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ABSTRACT. Anterior cruciate ligament (ACL) ruptures are considered
to be the most severe joint injury in sports. However, the precise
etiologies of ACL injuries are not fully understood. Recently, the gene
encoding the matrix metalloproteinase-3 (MMP-3, stromelysin-1) was
shown to be associated with anterior cruciate ligament ruptures. The
5A/6A polymorphism in the promoter of the MMP-3 gene affects the
regulation of MMP-3 gene expression. We examined the association
between polymorphism within -1612 of the MMP-3 gene and ACL
rupture in an independent population. Eighty-six participants between
20 and 40 years of age with surgically diagnosed ACL ruptures and
100 healthy controls between 18 and 28 years of age without history of
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ligament or tendon injuries were recruited for the study. All participants
were genotyped for the MMP-3 polymorphism (-1612 5A/6A). Statistical
analyses of genotype frequencies between patients and healthy controls
were performed by the chi-square test. A significant difference was
found between ACL rupture subgroups in terms of genotype association
(5A+ (5A/5A, 5A/6A): 37.5% in contact sports vs 20% in non-contact
sports; P=10.02). In allelic association, there were significant differences
(6A: 81.2% in contact sports vs 89.1% in non-contact sports, 5A: 18.8%
in contact sports vs 10.9% in non-contact sports, P = 0.01). The 5A+
genotype of MMP-3 was represented in ACL ruptures in contact sport
participants. We propose that this sequence variant is a specific genetic
element that should be included in a multifactorial model to understand
the etiologies and risk factors for ACL rupture.

Key words: Anterior cruciate ligament ruptures;
Matrix metalloproteinase-3: Single nucleotide polymorphism

INTRODUCTION

Anterior cruciate ligament (ACL) injury is one of the most common injuries in a
sporting population (Brooks et al., 2005). Athletes are involved with sudden deceleration of
the body from jumping and forward running while the knee is in a shallow flexion angle. Sud-
den change in particular direction, such as in soccer, rugby and football, contributes to a higher
risk of rupturing the ACL (Marshall et al., 2007). ACL rupture risk in athletes was 10 times
greater than that in the general population (de Loes et al., 2000). Severe ACL injury leads to
the development of knee osteoarthritis (Deacon et al., 1997).

The ACL consists of two major fiber bundles, namely the anteromedial (AM) and pos-
terolateral (PL) bundles, which display a shape comparable to a vertically arranged semicircle.
The bony attachment is located at the posterior part of the inner surface of the lateral femoral con-
dyle (Duthon et al., 2006). It is a key structure in the knee joint, as it resists anterior tibial transla-
tion and rotational loads. In the physical examination of the ACL injury, the Lachman test would
be effective in ruling out an ACL rupture in a setting involving a wide range of knee injuries, while
the pivot shift test may be effective in diagnosing an ACL (Stevens and Dragoo, 2006).

Even though ACL tears occur frequently, healing never occurs and reconstructive sur-
gery may be the only alternative for patients who develop symptoms of knee instability. Re-
construction is aimed at restoring the kinematics and stability of the injured knee. Individuals
choosing to forego surgery after a severe ACL injury may be restricted to a sedentary lifestyle
and increased morbidity. Approximately 80% of patients will develop radiographic signs, and
40-50% will develop overt symptoms of osteoarthritis after an ACL tear if the injury is not
repaired (Deacon et al., 1997).

Although intrinsic and extrinsic factors for ACL ruptures have been identified, the
exact etiology of this injury is not yet fully understood. Many studies have suggested that
genetic elements should be considered as an intrinsic risk factor for ACL rupture. It was previ-
ously shown that individuals who had blood relative (family) history of ACL rupture exhibited
twofold higher risk for ACL rupture (Flynn et al., 2005). Although no specific genes have been
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identified, a genetic component may play a part in ACL ruptures. Moreover, IL-6, MMP-1,
MMP-3 in synovial fluid have been evaluated after ligament injury (Higuchi et al., 2006).

Matrix metalloproteinases (MMPs) are members of the zine-endopeptidases (Na-
gase et al., 2006). MMPs can be divided into five groups; collagenases (MMP-1, MMP-$8
and MMP-13), gelatinases (MMP-2 and MMP-9), stromelysins (MMP-3, MMP-7 and MMP-
10), matrilysins, and membrane type MMPs (MT-MMPs). They have the ability to degrade
extracellular matrix (ECM). Most MMPs are synthesized by fibroblasts. MMP-3 (stomely-
sin-1) is a member of the MMPs responsible for the degradation of collagen and activation of
proMMP-1. In normal tissues, MMP expression is low, but in extracellular matrix remodeling,
altered expression of MMP is required. MMP-3 is involved in many biological functions, in-
cluding extracellular matrix remodeling and degradation, cell proliferation and angiogenesis
(Chakraborti et al., 2003).

The MMP-3 gene is located on the long arm of 11 (11922.3), and the level of expres-
sion is influenced by single nucleotide polymorphisms (SNPs) in the promoter region. One al-
lele has five adenosines and other allele has six adenosines. The -1612 position in the promoter
region has an insertion/deletion polymorphism (5A/6A) leading to a difference in expression
of MMP-3 proteins. A previous study showed that the 5A allele had a twofold higher activity
than the 6A allele, and therefore, the 5A allele results in higher gene expression compared
to the 6A allele. In addition, the SA/6A polymorphism in the promoter of MMP-3 gene has
been shown to be associated with lumbar disc degeneration (Takashashi et al., 2001; Yuan et
al.,, 2010), myocardial infarction (Samnegard et al., 2005), rheumatoid arthritis (Mattey et al.,
2004), and periodontitis (Astolfi et al., 2006).

The purpose of this study was to determine the association of the -1612 5A/6A poly-
morphism in the MMP-3 gene in ACL patients and healthy controls.

MATERIAL AND METHODS
Study population

This study was approved by the institutional Ethical Committee on Human Research.
All the participants were informed of the study’s purposes, and written informed consent was
obtained prior to participation in this study. Each participant provided personal details and
family history of ligament injury, and filled out a sport participation questionnaire. Sport par-
ticipation was classified into contact sports and non-contact sports.

A total of 186 participants were included in the present study. Eighty-six participants
with surgically diagnosed ACL ruptures were recruited from the Sport Medicine Clinics, King
Chulalongkorn Memorial Hospital. In addition, 100 apparently healthy controls who did not
have a history of ligament injury participated in similar sports as the ACL patients. The ACL
patients and controls were gender matched.

Isolation of genomic DNA

Genomic DNA was extracted from blood samples using Illustra Blood GenomicPrep
Mini Spin kit (GE Healthcare, UK). The extracted DNA was quantified and checked for purity
by Nanodrop (Thermo scientific, USA).
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Genotype of the MMP-3 polymorphism

The MMP-3 genotype was determined using the polymerase chain reaction-restric-
tion fragment length polymorphism (PCR-RFLP) assay. The PCR primers for amplifying the
MMP-3 promioter were: forward primer 5'-GATTACAGACATGGGTCACG-3' and reverse
primer 5'-“TTTCAATCAGGACAAGACGAAGTTT-3' (Dunleavey et al., 2000). A mismatch
close to the 3' end of the reverse primer was made to create a restriction site in the case of
the 5A allele by Xmnl (New England BioLabs, UK). PCR was performed in a 20-pL volume
containing 5 pL of genomic DNA template, 2 uL of 10X Taq buffer, 2.5 mmol MgCl,, 2 mmol
dNTPs, 200 nmol of forward and reverse primer, and 4 U Taqg DNA polymerase (Fermentas
Inc., USA). The PCR protocol was 95°C denaturation followed by 35 cycles: denaturation at
95°C for 45 s, annealing at 53°C for 45 s and elongation at 72°C for 30 s, ending with an ad-
ditional elongation step of S min at 72°C. For a negative control, each PCR reaction contained
distilled water instead of DNA template in the reaction mixture.

Restriction enzyme (Xmnl) digestion of MMP-3 gene

A 5-pL aliquot of PCR product was digested at 37°C for 3 h in 10 pL of reaction mix-
ture containing of 4 U Xmnl and 1X NEB buffer 4 and 3.8 uL of distilled water. A fter digestion,
the reaction mixtures were analyzed by electrophoresis on a 12% polyacrylamide gel stained
with ethidium bromide and visualized using ultraviolet transillumination. On electrophoresis,
the 5A bands were represented by 97 and 23 bp, the 6A bands were represented by 120 bp,
Wwhereas the heterozygote displayed a combination of both sets of bands (120, 93 and 23 bp).

Statistical analysis

The chi-square test (2 test) was used to calculate the difference in genotypic distribu-
tion of MMP-3 polymorphism between the ACL and control groups. A P-value of <0.05 was
considered statistically significant. For each parameter, patients with another genotype were
analyzed by odds ratios (OR) and 95% confidence intervals (CI). Distributions of MMP-3
polymorphisms in ACL patient and control groups were analyzed to see if they are in Hardy-
Weinberg equilibrium. The statistical analysis was performed by the SPSS 16.0 software
package (SPSS Inc., USA).

RESULTS
Patient characteristics

The demographic data of ACL patients and healthy controls are presented in Table
1.There were significant differences in age and body mass index (BMI) between these two
groups. Particularly, the proportion of those in their 20s was greater in the control group,
Wwhereas the proportion of those in their 30s Wwas higher to some extent in the patient group.
The BMI of ACL patients was significantly higher than that of controls (P=0.003). The ACL
patients and controls were gender matched. In ACL patients, there was no statistically signifi-
cant difference between the patients with and without contact sports (Table 2).
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Controls ACL P value
Participants N =100 N=86
Age (year) 232+53 30.6+84 <0.001
Height (cm) 167.6+79 171.6 £ 6.9 <0.001
Weight (kg) 63.8+11.5 70.7+9.8 <0.001
BMI (kg/m?) 22247 23.9+£28 0.003

ACL subgroups, based on mechanism of injury P value
Contact sports Non-contact sports
Participants N =40 N=46
Age (years) 29.2+6.9 31.9+9.5 0.07
Height (cm) 1726+ 6.9 1709+ 7.0 0.24
Weight (kg) 705+ 11.5 708+ 8.5 0.90
BMI (kg/m?) 23.6+33 242+24 0.32

MMP-3 genotype frequencies

Table 3 illustrates the genotype and allele frequencies. These data of allele frequencies
conform to Hardy-Weinberg equilibrium and will remain unchanged generation after genera-
tion in a hypothetical situation. The frequency of the 5A allele was 0.11 in the control group
and 0.14 in the ACL patient group. This is similar to that in a population in Asia reported by
Takahashi et al. (2001) and Liu et al. (2010), although different from those in South Africa
reported by Posthumus et al. (2009) year? In refs list?

There were no significant differences in the distribution of genotype 5A+ between
ACL and control group (P = 0.38), and of genotype SA- between ACL and control group (P
= 0.62), or allele between ACL and control group (P = 0.39) in the frequencies of the MMP-3
(-1612) promoter polymorphism (Table 3). However, in ACL patients, there were significant
differences in genotype 5A+ between the ACL patients with contact sport and without contact
sport (P = 0.02, odds ratio (OR) 2.25, 95%CI 1.18-2.25) (Tables 3 and 4).

Controls (N =100) ACL (N = 86) Pvalue ACL subgroups, based on mechanism of injury P value

Contact sports (N =40) Non-contact sports (N = 46)

5A+ genotype 1+20 (21.0%) 1422 (26.7%) 0.38 15 (37.5%) 1+8 (20.0%) 0.02
(5A/5A+5A/6A)

5A- genotype (6A/6A) 79 (79.0%) 63(73.3%) 0.62 25 (62.5%) 37 (80.0%) 0.18
5A allele frequency 0.11 0.14 0.19 0.10

5A allele % 11.0 13.9 0.39 18.8 10.9 0.01
6A allele % 89.0 86.1 81.2 89.1

Genotype Odds ratio 95%CI P value
SA+ 1.39 0.72-2.67 0.41
SA- 0.72 0.37-1.38 0.40
5A+ with contact sports 2:25 1.18-4.25 0.02
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DISCUSSION

The main finding of this study was that the 5A+ genotype of the MMP-3 promoter poly-
morphism was significantly different among contact sport patients with ACL injuries. In addi-
tion, the observation from this study suggests that MMP-3 SA+ genotype of the -1612 promoter
polymorphism was associated with susceptibility to ACL rupture in the contact sport patients.

Our study of an under-representation of the 5A+ genotype in ACL in contract sport
patients was different than in ACL in non-contract sport patients. Furthermore, the genotype
distributions in the control groups were similar to that in previous studies of Asian participants
(Lu et al., 2007; Liu et al., 2010). Furthermore, the common mechanism of ACL rupture oc-
curred with non-contact sports more than with contact sports. Non-contact sport injury occurs
on its own movement. On the other hand, contact sport injury occurs when there is contact
with other athletes or objects. It may be hypothesized that the intrinsic factors (genetic ele-
ments) combined with the extrinsic risk factors (external forces) may play a potential role in
ACL rupture.

Biochemically, the mechanisms of ligament injuries are poorly elucidated. These inju-
ries are considered multifactorial disorders. The risk factors are divided into intrinsic and ex-
trinsic factors. However, ACL injuries may be enhanced by breakdown of the matrix, since the
main components of the ACL are collagen fibrils (Yougu, 2004). Thus, they could be degraded
by a class of proteoglycan enzymes such as MMPs that have been demonstrated to play arole
in tissue degradation (Collins and Raleigh, 2009). In addition, MMP synthesis and functions
are regulated by transcriptional activation and post-transcriptional processing and inhibited by
endogenous inhibitors, called tissue inhibitors of metalloproteinases (TIMPs).

MMP-3 is a potent proteoglycan-degrading enzyme that plays an important role in
degrading collagen and breaking down other structural components such as proteoglycan,
laminin, gelatin, and fibronectin (Matrisian et al., 1990). MMP-3 also indirectly affects the
degradation of the extracellular matrix by activating other latent MMPs. The common 5A/6A
polymorphism in the promoter of MMP-3 has an influence on the level of MMP-3 gene ex-
pression in vivo. The equilibrium between MMPs and TIMPs regulates extracellular matrix
degradation. The 5A allele was associated with higher transcriptional activity whereas the 6A
allele had a lower level of MMP-3 gene expression (Ye, 2000).

A limitation of our study is that the exposure to extrinsic risk factors (high-risk sports
such as sports involving cutting, pivoting and landing) could not be well documented in the
control group. Furthermore, the BMI of the ACL patients was significantly higher than that of
controls. These differences are non-genetic factors but they may be variables in determining
injury risk of ACL ruptures.

The results of this study support the hypothesis that genetic factors are associated with
the risk factors of ACL ruptures. However, ACL ruptures represent a multifactorial disorder
and the etiology of ACL rupture remains unclear, because of the complex interaction between
the intrinsic and extrinsic risk factors, Therefore, this study may be another model for better
understanding the etiology and risk factors of ACL ruptures.

CONCLUSION

This study found that the occurrence of MMP-3 5A+ genotype of the -1612 promoter
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polymorphism was significant in ACL ruptures with contract sport compared with healthy con-
trols in an independent population. This polymorphism could be a specific genetic element to
be included in multifactorial models to understand the etiology and risk factors of ACL injury.
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Abstract

Background: Metabolic syndrome (MetS) and hyperuricemia are both important risk
factors for cardiovascular disease, hypertension and renal disease. However, a
relationship between UA concentration and MetS remains controversial.

Objective: We intend to estimate the prevalence of MetS and its association with UA
concentration in Thai Red Cross Society and Chulalongkorn University personnel.
Material and Method: A cross-sectional study was performed in 2009. A total of
2,824 persons, 35-60 years of age (633 men and 2191 women) were completed the
questionnaire and laboratory tests. MetS was defined according to the National
Cholesterol Education Program Adult Treatment Panel III criteria (ATP III) and the
International Diabetes federation (IDF). The degree of agreement between two
definitions was evaluated by Kappa.

Association between MetS and UA concentration was estimated by logistic
regression.

Results: The overall prevalence of MetS by the ATP III definition was 25.0%, 21.1%
and 18.3% compared with the IDF definition was 23.7%, 18.0% and 14.0% when
BMI > 23 kg/m?, BMI > 25 kg/m? or waist circumference was used respectively in
defining central obesity. MetS prevalence increased according to UA concentration in
both men and women. After adjustment for potential confounder, the odds ratio of
having MetS was approximate 6-8 times in the fourth quartile of UA concentration
compared with the first quartile. Although MetS and UA associations were
statistically significant in both genders, the magnitude of association was stronger in
women than men.

Conclusion: UA concentration could be used as surrogate or biomarker of MetS.
Since UA and MetS association was stronger in women than men, clinician should
pay particularly attention on high UA level in women in the attempt to reduce health
impact of MetS on increasing cardiovascular disease risk.

Keywords: metabolic syndrome, prevalence of metabolic syndrome, serum uric acid

Introduction

Metabolic syndrome (MetS) has become the major public health problems and
is increasing in prevalence worldwide. Around 20-25% of the world’s adult
populations have MetS. This syndrome is a cluster of risk factors for cardiovascular
disease (CVD), chronic kidney disease (CKD), type 2 diabetes, dyslipidemia and
hypertension! ™. Results of meta-analyses strongly suggest that the MetS is strongly
associated with increase CVD incidence and mortality®”. Adults with MetS are
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three times as likely to have a heart attack or stroke compared with people without the

syndrome. In addition, people with MetS have a fivefold greater risk of developing
type 2 diabetes" .

Expert groups have developed clinical criteria for identifying MetS, two of the
most current and widely accepted were proposed by the National Cholesterol
Education Program (NCEP)-Third Adult Treatment Panel (ATP III) and The
International Diabetes federation (IDF)\" > 'O 11, However, all groups agreed on the
core components of central obesity, insulin resistance, dyslipidaemia and
hypertension'. Prevalence of MetS varied according to geographic location,
population characteristics, and the criteria used"'® 2. Meta-analysis of longitudinal
studies showed the prevalence of MetS varied from 8.8% to 92.3%. Among
Europeans and white Americans, it varies between 20% and 30% with similar gender
distribution"®. The recent study found that the overall prevalence of the MetS in
migrant Asian varies from 14-49%"'?. It has been increasing in the elderly. However,
the highest prevalence was observed in participants with type 2 diabetes".

A relationship between elevated serum uric acid (UA) concentration and
MetS,

cardiovascular disease, hypertension and renal disease had been previously
reported"*'®, )

Hyperuricemia varies according to gender and age™* '*'”. In addition, the serum UA
concentration is higher in individuals who have higher numbers of MetS variables''™.
However, the association remains controversial. Some studies have argued that UA
concentration was not related to the development of MetS!"® ', We therefore
conducted the present study: (1) to estimate the prevalence of MetS among
professional and office workers by using both the ATP IIl and the IDF criteria in
defining MetS, and; (2) to determine its association with UA concentration after
adjustment for potential confounders. These findings about MetS and UA association
may support the utilization of serum UA concentration as the biomarker of MetS in
the attempt to minimize the impact of the syndrome on the health of the population.

Materials and Methods
Participants and Data collection

A cross-sectional study--which was a part of the Chulalongkorn University
and the Thai Red Cross (CU-TRC) Cohort project--was carried out in 2009 after the
study was reviewed and approved by the ethics committee of the Faculty of Medicine,
Chulalongkorn University. Briefly, among 3,393 professionals and office workers 35-
60 years of age of the Thai Red Cross Society and Chulalongkorn University agree to
attend in the study. Eligible participants were included after obtaining the written
informed consent. Data were gathered through questionnaire, anthropometry
examination and blood specimen for biochemistry tests that measured for the
individual participants by Thai Red Cross nurses and trained staff. Participants who
were previously treated for hyperuricemia or gout were excluded. A total of 2,824
persons, (633 men and 2,191 women) were completed the survey and laboratory tests.



Participants were asked to provide information regarding their personal
demographics, personal and family disease histories, smoking status, alcohol
consumption, depression status, and physical exercise. Body weight and height were
measured in light indoor clothing without shoes. Waist circumference (WC) was
defined as the point midway between the iliac crest and the costal margin (lower rib).
Systolic and diastolic blood pressure were obtained with the participant in a seated
position at least 5 minutes rest.

Laboratory measurements

An amount of 10 milliliters (mL) venous blood sample was collected for each
participant after a 12-hour overnight fast. Collected blood sample was then
investigated for fasting plasma glucose (FPG); serum lipid profiles such as total
cholesterol, plasma triglycerides (TG), High Density Lipoprotein Cholesterol (HDL-
C) and Low-Density Cholesterol (LDL-C); serum creatinine (sCr) and blood urea
nitrogen (BUN); and serum uric acid (UA). These biochemical parameters were
measured by standard laboratory methods at the biomedical laboratory of the King
Chulalongkorn Memorial Hospital.

Criteria for MetS

MetS was defined by modified versions of the ATP III and the IDF criteria,''™
which using the following four out of all five components: 1) elevated plasma
triglycerides(> 150 mg/dL) or treatment history for this lipid abnormality; 2) low
HDL cholesterol (< 40 mg/dL in men and < 50 mg/dL in women); 3) raised blood
pressure as defined by systolic BP (SBP) > 130 or diastolic BP (DBP)2> 85 mmHg, or
history of treatment for hypertension; 4) raised FPG (2 100 mg/dL) or previously
diagnosed type 2 diabetes. The fifth component was central obesity, for which the
authors have defined by three different measures as: (a) body mass index (BMI) of >
23 kg/m’ as having high central obesity according to Western Pacific Regional Office
of World Health Organization (WPRO) criteria®?; (b) BMI > 25 kg/m? according to
the original BMI classification; and waist circumference (> 90 cm in men and > 80
cm in women). According to the ATP III definition, participants with MetS were
identified by any combination of three or more components, while the IDF defined
people with MetS as those with central obesity plus any two of the other components.
The prevalence of MetS was compared among BMI > 23 kg/m*(ATP I11-23 and IDF-
23), BMI > 25 kg/mZ(ATP III-25 and IDF-25) and waist circumference (ATP III-WC

and IDF-WC) identifications to determine their relative performances in the diagnosis
of MetS.

Statistical analyses

Characteristics of MetS and non-MetS groups according to the ATP III and
IDF criteria were examined. The degree of agreement between these criteria was then
evaluated by Kappa. Differences in the prevalence of MetS by UA concentration,
demographic factors, health behaviors, depression status, medical history, sCr and
BUN levels were further evaluated by Chi-square (x*) test. We divided UA
concentration into quartile levels within each gender (men: Quartile 1 or Q1: < 5.2
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mg/dL, Quartile 2 or Q2: 5.3-6.1 mg/dL, Quartile 3 or Q3: 6.2-7.0 mg/dL, and
Quartile 4 or Q4: >7.0 mg/dL; women: Q1: < 3.9 mg/ dL, Q2: 4.0-4.5 mg/dL, Q3:
4.6-5.2 mg/dL, and Q4: >5.2 mg/dL).

Logistic regression was used to predict the association between MetS and UA
concentration, adjusted for potential confounding factors. We considered the
following covariates as possible confounders: age, smoking status, physical activity
and depression status, sCr and BUN levels. Analysis was conducted separately for
men and women. UA quartile was treated as ordinal scoring for test of significant
linear trend of UA and MetS association. All statistical tests were two tailed, with p-
value of less than 0.05 was considered statistically significant and confidence
intervals were calculated at the 95% level. All statistical analyses were performed
with STATA software, version 11.0 (Stata Corp., College Station TX, USA).

Results

Two thousand eight hundred and twenty-four participants (633 men and 2,191
women) were included in the analysis. Mean of age was 46.0 + 7.0 years (in men 46.4
+ 7.0 years and in women 45.9 + 7.0 years). About 4.4% of them were diagnosed with
type 2 diabetes mellitus (DM), 14.6% with hypertension (HT) and 37.0% with
dyslipidemia. The overall prevalence of MetS by using the ATP III criteria was
25.0%, 21.1% and 18.3% compared with the IDF definition was 23.7%, 18.0% and

14.0% when BMI > 23 kg/m*, BMI> 25 kg/m? or WC was used to classify central
obesity, respectively.

The prevalence of MetS as defining central obesity by BMI > 23 kg/m2 was
shown in Table 1. According to the ATP III definition, MetS was diagnosed 1.8 times
higher in men than women (38.7% vs 21.1%). Similarly, the IDF definition was
diagnosed 1.8 times higher among men than women (36.7% vs 20.0%). The
magnitudes of MetS prevalence were quite similar for both definitions; however, ATP
III definition yielded higher prevalence than IDF definition in all subgroups of
participants. Prevalence of MetS significantly increased from first quartile to the
fourth quartile of UA concentration in both criteria. Increased prevalence of MetS was
also observed in high sCr and BUN subgroups. The highest magnitudes of MetS were
demonstrated for participants with DM, HT, highest quartile of UA, high sCr and
BUN respectively. However, no significant difference in the prevalence of MetS was
observed according to physical activity status, family history with HT and
dyslipidemia, and depression status.

The agreement of these two criteria was strongest when defining central
obesity as BMI > 23 kg/m? (Kappa = 0.96, p < 0.001), and stronger when defining
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central obesity as BMI > 25 kg/m? (Kappa = 0.90, p < 0.001) and WC of higher than
the specified cut-off points (Kappa = 0.84, p < 0.001) respectively. Among all 706
participants who were diagnosed with MetS based on either criteria and defining
central obesity by BMI > 23 kg/m? and, 669 persons (94.8%) met both the NCEP and
ATP III criteria. Another 37 participants (13 men and 24 women) were diagnosed
with MetS based on by the ATP III criteria but missed by the IDF criteria. In contrary,
there was no participant who was diagnosed with MetS by IDF criteria but was
missed by the ATP III criteria.

The magnitudes of age-and sex-standardized prevalence of MetS were quite
similar to the un-standardized values, we thus reported crude prevalence as show in
Figure 1. The percentages of MetS were higher in men than women for both criteria.
The highest prevalence of MetS in men and women were 38.7% and 21.0%

respectively when diagnosed by the ATP III criteria with BMI > 23 kg/m” as central
obesity.

Age standardized prevalence of MetS increased significantly according to the
quartile of UA levels in both genders, no matter what diagnostic criteria was used.
When comparing between the lowest and highest quartiles of UA levels, prevalence
of MetS increased from 23.0% to 52.4% (ATP III) and 21.8% to 49.8% (IDF) among

men; and from 10.3% to 40.8% (ATP III) and 9.7% to 39.3% (IDF) among women
(Figure 2).

Multivariable logistic regression was used to quantify the strength of
association between elevated UA concentration (as defined by UA quartile) and MetS,
separately for both genders. The results were similar when either the ATP III or IDF
criteria was used to diagnose MetS (Table 2). After adjusted for potential confounders
(age, smoking status, regular activity, depression status, BUN and serum creatinine),
UA level significantly related to increased prevalence of MetS with obvious dose-
response pattern. This was particularly true when defining central obesity by BMI >
23 kg/m* (Model 1). Magnitudes of association were stronger for women than men.
When WC was used in defining central obesity, statistically significant associations
between UA concentration and MetS were demonstrated only in women but not in
men (Model 2). The likelihood ratio test for the differential magnitudes of UA

concentration and MetS association for men and women was statistically significant
(p<0.001).

As some antihypertensive drugs might affect the UA concentration, we also
reanalyzing the data by excluding participants with the history of antihypertensive
drug use. The results about UA concentration and MetS association was similar to
those mentioned above, although with slightly lower magnitudes of odds ratios (ORs)

(results not shown). We therefore reported only the analysis results from all
participants.
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Discussion

The present study aimed to estimate the prevalence of MetS among Thai
professional and office workers by using ATP III and IDF criteria. According to ATP
[I-BMI > 25 kg/m? criteria, 31.4% of men and 18.1% of women were classified as
having MetS, while IDF-BMI > 25 kg/m? criteria classified 25.9% of men and 15.7%
of women as having MetS. Prevalence of MetS increased to 38.7% for men and
21.0% for women with ATP III-BMI > 23 kg/m? criteria, compared with 36.7% and
20.0% for men and women respectively with IDF-BMI > 23 kg/m? criteria. We also
reported the variations in the prevalence of MetS according to various personal
characteristics such as smoking status, depression status, physical inactivity and
ﬁl)edical history. All of these characteristics are known to be associated with MetS.'®

Our reported MetS prevalence was higher than previous reports in Thai
population. Lohsoonthorn et al conducted a survey among healthy adults who
participated in an annual check-up at a university hospital in Bangkok in 2001 and
reported the overall MetS prevalence of 18.9% and 15.2%, when BMI >23 and
>25 kg/m* was used in defining central obesity respectively(z”. Another study by
Pongchaiyakul et al among adult population in Khon Kaen--a northeast province of
Thailand—reported that the overall MetS prevalence was 15%, in 2004 with no
significant differences between men (15.3%) and women (14.6%)“?. This was partly
due to the difference in cut-off point for raise fasting plasma glucose®" and central
obesity as defining from the BMI cut-offs differ between men and women, which men
defined as BMI >27 kg/m” while women defined as BMI >25 kg/m?2.?

Prevalence of MetS was clearly higher in men and increased according to age.
These were consistent with findings in other populations. Previous studies reported
that the prevalence of MetS among men versus women were: in the Americans,
35.1% vs 32.6%“Y; in Europeans, 32.2% vs 28.5% !¥: Malaysian, 54.7% vs 45.3%
e, Koreans, 21.7% vs 11.4%*>; and Japanese, 11.6% vs 4.0% “®_ These studies also
showed that MetS prevalence increased according to age. All the above, however, the
difference of MetS prevalence is also likely due to the difference in MetS definition,
particularly in terms of the WC and BMI cut-points. Although WC and BMI are
common used to assess the central obesity in every population, WC cut-points values
are likely to be gender and ethnic-group specific.

Our results revealed high agreement between the ATP III and IDF criteria in
diagnosing MetS (Kappa=0.84-0.96, p < 0.001), and 94.8% of all MetS cases were
diagnosed by both criteria. However, the prevalence was higher with the ATP III than
the IDF criteria. Accordingly, the ATP III criteria based on the presence of any three
out of five risk factors, in contrast to the IDF criteria which require central obesity as
a mandatory comPonent. This finding was consistent with findings from Kuala
Lumpur, Malaysia®”, Thailand®” and Greece®® were similar to our finding, but

contra;lzc(igct to those from Puerto Rico finding"", Europeans'® and the DECODA
study <.



Our results clearly suggest that UA concentration could be contributed to
identifying MetS, especially among women. This finding existed when excluding
participants with history of antihypertensive drug use. The forth quartile of UA
concentration was associated with roughly 6-8 times higher prevalence of MetS
compared with the first quartile. Clinical implication of this finding might be that, in
attempt to reduce the adverse effect of MetS, clinicians should pay particularly
attention about high UA in women. This finding about gender as an effect modifier of
UA and MetS association was supported by a few studies. Recent study in
Taiwanese"* showed that UA concentration is more closely associated with MetS in
women than men. A cohort study also showed that hyperuricemia was stronger
predictor of incident MetS in women than men. Among women, the risk of MetS was
at least two times higher for serum UA>4.6 mg/dL">. A study in healthy adults
reported that MetS significantly increased in higher UA concentration in both genders
but especially in women®?, A study in Japanese found that MetS were significantly
increased with increased UA quartiles only in women. After adjusted, among women,
prevalence of MetS increased 2.4 times according to third UA quartiles®". Choi and
Ford indicated that the prevalence of MetS was a graded increase with increasing
levels of hyperuricemia in both gender, up to 70% among US adults, but among
women tended to be higher than among men at UA concentration of 6 mg/dL or
more"*?, Furthermore, Zhang®?) supported the finding that while hyperuricemic
prevalence was slightly higher in men than women, UA was more closely related to
MetS in women than men. After adjusted for BMI, young women with hyperuricemia
had 3 times higher risk of MetS as as compared to those normal UA.

On the other hand, other studies reported no such effect modification of
gender on UA and MetS association. A study was conducted in Taipei, Taiwan among
393 men participants, aged 45-60 years found that after adjusted, hyperuriccemia
seem to be not association with MetS"®. Lim et al. proposed that after adjustment for
age, smoking status, total cholesterol (TC), and creatinine, there was no significant
differences in UA and MetS association between both genders""”. A cross-sectional
study was conducted in China found that serum uric acid concentration was
significantly higher in men than in women®?. However, these conflicting results
might be due to the difference in participants’ characteristics, variations in UA cut-of-
point, and the difference in potential confounders of concern.

Although the present study carried out in large populations, the results should
be interpreted cautiously due to some limitations. First, misclassification of MetS
status might have occurred as the result of error in WC measurement. However, this
error tended to be non-differential and bias the association toward the null. Second,
those who volunteered to participate in this study may be different from general
population, and our reported MetS prevalence might have been over or under-
estimated. Finally, the cross-sectional nature of our study leaves the uncertainty

regarding the temporal sequence of the relationship between UA concentration and
MetS.
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In conclusion, the overall prevalence of MetS by the ATP III-23, ATP III-25
and ATP III-WC definitions were 25.0%. 21.1% and 18.3%, respectively. While our
MetS reported prevalence for the IDF-23, IDF-25 and IDF-WC definitions were
23.7%, 18.0% and 14.0%, respectively. These were comparable to those reported in
other Asian and Western countries. The prevalence of MetS increased according to
age and was higher in men than women no matter what diagnostic criteria were used.
UA concentration and MetS association was stronger among women than men.
Clinical implication of this finding is that, in attempt to reduce the adverse effect of
MetS, clinicians should pay particularly attention about high UA in women.
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Table 1 Prevalence of metabolic syndrome (MetS) among professional and office
workers of the CU-TRC cohort

Prevalence of metabolic syndrome

Characteristics Total ~ ATP Il criteria p- IDF criteria® p-value*
value*
cases (%) cases (%)
Age (years) 35-—45 1366 232 (17.0)  <0.001 223 (16.3) <0.001
46 — 60 1458 474  (32.5) 446 (30.6)
Gender men 633 245 (38.7) <0.001 232 (36.7) <0.001
women 2191 461 (21.0) 437 (20.0)
Smoking status
never smoker 2535 589 (23.2) <0.001 563 (22.2) <0.001
former smoker 156 59 (37.8) 54 (34.6)
current smoker 111 50 (45.1) 45 (40.5)
Regular physical activity
yes 921 238 (25.8) 0.472 223 (24.2) 0.642
no 1879 462 (24.6) 440 (23.4)
Medical history
diabetes mellitus  yes 124 89 (71.8) <0.001 79 (63.7) <0.001
no 2700 617 (22.9) 590 (21.9)
hypertension yes 412 238 (57.8) <0.001 224 (54.4) <0.001
no 2407 464 (19.3) 441 (18.3)
dyslipidemia yes 1044 349 (33.4) <0.001 326 . (31.2) <0.001
no 1768 353 (20.0) 339 (19.2)
Family history
diabetes mellitus  yes 1077 325 (30.2) <0.001 307 (28.5) <0.001
no 1742 378 (21.7) 359 (20.6)
hypertension yes 1588 407 (25.6) 0.374 385 (24.2) 0.423
no 1233 298 (24.2) 283 (23.0)
dyslipidemia yes 1224 286 (23.4) 0.094 266 (21.7) 0.040
no 1577 412 (26.1) 395 (25.1)
depression status :
no depression 2668 661 (24.9) 0.570 625 (23.4) 0.441
yes, not use of 94 27 (28.7) 26 (27.7)
antidepressant 60 17 (28.3) 17 (28.3)
yes, use of antidepressant
UA quartile level for men (mg/dL)
=52 162 38 (23.5) <0.001 36 (22.2) <0.001
5.3-6.1 162 ST (35.2) 52 (32.1)
- 6.2-7.0 159 69 (43.9) 67 (42.1)
>17.0 150 81 (54.0) 17 (51.3)
UA quartile level for women (mg/DI)
<3.9 620 57 (9.2) <0.001 54 (8.7) <0.001
4.0-4.5 555 79 (14.2) 74 (13.3)
4.6-5.2 505 108 (21.49) 100 (19.8)
>52 509 216 (42.4) 208 (40.9)
Serum creatinine ®
normal 2763 676 (24.5) <0.001 640 (23.2) <0.001
high 60 30 (50.0) 29 (48.3)
BUN mg/dL
normal (<20) 2772 680 (24.5) <0.001 646 (23.3) 0.001
high  (>20) 52 26 (50.0) 23 (44.2)

* The overall prevalence of MetS when BMI > 23 kg/m? was defined.
®Elevated serum creatinine was defined as > 1.2 mg/dL in men and > 1.0 mg/dL in women.
* X2 test for the difference between MetS and non-MetS group.
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Figure 1. The overall prevalence of MetS with different criteria of central obesity
Central obesity was defined by BMI > 23, BMI > 25 and waist circumference
(> 90 cm in men and > 80 ¢m in women).
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Figure 2. Age-and sex- standardized prevalence of MetS separate by UA quartile and gender.
(BMI > 23 kg/m* was used in defining central obesity).
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Liver function test: is it true normal value?

Tanassanee Soontornmanokuﬂ Sombat Treeprasertsuk' Piyawat Komolmitrt, Wiroj Jiamjarasrangsiz,
Vichai Viriyautsahakul'
'Division of Gastroenterology, Department of Internal Medicine, Chulalongkorn University, Bangkok,

Thailand

2Department of Preventive and Social Medicine, Chulalongkorn University, Bangkok, Thailand

Background It remains unclear whether the currently-used normal range for serum alanine
aminotransferase (ALT) levels really reflects a healthy liver.

Objective To determine the thresholds for healthy ALT values, and the effect of the metabolic
syndrome to the SGOT and SGPT level in Thai subjects who participate in the annual physical check-
up at King Chulalongkorn Memorial hospital from January to December 2006.

Methods We retrospectively reviewed the medical records of annual health examination, including
questionnaires conducted at the King Chulalongkorn Memorial Hospital, Thailand from January to
December 2006. A healthy cohort was selected after excluding patients who showed any
abnormalities of the factors that were significantly associated with the serum ALT level.

Result The mean age of the 1879 enrolled subjects was 41.7+10.1 years, and 81.7% of them were
female. The upper limit of the healthy range of the serum ALT level (i.e. 97.5th percentile) in the
healthy population was 44 |U/L for males and 40 IU/L for females. The upper thresholds of SGOT and
SGPT value of the subjects with the metabolic syndrome (METs) were statistically significant higher
in subjects without METs.

Conclusion The healthy ALT thresholds in healthy Thais were clearly lower than the previously
accepted thresholds, as has also been noted in Europeans. Metabolic syndrome significantly affect

ALT levels, even in subjects with normal livers.
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1.Introduction

The serum alanine aminotransferase (ALT) assay is the most common laboratory test for the
detection of liver disease. Because ALT is continuously distributed in populations and might be
influenced not only by liver disease, but also various medical conditions unrelated to liver disease,
and demographic determinants (age, sex, and body mass index), the cut-off serum ALT value that
discriminates between healthy and diseased livers has not been clearly defined. The currently used
upper normal limit of serum ALT for our laboratory (38IU/L) was determined principally from studies
performed before the introduction of anti-hepatitis C virus (HCV) testing, and prior to development of
the concept of nonalcoholic fatty liver disease (NAFLD). Prati et al.' recently performed a
retrospective cohort study with the Italian population at lowest risk for liver disease, and suggested
the upper limit of serum ALT level should be 30 IU/L for males and 19 IU/L for females. However, it is
uncertain whether this updated range of serum ALT levels in young Italians could be generalized
directly to Thais. The new normal range of serum ALT concentration should be determined in

individuals without definite liver disease.

2. Methods&Populations
2.1._Study population

A total of 4,790 subjects who visited the King Chulalongkorn Memorial Hospital, Thailand, for an
annual physical check up between January 2006 and December 2006 were included in this study.
2.2 Methods

All subjects completed self-administered questionnaires about demographic data such as age,
gender, personal and family history of disease, cigarette smoking and alcoholic consumption and
underwent anthropometric measurements, blood testing. Of 4,790 subjects, 2938 of them (61.34%)
were excluded because of the presence of the hepatitis B surface antigen, hepatitis C virus, a daily
alcohol intake 260 g, resulting in a final study population of 1879 subjects (39.23%). Weight, height,
and blood pressure (in the sitting position) were measured by staff nurses. Venous blood was
sampled after an overnight fast to measure the blood levels of AST, ALT, total cholesterol,
triglycerides (TG), and fasting plasma glucose were analyzed in a standardized manner at the

biomedical laboratory of the hospital.

2.3 Definitions
The normal range of serum ALT levels was defined as less than 38 IU/L, according to the ULN used

by our institution. Obesity was defined as a body mass index (BMI) =25 kg/m?2. Dyslipidemia was
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defined by serum lipid levels as follows: high total cholesterol (>200 mg/dL) and/or high triglyceride
(>150 mg/dL).

The subjects without metabolic syndrome (METs) are the one without one of the following
characteristics:-

Body mass index (BMI) =25 kg/m?

High total cholesterol (>200 mg/dL) and/or high triglyceride (>150 mg/dL).

High fasting plasma glucose = 100 mg/di

2.4 Statistical analysis

All statistical analyses were performed with the SPSS statistical package for Windows, version 15.0
(SPSS, Chicago, IL, USA). Data are presented as mean + SD or n (%) values. Student's t-test and
Chi-square test were performed to compare continuous variables and categorical variables
between two groups, respectively. P-values of less than 0.05 was considered statistically significant.
ANOVA was used to assess the significant difference among groups. We set the healthy range of the
serum ALT level to the 97.5" percentile in the healthy population, as is commonly done for the

distribution of a continuous variable in the normal population.

3.Results

3.1 Demographic data

Of 1,879 subjects who met the inclusion criteria, 81.7% were female. The mean age of the enrolled
subjects was 41.7+10.1 years (range 15-73 yr). Overall mean BMI was 24.0+3.9 kg/m>. There were
30 subjects (1.6%) who met all of the criteria for metabolic syndrome and 387 subjects (20.6%) who

had no any criteria for the metabolic syndrome in our study.



Table 1 shows the baseline characteristics of the study population.

Variables [number(%) or mean + S.D.]

N=1879 subjects

Sex (%female)

1,533 (81.6%)

Age (years) 41.7+£10.06
BMI 24.01+3.98
No. of Obesity 362 (34.7%)

Alcohol consumption <60g/d

1,623 (86.38%)

Subjects with IFG or DM (%)

205 (11%)

Subjects with hypercholesterolemia (%)

998 (53.11%)

Subjects with IFG or DM (%)

279 (14.85%)

We compare the baseline characteristics between the subjects with and without the metabolic
syndrome and found the statistically significant difference of the mean body mass index, fasting

blood sugar, total cholesterol. triglyceride, SGOT and SGPT s shown in table 2. But, there was no

statistically significant difference between the male and female subjects.
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Table 2 shows baseline characteristics between the subjects with and without metabolic syndrome

Characteristics Subjects with Subjects without METs p-value
METs (n=30) (n=387) (95%Cl)

% female 24 (80%) 355 (91.7%)
BMI (kg/m?) 29.7+3.4 21.4+1.9 p <0.01
Fasting blood sugar (mg/di) 111:2£12.37 84.61+6.97 p <0.01
% cases of IFG or DM 27 (90%) 0 (0%)
Total cholesterol 262.0+47.9 172.9£19.1 p <0.01
Triglyceride 260.4+182.5 69.6+26.6 p <0.01
SGOT
-mean+S.D. 27.9+11.7 20.40+5.4 p <0.01
-97.5" percentile 64.00 34.30
SGPT
-mean+S.D. 35.5+£19.1 16.60+7.8 p <0.01
-97.5" percentile 83.00 40.00
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Table 3 shows baseline characteristics between male and female subjects with metabolic syndrome

p-value
Metabolic syndrome (n=30) (95%Cl)
sex Male (n=6) Female (n=24)
29.45+2 77 29.80+3.55 p =0.82
BMI
(-3.56 to 2.86)
115.5+£18.05 110.13+£10.78 p =0.51
Fasting blood sugar
(-13.51 to 24.26)
-Normal 0 3
-IFG 4 19
-DM 2 2
273.17+£17.94 259.29+52.83 p =0.53

Total cholesterol

(-31.41 to 59.24)

296.33+127.31 251.38+96.41 p =0.35

Triglyceride '
(-50.99 to 140.90)

SGOT
-mean+S.D. 24.0+7.51 28.88+12.44 p =0.37
- 97.5" percentile 36.00 64.00
SGPT
-mean+S.D. 30.0+£9.84 36.804£20.72 p =0.44
-97.5" percentile 43.00 83.00

To find out the “true” normal ALT, we analyse the characteristic, BMI, metabolic profile, SGOT and

SGPT in the subjects without any characteristics of the metabolic syndrome and had negative results

of Heoatitis B and C serology. The results were shown in table 4.




Table 4 shows baseline characteristics between male and female subjects without metabolic

syndrome
Subjects without METs or Definite healthy p-value
(n=387) (95%Cl)
sex Male (n=32) Female (n=355)
21.54+1.99 21.35+1.99 p =0.60
BMI

(-0.53 t0 0.91)

85.25+6.47 84.55+7.02 p =0.59
(-1.83t0 3.23)

Fasting blood sugar

-Normal 0 3
-IFG 0 0
-DM 0 0
173.59+18.25 172.83+19.24 p =0.83
Total cholesterol
(-6.20t0 7.72)
77.41+28.54 68.90+26.41 p =0.08
Triglyceride
(-1.14 to 18.16)
SGOT
-mean+S.D. 20.59+4.27 20.394£5.54 p =0.84
- 97.5" percentile 32.00 35.00
SGPT
-meantS.D. 16.91+7.55 16.62+7.86 p =0.84
-97.5" percentile 44.00 40.00

The mean BMI of the subjects was 21.54+1.99 kg/m’ in male and 21.35+1.99 kg/m’ in female
subjects. The mean SGOT was 20.59+4.27 |U/ml in male and 20.39+5.54 |U/ml in female. The mean
SGPT was 16.91+7.55 |U/ml in male and 16.62+7.86 IU/ml in female. For the 97.5" percentile, we
found that the SGOT was 32.001U/ml in male and 35.001U/ml in female. And the 97.5" percentile for
SGPT was 44.00 IU/ml in male and 40.001U/ml in female, respectively.

Discussion
Because of the question that the previous normal value of SGOT and SGPT are ‘true’ normal.
We analyse the data of SGOT and SGPT in the subjects who participate in the annual physical check

up in King Chulalongkorn Memorial Hospital. Surprisingly, our results were different from the previous
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study of a European study by Prati and colleagues' and Asian study by Lee et al’. Upper thresholds
of serum ALT in healthy Thai populations, using the 97.5th as in American Gastroenterological
Association recommendations® was not much different from the earlier figures (40 IU/L for SGOT and
38 IU/L for SGPT). This may result from the disadvantage of our data that come from the
retrospective review and questionnaire without checking up the serology in all subjects. Some
asymptomatic subjects may have the pre-existing unknown chronic liver disease. However, if
calculated the SGOT and SGPT only in the subjects without any metabolic abnormalities and history
of chronic viral hepatitis B and C, the value is similar to the present value in our hospital. However,
we compare the SGOT and SGPT between the subjects with and without the characteristics of the
metabolic syndrome and found the statistically significant difference of the value between the two
groups, consistent with the previous study by Prati and colleagues1 and Lee etal’. Therefore, in our
opinion, healthy ALT values should be defined in a true normal population reliably identfied on the

basis of both normal metabolic parameters.
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Introduction

Self-rated health (SRH). an extensively used subjective health indicator, is simply
obtained by asking a question rcquesting individuals to rate their own general health status
commonly on five-point ordinal scale from poor to excellent [1]. Although SRH is supposed
to provide only a subjective evaluation of individual overall health status, additional benefits
of SRH have been further documented. SRH has an established role in predicting deprivation
of functional ability [2-4] and mortality [5-10]. Poor SRH is also a significant detcrminant of
consistent health service utilization which further alleviates poor health outcome [11]. SRH is
then recommended as a practical screening method to recognize individuals in demand of
proper health care [12].

[n despite of the established benefits, especially as a public health tool, SRH has not
been used at a population level in Thailand. In the context of this developing middle-income
country, limited information is available regarding prevalence of poor SRH and associated
factors, particularly in those of adult ages whom preventive measures and comprehensive
care should be provided for to avoid adverse health outcomes later in life. Only a study has
recently revealed that educated Thai females adults were slightly more likely to rate “poor™
and “very poor” SRH compared to male counterparts and sociocconomic status was, unlike
males, not a significant predictor for poor SRH among these females [13]. Since SRH is an
inclusive health indicator — not only based on physical conditions but also social and
psychological factors [7, 14], understanding wider aspect of SRH determinants in a certain
context of community or country would allow health professionals to address important
health issues from individuals’ viewpoints and act accordingly to enhance their health.

Interpretations of SRH vary among different individuals. Those with illness would
consider their health problems as a main factor indicating SRH [15, 16] while others would
instead consider health-related behaviors or physical function [I5]. According to these
evidences, we further hypothesized that SRH determinants in Thai individuals may also differ
between the group of those with diagnosed chronic diseases (known health problems) and the
others with normal or subclinical conditions (normal or unknown health problems). By
undertaking stratified analysis, this may enable elucidation of plausible interaction or whether
there are any factors specifically characterizing deviation from normal or subclinical health
condition.

The purposes of this study were to identify factors associated with poor self-rated
health and to assess plausible interaction in stratified analysis by presence and absence of



diagnosed chronic diseases among Thai employees working in Chulalongkorn University and
Thai Red Cross in Bangkok.

Methods
Data source and study sample

This study adopted the data from a cross-sectional survey which is a part of the “CU-
TRC Cohort” research project — a longitudinal study of burdens, risk factors, and chronic
diseases in permanent Thai employees either of Chulalongkorn University or Thai Red Cross
in Bangkok, Thailand. The data were collected using a structured questionnaire. In this study,
data from the first three parts of the questionnaire are adopted — including the first part on
general information and self-rated health, the second part on health behaviors, and the third
part on history of chronic disease diagnoses and current medication. Total number of 5,323

employees, aged between 20 to 60 years old, were included in this study and interviewed in
2009.

Study variables

The questionnaire covered three main categories of independent variables:
demographic characteristics, health behaviors, and illness-related consequences. The
following variables were included: demographic characteristics (age, gender, and marital
status), health behaviors (rcgular exercise, smoking, and alcoholic drinking). iliness-related
consequents (work absence and current medication), and self-rated health. Additional
descriptions of some study variables were as followed:

Regular exercise: The ‘no’ category represented participants with no intention to
exercise, or intended to exercise soon, or already exercised but have not yet maintained the
habit up to 1 year. The ‘yes’ category represented specifically those with regular exercise and
have maintained for up to | year and more.

Smoking: Smoking status was identified by the answer to the question “Have you ever
smoked more than 100 cigarettes, or 100 cigars, or 100 times of smoking other forms of
tobacco?”

Alcoholic drinking: In this study, we used the term “standard drink” to quantify
amount of alcohol consumption. One standard drink is defined as drinking 1 can or glass of
beer or 1 glass of vine (140 cc) or 30 cc of spirit. Alcoholic drinking status was based on the
answer to the question “Have you drunk at least one standard drink within the past 30 days?”.

Work absence: The ‘no’ category included participants without work absence within
the past one-year period. The ‘yes’ category instead represented participants with illness-
related work absence and this category was further divided into with and without
hospitalization categories.

Medication: The ‘yes’ category represented the regular use of at least one medication
within the past one-year period. The medications in this study included: diabetic drugs, anti-
hypertensive drugs (diuretics, beta-blocker, calcium-blocker, ACE inhibitor or ARB). blood
lipids control drugs (e.g. Lipitor, Hidil, Lopid, Crestor, etc.), uric acid or gout control drugs
(e.g. Allopurinol, Colchicine, etc.), Aspirin, antibiotics, acetaminophen, anti-inflammatory
drugs and non-steriodal anti-inflammatory drugs (e.g. lbuprofen, Norgesic, Piroxicam,
Voltaren, etc.). steroids, weight control drugs, tranquillizers, anti-depressive drugs,
chemotherapeutic drugs ferrous sulphate, and folic acid.

For stratified analysis, participants were divided based on their self-reported history of
diagnosed chronic diseases. Those who were identified to be with presence of diagnosed



chronic diseascs reported at least one of the following diseases: diabetes mellitus,
hypertension, high blood cholesterol. angina pectoris, myocardial infarction, stroke-related
paralysis, thalassemia, chronic renal diseases, renal failure (hemodialysis nceded). renal or
urethral stone, asthma, allergy. emphysema, carricr of hepatitis virus B and C, gout,
pulmonary tuberculosis, thyrotoxicosis. hypothyroidism, systcmic lupus erythematosus
(SLE). rheumatism, ostcoporosis, depression, and cancer. Conditions such as coronary
bypass, angioplasty or stent, and strcss, were also included. The others without report of thesc
conditions were regarded as absence of diagnosed chronic diseases group.

The only dependent variable in this study was self-rated general health status. The
sclf-ratcd health was answered in a five-point ordinal scale ranging from “very poor™, “poor”,
“fair”, “good”, and “very good™. For further analysis, thc self-rated health was transformed
into a dichotomous variable, fair/good/very good and poor/very poor. Poor self-rated health,
the major outcome in this study, was defined as “poor™ or “very poor™.

Statistical Analyses

Data were analyzed using SPSS software, version 17. Descriptive statistics was used
to deseribe what was obscrved in the studied population. Chi-square tests of association
between the indcpendent variables (demographic characteristics, health bebaviors, and
illness-rclated conscquences) and the dependent variable (poor self-rated health) were used at
the significant level of p < 0.25 as an inclusion criteria for selecting variables into logistic
model [17]. Logistic regression analysis, backward stepwise (Likelihood ratio) method. was
used to identify factors independently associated with the self-rated health. This step assessed
statistical significance of analysis against a value ot 0.05.

Results

According to Table 1, study participants were dominated by females (77.2%) and
about half of them were married (50.9%). About 28.3% had regular excrcise, 4.1% were
current smokers, and 19.1% were current alcoholic drinkers. About 5.5% of the participants
were absent from work with hospitalization. It should be remarked that up to 71.8% of the
participants have reported regular usc of medication. Prevalence of poor SRH in this
population was about 7.5%. The prevalence of poor SRH in those with diagnosed chronic
diseascs was up o 10.5% while only 4.2% was found in thc counterparts. Therc were 2,532
(47.6%) participants without diagnosed chronic discases and 2.791 (52.4%) participants with
the diseases.

Table 2 presents the results of chi-square test and stepwise logistic regression analysis
of factors independently associated with poor SRH in 2,532 participants without diagnosed
chronic diseases. Chi-square test showed that there were 6 associated factors; including age
groups, marital status, regular exercise, alcoholic drinking, work absence, and medication; at
the significant level of p < 0.25. The logistic regression analysis revealed that only 2 factors,
including regular exercise (p = 0.003) and medication (p < 0.001). werc independently
associated with poor sclf-rated health when other factors were controlled.

The results of chi-square test and logistic regression analysis in 2,791 participants
with diagnosed chronic diseases were rcvealed in Table 3. Chi-square test showed 5
associated factors; including gender, marital status, regular exercise, work absence. and
medication: also at p < 0.25. Up to 4 factors; including marital status (bcing divorced,
widawer, and others; p < 0.001). regular exercise (p < 0.001), work abscence (yes without

hospitalization, p < 0.001; and yes with hospitalization, p < 0.001), and medication p =
0.039).



Table I: Distribution of demographic characteristics, health behaviors, illness-related consequences and
self-rated health in 5,323 adults working in Chulalongkorn University and Thai Red Cross Society, 2009

Variables Categories Diagnosed chronic diseases All cases
Absence n (%) Presencen (%) n (%)
Demographic
characteristics:
Age groups 20-40 vears old 1,649 (65.1%)  1.089 (39.0%) 2,738 (51.4%)
41-60 years old 883 (34.9%) 1.702 (61.0%) 2,585 (48.6%)

Gender

Marital status

Malc

I'emale

Single

Marricd
Divorce/Widower/Others

539 (21.3%)
1.993 (78.7%)
1.268 (50.1%)
1.159 (45.8%)

105 (4.1%)

673 (24.1%)
2,118 (75.9%)
1,028 (36.8%)
1,553 (55.6%)

210 (7.5%)

1.212 (22.8%)
4111 (77.2%)
2,296 (43.1%)
2.712 (50.9%)
315 (5.9%)

Health behaviors:

3.819(71.7%)
1.504 (28.3%)
4.851(91.1%)

252 (4.7%)

220 (4.1%)
4,263 (80.1%)
1060 (19.9%)

Medication

Yes without hospitalization
Yes with hospitalization
No

Yes

861 (34.0%)
97 (3.8%)
895 (35.3%)
1.637 (64.7%)

Regular exercise No 1.867 (73.7%)  1.952 (69.9%)

Yes 665 (26.3%) 839 (30.1%)

Smoking Never 2,330 (92.0%) 2521 (90.3%)

Past smoker 94 (3.7%) 158 (5.7%)

Current smoker 108 (4.3%) 112 (4.0%)

Aleoholic drinking  No 2,054 (81.1%) 2,209 (79.1%)

i iy N Yes 478 (18.9%) 582 (20.9%)
Iliness-related
cnnsequences:

Work absence No 1.574 (62.2%) 1,553 (55.6%)

1.042 (37.3%)
196 (7.0%)
604 (21.6%)

2.187 (78.4%)

3,127 (58.7%)
1.903 (35.8%)

293 (5.5%)
1.499 (28.2%)
3.824 (71.8%)

Self-rated health

Fair/Good/Very good
Pour/Very poor

2425 (95.8%)
107 (4.2%)

2.497 (89.5%)
294 (10.5%)

4.922 (92.5%)
401 (7.5%)

Total

2,532

2.791

5.323




Table 2: Results of chi-square test and stepwise logistic regression analysis of factors associated with poor
self-rated health in 2,532 adults without diagnosed chronic diseases

Variables Poor SRH Chi-square Crude —[ Logistic Regression Analysis
e | Vrequency (%) | Test (p-value) OR rAﬁd_iusted OR 95% CI1
Age groups
- 41-60 vears 31 (3.5%) 0191+ 0.75 - =
- 20-40 ycars (refl.) 76 (4.6%) |
Gender
- Female 82 (4.1%) 0.592 0.88 - =
- Male (rcf’) 25 (4.6%) 1
Marital status
- Divoree /
Widower / Others 8 (7.6%) 0.2041 1.89 - -
- Married 46 (4.0%) 0.95
- Single (ref?) 53 (4.2%) l
Regular exercise
- Yes 14 (2.1%) 0.0027+ 0.41 0.42 0.238 - 0.745*
- No (ref’) 93 (5.0%) |
Smoking
- Current smoker 7 (6.5%) 0.304 1.58 - =
- Past smoker 2(2.1%) 0.50
- Never (Ret) 98 (4.2%) 1
Alcohol drinking
-Yes 26 (5.4%) 0.143% 1.40 - 4
- No (Rel) 81 (3.9%) 1
Work absence
- Yes with
hospitalization 6 (6.2%) 0.022% 1.89 - =
- Yes without
hospitalization 48 (5.6%) 1.69
- No (Rel) 53 (3.4%) |
Medicatian
- Yes 87 (5.3%) 0.000t 2.46 2.40 1.467- 3.940**
_=No(Rel) 20 (2.2%) 1

Ref. indicates refcrence group for analysis.
t indicates selected fuctors for logistic regression analysis.
*0.05 > p. **0.001 > p



Table 3: Results of chi-square test and stepwise logistic regression analysis of factors associated with poor
self-rated health in 2,791 adults with diagnosed chronic diseases

Variables Poor SRH Chi-square Crude Logistic Regression Analysis
a7 ¥ Frequency (%) | Test (p-valuce) OR Adjusted OR 95% ClI
Age groups
- 41-60 yeurs 188 (11.0%) 0.271 1.15 - 3
- 20-40 ycars (ref)) 106 (9.7%) ]
Gender
- Female 237 (11.2%) 0.045% 1.36 - #
- Male (refl) 57 (8.5%) 1
Marital status
- Divorce /
Widower / Others 40 (19.0%) 0.000+ 2.39 2.60 1.708 — 3.944**
- Married 162 (10.4%) 1.18 1.28 0.974 - 1.687
- Single (ref’) 92 (8.9%) t ‘
Regular exercise
-Yes 39 (4.6%) 0.000% 0.32 0.34 0.238 - 0.480**
- No (rel) 255 (13.1%) 1
Smoking
- Current smoker 13 (11.6%) 0.920 1.12 - =
- Past smoker 16 (10.1%) 0.96
- Never (Ret.) 265 (10.5%) 1
Alcohol drinking
-Ycs 54 (9.3%) 0.267 0.83 - b
- No (Ref)) 240 (10.9%) |
Work absence
- Yes with
hospitalization 35(17.9%) (LOOOT 2.97 2.83 1.856 - 4.3206%*
- Yes without
hospitalization 153 (14.7%) 2.35 20 |7 1.660 — 2.834**
- No (Ref)) 106 (6.8%) l
Medication
-Yes 251 (11.5%) 0.002% 1.69 1.44 1.018 — 2.027*
- No (Rel) 43 (7.1%) |

Rel’ indicates reference group tor analysis.
T indicates sclected (actors for logistic regression analysis,
*0.05 - p, **0.00] - p

Discussion

By taking stratified analysis by absence and presence of diagnosed chronic disease,
the results showed different patterns of SRH determinants in these two subgroups.
Participants without diagnosed chronic disease, either in normal or subclinical conditions,
tended to consider medication use as a risk factor and regular exercise as a protective factor
for poor self-rated health. In contrast, participants with diagnosed chronic diseascs would also
consider work absence (both with and without hospitalization) and adverse marital statuses
(being divorced. widower, and others) to be the important determinants of poor self-rated
health in addition to regular exercise and medication use. Previous studies showed that those
with illness would consider personal health problems as a major determinant of SRH [15. 16,
18]. Findings in this study would add in a view that not only the personal hcalth problem
itself but also the illncss-related consequences; including medication use and work absence
both with and without hospitalization; can be significant predictors of poor self-rated health.



Demographic characteristics did not play an important role in predicting poor SRH in
the absence of diagnosed diseases. Neverthcless, adverse marital statuses; including being
divorced, widowers, and others: showed a significant risk of poor SRil in thc group with
chronic diseases. In cach group, participants aged 20 to 40 reported poor SRH in comparable
pereentage as those aged 41 to 60. A previous study in Thailand has revealed that females
were more likely to report poor SRH [13]. However, in this study, this holds true only in
those with diagnosed chronic diseases. Unlike the previous study, males without diagnosed
chronic diseases instead reported more poor SRI compared to females of the same group.

Although carlier rcscarch has suggested that people without illness would consider
health-related behaviors in rating their SRII [15], smoking and alcoholic drinking habits did
not show a significant role in predicting poor SRH. Besides, regular exercise was a
significant protective determinant of poor SRH in both presence and absence of diagnosed
chronic diseases. Previous qualitative research showed that physical activity was always an
influencing factor in perception of health.
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NPNNANTINNNTATIAGENNLsratlszndnatiwnsAnsa 2549 DatlynsAnsna 2553
a o/ J o = - < -
mMaddelATunisiasanfuasusssna nAuznssuNsRas e EasINNNg

NP IBIANTUNNEANERT iaInsaiumane e wanifivdieyauuaeunusedialéiiy

nstiugananlsrainanguimunauia

msinudaya

yaansustazAuldFuLdslienenmnssaus 22,00 Wi 1 TUNBUNITAIRGININ
'Lm“umm@zgmquzﬁm?{q*tfwﬁn TREIUG ('Ymﬂmm ?) 'Tmmﬁuaﬁ“u‘iaﬁm(luvi'nfq) e
NETLAUAZLARINIF UM S NEREUNSEINeLsY uaziazAaARIN AR AR AR RIa0L
faunau mm‘fuﬁﬁmL%'iﬂmmmqmﬁmﬂﬁu‘ﬁmﬂm‘mwmmmenﬁJ anN"1A
e uazealfiRnsanizaniaamans inasnsafumianend iedinsziszdinma
TuinenuaIena1mns(Fasting plasma glucose) lasiu(lawainasaasan s Total
cholesterol lasn@gaslsd vize Triglyceride TalnainasaaTfinagmuanyisa HDL-
Cholesterol fatAEN1511Msg U douszaulaladinasantiinuanauaaviza LDL-Cholesterol
1¥An1sAuanilngld Friedewald Formula A4l “szdulAnaimnesentiinueniiuen = svi
Tanameseasu - svaulaadinaseatiiniatiues — (szaulasnamesles x 0.2)"[11] A
mmmmmifvﬁuumﬁm'}u'l.uumﬂﬁaﬁns“uﬁimm?nam 150 NN./AQ.

friuasneAwnlanligns ﬁmﬁmamﬂ(nn./ms.u.)szﬁuin(nn.)/muqq(u.)z
mnfuﬁmﬁmunndumummﬁmﬁmﬁ'}LLunaT‘nﬂman'mé'm?uﬂmqLfﬂﬁﬂ[éqq%a] AN
inaustaedl (n) thwiindies Hiaandn 18.5 Alantmeaums Wi nn./m3.4. (1) Un® 18.5-
22.9 nn./m3.4. () fwﬁmﬁu 23-24.5 NN./A3.4. (4) BAUsTAL 1 25-29.9 NN./AT.N. (3) E9u

SLAU 2 ALLA 30 nn./mu.?i”u‘lﬂ[m]
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szauAuAulain dad1uuniduszdusineaINinueires The Seventh Report of
the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure AMN$¥ALIAMNAUAYILY (Systolic blood pressure) WAZANNALAY
a7 (Diastolic blood pressure) ﬁa?‘f(n) Unf fieend1130 uaz fieendn 85 Naawmstsan
(1. Usaw) (1) Aaudinege 130-139 vive 85-89 wu. 1sam (A) g9 uNNG1 140 vide NANNT
90 wu. san[13]

HaNsIAsIzIMsitenlfiiRnag 1hFunisdnduunilussfusinemuinoed
NIRTFIVUUTA Usznaubiog s:ﬁ”u{'\m@lu@@muﬁq@mmms (Fasting plasma
glucose)AARUUNANNUT 81 The American Diabetes Association s ADA 837 (n)
Un# <100 A8ANFuAATART(NN./AR.) (1) NMITABBLAMINY (Pre-diabetes) 100-125 un./
A, (R) LML AaUA 126 un./ng. 3wl [14]

seavlaiuludendadnuunaunufiaes National Cholesterol Education
Program Adult Treatment Panel 11l %38 NCEP Il [15] laagmasaasqu (Total cholesterol)
(n) Und fiaeindn 200 un./ag. (1) 49 200-239 1N./AA (A) GININ 240 aun./aa 3wl

seavlmsnamaflsd(Triglyceride) (n) Un@ fiaanda 150 un./aq. (1) Aaudings
150-199 un./a4. (A) §9 200-499 NN./AA. () §ININ 500 un./aa. 3wl

'
° v

sesvlAnamasentiinetaues(HDL-Cholesterol) () A1 Haandn 40 un./aq.

a

(1181) ¥i90 50 un./ma. (W) (1) Und 40 un /om 3wl (1781) 30 50 1n./ag. 31l (W)

szaulpnanaseatiinuaasuaa(LDL-Cholesterol) (n) Un& Hiaaindn 100 un./aa
(1) Anudinege sensuld 100-129 un./ng. (A) Aaudnage sansulild 130-159 un./aa. (1)
49 160-189 1n./A9. (4) ga3i1n 190 un./a 34l

N5UAANGNAINNTEIUAINI(Metabolic syndrome) BN uTTAALAIEIN
The ATP Il criteria[16] neifesiiesdlsznausielifatnetion 3 asdsznatiaulyl fe (1)
Houaamedsluiiiidsstiinanie > 23 nnmsa. (2) seivlmsnfreslsdlunangs>
150 Nﬂ./ﬂﬂ.)ﬂ?‘ﬂﬁﬂi‘:’iﬁﬂﬂ?§ﬂﬁﬁﬂﬂ0:$$ﬁﬂ1ﬂlﬁ‘lﬂﬂ@@mj‘\i (3) s=ALlARALAIDATHALET
?\LL@M"{W@ 40 un/ea lumauas < 50 un./eaa. lund) (4) Amusulafings Fatmunlng
seaumNaulalinsauy > 130 vitemnusuladinsaans > 85 uu. san viva fiszsh
inmlsamuaulaings uas (5) szﬁu{ﬁman@ﬁﬂalmﬁ@mvﬁqammmi@;q 2100 §N./A4.

viralllsdRlAFuntsanasadndlulsaiuimany
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° o = 4 A4 Ao e A A ey
41NN(N17DANNTAINE NTYULT UATANTANIATRIANNURANEERA) ATRANEN LTlung
a v ] el o A4 A o a
NIUTBLAUAIY AD LWLLABLONN/ANANHUNRRUIAINIATINENATIIUTEALTRLAS

Wi leaatiunafvdeyamuuuuasuau/uuudunsailianicluilwnsdnse
2552

NMSUATITNTBYANINAD A

fayadagmunin(@nwngnislszansaans UszdRlsalseansa uazilsedRinisld
1) AwseiasinauefonAanuiiuadienas andiulieyaenydsiinianszanauanuastsl
UnFdsimsziuaziiausfonAnTsaguuariduseninsmesing doudeyaidafunmn
(nan1sazaagrnw) liFunisuaaiudeys denuinmineenduinasinisauunsanann
$96iu[17]

Agnaeaade@e Annduunumalan ges auaubfisuanisnsma
Amnfluusasinaduaulszansiomslusiaznd msuBouiouuniimesian
gnaadilfiuliranugnetunisufoudioy deswndadounisnszartsesngs

AR WAMUNANINALANGNBE (318 5 T)HanwurInfiAssiuluusiazTl)[18] alanldlu

NStz llintaaAn m’m‘gﬂ?\’ﬂ Nonparametric method of the test for trend Tagisia

'
aad

AEdAynatan P-value<0.05 Tsunsuildilunsiiaszidiays Aa STATA

version10.0[19]

NANNFANE
a"numzwmmjum“meha
d‘ o odn‘: Y o
AMNYARINIANTUNTATIRgINLszantiianne 4,041 au  NEadAslaney

WSRO0 2,455 Au (ataz 60.7) ngusaetdaulugiifhunande Geuas 85.9) any
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qunndruluweliuash ($eunz 48.3 uay 45.0 ANAIAL) WalFaumeuniazganiw

ﬁuqﬂﬁ@%‘uq wm‘wnziuﬁqmmdwlucy'm'aud’]lnﬁLﬁmﬁur’fuuﬂﬂa%uﬁﬁmqwhﬁu 798
8z 67.1) Meaziduafauanslumsad 1
AMNINIeNLsTdRlsaszdandidelymganndnu  Cardio-metabolic  disease
agjseninaenar 0.3 e $euaz 25.0 Tsﬂﬂi‘:ﬁqﬁqu?@ﬁn&lmmmwﬁwuﬁ@aﬁqm AR TAL
InfuludengeGonay 23.9-31.7) sesaaunie ANNAUTATRGY (Fauay 10.1) LAZILIMNY
(Feuaz 3.3) Musiy MuazBunfuanlumaT 1
Usununslianinmisesiteidoymqaniméing - Cardio-metabolic  disease (£
Uszanaasngusinatinwegszuinddesay 1.2 - 12,5 Tmﬂﬂﬂﬁlﬁﬂ@ﬂﬁqm AB H19AAIINAL
la¥in (Faeaz 12.5) enanluiuluides Gesas 8.0) way s uead Wiy Geuaz 4.1) ANEIAU
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AN9199 1 Lmmﬁnwm:mma‘:mmmm%uammuzmmwmmn@juﬁmﬂw

& gl VTR PRty
v duau (Femaz) Swau (Sesaz)  Suau  (Gesay)

WA 344  (14.0) 2,108 (85.9) 2,455 (100)
a1 (1) [isuguidussuinsmeding)] 44 (15) 41 (16) 42  (16)
AN TUMNANTE

Tam 108 (31.4) 950 (45.1) 1,059 (43.1)

ansa 218 (63.4) 1,015 (48.1) 1,235 (50.3)

B 18 (5.3) 143 (6.8) 161 (6.6)
FTTAUNEHUN N

ueinn/1ua 18 (5.2) 146 (7.0) 164 (6.6)

neld 152 (44.2) 1,033 (49.0) 1,185 (48.3)

/AN 173 (50.3) 927 (44.0) 1,103 (45.0)
maufFauiisunzgumwiuypasdu

Ltﬁndﬂuﬂﬂaﬁuﬁﬁaml,vinﬁu 30 (8.7) 221 (10.5) 251 (10.2)

InfiAaiuiiypaaduiRegwindy 195 (56.7) 1,449 (68.7) 1,647 (67.1)

Andyaeaduidenywind 118 (34.3) 436 (20.7) 554 (22.6)
Tsmilszansia

WU 16 (4.7) 64 (3.0 81 (3.3

ANMNAUTATINGY 51 (14.8) 198 (9.4) 249 (10.1)

lnuludengs 109 (31.7) 504 (23.9) 614 (25.0)

Tamvialar 6 (1.8) 25 (1.1) 31 (1.3)

lsrnnandenanas* 3 (0.9 4 (0.2 7 (0.3)

Tsala - 17 (0.8) 17 (0.7)

Tsaufind 1 (3.2) 6 (0.3) 17 (0.7)
enldSluslszdn

g lsanmanu 7 () 36 (1.7) 4 (1.8

tnanANAUTaTin* 46 (13.4) 259 (12.4) 305 (12.5)

tlnanlniulufen 12 (3.5) 18 (0.9) 30 (1.2)

taanIaLIn/Anelsaling 23 (6.7) 60 (2.8) 83 (3.4)

guaa Wiy 23 (6.7) 60 (2.8) 83 (3.4)
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NanFIATzideyaangtuntsnsngunmlseanilutivnsAnse 2552 vedu
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1,337 AW uaz 2,703 Au dwmiugiitionglieandt 35 1 uazannnda 35 Taull mudisy
nudANgnaesiladtiienitu Cardio-metabolic sswinddenas 7.7 — 67.7 tagnnsay
AMNRALNAIWLLBETIgR Ae sviulandimesaatinuessuesludengs (faaas 67.7 uas
61.7 WM BUATWINANAAL) s098930 Ae FETRaNENANNGUNG (feaaz 60.0 uax
40.5 lumeuasuamuansL) uwazszaulanainasensnludiengs $oaas 47.0 uas 41.9
WU EMDIRNANAY) ARG IneiAaugnaes Metabolic syndrome winfieeas
25.5 uaz 1.1 WIBuaedNANaIAY (n1ed 2)

dll = ' a ' o el. v .

Weubtuieussuitemauasndantdtaugnasatiadendecdnu Cardio-
metabolic lumAtagenirlunaudaynilade Taanzdriinnaniagandnni aausy

a [ o” I [ d & 1 1 4 4‘

ladings szdumaludengs szivlpsnaiaeslsd LAZNANEINTEIUAING TaA Nl
WWATIGINIT LUWAR 9 2 (0 doutladeiealszinnaun Sraagnlumatiagand,

WWANCULANTRE (RN9797 2)
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A5 2 Arugneesiadei@esding Cardio-metabolic PEINGNFIBEN

LT 418 (n = 630) WES (n = 3,411) 393 (n = 4,041)

s U (Sa8az) 1w (Gazay) MU (5amay)
ATUNIANTE (NN./AT.31.)

23-24.9 (ﬁ”wimﬁu) 122 (19.4) 496 (14.5) 618 (15.3)
25.0-29.9 (Huszau 1) 207 (32.8) 666 (19.6) 873 (21.6)
2300 (Husziu2) 49 (7.8) 218 (6.4) 267 (6.6)
FIN 378 (60.0) 1380 (40.5) 1758 (43.5)
AMuAulaiin
flauy (ux. Usan)

130-139 (Aautinegq) 163 (25.9) 361 (10.6) 524 (12.9)
2140  (g) 110 (17.5) 237 (6.9) 347 (8.6)
§IN 273 (43.4) 598 (17.5) 871 (21.5)
AIA19 (1N, Usan)

85-89  (Anutinag) & & 10 (0.3) 10 (0.2)
290 (&) 167 (26.5) 348 (10.2) 515 (12.7)
FIN 167 (26.5) 358 (10.5) 525 (12.9)
szﬁ'uﬁ?ma’l.utﬁ'aﬂﬂé’ammwﬁ(un./ma.)

100-125 (fowunuaw) 76 (12.1) 214 (6.3) 290 (7.2)
2126 (W) 23 (3.6) 49 (1.4) T2 - {1.8)
§IN 99 (15.7) 263 (7.7) 362 (9.0)
szaulAladIAaIansIn (un/ng )"

200-239 (g) 194  (30.8) 1,034  (30.3) 1,228 (30.4)
2240 (§aunn) 102 (16.2) 396 (11.6) 498 (12.3)
FIN 296 (47.0) 1430 (41.9) 1726 (42.7)

szAulatAvaslulian (an/na.)

<40(1) vita <50 (1) (A1) 116 (18.4) 584 (17.1) 700 (17.3)
sTAuuRaALaslulAanA(an./Aq.)

100-129 (Feudinegs sausv) 190 (30.1) 1,050 (30.8) 1,240 (30.7)
130-159 (Aautinegs lisansy) 154 (24.4) 728 (21.3) 882 (21.8)
160-189 44) 61 (9.7) 242 (7.1) 303 (7.5)
2190 (gan) 22 (3.5) 86 (2.5) 108 (2.7)
5% 427 (67.7) 2106 (61.7) 2533 (62.7)

seaulasniralsnluiianun /ag))
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150-199 (Anuiinag) 92 (14.6) 210 (6.2) 302 (7.5
200-499 (g) 97 (15.4) 126 (3.7) 223 (5.5)
2500 (gaunn) 8 (1.3 6. o) 13 (0.3)
FIN 197 (31.3) 341 (10.0) 538 (13.3)

ANNENUBINGHRINITAIURING

Wu 161 (25.5) 379 (11.1) 540 (13.4)

wwaldNAI TN WANY Cardio-metabolic

Kan1sAaTIza A ugnaesasend@esding Cardio-metabolic 1991ARINT
Tranenunaqrinasnsal °7iéounwmwzgmmwﬂszﬁﬂ:‘wdwﬂvgwﬁ@'fnmm 2546 D4 2553
wudriingusaetinelutaadanann 3,742 44,327 Ay Taenflundjesenas 80.5 fa 84.4 18
f8Az15.6 §419.5 ﬁmmuminizmmmn@:uﬁq@ﬂw-‘hu.unmmwmm:mjumqluuﬁia:
irmaineadeiuNan 'Lw‘?l"i‘ﬁaLmmﬁhmw‘qnmu‘imﬂﬁ‘lﬁﬁmsﬂ%’ummgmmmwa
waTNgNang

ANNgNIRATIiNIaME seAuANAtaTiafaane e ana e sedy
lanaineseauazlnanfigeslsfludangendniludadifangnn 29N9ANN NI AL
lawaaimaseatiiaeaiueatinung unznquanstouaamelutadd 2549-2553 el
uansineiuetinalidedAyuazlndiRaetunanisimseidininil 2552 1an (p-value of
the test for trend @2j5211914 0.101 914 0.705) mummﬂ;nmmszﬁum’méfufaﬁmﬁouuqa
ndnn@ludasthmadnae 2546 fa 2553 fuualiinanas (o-value of the test for trend
W¥inriu 0.086) uwarANgnIRNsEALlARarRIeaTiauaaRuangIndnLnAludosd]
WNEANIIT 2549-2553 Huuatiufinay (p-value of the test for trend (vinfiu 0.057) aging

° o/

eufided Ayneada muasBaadclugli 1 83



LLeUPSUML AT

€552 2552 1552 0552 65T 8vsZ zssz lssz 055z 6v5Z
; . . 0 : 0
T.ﬁ Tm,ﬂ
2 )
G0/ 0=anjea-d ‘pual} 1oj 3s8 = 980°0=2anjea-d ‘puayj 1of }sa 3
tos & ros &
(WBEML 1Rt 06 LLUULR) b Wd (WBLL "1 OpL LLUULR) bl =
2 F
e
(WBeqt "t 68-G8) tbrLENBY & (ueen nreeel-oct) phougney m
8inssald poo|q 21|0ISelIq) PLBLYYUNITLYNLEY (iU .
( POOIq DlIOISEIQ) PLELYIIKNIN (V) ol (eunssaud poojq OIIOISAS) AMLYMKUIENLLY (1) Foo
LLEUPSUMNT

€55C ZssT 3114 0Ss¢ 6¥SZ

(s o€ wmew) z nwaereg B

¥REY) uknLLy

LEL 0=8n/ea-d ‘puay) Joj }s3]

~
~

(

(18w uu 6'62-52) | Mwaeneg £

(rt°swruu g've-ee) nunan ||

RLUVLRALY (U)

€GGZ-9VGT LLEUPIUMILNLE SULBUTIN| MUTTURNLBLIUHBTFLIRLLUZEN NLYGHBIMURLLY RLUSLRALONGLULNLLY | WLE

6cl



BLEUPSUMTT BLEUYSUMT

£552 zssz 1552 0552 £55Z 2552 1552 0552 6vSZ 1v5T oSz 4
0 . . .
; . T
| ;
S.EM 61'8¢ E.SW
101 0=9n/ea-d ‘puay} Joy }s8] - -
3 3
09k L og .m
(mngrserure 00g) uureel B e o
. = B
(‘s un 66v-002) b & 2
(‘8wrun 661-051) MsLEnaY| e e
apI8oA|Bu 1 a
(epueAIDLL) BN Y| LBRIS US| TY=E (1) (10321S310UD [B10 ) WBYIN| NLLVBLBUIBBIVITYRE (1)
L 00} 00}
BLEUPTUMTT
€552 zssz 1S5z 0552 VST 8vsz LvST ovsT
: R : : ; " 0
. | eo 8c'e : | ss0 e |
Eewe

>

3

659 0=anjeA-d ‘puas} Joj }sa; los &

(TME'verun 921 melg) mLeuLrgey o =

) F

("8W/ur GZ1-001) (SI18qEIP-81d) NLLULMMBULLY i =

te

(esoon|b ewse|d BunseS)
hrSrmscv\m&S@@.@JBHﬁCw@czrsrﬂﬁ%nh (u)
s L 0oL

€55¢-9v5¢ FrhC\KmS?_.I_.vthCr@cJﬁHGc_Asms@mdﬁfg,n._%mﬁmchsﬁ:\@nhnzs RLEVBERBWYIVMIYIMYZE hrs.rmscv\.@ssﬁwwccrsWﬂl\@nhv@?cwvnro& c _.u._.wm.

0cl



LLEUPTUMIT BLEUYSUMT

€552 z552 bsse 0sse 6vSe . €552 2552 1552 0sse 6YST
T . , , g
8Lt 7 se'LL YT 6rLL b St e i _ L9k 2 .W
| H -
3
3 2
281 0=anjea-d ‘puaJ) Joj }s3 | =z =2
i - £62'0=anjea-d ‘pual) 1o} }s3] s =B
Se b= ]
BBLALELULIIUY w 4
N > ((vflw) "8w/ur 05 LpUREE o
(hewnegeLuLanbu [ £5 &
e (BLE) "B/ U OF LLURBH) LY ==
(8WOIPUAS Dlj0geIs ) BMMSMLBELULBRBU (1) s 1A
(joJe1seloyD 1aH) UENYLEIVILYELCYINIYITYRE (1)
LLEUYSUMT
zssz 1552 0552 6v5Z
T T T ]
! w
(g erur 061) uures [l _ o e e | wse
(surun esL-001) ob M
3
(‘8w URt 6SL-0EL) W)t MENER teLEnBY F 2
ros o2
("7 UR 621-001) Y]MgneR sbeLgney | | Se
B
>
hn\
/60°0=anjea-d ‘puaJ} Joj }s8]
(10421S8910YD 107 YBNYBENYNLBEEEUIBLIYITYAE (U) -

¢ H ~ Ead ~ ™
€GG¢-6v5¢ Fgcﬁmax._wn,g. hCr@C?E.?ﬁviv@jcmmrcrmz.@c\.@.: EEA@B@@:.—mFm.._&ﬁF)@:@@:m@@._._Gmn.z@h@s._K@._Cw_.@)hv@_wcw.z_ccc € E._.m

LEL



31500

[ %

m?ﬁnmﬁwudﬁﬂﬁmgm%m Cardio-metabolic Lﬂuﬂmuﬁqﬂnnﬂwﬁzﬁnﬂmm@mﬂmm‘
taamenagiaensad lneflasnagssuireiatar 7.7 Adsenas 67.7 athalsimy uwaltiges
AANgnAsuinsasilutaeszezngn 8 TeeudnsliwnsAnee 2546 B 2553 UNINAMINYNTBS
AwdulaBiafauNgendnfisznindtiynedne 2546 B4 2553 fuualinaaaduassediy
TmaﬂLm@SﬂamﬁmLLaaﬁLLﬂaqqndwﬂnﬁszudw‘i’lwwﬁﬁ'{nm‘n 2549 4 2553 ﬁﬁlqﬁum‘iﬁuqﬁ”umm
NevddedAyn1eads

A naastiaden@esding Cardio-metabolic Wungusatine WenBuudeufunans
drsaasziulsenalitiynsdns v 2551-2552020] wudniiesn A lndLAEiu(sziuiiag
nqiﬂfaLtazsxﬁufﬂLammm@m'm'lutﬁfamﬁmﬂnﬁ) ININ(ANNYNVBIATUNIANE > 25 NN./AT.A.
waznguanstauaanalute) uazﬁ'hndw(qunmmﬁmﬂmamu > 25 nn./Rg.N. W seay
TﬂmaLm'ﬂs@mﬁmLﬂ‘nﬁLma’LuLﬁmﬁ‘iqLLa:s:ﬁu1msn§L*ﬁ@ﬂsﬂulﬁﬂmqufmﬂLmzmﬁq JHANIS
dnmasziulsand nefisuasidaasil

nauwmumummmn’tnmﬂmnuﬂ?"ﬂaumﬂ AYINYNIBINNIENDULNMINUVTRIL A
mmana‘[ﬂalma@mmﬂnu 100-125 un./aa. (aenz 12.1 uax 6.3 Aviumeuazmdelunsinm
T uBsuideufisenas 11.4-16.3 uas 6.0-14.8 lumauazwigeang 30-59 Ylunisdrsaa
zittlszind) AugnasslsammnulumaGenas 3.6 whsufouubenas 3.7-8.5) dau
ISﬂme'mluun'jqwudﬁmsﬁnmffﬁmfm“qnﬁ'iﬁndwamsaﬁ’qsws:ﬁuﬂszmﬂ (feraz 1.4
Wreufsusibesas 3.2-11.6)

rugnIasszaLlaeareseasaluRengalunsAnmianudn lnd i fuitedndn
Lﬁni’iﬂﬂNﬂﬂ”li‘ﬁ’]ﬁ")@ﬁ‘:ﬁuﬂﬁ‘zmﬂLﬁﬂﬁ@ﬂ(ﬂ’ﬂu‘qﬂ‘ﬂmﬁ‘:ﬁ’utﬂL@’&Lﬁl’ﬂﬁ‘ﬂﬂi"m > 240 n./AQ. Winiu
R80T 47.0 uaz 41.9 dwiumawasvdelunsineiluBoudioutibenay 50.9-52.4 WAL 48.2-
65.2 dwiumauazndeeny 30-59 Tunnsdnsassduslsung)

ﬂ@%ﬂﬁwudqﬁﬁh@mm;né’i'mfiquamsa‘?wmqszﬁnﬂmwﬁﬂ'fauﬁwmn Aa sxavlasndiaes
afludengaraugnaesssiulasndineslsd > 150 unJma. wiilbesasa 3 waz 10.0 lutne
wazndialunsinet uRsudieufbenas 47.5-48.5 uar 25.7-37.9 U euasuiaa1nnisdnga
senlszing) uazsrdulanainesentiinitiuaaluian< 40 un/aa lusenie < 50 un./a. u
ni(Eenas 18.4 uay 171 meuasudelunsfinend uBsuidiauivienas 34.6-39.2u8z 57.9-
57.5Wmeuazudeannnisdisaasyiunlsring)

mumﬂmnmmﬂ%ﬂmm@uq viu szAudinaniegandiln® uaznguennistiouaan

wu'n'l,wn'mmiﬁnmuummmnmmﬁ 'doulwmqmsﬁnmuumqmnmnfnNamsmm@



133

seAulszing (Anugnaesiatinanie > 25.0 nnJ/msa lunsAnsniwinfSenas 40.6 was 26.0
dviutsuazudge Whaufousibenaza2.2-33.7 uas 44.2-50.60 fvFumisuasvdiengszmdng
30-59 1| avnnnsdnsaasesulssine HAZAINENTRINANDINTE AN lun s AN T Senay
25.5 uaz 1.1 lumawasuds ulsuiieuiubenss 17.4-23.3 uay 43.9-54.9 duiurnauaz v

818351919 30-59 T a1nnsdnsaszautlszing)

v
Sl

mhala‘ﬁmumm‘ﬁmﬁﬁqéfﬂn@jummsé”nuamﬂumsﬁnmuumnﬁiwmnﬁ'fﬁmﬁﬁ%‘fﬂﬁ
'L?”n'lumsé'mqa‘xﬁuﬂ?mﬂ?ﬁﬁmmsﬁmﬁﬁq'ﬁﬂmiumma‘équmm Ao n10ziidl 3 1u 5 Thdtres
aaflsznavsielys (1) 89URINT (saLIEY 290 13 Tugme, uaz 280 9u. ind)y) vide Atiuas
n1e >30 NN./A3.N. (2) ANaulaRn =130/85 uw. Usan vreiflulsnanusulaings (3) suéu
mmanaﬂalumamum@mmms 2 100 un./og. videduwavanu (4) seavlasnaesless =150
n./ed. vizaiuenanleiu uaz (5) syAulangmeseatiaeTiuen <40 an./ea. Tutng, uaz <50
an./ea. lundga21]

a?'l‘nﬁ."‘l_lLLWJIﬁN‘H’Nﬂ’J’]N‘Hﬂ‘H@Qﬂﬂ’%L’?{EI\?LLE‘EJUL‘?lﬂ‘i_lT:Wj’Nﬂ’ﬁ‘ﬁ’\ﬁ"J@i‘xﬁuﬂi‘yLﬂﬁluﬂ
WNSANIT 2546-2547 (AT 3)[22] warlull 2551-2552(p5T 4) mfaummm'aﬂluma‘mmqm 2

&
ﬂNL'r]’rJﬂ']u’JEIIﬂLLE‘EIUWIEIULQW’]"LLW’JI‘MNﬂ')’m‘ﬁﬂ‘ﬂ’ﬂ\‘iﬂ‘ﬁuﬂ’mﬂqﬂﬁﬁﬂﬂl’lﬂﬂﬂ mmmu‘[aumm

T?ﬂmemumm%nﬂutmm'\u warszaula wamasaaINluden 2 240 un./aq. Taawudn

H ]
o =

ﬂ’ﬂ"'}ﬂLgﬂﬁﬂﬂQWN‘HﬂNLLuQquﬂdﬂlu AR mummmﬂ 2 25.0 NN./AT.N. (ﬂ'J’]N‘HﬂIu‘B’lEILLﬂ"MﬂNﬂ']EJ

9

30-50 1 Windumnfanas 26.3-31.2 uax 40.7- 47.8 il w.A. 2546-2547 ety 32.2-33.7
Waz 44.2-50.6 mua1aulull w.a. 2551-2552) uavseaulraamasaasnluiaan > 240 NN./AR.
(AnnluTEuazuseny 30-50 T induannienas 14.7-205 uax 12.8-27.9 1t .. 2546-
2547 \lhiSetinz 18.3-20.6 UAz 14.6-29.4 sudnauludl w.a. 2551-2552)

Tunnamseiudinuniudn mwwnmm‘[sﬂmmﬁu‘iaﬁmqaua:i:ﬁuﬁﬂmanqiﬂa'lu@am
Amndfiuuatlinanaudntieslugasnarsangag lagaugnaesanusiilaingalusauazds
1t 30-59 T amavanntenar 18.6-35.7 uas 13.9-34.3 il w.pl. 2546-2547 (fhbatias 15.4-28.3
waz 10.1-30.6A a0 uluTl w.A. 2551-2552 GRUE (R RH PR I TV INNE RETE TR Rt
30-59 1l anauanbaras 15.4-21.4 unx 6.4-17.2 Wil wa. 2546-2547 Ehiferias 11.4-16.3 uay
6.0-14.8suawuTuY WA, 2551-2552 wazaugnaeslsamUluTBuaswgeany 30-59 1
AAMANTBLAT 5.2-11.4 Uy 5.1-12.6 Wil w.A. 2546-2547 Thi¥eeas 3.7-8.5 uax 3.9-11 6
mua LY WA, 2551-2552

dmiuwualiupugnaesiiadudesdodt] w.a, 2546 &1 2553 lunsfinmiifienasennies

MuwnlliuszAulszinane LLuq‘[i’iumsammmmmmmn‘nmszﬁummﬁui@ﬁmﬁquuqq uae



134

% al o a a . o % =
LLUQIUN mﬁ‘qu‘Huﬂl'ﬂx‘l‘;‘:mUTﬂ LRALADTDRTUALDAALDR @Hqﬂii‘ﬂ FIN LLU'JIuN n1 ﬁ‘L‘lJﬂEIuLLﬂm’lu

o

d”d” 1 o o aa o L ' b7
naAn IR LT dAoynieadn wazaNgnIavszaulanaineseanludangslinuua

nslasuutasdanulunisdnmil
daunrugnaesdTiinaniegandnfiiu nedneilinuwniunisnasuuaiidaay

AUANANAINHANIANRTT AL TN A wazANgnIasTALnmalwdentaUnfguilauasil

o

1 ik 1 o o aa 1 o o
LmiﬁmgwulumsﬁnmﬁLLﬁ@ﬂuﬁuumﬂmmmnm ABIWANFANAINKANITANTIATE AU s oA
AW

m’mu,mnﬁmmmmmmm:umiﬁum’mqnmmﬁﬁmﬁmﬁm Cardio-,etabolic 114

JV o o/ e 1 o )
m?ﬁnmununam?mmqs‘:muﬂmwﬂmqanmnmmqumﬂﬂﬁ‘zm? senasusn nqumfama'lu

maAnmiuiiiwindelunlinfastanuzqguamingialfindnlszansialuis
v

Usznausiaaviaf

< o

ﬁ‘ 1l ° ] < al. a a =
niwiuazlitiowin Ussnissienn fe yasnsfiasaseanuauBanilul

ri'auqm'w:‘lﬂumammsquaqmmwmnuww{fua:ﬁ'lc’vimL%J"\équma‘mqqmmwﬂsz«‘iﬂluﬂ

]
v o

] £ o ell ) T 0 a| @ a J
ABTNN 'NV]’Tquﬂﬂ’m?VlL‘Iﬂ?')ﬂﬂ']i‘ﬂﬁ")“?@‘llﬂ”lWﬂi‘Z"l’]ﬂL‘LIUN‘VIENN@‘BJ’I'WW@] mmﬁ}ﬂa‘:m?um@:

Y 9
1

! ) QI J’ o 1 " .
denasianshinuwnliinnisfisturesranugniesiadudeangs Cardio-metabolic Aaen
10 nsAnmdeuiisuannt we. 2546-2553 arumasznnsi 3 Ae LAARTBIBIANT RTINS
o vy o - ) - o o ¥ o - <
Andenliidivinulnefianurguanifhunusiwiliresnisfadendninenluasdng AAINTH
dinedmiluuse:dRafidneuensquamiidendinapdnaniatugon wazamRLsznisgading

A 1 a al' e a =< (-1 L2 a‘ dy ] o/
A dsaInsAn AR gLl Reliuiue Hun s st uetefaay

d51

Q

a a

ARNSsNsEnA
J Yo a o a o Qv a & = d‘el
TAsansll 1#Funug ANYUNITIAEAINTATINNTANLETNAINNIUITIAN Wd 1T 7S]
Anenngs naaquitaAunanlng viie CU-CLUSTER-FUND ANATYQY1182M CU-CLUSTER-
Emerging H-c9-000-&a Warlazan1sideaulssunniusiuiy Useantl 2553 ausTunnunsbiu

o sy

WATg A (TtyTRLT) Audtyoyiaafl RD_ed_ta_mo

o






136

LANAITBI9DY

119 World Health Organization, Cardiovascular disease: prevention and control. Global
Strategy on Diet, Physical Activity and Health. L%ﬁmﬁﬂ 5 SUIAN 2554 [URL]:
httQ://www.who.int/dietphysicalactivity/gublications/facts/cvd/en/

2. Boutayeb A, Boutayeb S. The burden of non communicable diseases in developing
countries. Int J Equity Health 2005, 4:2.

3. z‘i'lﬁm"ru'memuiﬂmﬂqmmwswdwﬂszmﬂ. MeUNANIANI Mszlsauanisunay
1095z Ing w.a, 2547, ﬁnﬁmmv‘v’mmufﬂmammwszudwﬂ?:mﬁ NIENIN
ﬂ’]ﬁ')i‘m?ﬁ‘ﬂ LB 2552,

4, Popkin BM: An overview of the nutrition transition and its health implications: the Bellagio
meeting. Public Health Nutr 2002, 5:93-103.

5. ‘Volpe M, Camm J, Coca A, UngerT. The cardiovascular continnum refined: a
hypeothesis. Blood Press 2010 Oct;19(5):273-7.

6. Dahlof B. Cardiovascular disease risk factors: epidemiology and risk assessment. Am J
Cardiol, 2010 Jan 4;105(11 Suppl):3A-9A.

7. World Health Organization. Chronic diseases and health promotion — STEPwise approach
to surveillance (STEPS). Geneva: World Health Organization (WHO); 2009.

8. World Health Organization. The WHO Global InfoBase. Geneva: World Health
Organization(WHO): 2009

9. Maciosek MV, Coffield AB, Edwards NM, Flottemesch Ty, Solberg LI. Prioritizing clinical
preventive services: a review and framework with implications for community preventive

- services. Annu Rev Public Health. 2009 Apr 29;30:341-55,

10. Kottke TE, Faith DA, Jordan CO, Pronk NP, Thomas RJ, Capewell S: The comparative
effectiveness of heart disease prevention and treatment strategies. Am J Prev |
Med 2009, 36:82-88.

11, Rifai N, Warnick GR, McNamara JR, Belcher JD, Grinstead GF, Frantz ID, Jr.
Measurement of Iow—density—lipoprotein cholesterol in serum: a status report. Clin Chem
1992;38:150-160.

12. WHO Expert Consultation. Appropriate body-mass index for Asian populations and its
implications for policy and intervention strategies. Lancet 2004;363(9403):157-63.



-

137

13

14.

15.

16.

17.

18.

19.

20.

21.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr, Jones DW,
Materson BJ, Oparil S, Wright JT Jr, Roccella EJ: Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure. National Heart, Lung, and
Blood Institute; National High Blood Pressure Education Program Coordinating
Committee. Seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003 Dec;42(6):1206-
Y

American Diabetes Association. Diagnosis and classification of diabetes mellitus.
Diabetes Care 2005;28(Suppl 1):s37-s42.

Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults.
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 1), JAMA 2001;285(19):2486-2497 .

Grundy SM, Cleeman JI, Daniels SR, Donato KA, H.Eckel R, 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;112(17):2735-52.
Altman DG. Practical Statistics for Medical Research. London; Chapman & Hall 1997.
Kahn HA, Sempos CT. Statistical Methods in Epidemiology. Oxford University Press, New
York, NY,19809.

StataCorp. Statistical Software: Release 10.0. College Station, TX: Stata Corporation.
2007.

798 wnwans. n12d1saqanmlszaauinelnanismsaainane afad 4 w.a. 2551-2.
NN 135 1naz neWTn Fausiud 470,

Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, Fruchart JC,
James WP, Loria CM, Smith SC Jr: International Diabetes Federation Task Force on
Epidemiology and Prevention: Hational Heart, Lung, and Blood Institute; American Heart
Association; World Heart Federation; International Atherosclerosis Society; International
Association for the Study of Obesity. Harmonizing the metabolic syndrome: a joint interim
statement of the International Diabetes Federation Task Force on Epidemiology and

Prevention; National Heaft, Lung, and Blood Institute; American Heart Association; World



138

s

Heart Federation; International Atherosclerosis Society; and International Association for
the Study of Obesity. Circulation. 2009 Oct 20;120(16):1640-5.

il Ustindanm uas wavivg LEyeinnug. nsdneaaniazquniwewnsisseslssaay
InelatinismsaasnanienieR 3 w.a 2546 - 2547 ngamwer: dninaufanisTsefiniaedngg

A zimmstiudn luwssususguiug, 2549




PRS- T T R R S





