬂ"lfl‘fh\ﬂ!@]llu

Wulsed

YT Ju dedans

R LT W U

3ZUYITNTOONRIAINIIVDINIU oo
20NN 1aINE

1 o w 1 < o
() 3.‘1/]11«!@?]ﬂfﬂﬁ\‘iﬂWUW?@LﬁHﬁWW@%qﬁlﬂuﬂ'ig%T

Y
C ) audvilndn S Swdlanst aseay .. N
a < A o @ % o usj =1
( ) wus)A9hunae .. Sy /dlay aseay ..., W
'w Q' o o [ 4 z =1
() VINTOIUAUNROE ) TIUIM e Sy /dland Aseay ..., W
Y
( Hualsun UM, Jwiled asag ... UIN

Q‘ 1 g’ [ o [ [ 4 09/’ =
() 2szeelnameivanseuszes lna S1udu..u /dland asay .. 1A
tﬂ' o @ @ J QsJ‘
() OUNTE U e, UIU......... T /dev aseag ... UM
( )4 lhimgesnidineas
)5 WIOVUBAUTO AB oo
()5, MUNNITHINAIUDUNALAZHALHAIDINITNANIUIAND

9 9
() wnass ( )dwnn () uwass () ldneusu



Nitikorn Phoosuwan Appendices / 76

\l ‘ﬁ' =) =)
aaufl 3 ngAnssumsusaners
3.1 WgANIINMIV3 NN
A o J < I [
3.1.1 59011 (MU 1036 18 1579 90) TEUR T
Y v v
3.1.2 13Uy @90) NIFTUATUTOU A oo, N
3.1.3 HUUMNUNISUsEMU1MIg
1Y 9 1 dy 1 W
() Sulsgmusmsiiosnii 3 Wesoiu
o dal 1 Q
() Sulszmueinns 3 lodaiu
% 1 da' 1] [}
() Sulsgmusmsninnin 3 eaeu
L:' [ Y] 4 o’/’ @ 4
3.1.4 AW lumssuUsemue sz INT WA oo Asydand

3.2 ﬂ]13~l€l‘llf’)ﬂﬂ1iﬂ%iﬂﬂ§)1‘l’ﬂi

v

Y a <K a a 1 1 aAa Y
511611’?1/]11!ﬂﬂﬂ\1Wf]@ﬂ553Jﬂ?iﬂﬁiﬂﬂﬂ?ﬁ?iﬂ]@ﬂ'ﬂ”lusluﬂﬂﬂ 2-3 U uaansen

a d' QU QJ dy
Usunaanudvesnssulsemuemsasil

= a = o
1N BHADINI ﬂ’ﬂNiﬂuﬂTﬁU‘iIﬂﬂf’)T‘rﬂ’i

) :.’1 [y d.
(¥insenilusnnuasinedaiti)

A o ¢ 1 X A v A o
HKNIAUUDAAIUN (1FH UMY !‘H'P)ulﬂ (HDII

1fud)

F4
o o 9

dy v Ia a 1
IUDTAINANUUINIAY, TJQ, N

2
A o Ida o o v

IUDTAAINANUUININGA

DN

v Ida o o

IHRFAAINANUUININDA

E4
o o o Y

iada) luaaliuiiuay, 14, 19

PN

PN

o o/ ) Y

moda s liaaiininnga

N

[

adad luaniiuimen

& o v =X F4
HKUIUUDANINTIA(YY TJin?‘iNﬂ, N, 1iod

iWuau)

P
A o o

E4
9 a) 1
adaInzaiuiaw, 14, 819

v 0

rodainziiinia

N

v

iadainzmiimen

N




Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Public Health) / 77

=h.

FUADINIT

= a
ANNIUMIVSINABIMIS

o g’J Y] d.
I¥insendusnunsnediait)

A o dz’
HUIAUUDANINU

FA 9
o o < 1 [
danhaasinan (su daan, dargou, Uad
Y
a d I ) a [
1, Ya1dunsd iHudu) humen du 1k d1g

Y

We

a [ 4 4 1 ]
NAAN NN NHIUMITDOUDNDIHNT (15U
< I 9

anan awaaden dainszilos itludu)

o 9 ay 1 [
1131M0A AN 19 819 A

%
a1 uila

€

k=)

% 1Y Y ¥y A
MUATUBY LU V1INABI V1IFDUUD

=T Y

9
9
F1UA T 19U 917917

+

< ' {
oo uduan idulve idunil

+ A Y] A
NAYKIAUTUUEHU

vyadn/Halsl

NnaANNYsA

v 9 a

ANANNNYU

9q 9 ! ¥
wa"lﬂmamm FU NAIY USASND

9 v vy Y o o
Na"lmﬁmmuaa (YU T HUONUNNT F»l'i\?

HUIAUNMAZHN AN UNDINUN

UNAA (MIANU89HY 200 cc.)

UNNT 03U (MHIMUIBNINY 200 cc.)

— = ' Vo
w587 (MUIMUININD 200 cc.)

9 & 1 (Y 9
UUVUHE MU (HUINUWNINY 2 ¥OUXI)

HUIAUVHNTINU

1 a 1 a ' I
Tangi 15u aares Aung drau fudu

19 1 a 4 v A 9 g’ IS
Ulll(l’ffﬂ$‘1f| LFU RINIY DAUVYIAUUIND LTJH

v
AU




Nitikorn Phoosuwan

Appendices / 78

=h.

1)
BUADNHT

3 -
ANNIUMIVSIHNABIMNS

t4 | o g’J LY d.
(Ivinseniludnnunsinedlasi)

A A
HNIAUNTNAN

F

. . g} v < o w
Lﬂ?@ﬂﬁNUTWTﬁQQ U FIUVLYH HI1RadY

ToYaau luTa

] 1 J 2
A A

o 9 1A o ] =
miamummauaﬂ/”lmmma FU F1IU

4 A~ a ! A A, o
in3eauiaundu U NTOIANYNIAN




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Public Health) / 79

aI3uN 4 BV IAYAANIN (Type A Behavior)

]
= 1

Tinuaeannewiindsdnyuzilnddmuuiniige nouiivzaeuil “gn” wie “Ha”

Y o

Yooy gn | e

Y

1. nawuInss udneg lldaudus

U

1 a v 1 < XY 1o
2. ‘muﬂmmumuumi]zmmmmuazﬁﬂﬁmmmma

[l 1 1 3 <3 3
3. ﬂumumm}mﬂﬂ’ammtﬂu@1u1mauuam1m

1 9 =2 o A 1 A 1 Y (K
4, 1/1114%3ﬁﬂ‘l/lﬂGIJGlW'iE]ﬂquﬂlmu’amumwgmm

U q

[ %] N {1 o kY
5. mMudnaze laaunmuiianuaiaue

6. muaaauia 1 Tasdnadluaudusna

7. Muvznganiniinyle edossonoves 15

1 % <3 1 ] J a
8. ‘meﬂi]ﬂmﬂuu,ﬁ’magﬂuﬁmuﬂﬁmQﬂmu

' Y Ay A
9. mmzawu“l@muamammiaﬂaﬂﬂuau

1 o R = Y=
10. MUIZANNINANNIANAUDITND

11, MUHPILFDUMINULVINDIAT

[

1 a 1 =Ky @ ] a A L)
12. ‘Vnuﬂﬂ’ﬂﬂﬁllill.l?iQﬂWﬂW@NﬁWNﬂﬂ@llﬂuli’ﬂﬁﬁ1ﬂﬂJ

g

1 % Y Yo 4
13. mudnagIanwaulalunmsudilymifiaziseq

14, iudluaun lunes 13 laaudu

15. Tnuduinaimhuiudaguas hiin 13

1 o a I YA
16. 1/]']1!%3iﬂﬂﬁﬂﬂ'lﬂﬂﬂlﬂuﬁjﬂulﬁﬂﬂ

1 @ o [ 91 1o & Yy A o
17. ‘Vl'll.!llﬂi]gsb'ﬂ‘ﬂv]"l\i"lullsll\iﬂULUaTLLNUWlliJi]'ll‘]_lu@]i’)ﬂi‘ll‘vn

18. MudnasdoniosziNaudUgIANDT oY

19. Muinsiau ludiinluszeznaniina

' o s A 1 A 9
20. ‘I/H“L!iJﬂi]%WEﬂEJHJIi]LfJHLiJ’E'J“Vc]ﬂﬂﬁﬂx‘]@jl,“]f@\‘i“]ﬂa\‘]




Nitikorn Phoosuwan Appendices / 80

N 5 uuuiannuaseas11SuAKINng (Suanprung Stress Test)

o 1

Yo ' v ¥ ¥ a1 Ay A A ~ 29 Y
1ﬁﬂ1ua1ummamwawu L!ﬂflﬁTi'Jﬁ]ﬂ'Jﬂui%ﬂ% 6 meuﬂwmmmwﬂmimiuma%

U

4 4
U £ 1 a =S

a =2 9 Yy 9 n v Y9y 19 19 A EL 9 a
e Yuduaanuig e Tnuldldnatiulddwld hidesney uad Tiviamsallude lama
4

= @ 1 9 a 1 1 = YR [} 1 dqa: Y o A 9 [
YU ‘]JG]’J‘ﬂ11!611’1"]Ji$!3J‘H’JTV]TL!1!ﬂﬂﬂiﬁﬂ@m\illiﬁ@m&ﬂﬂﬁﬂ!uu uaiunsornalinsaes

u

aunmuilsziu Iaeg

= = 19Y=R )
ASUUUANNATYA 1 ASLIUU HUIYDI hlnzﬁ’ﬂlﬂ’iﬂﬂ
=) <}

=) =K 9= 9
ACUUUANUIATYA 2 ALLUU MUY JANIATYALIANU DY

u

AZLUUANUATIA 3 AZLUU “ri'iﬂilﬁx‘] nnseathunalg

2

AZLUUANUATIA 4 AZLUY Wlﬂﬂﬁ\‘] NATYANIN

AZLUUANUATIA 5 AZLUU Wlﬂﬂﬁﬂ

Qe @ale  @ale
QAN AY Q)

= <
NATEANINNEA

) A A a
U Gluigﬂg 6 IADUNHWIHNN ASUHUHUANNIAIYNA

1|23 |45

1| paiauAanane

2 | Td'ligadthwanenneld

v A [ Y o A a A
3 AsoUASINANNTALEIN U TP UYS O

A 9
Fo9u iy

| [ o A a =
4 lﬂuﬂqgaﬂUﬁﬂ\iﬁ'ﬁWH Wjanaﬂ’ljg‘lu

Y
91MF 11 1§89 LazAY

YR " Y T W A =) I
5 gﬁﬂ’ﬂ@]@\‘llﬁlﬂﬂlu’ﬂi@tﬂiEJ“lJL‘V]EJ‘lJ

6 | qulineldane

y & = a
7 ﬂa’]illu’ﬂ@mﬁﬁ’ﬂﬂ'l@

% = )
8 1annanuaunsoa

9 | 1avas

10 | anueeno1vislasuualag

9
11 | 1hefsyzanaufen

YR a o
12 | §@niannaaa
13 | §dnAudesle

9 =2 A a
14 | §@nTn35 nTengania
15 | §amain

16 | anwilua




Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Public Health) / 81

Y= [

17 | gandueru
v

18 | Aeau1Fa1un
v =9 A

19 | ANy
I Y|

20 | Wundavos 9

Y U (%

¢ o o
oy anaInIsuwng (HMIURIVeMIIY)

Y d

\ d' Y wa %
aIun 6 "’IJ’P)EiﬁJi%?ﬂ‘ﬂNﬂ"luﬂ"li!!‘l"l‘l’lﬁl(ﬂﬂﬁ@ﬂ)

~

6.1.5u wou 1 M

=

[ Yo Aaa [} L 9
6.2. 7uwou I nldsumsinaneniheare Tsamwriu

=

6.3. Tuwou I flasumsineienihedle TsannuauTariags

.......... Jociiiininin

~

=

6.4. Y 1vou 3 n1dsumsdianeiede Isa lviuluduinon

Yo [
ATUNITATIVAANTO .o,

.......... Y ST
6.5. HANMIAANTOY

651, NN o Alaniu

6.52. AIUGL e (HUAIAT

6.5.3. TOUDT oo L%uﬁmm

6.5.4. aNuaulatia Systolic.......vvviiiiiiiiiieeen, mmHg
Diastolic........cocevvvviiinninnnnnn.. mmHg

6.55. 3% w‘]JﬁyWHaGlmﬁﬂﬂ (Fasting Plasma Glucose)

........................ mg/dl

6.5.6. szaulviiuluiaon (Total cholesterol) ........cooevvenen.... mg/dl

6.57. seaulasnawelss (Triglyceride) ......oovviviiininnnnn mg/dl

6.5.8. FLAUHDL ..........eoeeeeiii, mg/dl



Nitikorn Phoosuwan

Table B-1

APPENDIX B

Characteristics Male (n=147) Female (n=261)
N % N %
Age (Year)
35-44 32 21.77 69 26.44
45-54 68 46.26 107 41.00
55-60 47 31.97 85 32.57
Mean 50.31 49.85
SD 6.40 6.98
Marital status
Couple 134 91.16 188 72.03
Widowed 3 2.04 17 6.51
Divorce 1 0.68 7 2.68
Single 9 6.12 49 18.77
Religion
Buddhist 147 100.00 260 99.62
Christian 0 0.00 1 0.38
Education level
[lliterate 4 2.72 19 7.28
Primary 117 79.59 214 81.99
Pre-high school 15 10.20 12 4.60
High school 11 7.48 16 6.13
and over
Occupation
Agriculture 90 6122 131 50.19
Servant 3 2.04 9 3.45
Employee(labor) 26 17.69 50 19.16
Housework 1 0.68 5 1.92
Office employee 6 4.08 4 1.53
Merchant 12 8.16 19 7.28
No work 7 4.76 35 13.41
Others 2 1.36 8 3.07
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Demographic characteristics of study population by gender.
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Characteristics Male (n=147) Female (n=261)
N % N %

Personal Income per month (Baht)
No income 20  13.61 63 24.14
<5,000 53 36.05 101 38.70
5,001 — 10,000 59  40.14 88 33.72
>10,001 15 10.20 9 345
Mean 8,880.96 6,860.26
S.D. 8,665.32 6,190.06
Family history of hypertension
Yes 50  34.01 80  30.77
No 97  65.99 180  69.23
Family history of DM
Yes 40 27.21 53 2031
No 107 72.79 207  79.62
Family history of hypercholesterolemia
Yes 28  19.05 41 15.71
No 119  80.95 220  84.29
Note: 1 data missing

Menopause Status (only in female)
Yes 91  35.00
No 169  65.00
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Table B-2 Prevalence (%) of each components of metabolic syndrome among
cases and controls.

components Case Control
N % N %
Gender: Male 73 37.24 74 34091
Female 123 62.76 138 65.09
WC > normal* 159 81.12 3 1.42
TG > 150 mg/dl 163 83.16 2 0.94
HDL < normal** 117 59.69 0 0.00
BP > 130/85 mmHg 158 80.61 28 13.21
FPG > 100 mg/dL 112 57.14 0 0.00

*WC (waist circumference) : > 90 cm in men or > 80 cm in women by Asian
definition
**HDL (serum HDL) : concentration < 40 mg/dl in men and <50 mg/dl in

women (or on drug treatment for reduced HDL-C)

Table B-3 Prevalence of smoking among total study population in male and

female.
Characteristics Male (n=147) Female (n=261)
N % N %
Smoking
Current smoker 30  26.53 6 2.30
Ex-smoker 34 23.13 3 1.15
Non-smoker 74 50.34 252 96.55

Table B-4  Prevalence of smoking quantity among total study population in male

and female.
Characteristics Male (n=123) Female (n=258)
N % N %
Smoking quantity
Non-smoker 75  60.98 252 97.67
1-10 cigarettes a day 34  27.64 6 2.33

11s and more a day 14 11.38 0 0.00
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Table B-5 Prevalence of alcohol drinking among the total study populations in

male and female.

Characteristics Male (n=144) Female (n=260)
N % N %
Alcohol
Current drinker 56 38.89 19 7.31
Ex-drinker 20 13.89 2 0.77
Non-drinker 68  47.22 239  91.92

Table B-6 Prevalence of physical activity at daily traveling to work among the

total study populations in males and females.

Characteristics Male (n=147) Female (n=261)
N % N %

Physical activity at daily traveling to work

Light 62  42.18 62 23.75
Heavy 70 47.62 144 5517
Others 15 10.20 55 21.07

Table B-7 Prevalence of physical activity by type of occupations among the total

study populations in males and females.

Characteristics Male (n=147) Female (n=257)
N % N %
Type of occupation
Light and moderate work 42 2857 100 3891
Heavy work 105 7143 157  61.09

Table B-8 Prevalence of exercise habits among the total study populations in

males and females.

Characteristics Male (n=147) Female (n=261)
N % N %

Leisure time activity

Regular exercise 10 6.80 40 15.33
Irregular exercise 9 6.12 9 345
No exercise 128  87.07 212 8123
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Table B-9 Prevalence of sleeping after right main meals among total study

populations in males and females.

Characteristics Male (n=136) Female (n=238)
N % N %
Sleep after right main meals
Usually 10 735 11 462
Mostly 17 12.50 23 9.66
Sometimes 90 66.18 154 64.71
Never 19 1397 50  21.01

Table B-10  Prevalence of preferrent main taste among total study population in

males and females.

Characteristics Male (n=145) Female (n=259)
N % N %
Main taste
Normal 20 13.79 45 1738
Sweety 30 20.69 64  24.71
Sour 21 1449 64 2471
Salty 45 31.03 64  24.71
Spicy 29 20.00 22 849

Table B-11  Prevalence of having main meals among total study population in males

and females.

Characteristics Male (n=141) Female (n=259)
N % N %
Frequency of eating pattern per day
Less than 3 times 19 13.48 38 14.67
3 times a day 11 78.72 215 83.01
More than 3 times 11 7.80 6 2.32
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Table B-12  Prevalence of eating while watching T.V. among the total study

populations in males and females.

Characteristics Male (n=101) Female (n=168)
N % N %
Eating while watching per week
0-7 times™** 96  95.05 160  95.24
More than 7 times 5 4.95 8 4.76

Table B-13  Frequency of eating by types of food among the total study populations

in males and females.

Characteristics Male (n=147) Female (n=261)
N % N %

All meat
Low intake 115 7823 192 74.13
High intake 32 2177 67 25.87
Seafood
Low intake 127  86.39 229 8774
High intake 20 13.61 32 1226
Fish
Low intake 78 53.06 114 43.68
High intake 69  46.94 147 56.32
Brown Rice
Low intake 124 8435 238 91.19
High intake 23 15.65 23 8.8l
Fruit and vegetable
Low intake 71 4830 101 38.70
High intake 76 51.70 160 61.30

Table B-14  Prevalence of behaviors among the total study populations in males and

females.
Characteristics Male (n=147) Female (n=259)
N % N %
Definite type B 6  4.08 5 1.93
Type B 53 36.05 72 27.80
Both A and B trait 83 56.46 164  63.32

Type A** 5 3.40 18 695
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Table B-15 Prevalence of stress among total study population in males and females.

Characteristics Male (n=147) Female (n=261)
N % N %
Stress score
Mild Stress 9 6.12 16 6.13
Moderate stress 72 48.98 131 50.19
high stress 51 34.69 90  34.48

severe stress 15 10.20 24 9.20
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