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Abstract

Background: Many studies have underlined the importance of the prevention and management of metabolic syndrome
(MetS). Workplace can serve as an important place for prevention and control of MetS. Objective: This study was performed
to compare the prevalence of MetS, its components and living habits according to Fasting Blood Sugar (FBS) measured by
portable glucometer in workers under 40 years old. Results: Prevalence of MetS was 11.2% in male workers and 1.8% in
female workers. There were significant differences in the number of MetS components in male workers according to FBS
level (p<.05). Smoking and drinking showed significant relations with high FBS (2126) in men and women respectively
(p<.05). Conclusion: Occupational health manager should effort to manage and control the level of blood glucose of
workers in workplace to prevent MetS. Also, effective intervention programs are needed to promote smoking cessation

and alcohol-reducing.
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1. Introduction

Metabolic Syndrome (MetS) has been identified to be the
risk factor of Cardiovascular Disease (CVD) and type 2
diabetes mellitus (Type 2 DM) through various studies'~.
Even though mechanisms of MetS were not clearly iden-
tified insulin resistance is known to play a major role®’.
Hyperglycemia causes inflammation in fatty tissues and
liver by secreting acute reactants and this is reported as
the cause of atherosclerosis. Additionally, it is well known
that hyperglycemic state not only restrains insulin secre-
tion but also causes insulin resistance®®. CVD and Type 2
DM to Korean people hold 2™ and 5" reason of national
cause of death in 2012° and therefore, prediction and
management of MetS to prevent these disease are very
important'. Definitions of MetS are a little different in
each organization and therefore, suggested standard diag-
nostic criteria according to the researches are different,
but globally prevalence of MetS is approximately from
15-30%""'2 In the Korean population, MetS
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prevalence of adults based on national health and nutri-
tion examination survey data is reported at similar level
from 20-30%'>'4. As these rates are not decreased, active
measures are emphasized. Prevalence of MetS tends
to occur higher as the age increase. Ervin'® noted that
adults aged 40-59 years were three times more likely to
have MetS compared with those ranging in age from
20-39 years. It is important to consistently manage MetS
components in advance because MetS is rapidly increas-
ing in the ages of forties and fifties in Korean adults'®
and could lead to premature death and decline of quality
of life in old age. It is thought twenties and thirties have
lack of interests and the awareness about MetS than older
than forties. Therefore, it is necessary to pay attention to
these age groups at the level of prevention of MetS. MetS
is affected by lifestyles like smoking, drinking and lack
of exercise’” " as well as by gender and age'*". Because
unhealthy living habits increase the risk of MetS of the
workers, it is important to understanding conditions to
establish the strategies to improve living habits.
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Isomaa et al*! reported who had 40% of impaired glucose
tolerance and 10% of normal blood glucose showed MetS.
In Moon’s research', as fasting glucose level increasing
within normal range, it was associated with a high fre-
quency of MetS. Hong? investigated 469 Korean adults
who don’t have MetS and had normal Fasting Plasma
Glucose (FPG). He reported that as the quartile of plasma
glucose, 3 year follow-up incidence of the MetS was
increased. From these results, if people who have high
fasting blood glucose are well managed, it is considered
to give positive influences to reduce MetS risk.

Simple blood glucose test by glucometer has been used
to monitor blood glucose of workers in workplace. But,
studies were executed focusing on screening test of dia-
betes or blood glucose management targeting the workers
who have diabetes. The research aimed the workers who
have no diabetes about the relationship between MetS
and Fasting Blood Sugar (FBS) level measured by simple
blood glucose test. So this study was performed to inves-
tigate the relations between the prevalence of MetS and
its components, living habits and FBS level measured by
glucometer in the working population under 40 years old.

2. Methods

2.1  Sample

This was a cross-sectional study of 1,152 workers (19-34
years) who received an annual health examination at L
company in G city. The survey and health examination
was conducted from March 25 to April 5, 2013. They
completed questionnaires on socio-demographic char-
acteristics, health history and living habits, measurement
of anthropometry, blood studies and blood pressure.
All participants were no personal history of diabetes.
Participants with a history of hypothyroidism and any
other chronic diseases were excluded from the study. All
subjects provided their informed consent.

2.2 Research Instruments

Waist Circumference (WC) was measured to the nearest
0.1 cm at the midpoint between the highest point of the
iliac crest and the lower borders of the rib cage at the mid-
axillary line at the end of normal expiration. Body Mass
Index (BMI) was calculated as weight (kg)/height* (m?).
Blood pressure was measured after respondents had a 5
minutes period of rest.
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It was measured using electronic manometer in sitting
position. Subjects were fasted at least 8 hours. Blood sam-
ples were obtained by venipuncture. The level of FBS was
measured by portable glucometer (GM505NA, I-SENS,
Korea). An automatic biochemical analyzer (747, Hitachi,
Japan) was used to measure enzymatically the levels of
Fasting Plasma Glucose (FPG), Triglycerides (TG) and
High-Density Lipoprotein Cholesterol (HDL-C). For
smoking and alcohol drinking status, subjects were asked
whether they were smoking or drinking at the time of the
survey. For screening alcohol use, subjects were asked to
report alcohol consumed by frequency during the last
week and amount per day. Moderate exercise during
the past week was defined as those who participated in
exercise that caused them to breathe a little harder than
usual with time spent 20 minutes or more per day. MetS
in this study was defined according to the National Health
Insurance Corporation®. The definition of MetS is based
on the American Heart Association/National Heart, Lung,
and Blood Institute (AHA/NHLBI) criteria®, the modi-
fied National Cholesterol Education Program (NCEP)
Adult Treatment Panel (ATP). Abdominal obesity was
applied the standard according to the waist circumfer-
ence of Korean people®. Obesity was defined to be higher
than BMI 25 kg/m? or equal using standard, which is sug-
gested based on chronic disease prevalence and body fat
of Asian people®. It requires the presence of 3 or more
of the following 5 criteria: (1) elevated waist circumfer-
ence (abdominal obesity), equal or greater than 90 cm in
men and equal or greater than 85 cm in women or high
BMI (obesity), 25 kg/m?* or higher; (2) high BP, systolic
130 mmHg or higher or diastolic 85 mmHg or higher;
(3) high fasting plasma glucose, 100 mg/dL or higher; (4)
high triglyceride level, 150 mg/dL or higher; and (5) low
HDL-C level, less than 40 mg/dL for men and less than 50
for women.

2.3 Data Analysis

Data were analyzed with the SPSS 21 software (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics such as frequency,
mean and standard deviation were used to describe the
characteristics of subjects. Pearson correlation coefficient
was calculated to identify the relationship between FPG
and FBS. Participants were divided into two groups on
the basis of the FBS level measured by glucometer, normal
FBS (<126) and high FBS (2126). Independent t-test or
chi-square test were used to analyze the difference of the
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number of MetS components, prevalence of MetS and liv- 3.2 Prevalence of MetS and its
ing habits by FBS level in each sex. Components
3. Results The most prevalent abnormality for males was abdominal

obesity or obesity (39.6%), followed by hypertriglyceride-
L mia (25.8%), hypertension (25.6%). For females, the most
3.1 General Characteristics, Components prevalent abnormality was low HDL-C (15.3%), followed
of MetS and Living Habits of SUbjeCt by abdominal obesity or obesity (14.3%). The prevalence
of abdominal obesity or obesity, elevated BP and elevated

Of 1,152 workers, 761 (66.1%) of participants were males.
TG were higher in males than females (p<.001). The prev-

As compared with females, males had higher Systolic ) .
Blood Pressure (SBP), Diastolic Blood pressure (DBP), alence of MetS was higher in males (11.2%) than females

TG (p<.001) and FPG (p<.01). However, females showed (1.8%) (p<.001) (Table 2).
elevated HDL-C (p<.001) (Table 1).

Table 1. Comparison of characteristics between male and female workers (N = 1,152)

Male (n=761) Female (n=391)
Characteristics Categories P
n(%) or M+SD n(%) or M£SD
Age (years) 29.7+2.8 24.6+3.2 <.001
General Height (cm) 173.31+£5.37 160.46+4.82 <.001
Weight (kg) 72.40+9.90 54.30+9.08 <.001
WC (cm) 84.79+7.71 71.48+8.39 <.001
BMI (kg/m?) 24.08+2.94 21.06+3.23 <.001
SBP (mmHg) 118.23+10.00 107.95+£9.58 <.001
Metabolic syndrome DBP (mmHg) 75.90+6.15 69.68+6.70 <.001
components
FPG (mg/dL) 87.09+9.42 85.36+7.76 .002
TG (mg/dL) 123.94+82.31 71.34+47.06 <.001
HDL-C (mg/dL) 49.80£10.03 61.39+£12.44 <.001
Smoking
No 415(54.5) 375(95.9) <.001
Yes 346(45.5) 16(4.1)
Alcohol drinki
Living habits cofl’ Trmxins

No 110(14.5) 140(35.8) <.001

Yes 651(85.5) 251(64.2)
Bxercise, moderate 1.14+1.43 1.09+1.50 628

(day/week)

WC=waist circumference; BMI=body mass index; SBP=systolic blood pressure; DBP=diastolic blood pressure;
FPG=fasting plasma glucose; TG=triglyceride; HDL-C=high density lipoprotein-cholesterol.
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Table 2. Prevalence of abnormality of individual metabolic components and MetS by sex
Male (n=761) Female (n=391)
Categories Criteria P
n(%) n(%)
Abdominal obesity orf WC 290 cm(M)/85 cm(F) or
obesity BMI >25 kg/m® 301(39.6) 56(14.3) <.001
High BP BP >130/85 mmHg 195(25.6) 18(4.6) <.001
High FPG FPG 2100 mg/dL 44(5.8) 14(3.6) .106
High TG TG 2150 mg/dL 196(25.8) 16(4.1) <.001
Low HDL-C HDL-C <40(M)/50 (F) mg/dL 103(13.5) 60(15.3) 404
MetS Number of MetS components >3 85(11.2) 7(1.8) <.001
Table 3. Comparison of glucose concentration (mg/dL) (N = 1,152)
Variables Minimum Maximum Mean Standard Deviation
FPG 60 230 86.50 8.93
FBS 84 297 116.49 13.46

3.3 Relation between FPG and FBS

The mean score of FPG and FBS were 86.50 (SD 8.93) and
116.49 (SD 13.46), respectively. FBS values were higher by
30 mg/dL than FPG (Table 3).

The correlation between FPG and FBS was evaluated. The
FPG showed a significant positive correlation with FBS in
1,152 workers (r = .523, p<.001) (Figure 1).

250+
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100
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FBS (mg/dL)
Figure 1. Correlation between Fasting Plasma Glucose
(FPG) and Fasting Blood Sugar (FBS) by glucometer in
1,152 workers.
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3.4  MetS Components and FBS Measured
by Portable Glucometer

Of the 761 male subjects, 148 (19.4%) had high FBS
(=126). Of the 391 female subjects, 91 (23.3%) had high
FBS.

Table 4 shows the association of FBS level with MetS and
number of its components. There was significant differ-
ence in the number of MetS components according to
FBS level in male workers (p<.05). But prevalence of MetS
did not show any significant difference between high FBS
(=126) group and normal FBS (<126) group. While in
female workers, no difference was found in prevalence of
MetS and number of its components between two groups.

3.5 Living Habits and FBS

Smoking in male workers and alcohol drinking in female
workers were associated with high FBS (2126) (p<.05).
However, there was no difference between the degree of
exercise (day/week) in high FBS group and those in nor-
mal FBS group in both sexes (Table 5).
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Table 4. Comparison of number of MetS components and MetS status according to FBS measured by glucometer

in 761 male and 391 female workers

Male Female
Variables Categories FBS<126 FBS>126 FBS<126 FBS>126
(n=613) (n=148) p (n=300) (n=91) p
n(%) n(%) n(%) n(%)
0 224(36.5) 50(33.8) 207(69.0) 66(72.5)
1 207(33.8) 40(27.0) 65(21.7) 17(18.7)
Number of MetS 2 120(19.6) 35(23.6) i 25(8.3) 4(4.4) L
components 3 47(7.7) 15(10.1) 2(0.7) 2(2.2)
4 14(2.3) 5(3.4) 1(0.3) 2(2.2)
5 1(0.2) 3(2.0) 0(0.0) 0(0.0)
Non-MetS 551(89.9 125(84.5 297(99.0 87(95.6
MetS status on-e (899 ®45 | 060 (599 56 | psgr
MetS 62(10.1) 23(15.5) 3(1.0) 4(4.4)

* Fisher’s exact test

Table 5. Comparison of living habits according to FBS measured by glucometer in 761 male and 391 female

workers
Male Female
. FBS<126 FBS>126 FBS<126 FBS>126
Variables (n=613) (n=148) ) (n=300) (n=91) )
n(%) or MtSD | n(%) or M£tSD n(%) or M£SD [n(%) or M£+SD
Smoking
No 350(57.1) 65(43.9) 004 | 287(95.7) 88(96.7) | g6
Yes 263(42.9) 83(56.1) 13(4.3) 3(3.3)
Alcohol drinking
No 88(14.4) 22(14.9) 874 116(38.7) 24(26.4) .032
Yes 525(85.6) 126(85.1) 184(61.3) 67(73.6)
Exercise, moderate 1.15+1.44 1.09+1.38 673 | 1.09+1.50 1.1241.51 850
(day/week)

* Fisher’s exact test

4. Discussion

According to the research of Park et al” using data of the
5" Korea National Health and Nutrition Examination
Survey (KNHANES V)conducted in 2010, MetS
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prevalence of adults was 16.8% in male and 20.7% in
female. In this study, MetS was more prevalent in men
(11.2%) than in women (1.8%). This could be thought that
considering the increase of MetS in female after meno-
pause, only younger than forties female subjects were
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included in this study and the average age of the male was
higher than female. Smoking and drinking prevalence
in male was higher than female and therefore this could
affect the prevalence. In Cheserek’s research®, MetS was
shown higher in male workers than female workers and he
mentioned gender specific health intervention is required
to prevent CVD and Type 2 diabetes at the working place.
Even though difference analysis was not executed in this
study, it is necessary to identify risk factors which increase
MetS in male subjects through multivariate analysis in the
future.

Similar to the findings of Kelliny et al*® and Choi**abdom-
inal obesity or obesity was one of the components of the
MetS that occurred frequently. The pattern of abnor-
mality in MetS components was different for males and
females. In the prevalence of abnormality of individual
metabolic components, abdominal obesity or obesity,
hypertriglyceridemia and hypertension were higher in
males than females. Abdominal obesity or obesity in male
workers reached 39.6%, so dietary therapy and exercise
should be actively recommended for weight reduction.
In female workers, there was highest low HDL-C along
with adiposity. Because smoking and physical activity are
could effect on HDL-C*, the further analysis through
follow-up study is required. Seo** thought MetS preva-
lence could be reduced by preferential management of
risk factors which have prevalence in metabolic compo-
nents. Therefore, customized management according to
risk factors of male and female subjects could be effective
to reduce MetS.

Occupational nurses have managed the blood glucose of
workers by using simple blood glucose test in Korea. If the
FBS measures 126 mg/dL or above, then an hemoglobin
Alc (HbAlc) test is recommended for diagnosing of dia-
betes. And regular consulting and checkup are provided
to control blood glucose until next health examination.
The level of FBS was taken by a glucometer appeared to
have more number of MetS components in the high FBS
(2126) group than in the normal FBS (<126) group among
male workers, even though prevalence of MetS did not
show significant difference. This result show that simple
blood glucose test by portable glucometer can be used for
monitoring of blood glucose of workers. FBS values are
measured using blood samples obtained from vein, not a
capillary in this study. Therefore, it is suggested in future
study to analyze with the obtained values using capillary
blood which is gathered from the finger.
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Among the living habits, smoking prevalence in men was
higher in high FBS group than in normal FBS group and
alcohol drinking prevalence in women was higher in high
FBS group than in normal FBS group, but exercise in male
and female subjects did not show significant differences
between two groups. Because studies of the relationship
between FBS level which is measured by glucometer with
living habits could not be found, results in this study could
not be directly compared. But looking at the researches
which investigated the influences of smoking, drinking
and exercise to fasting plasma glucose, Oh** mentioned
in her research which investigated 6,281 male subjects
older than 20 years old, past smokers or present smok-
ers who smoke more than 10 packs of cigarettes a year
showed higher blood glucose abnormality compared with
non-smokers. In research of Lee et al** which investigated
the relationship between male workers™ health practice
and hyperglycemia, the prevalence of hyperglycemia was
5 times higher in smokers than in non-smokers in older
than 40 years old subjects, but there was no significant
relationship in younger than 40 years old subjects, which
could not completely support the result of this study.

Yoo et al** estimated the incidence and the degree of ciga-
rette smoking and drinking among 2,287 working men,
and then investigated the effects on blood pressure and
blood chemistry. As a result, the smoking and drink-
ing amount was not shown to be in the correlation with
fasting blood sugar. However, in the research to ana-
lyze blood components in non-drinking group, healthy
drinking group and alcoholism group, alcohol intake and
blood glucose had positive dose-response relationship®
and there were reports high consumption of alcohol* or
daily alcohol intake® increased the risk of type 2 diabetes.
In female workers of this study, high FBS group showed
higher drinking prevalence than normal FBS group. The
proportion of drinkers in Korean women is showing an
increasing trend® and therefore, awareness about risk of
drinking should be expanded.

According to the health behavior survey®, the ratio
of male smokers was highest at 54.8% in the age 30s,
while the high risk drinking population among women
accounted for 9.2% in the age 20s and 8.4% in the age 30s.
These data indicate that twenties and thirties have bad liv-
ing habits. As this study showed significant relationships
between high level of blood glucose and smoking and
drinking, continuous education and health management
measures for the improvement of lifestyle habits of work-
ers are required.
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Different from the study results that physical activity
affected the prevalence of MetS"*° and regular exercise
lowered blood glucose and improved MetS*, there was
no significant relationship between exercise and blood
glucose level in this study. This is because both male and
female workers are doing exercise just one day per week
and therefore, it would be difficult to identify the effect of
exercise.

This study has a limitation to generalize the results
because it dealt with the workers of only one company. So,
further studies need to be designed using more represen-
tative sampling method to the population. Additionally,
it is suggested prospective research about the relation-
ship between continuous blood glucose management for
the workers who have high FBS and MetS prevalence is
required.

5. Conclusion

This study was carried out to investigate the relations
between the prevalence of MetS and its components, liv-
ing habits and Fasting Blood Sugar (FBS) level measured
by glucometer in the working population under 40 years
old.

As a result, prevalence of MetS was 11.2% in males and
1.8% in females. Regarding the association of FBS level
with MetS and number of its components, there was sig-
nificant increase in the number of MetS components in
the high FBS (=2126) group when compared to normal
FBS group in male workers. Regarding the association of
EBS level with living habits, smoking in male workers and
alcohol drinking in female workers were associated with
high FBS.

These data imply that evaluation of FBS level by portable
glucometer could be useful for predicting the presence
of MetS. Therefore, it is suggested that the occupational
health manager should actively use simple blood glucose
test to prevent and manage MetS in workplace. It is also
emphasized that consistent and effective nonsmoking and
drinking moderation program should be conducted as a
plan which could restrain the increase of blood sugar.

6. References

1. Gallasi A, Reynolda K, He J. Metabolic syndrome and risk
of cardiovascular disease: a meta-analysis. Am ] Med. 2006;
119(10):812-9.

Vol 8 (S8) | April 2015 | www.indjst.org

10.

11.

12.

13.

Liu J, Grundy SM, Wang W, Smith SC, Jr, Vega GL, Wu Z,
Zeng Z, Wang W, Zhao D. Ten-year risk of cardiovascular
incidence related to diabetes, prediabetes, and the
metabolic syndrome. Am Heart J. 2007; 153(4):552-8.
Zeng P, Zhu X, Zhang Y, Wang S, Zhang T. Metabolic
syndrome and the development of type 2 diabetes among
professionals living in Beijing, China. Diabetes Res Clin
Pract. 2011; 94(2):299-304.

Reaven GM. Banting lecture. Role of insulin
resistance in human disease. Diabetes. 1988; 37(12):1595-
607.

Ferrannini E, Balkau B, Coppack SW, Dekker JM, Mari
A, Nolan J, Walker M, Natali A, Beck-Nielsen H, RISC
Investigators. Insulin resistance, insulin response,

and obesity as indicators of metabolic risk. J Clin
Endocrinol Metab. 2007; 92(8):2885-90.

Festa A, D’Agostino R, Jr, Howard G, Mykkanen L, Tracy
RP, Haffner SM. Chronic sub clinical inflammation

as part of the insulin resistance syndrome: the Insulin
Resistance Atherosclerosis Study (IRAS). Circulation.
2000; 102(1):42-7.

Creager MA, Luscher TF, Cosentino F, Beckman JA.
Diabetes and vascular disease: pathophysiology, clinical
consequences, and medical therapy: Part I. Circulation.
2003; 108(12):1527-32.

Medeiros CC, Ramos AT, Cardoso MA, Franca IS, Ada CS,
Gonzaga NC, Carvalho DF. Insulin resistance and its
association with metabolic syndrome. Arq Bras Cardiol.
2011; 97(5):380-9.

Statistics Korea. Annual report on the cause of death
statistics: 2012; 2013.

Moon H]J, Frequency of metabolic syndrome according
to increasing fasting blood glucose level in Korean non
diabetic individuals within normal range of fasting blood
glucose [Unpublished master’s thesis]. Eulji University,
Daejeon; 2012.

Grundy SM. Metabolic syndrome pandemic. Arterioscler
Thromb Vasc Biol. 2008; 28(4):629-36.

EI Brini O, Akhouayri O, Gamal A, Mesfioui A, Benazzouz
B. Prevalence of metabolic syndrome and its
components based on a harmonious definition among
adults in Morocco. Diabetes Metab Syndr Obes. 2014;
7:341-6.

Lim S, Shin H, Song JH, Kwak SH, Kang SM, Yoon JW, Choi
SH. Cho SI, Park KS, Lee HK, Jang HC, Koh, KK.
Increasing prevalence of metabolic syndrome in Korea:
the Korean National Health and Nutrition Examination
Survey for 1998-2007. Diabetes Care. 2011; 34(6):1323-8.

Indian Journal of Science and Technology | 43 -



Metabolic Syndrome Components and Living Habits According to Fasting Blood Sugar Measured by Glucometer in Workers

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Park HS, Shin HC, Kim BS, Lee KY, Choi WS, Shin JA,
Nam YD, Bae SP, Chun KS. Prevalence and associated
factors of metabolic syndrome among adults in primary
care. Journal of Korean Society for the Study of Obesity.
2003; 12(2):108-23.

Ervin RB. Prevalence of metabolic syndrome among adults
20 years of age and over, by sex, age, race and ethnicity, and
body mass index: United States, 2003-2006. Natl Health
Stat Report. 2009; 5(13):1-7.

Ministry of Health & Welfare, Korea Centers for Disease
Control & Prevention. The third Korea National Health
and Nutrition Examination Survey (KNHANES V), 2005
- health examination; 2006.

Cho YC, Kwon IS, Park JY, Shin MW. Prevalence of
metabolic syndrome and its associated factors among
health checkup examinees in a university hospital. Journal
of the Korea Academia-Industrial cooperation Society.
2012;31(11):5317-25.

Im MY, Lee YR, Han §J, Cho CM. The effects of lifestyle
factors on metabolic syndrome among Korean adults. |
Korean Acad Community Health Nurs. 2012; 23(1):13-21.
Sung HH, Park CE. The correlation between
physical and metabolic syndrome. Journal of the Korea
Entertainment Industry Association. 2013; 7(4):235-42.
Kim CJ, Park JB, Kim BT. Lifestyle characteristics,
metabolic syndrome risk factors and risk of cardiovascular
disease among workers in Kyeongki-do. Korean Journal of
Occupational Health Nursing. 2008; 17(2):230-8.

Isomaa B, Almgren P, Tuomi T, Forsen B, Lahti K, Nissen
M, Taskinen MR, Groop L. Cardiovascular morbidity
and mortality associated with the metabolic syndrome.
Diabetes Care. 2001; 24(4):683-9.

Hong SS. The risk of metabolic syndrome according to
elevation of fasting plasma glucose level within normal
fasting plasma glucose range [Unpublished master’s thesis].
Pusan National University, Pusan; 2009.

National Health Insurance Corporation. Post-screening
management program: Untreated metabolic syndrome,
2013 - work manual; 2013.

Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman
JI, Donato KA, Fruchart JC, James WP, Loria CM, Smith SC,
Jr. Harmonizing the metabolic syndrome: a joint interim
statement of the International Diabetes Federation Task
Force on Epidemiology and Prevention; National Heart,
Lung, and Blood Institute; American Heart Association;
World Heart Federation; International Atherosclerosis
Society; and International Association for the Study of
Obesity. Circulation. 2009; 120(16):1640-5.

- 44 | vols (S8) | April 2015 | www.indjst.org

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Lee SY, Park HS, Kim DJ, Han JH, Kim SM, Cho GJ, Kim
DY, Kwon HS, Kim SR, Lee CB, Oh SJ, Park CY, Yoo HJ.
Appropriate waist circumference cutoff points for
central obesity in Korean adults. Diabetes Res Clin Pract.
2007; 75(1):72-80.

World Health organization Western Pacific Region.
The Asia-Pacific perspective: Redefining obesity and its
treatment; 2000.

Park EO, Choi §J, Lee HY. The prevalence of metabolic
syndrome and related risk factors based on the KNHANES.
J Agric Med Community Health. 2013; 38(1):1-13.
Cheserek MJ, Wu GR, Shen LY, Shi YH, Le GW. Disparities
in the prevalence of Metabolic Syndrome (MS) and its
components among university employees by age, gender
and occupation. J Clin Diagn Res. 2014; 8(2):65-9.

Kelliny C, William ], Riesen W, Paccaud E, Bovet P.
Metabolic syndrome according to different definitions
in a rapidly developing country of the African region.
Cardiovasc Diabetol. 2008; 7:27.

Choi ES. The metabolic syndrome and association

risk factors among male workers in an electronic
manufacturing company. Korean ] Occup Environ Med.
2006; 18(1):35-45.

Rimm EB, Chan J, Stampfer MJ, Colditz GA, Willett WC.
Prospective study of cigarette smoking, alcohol use,

and the risk of diabetes in men. BMJ. 1995; 310(6979):555—
9.

Seo JA. Metabolic syndrome and associated risk factors
among the clients of a comprehensive medical examination
center. Journal of East-West Nursing Research. 2008;
14(2):47-53.

Oh JE. Association between smoking status and metabolic
syndrome in men. Journal of Korean Society for the Study
of Obesity. 2014; 23(2):99-105.

Lee KY, Cho BM, Lee SI, Bae DW, Lee HR.
Relationships between health practice and hypertension,
hypercholesterolemia, and hyperglycemia in male workers.
] Korean Acad Fam Med. 2000; 21(5):660-71.

Yoo CK, Jeong Y], Cho YC. Properties of blood pressure and
routine laboratory test results by the status of smoking and
alcohol intakes in male workers. Journal of Korean Society
for Health Education and Promotion. 2003; 20(1):131-45.
Lee SL, Kim JG. A study on the difference of blood
biochemical component levels in alcoholics, moderate
drinkers, and normal non-drinkers. ] Korean Public Health
Assoc. 2002; 28(1):31-8.

Carlsson S, Hammar N, Ffendic S, Persson PG, Ostenson
CG, Grill V. Alcohol consumption, Type 2 diabetes
mellitus and impaired glucose tolerance in middle-aged
Swedish men. Diabet Med. 2000; 17(11):776-81.

Indian Journal of Science and Technology



Young-Sook Kwon

38.

39.

Tsumura K, Hayashi T, Suematsu C, Endo G, Fujii S, Okada
K. Daily alcohol consumption and the risk of type

2 diabetes in Japanese men: the Osaka Health Survey.
Diabetes Care. 1999; 22(9):1432-7.

Kim ES, Jung HS. Characteristics and factors related to
high risk drinking of Korean women. ] of Korean Alcohol
Science. 2010; 11(1):45-56.

Vol 8 (S8) | April 2015 | www.indjst.org

40.

41.

Ministry of Health and Welfare, Korea Centers for Disease
Control and Prevention. Health behavior and chronic disease
statistics; 2012.

Kim DY, Park BS. The comparison of the metabolic
syndrome according to the participation of physical
activity in elder women. Journal of Leisure Studies. 2013;
11(1):119-37.

Indian Journal of Science and Technology | 45 -





