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Gender difference in the association of metabolic syndrome with

hs-CRP Concentration of Blood

Se—Kwon Park

Department of Laboratory Medicine, Chonbuk University National Hospital, Jeonju 561-712, Korea

The high sensitivity C—reactive protein (hs—CRP) as one of the typical acute phase reactants is used for
predictive factor of the cardiovascular disease and diabetes mellitus, In addition, there are claims that
must be included as factors of metabolic syndrome. This research examined the relationship between
the concentration of hs—CRP in blood and risk factors of the metabolic syndrome by gender, and the
rates of metabolic syndrome depending on the hs—CRP level based on the general public who took the
comprehensive medical check—up at Chonbuk National University Hospital in the Jeonbuk province,
The subjects aged 17—87 years were participated, and 2,000 people were included as the final subjects
except the persons with more than 10 mg/L of the hs—CRP of blood level. The hs—CRP concentrations
increased according to the number of risk factors of metabolic syndrome in both men and women. In
regards to the risk ratio of metabolic syndrome based on hs—CRP level in blood according to gender, the
risk ratio increased by 3,07 times in male and 4.55 times in female intermediate risk group and 3.60 times
in male and 6,15 times in female high risk group compared to hs—CRP low risk group. As a result, there
was a proportional relation between hs—CRP level and the occurrence of metabolic syndrome, and it oc-

curs more frequently among women than men.
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INTRODUCTION

Recently, the social interests about obesity and metabolic
syndrome which are being increased in Korea are increas-
ing caused by South Korea’s rapid socio—economic devel-
opment and change of dietary life, As an aging society, the
death rate caused by cardiovascular disease and diabetes

mellitus among causes of death in our country increased.
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and the prevalence rate of metabolic syndrome that covers
these risk factors is increased (Haffner, 1996).

The metabolic syndrome means that hypertension, hy-
perlipidemia, obesity are revealed in one individual at the
same time due to chronic disturbance of metabolism like
insulin resistance (Kim, 2010). This crowding phenomenon
was called ‘syndrome X' or ‘insulin resistance syndrome’
(Reaven, 1998). In 1998, the World Health Organization
(WHO) named this complicated disease as metabolic syn-
drome because they could not identify this complicated
disease and how to name this complication. Insulin resis-
tance alone could not explain how it becomes complicated
disease like glucose in tolerance, hypertension, hyperlipe-
demia, renal disease, etc (Grundy et al, 2005), These com-
plicated diseases will eventually developed to cardiovascu-

lar disease and type 2 diabetes (McNeill er al, 2005). So
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the dangerous metabolic syndrome is not a single disease
but the comprehensive disease by combining genetic pre-
disposition and environmental factors, In 2007, according
to the Public Health Nutrition study, Korean people over
30 years old who has the metabolic syndrome are 32.9%
as men and 31.8% as women, In other study, they also
compared the prevalence of metabolic syndrome adults in
urban city with in rural areas and it came out to 22.3% in
urban city, and 29.3% in rural area (Lim et al, 2006). The
cause of metabolic syndrome is although not well known
but generally, the insulin resistance is estimated as to act as
root cause, but this cannot explain the onset of metabolic
syndrome. The insulin resistance means the status that the
amount of insulin which decreases glucose is normally se-
creted but the action of insulin is decreased. Therefore, the
glucose cannot used in the muscle and liver by decrease of
the action by insulin, so gyperglycemia is caused and the
previous phase of diabetes or the diabetes are caused. In
addition, the obesity is triggered by inducing the accumu-
lation of fat, and the hyperlipidemia appears by increas-
ing blood—level of triglycerides, The increase of blood—fat
makes inflammatory easy so increases the risk of throm-
bosis, In other words, the insulin resistance is related to
obesity, type II diabetes mellitus, hypertension, hyper-
lipidemia, cardiovascular disease. Therefore, all factors of
metabolic syndrome are related to the insulin resistance,
The insulin resistance is caused by environmental and ge-
netic factors, and the environmental factors related to daily
life habits such as obesity or lack of exercise which cause
insulin resistance are known well, Especially the obesity
is shown as the factor which has big effects on increas-
ing risk of metabolic syndrome by the relevance with hy-
perlipidemia (Sower, 2003), But, the genetic factors were
not disclosed yet. As more factors as cause of metabolic
syndrome are included, the death rate due to total death
rate and cardiovascular diseases will increase (Isomaa et al,

2001), and now increasing trend of metabolic syndrome is

shown around the world, and in our country, the preva-
lence rate of metabolic syndrome is increasing untiringly.
The prevalence rate of metabolic syndrome and the death
rate caused by coronary artery disease are expected to be
increased by increase of ageing and obesity in our country
in the future,

These are several factors that the metabolic syndrome is
closely related to the cardiovascular disease, The role of
Pro—inflammatory cytokine such as Interleukin—6 (IL—0),
Tumor necrosis factor—a (TNF—a) are directly related to the
cardiovascular disease, Because these can dilate and con-
strict the blood vessel due to inflammatory activity is critical
to the cardiovascular disease. In the addition, fibrinogen
and plasminogen activator inhibitor—1 (PAI—1), and white
blood cell are also directly related to the cardiovascular dis-
ease (Hotamisligil et al, 1993; Baumann and Gauldie, 1994;
Mohamed et al, 1997; Imperatore et al, 1998). Among the
inflammatory factors, the level of C—reactive protein is the
first line of biomarker which shows the inflammatory activ-
ity since it is the acute phase reactant. It is sensitive to the
acute inflammatory activity when the body systematically
reacts with foreign subjects,

CRP is acute phase reactive protein which appears in the
blood stream in response with inflammatory cytokine like
interlukin—6 as the acute phase reactants generated from
liver, and it is used as biomarker of systemic inflammatory
reaction (Ridker et al, 2001). In addition, it is significantly
increased in diseases such as inflammatory disease, necro-
sis of body tissues, and it has been related to cardiovascu-
lar diseases, obesity, insulin resistance (Albert, 2000), and
it has been used for indicators to measure activity of the
various inflammatory reactions and diseases. 10—50 mg/L
CRP means mild inflammatory or virus infection, 50—200
mg/L means active inflammatory or bacterial infections,
»200 mg/L means serious infection or wound, The high
sensitivity C—reactive protein (hs—CRP) measures CRP

which is included in healthy people or normal range, and
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high precision can measure CRP in low range, so it causes
light inflammatory, and it can be used as the predictive fac-
tor of the cardiovascular diseases, diabetes mellitus (Rob-
erts, 2004). In addition, hs—CRP is the fine inflammatory
markers to predict the occurrence of disease, so there is
claim that it should be included as a factor of metabolic
syndrome (Ridker et al, 2004). The hs—CRP is increased
by hypertension, BMI, smoking, metabolic syndrome, high
density Lipoprotein Cholesterol (HDL—C), diabetes melli-
tus, estrogen, chronic inflammantion, chronic infection etc,
and the moderate amounts of alcohol, exercise, weight loss
are factors to decrease hs—CRP (Pearson et al, 2003). The
metabolic syndrome is all related with inflammatory activ-
ity. As inflammatory activity increases, CRP level increases
so risk of having cardiovascular diseases increases (Marro-
quin et al, 2004), due to constriction of blood vessel. Tt is
important to detect at early stage of the disease to prevent
such complications of the disease, According to the previ-
ous studies, there is a correlation between hs—CRP level
in blood and risk factors for metabolic syndrome, and the
occurrence of metabolic syndrome in high and intermedi-
ate risk group was two to four times higher than in low
risk group, depending on the hs—CRP level. This research
confirms the relationships between hs—CRP level and risk
factors in different sexes, and tries to measure differences
between men and women in the occurrene of metabolic
syndrome through the relationship between hs—CRP level

and metabolic syndrome,

MATERIALS AND METHODS

1, Participants and period

This study was based on Adults over the age of 17 from
87 who took comprehensive medical checkup in Chonbuk
National University Hospital since January until August in

2011, The subjects of study were people residing in the

88 Gender difference in the association of metabolic syndrome

Jeonbuk province, 2,000 persons except subjects with
more than 10 mg/L of hs—CRP level of blood were includ-

ed in the final subjects of study.

2. Methods

1) Survey

The questionnaire examined population sociological
variables (gender, age, family history, medical history,

drinking status, smoking etc).

2) Somatometry

The somatometry was measured by using Inbody 3.0
(Biospace, Seoul, Korea) and Inbody 720 (Biospace, Seoul,
Korea). As the anthropometry item, the height and weight,
waist circumference, hip circumference were measured,
and about the waist—hip ratio (WHR), the waist circum-
ference measured by same equipment was calculated by
dividing with hip circumference, the male was classified as
abdominal obesity with more than 0,90, female was classi-
fied as abdominal obesity with more than 0.85. Body Mass
Index (BMI) was calculated by dividing weight (kg) by
the square of height (m), and more than 25 kg/m’ (World
Health Organization Western Pacific Region 2000) was de-
fined as obesity. The blood pressure was measured by us-
ing Hem—907 (Omron, Kyoto, Japan) of subjects sat after

taking 10 minutes to stabilize,

3) Blood Test

The blood was taken after fasting for 12 hours or more,
The taken blood was took test by dividing serum by us-
ing centrifuge in Laboratory Medicine of Chonbuk National
University Hospital Department. Relevant lab value find-
ings were hs—CRP, total cholesterol: HDL—C, LDL—C, tri-
glyceride and fasting glucose levels, All these blood testing
was done by laboratory medicine department in Chonbuk
National University Hospital, the testing equipment was

Advia 2400 (SIEMENS, Berlin & Munich, Germany). In the
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testing, a spectrophotometry was used, the principle of the
spectrophotometry is explained below, A small amount of
serum that is segregated from the blood was added into a
reagent, This combined reagent then forms a new chemi-
cal structure solution which increases molecule reactivity.,
This vigorous reaction solution changes into a dense color
which will be transmitted more light in the spectrophotom-
eter. The spectrophotometer absorbs more color at various

wavelengths to detect its concentrations,

4) Metabolic syndrome
The diagnosis criteria of American Heart Association/Na-
tional Heart, Lung, and Blood Institute (AHA/NHLBI) was
applied for the diagnosis criteria of metabolic syndrome
except abdominal obesity. In case of abdominal obesity,
WHR (waist—hip ratio) was measured and men over 0,90
and women over 0,85 were classified as abdominal obesity
since the criteria for abdominal obesity is different accord-
ing to countries and regions.
Criteria of metabolic syndrome
(1) Abdominal obesity (WHR) : men 0.90>, women 0,852
(2) Triglyceride : >150 mg/dL
(3) HDL—C : men <40 mg/dL , women {50 mg/dL
(4) Blood Pressure : >130/85 mmHg
(5) FBS : >100 mg/dL
The group with 3 or more metabolic syndrome risk fac-

tors out of 5 was determined to have metabolic syndrome,

5) High sensitivity C—reactive protein (hs—CRP)

High sensitivity—CRP is a biomarker of inflammation,
The hs—CRP level alerts in atherosclerosis and endothelial
cell disorder whether they turn on the inflammatory activity
or not, This inflammatory biomarker is also used to cardio-
vascular disease and type 2 diabetes mellitus (Tracy et al,
1997; Koenig et al, 1999; Rohde et al, 1999). The hs—CRP
has high sensitivity and high precision at inflammatory ac-

tivity, it can detect at minimum inflammatory event (Ridker

et al, 2003). Generally, hs—CRP level greater than 10 mg/L
is considered as inflammation which is excluded in this
study. The hs—CRP level greater than 3 mg/L are high risk
group, below 1.0 mg/L are low risk group and between
1 and 3 mg/L are intermediate risk group that are classi-
fied by American Heart Association and Center for Disease

Control Center (Pearson et al, 2003),

3. Data Analysis

All analysis were performed by using Excel 2007 and
WIN (ver, 12.0), and it was analyzed by using statistical
methods as follows. The risk group of metabolic syndrome
were divided into 5 subcategories : 0—5, means O at the
lowest risk and 5 at the highest risk, The hs—CRP value
determined the risk group, CRP level less than 1.0 mg/L
are the low risk group, CRP level between 1—3 mg/L are
the intermediate group and CRP level greater than 3 mg/L
are the high risk group. Property of population sociology,
biological and physical were analyzed by Chi—Square test,
The correlation coefficient of metabolic syndrome risk fac-
tors (TG, HDL—C, FBS, WHR, BP) and TC, LDL—C, BMI
and hs—CRP was calculated by Pearson correlation analy-

sis, hs—CRP level related to metabolic syndrome was ana-

lyzed by Logistic Regression Analysis.

Result

1. Age distribution of the study subjects

As a result of analyzing of age distribution of subjects,
there were 1,000 men and women respectively. Looking
into the distribution of age, the most targets were in their
40’s (30,5%) followed by 50’s (28.9%). The least targets
were under 30's (3,0%) and over 70’s (4,3%). Comparing
the distribution of men and women, the most targets were
in their 40’s for both men (32.2%) and women (28.8%) and

the least targets were under 30’s for both men (2,7%) and
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women (3,3%) (Table 1).

2. Distribution of metabolic syndrome and hs—CRP
level in blood of the study subjects

Among 2,000 research targets, 585 (29.3%) had meta-
bolic syndrome and there were 342 men (34.2%) and 243
women (24.3%). Also, in regards to the distribution of hs—
CRP in blood, there were 1,598 (79.9%) in low risk group,
259 (12.9%) in intermediate risk group, and 143 (7.2%) in
high risk group (Table 2, 3).

3. Distribution of the number of metabolic syndrome

by gender and age of the study subjects

As a result of dividing the number of possessing risk

Table 1. Age distribution of the study subjects

factors for metabolic syndrome into 0~5 and examining in
accordance with gender, the highest distribution was pre-
sented in group with 2 risk factors in both men (25.3%)
and women (30.3%) and the lowest distribution was pre-
sented in group with 5 risk factors in both men (2.4%) and
women (2.3%). In regards to the age group, 1 and 2 risk
factors of metabolic syndrome presented highest distribu-
tion in age under 30 and in 30’s respectively, 2 and 3 risk
factors of metabolic syndrome were presented in 25.1%
and 18,9% respectively for targets in 40°, 32.2% and 22.1%
respectively in 50's, 35.8% and 27.0% respectively in 60’s,
and 29.1% and 25.6% respectively in 70’s, It was revealed
that the number of possessing risk factors for metabolic

syndrome increased with the increase in age and it was

Number of tests

Variables Total (%)
Men (%) Women (%)

Age (year)

(30 27 (2.7) 33(3.3) 60 (3.0)

30—39 165 (16.8) 194 (19.4) 359 (17.90
40—49 322 (32.2) 288 (28.8) 610 (30.5)
50—59 308 (30.8) 270 (27.0) 578 (28.9)
60—69 143 (14.3) 164 (16.4) 307 (15.4)
70 < 35 (3.5) 51 (5.1) 86 (4.3)

Total (%) 1,000 (100.0)

1,000 (100.0) 2,000 (100,0)

Table 2. Distribution of metabolic syndrome of the study sujects

Metabolic syndrome Distribution

Variables

Men (%) Women (%) Total (%)
0 1064 (16.4) 202 (20.0) 366 (18.3)
1 241 (24.1) 252 (25.2) 493 (24.6)
2 253 (25.3) 303 (30.3) 556 (27.8)
3 225 (22.5) 162 (16.2) 387 (19.4)
4 93 (9.3) 58 (5.8) 151 (7.5)
5 24 (2.4) 23 (2.3) 47 (2.4)

Total (%) 1,000 (100.0)

1,000 (100,0) 2,000 (100,0)

90 Gender difference in the association of metabolic syndrome



Korean J Clin Lab Sci : 86-96

Table 3. Distribution of hs—CRP concentration in blood of the study subjects

Distribution of hs-CRP Concentration

Variables

Men (%) Women (%) Total (%)
(1 772 (77.2) 826 (82.6) 1,598 (79.9)
1-3 142 (14.2) 117 (11.7) 259 (12.9)
>3 86 (8.6) 57 (5.7) 143 (7.2)
Total (%) 1,000 (100.0) 1,000 (100.0) 2,000 (100.0)

Table 4. Distributon of the number of metabolic syndrome by gender and age of the study subjects

Number of components of metabolic syndrome

Variables

0 (N=366) 1 (N=493) 2 (N=556) 3 (N=387) 4 (N=151) 5 (N=47) Total (N
Gender
Men 164 (43.4) 241 (24.1) 253 (25.3) 225 (22.5) 93 (9.3) 24 (2.4) 1,000
Women 202 (20.2) 252 (25.2) 303 (30.3) 162 (16.2) 58 (5.8) 23 (2.3) 1,000
Age (year)
(30 26 (43.4) 23 (38.3) 6 (10,0) 5(8.3) 0 (0.0) 0 (0.0) 60 ()
30-39 120 (33.4) 113 (31.5) 76 (21.2) 34 9.5) 14 (3.8) 2(0.6) 359 ()
40—49 139 (22.8) 158 (25.9) 153 (25.1) 115 (18.9) 35 (5.7) 10 (1.0) 610 O
50—59 63 (10.9) 134 (23.2) 186 (32.2) 128 (22.1) 51 (8.8) 16 (2.8) 578 ()
60—69 14 (4.6) 51 (16.6) 110 (35.8) 83 (27.0) 37 (12.1) 12 (3.9) 307 O
70

statistically significant (p¢0,001, Table 4).

4. Distribution of hs—CRP group based on the num-
ber of risk factors of metabolic syndrome

Looking into the distribution of hs—CRP based on the
number of possessing risk factors for metabolic syndrome,
the distribution of hs—CRP in low risk group was very high
presenting over 80% in case of possessing 0~2 risk factors
of metabolic syndrome (p<0.001). In case of possessing
3 risk factors of metabolic syndrome, the distribution was
71.0%, 20.2%, and 8.8% for low, intermediate, and high
risk group for hs—CRP respectively. In case of 4 risk fac-
tors, the distribution was 46,4%, 31.1%, and 22,5% for low,
intermediate, and high risk group respectively. In case of 5

risk factors, the distribution was 44,7%, 23.4%, and 31,9%

for low, intermediate, and high risk group respectively,
Therefore, it was revealed that the distribution in interme-
diate and high risk group for hs—CRP increased with the
increase in number of possessing risk factors for metabolic
syndrome. According to the distribution chart, there is no
significant difference between gender when the number of
risk factors are O to 3, but when the number increases to 4,
women show more intermediate risk group, and when it
increases to 5, men show more high risk group (»<0.001,

Table 5).

5, Correlation between risk factors of metabolic syn-
drome and hs—CRP concentration in blood
In regards to the correlation between risk factors of

metabolic syndrome such as TG, HDL-C, LDL-C, TC,
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Table 5. Distrioution of hs—CRP group based on the number of risk factors of metabolic syndrome

Number of components of metabolic syndrome

Variables
0 (N=366) 1 (N=493) 2 (N=556) 3 (N=387) 4 (N=151) 5 (N=47) Total (%)

hs—CRP (mg/L)

(1 143 (87.2) 208 (80.3) 206 (81.4) 160 (71.1) 45 (48.3) 10 (41.7)
Men  1-3 13(7.9) 20 (8.3) 32 (12.0) 50 (22.2) 23 (24.7) 4 (16.6)

>3 8 (4.9) 13 5.4) 15 (6.0) 15 (6.7) 25 (27.0) 10 (41.7)

(1 197 (96.0) 224 (88.9) 257 (84.8) 115 (71.0) 25 (43.1) 11 (47.8)

Women 1-3 5(2.5) 22 (8.7) 31 (10.2) 28 (17.3) 24 (41.4) 7 (30.4)

>3 3(1.5) 6(2.4) 15 (5.0 19 (11.7) 9 (15.5) 5(21.8)

(1 337 (92.0) 432 (87.6) 403 (83.3) 275 (71.0) 70 (46.4) 21 (44.7)
Total  1-3 18 (5.0) 42 (8.5) 63 (11.3) 78 (20.2) 47 (31.1) 11 (23.4)

>3

Table 6. Correlaton between risk factors of metabolic syndrome and hs—CRP concentration in blood
TG HDL-C FBS SBP DBP WHR LDL-C TC

TG 1.00 —0.38 0.19** 0.23* 0.24* 0.33* 0.05* 0.27*
HDL-C 1.00 —0.15 —0.13 —0.09 —0.36 —0.06 0.09*
FBS 1.00 0.16* 0.12% 0.21* 0.03 0.12%
SBP 1.00 0.71% 0.34** 0.12% 0.10**
DBP 1.00 0.26"* 0.15* 0.12*
WHR 1.00 0.25% 0.18*
LDL-C 1.00 0.58"
TC 1.00
BMI
hs-CRP

*p(0.05, *p{0.01

FBS, and others and hs—CRP concentration in blood, TG
presented positive correlation in most of factors including
TC (r=0.27), WHR (r=0.33), and BMI (r=0.33) and Systole
blood pressure presented strong positive correlation with
diastole blood pressure (r=0.71) and WHR (r=0.34). In ad-
dition, WHR presented strong positive correlation with BMI
(r=0.84) and LDL—C presented highly positive correlation
with TC (r=0.58). HDL—C that poses risk when its concen-

tration in blood is low different from other risk factors pre-
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sented negative correlation with other risk factors except
DBP, LDL—C, and TC. hs—CRP presented weak negative
correlation with HDL—C and weak positive correlation
with other risk factors of metabolic syndrome including
TG, FBS, Systole BP, WHR and BMI (Table 6). The corre-
lations between hs—CRP level in blood and risk factors of

metabolic syndrome were similar between gender.
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Table 7. Ratio for risk occurrence of metabolic syndrome based on hs—CRP level in blood

Univariate analysis

Variables
Hazard ratio (95% CI)* p-value'
hs—CRP (mg/L)
(1 1.00
1-3 3,72 (2.84—4.88) (0.001
>3 4.66 (3.28—06.62) (0.001
*95% confidence interval, " p—value by logistic regression analysis
Table 8. Ratio for risk occurrece of metabolic syndrome based on hs—CRP level in blood
Univariate analysis
Variables Men Women
Hazard ratio (95% CI)* p-value' Hazard ratio (95% CI)* o-valug”
hs—CRP (mg/L)
(1 1.00
1-3 3.07 (2.13—4.42) (0.001
>3 (0.001
6. Ratio for risk occurrence of metabolic syndrome Discussion

based on hs—CRP level in blood
In regards to the ratio of metabolic syndrome risk based
on level of hs—CRP in blood, the ratio for intermediate risk
group (1,.0~3.0 mg/L) was 3.72 times and high risk group
(> 3.0 mg/L) was 4.66 times compared to hs—CRP low
risk group ({ 1,0 mg/L) (Table 7).

7. Ratio for risk occurrence of metabolic syndrome
based on hs—CRP level in blood by gender

In regards to the ratio of metabolic syndrome risk based

on the concentration level of hs—CRP in blood according

to gender, the ratio for intermediate risk group was 3.07

times as men, 4.55 times as women and high risk group

was 3,60 times as men, 6,15 times as women compared to

hs—CRP low risk group (Table 8).

CRP is one of generalized acute inflammation reactive
substances and it is known as the risk factor and predictive
factor of cardiovascular disease (Freeman er al, 2002), Also,
as the marker of atherosclerosis and qualitative disorders
of endothelial cell, it is reported to be related to percent
body fat and risk factors of cardiovascular diseases (Rid-
ker et al, 2001). Moreover, it is protein that is generated
in inflammation, neoplasm, or serum with abnormality, It
precipitates polysaccharide of pneumococcus and used to
diagnose the condition of various inflammations. Especial-
ly, hs—CRP concentration in blood presents the degree of
minor inflammation and more attention is paid to it as a
predictive factor for the onset of cardiovascular disease and
diabetes mellitus, Therefore, the relation between hs—CRP
concentration in blood which is one of indexes for inflam-

mation in human body and each risk factor of metabolic
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syndrome will be looked into in this study. Also, the pur-
pose of this study lies in revealing the risk ratio of meta-
bolic syndrome based on the level of hs—CRP risk groups
and relevant risk factors including drinking and smoking
among general traits, The diagnosis criteria of AHA/NHLBI
was applied for the diagnosis criteria of metabolic syn-
drome except abdominal obesity (Grundy er al, 2005). In
case of abdominal obesity, WHR was measured and men
over 0.90 and women over 0.85 were classified as abdomi-
nal obesity since the criteria for abdominal obesity is dif-
ferent according to countries and regions. Then, the group
with 3 or more metabolic syndrome risk factors out of 5
was determined to have metabolic syndrome,

As a result of analysis, 585 (29.3%) had metabolic syn-
drome among 2,000 research targets and the prevalence
was 34.2% and 24.3% for men and women respectively.
Also, in regards to the distribution of hs—CRP in blood,
there were 1,598 (79.9%) in low risk group, 259 (12.9%)
in intermediate risk group, and 143 (7.2%) in high risk
group. Looking into the distribution for number of risk
factors for metabolic syndrome diagnosis criteria based on
age of study subjects, the distribution was concentrated in
2 and 3 metabolic syndrome risk factors for the age group
of 40~70. The prevalence of metabolic syndrome increased
with the increase in age. The prevalence started to increase
in 30’s for both men and women, Tt implies that it is neces-
sary to prevent metabolic syndrome by actively managing
it from early age. In study, the most distribution was pre-
sented in 2 metabolic syndrome risk factors presenting the
distribution of 25.3% and 30.3% for men and women re-
spectively in 2 metabolic syndrome risk factors and 22.5%
and 16,2% for men and women respectively in 3 metabolic
syndrome risk factors. It signifies high probability for po-
tential metabolic syndrome thus it is critical to prevent and
manage all stages of metabolic syndrome,

Same as previous study which revealed that the increase

in number of metabolic syndrome risk factors causes the
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increase in hs—CRP level thereby increase risk for the on-
set of cardiovascular disease and diabetes mellitus (Soly-
moss et al, 2004), and insulin resistance (Meshkani et al,
2000), the average level of hs—CRP concentration in blood
increased when the number of possessing risks factors
for metabolic syndrome was 3 or more regardless of the
fact that most inflammation reactive targets were excluded
from the target of analysis when hs—CRP was over 10mg/L
which generally signifies the condition of inflammation. As
seen above, hs—CRP concentration in blood is the index
for generalized micro immune reaction and it reveals that
hs—CRP is important influencing factor of metabolic syn-
drome, Also, in regards to the distribution of hs—CRP con-
centration in blood, the distribution of hs—CRP high risk
group was higher as the number of risk factors for meta-
bolic syndrome increased. As a result of this study, it can
be noticed that the increase in number of possessing risk
factors for metabolic syndrome causes the increase in hs—
CRP concentration in blood thereby increase micro inflam-
mation, Also, it suggests that generalized inflammation is
progressed with the increase in number of possessing risk
factors for metabolic syndrome in hs—CRP high risk group.

In previous studies, it was reported that there is negative
correlation between hs—CRP and HDL—C (Nakanishi et
al, 2005), Also, the relation between metabolic syndrome
elements such as BP, FBS, TG, BMI, TC, WHR, and oth-
ers and hs—CRP has been reported (Frohlich et al, 2000).
In this study, negative correlation between hs—CRP and
HDL—C was presented as well and positive correlation was
presented between hs—CRP and other metabolic syndrome
factors. Also, this study revealed the influence of various
environmental factors of metabolic syndrome, Age, obesi-
ty, smoking, and others were presented to be principal risk
factors of metabolic syndrome and hs—CRP (Sower, 2003),
Among them, low HDL—C was reported with the increase
in amount of smoking and the increase in risk of coronary

artery disease was reported with metabolic syndrome and
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increase in hs—CRP concentration (Aguilar et al, 2000).
In this study, the decrease in HDL—C was also reported
with the increase in number of risk factors for metabolic
syndrome, In study by Framingham (Castelli, 1998), low
prevalence of cardiovascular disease was presented in both
men and women with high HDL—C. In study targeting Ko-
reans, as a result of conducting 13 year follow—up study
on over 100,000 general population regarding the correla-
tion between HDL—C level and risk of cardiovascular dis-
ease, it was revealed that the risk for the onset of ischaemic
heart disease increased with the decrease in HDL—C level
(KIMS POC, 2007). Therefore, HDL—C is very important
matter to be controlled together with other metabolic syn-
drome risk factors and long—term follow—up study shall
be conducted for more accurate epidemiology study.

The rate of occurrence of metabolic syndrome was high-
er in intermediate risk group and high risk group than low
risk group depending on the hs—CRP level, and women
show high more occurrence rate than men when they be-
long to the intermediate and high risk group. In conclu-
sion, overall relations between metabolic syndrome and
hs—CRP is confirmed. Therefore, if hs—CRP level in blood
belong to the intermediate or high risk group level, need
to conduct the examination of metabolic syndrome, and
it is more necessary to women, In study on relation be-
tween dietary habit and CRP, Blake & Ricker suggested
that there is relation between the folic acid intake & sound
lifestyle and the decrease in CRP concentration (Blake and
Ricker, 2003). Therefore, in order to prevent metabolic
syndrome, comprehensive management shall be carried
out by integrating such risk factors and it is necessary to
clarify whether the increase in hs—CRP concentration in
blood is followed by risk factors of metabolic syndrome or
minor inflammation, Since this study has the limitation in
clarifying the relation among the prevalence of metabolic
syndrome, hs—CRP, risk factors of metabolic syndrome,

and other factors because of unbalanced age group, short

research period, and selection of complete physical exami-
nation recipients as target, it is necessary to carry out more
accurate and extensive study by applying newly introduced
diagnosis criteria for metabolic syndrome, and others in the

future,
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