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ABSTRACT

The purpose of this study was to explore the relationship between life style and metabolic syndrome. The cross-
sectional survey was conducted in Pingliang community in Shanghai in Jan 2003. The data was collected by ques-
tionnaire, and the results were analyzed by SPSS. It was found that the prevalence of Metabolic Syndrome (MS) was
13.4% in the community, and the body mass index (BMI), waist-to-hip ratio(WHR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), serum triglyceride (TG), total cholesterol (TC), low density lipoprotein-cholesterol
{LDL-C), and fast plasma glucose (FPG) in MS group were higher than that in non-MS group. Logistic regression
analysis indicated that BMI and WHR were positively correlated to the prevalence of MS, and physical activity was
negatively correlated to the prevalence of MS. People with higher education levels (= 10y) had lower BMI, SBP, DBP,
LDL-C and FPG. The prevalence of MS in the higher education level group was significantly lower than that of the
lower education level group. These results suggested that BMI, WHR and physical activity were important factors of
MS, and education background played an important role in the occurrence of MS. Therefore, it is very important to
build a healthy life style for preventing and controlling the incidence and developing of MS. (J Community Nutrition
6(3): 141~145,2004)
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Introduction

Metabolic Syndrome is a group of diseases with insulin
resistance, mainly including DM or impaired glucose regula-
tion with obesity, hypertension, and lipid metabolize disorder
et al. These symptoms all were risk factors of cardiovascular
disease, seriously affecting the health and life quality of hu-
man beings. The pathogeny of MS was very complicated. This
study was to explore the relationship between life style and
Metabolic Syndrome by surveying residents in Pingliang
community in Shanghai.

Subjects and Methods

1. Subjects
2200(20 — 74y) local residents were selected by multis-
tage random sample from Pingliang community in Shanghai
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in January 2003, of whom 2132 subjects completed the ques-

tionnaire and measurement.

2. Methods

According to DM epidemic survey project (Chinese Aca-
demy of Preventive Medical Sciences 1995}, gender, age,
occupation, level of education, physical activity (occupation
and leisure time), disease history, DM family history, birth
weight, dietary habits (food frequency questionnaires), and
giant fetus history of all the volunteers were collected by
questionnaire, and height, weight, waistline, hipline, blood
pressure, serum lipid et al were measured. A higher level
of education was based on information about the subjects
recei-ving education = 10years, and lower level education <
10 years ; the grade of physical activity was based on in-
formation about the subjects occupation and leisure time
physical activity, the following grade was given for occupa-
tion : light grade = retired, disabled et al ; medium grade =
white-collar workers, students, other self employed workers,
and occupation undefined or unknown ; grade = farmers,
uaskilled blue-collar workers. The following grade was given
for leisure time physical activity = 20min : light grade = easy
exercise, < 3 times/wk ; medium grade = commonly exer-
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cise, 4 — 6 times/wk ; strenuous grade = hard exercise, every
day. BMI values were computed as the ratio between weight
(kg) and squared height(m®), WHR values computed as

the ratio between waistline and hipline.

3. Diagnostic criteria

DM was diagnosed according to WHO (1999) definition,
obesity with BMI > 25kg/m’, central obesity with WHR :
M = 0.90 and F > 0.85, serum lipid abnormal (Dyslipemia
Group of the Editorial Board of Chin J Cardiol 1997) with
TC > 5.72mmol/L, TG = 1.7mmol/L, HDL-C (M <0.9mmol/
L, F<1.0mmoVl/L), LDL-C = 3.64mmol/L. MS was diagno-
sed according to WHO(1999) definition : high blood glu-
cose (DM or impaired glucose regulate) companying with
hypertension, high-TG and (or) high-LDL-C and(or) obesity.
Non-MS was without MS.

4. Statistics
Data was analyzed by SPSS for Windows {versions 10.0).
A P value <0.05 was considered statistically significant. The

Table 1. Index comparison in MS group and Non-MS group

results were given as means = SD. The chi-square test was
used to test difference in prevalence of various diseases
between groups. Students t test was used to test differences
in measurement value between groups. Logistic regression
was used to test the influence of several variables on MS :

level of education (< 10y or > 10y) ; smoking habits (non-
smokers versus smokers) ; drinking habits (nondrinkers
versus drinkers) ; BMI(< 25kg/m® or = 25kg/m’) ; WHR
(M <0.90 or = 0.90, F <0.85 or = 0.85) ; physical activity
(light, medium and strenuous) .

Results

2132 local residents (852males, 1280females) completed
questionnaire and measurement. The prevalence of MS was
13.4%.

Comparing the index in MS group and non-MS group, it
was found that the mean value of BMI, WHR, SBP, DBP, TG,
TC, LDL-¢ and FPG in MS group was significantly higher

. MS group non-MS group
Variable
Men Women Total Men Women Total

BMI (kg/m©) 275 + 39" 275 = 34 275 £ 3.6 244 = 33 245 + 34 244 + 34
WC(cm) 895 * 86 844 = 79 867 + 86 814 = 90 764 + 94 783 = 96
WHR 090+ 0.06 085+ 005 0.87 = 006 0.86 = 005 0.81 + 006 0.83 = 0.06
SBP (mmHg) 145 =+ 19 145 £17 145 +18 1290 =18 126 =+ 18 127 +18
DBP(mmHg) 0 =1 87 =10 88 =11 83 =11 80 =10 82 +10
4 TC (mmol/L) 499 = 090 550+ 1.16 527 = 1.08 467 + 092 498 + 092 486+ 093
TG (mmol/L) 2121 .53 221+ 1.80 217 £ 1.69 153+ 1.31 128 £ 081 212+ 153
HDL-c (mmol/L) 119+ 033 1.37 £ 0.38 129 £ 0437 133+ 033 1567 = 045 147 = 043
- LDL-c{mmol/L) 292+ 078 325+ 090 311+ 087 2,67 £ 076 283 077 277 = 077
FPG (mmol/L 745+ 225 769+ 270 758 £ 251 554+ 1.15 557+ 120 556+ 1.18
1) mean £ SD

Table 2. Values in obesity group and normal group and different degree of literacy

BMI (kg/m?) Level of education
Variable
BMI = 25 BMI<25 = 10y <10y

BMI (kg/m?) 274+ 3.0" 222 + 20 247 + 36 253 + 3.6
WC(cm) 858 + 83 728 £ 65 796 = 94 80.3 103
WHR 09+ 0.1 08 * 0.1 08 * 06 08 = 01
SBP (mmHg) 13562 £ 19 124.72 £ 18 127.4 +18 1329 +19
DBP(mmHg) 85.1 £ 10.7 80.3 =105 821 104 836 £11.1

TC (mmol/L) 51+ 10 48 £ 1.0 49 = 1.0 50 £ 1.0
TG (mmol/L) 18+ 13 12 = 10 1.5 £ 1.1 15 £ 1.2
HDL-c (mmol/L) 14+ 04 15 = 04 142 = 0.4 145+ 05
LDL-c(mmol/L) 3.0+ 08 27 + 08 28 £ 08 29 + 08
FPG (mmol/L) 62+ 19 56 £ 14 58 £ 15 61 + 20

1) mean = 8D



than that in non-MS group (P <0.05) (Table 1).
The prevalence of MS in obesity (BMI > 25kg/m®) group

was 33.9%, and only 6.6% in normal (BMI < 25kg/m”) group.

The mean value of SBP, DBP, TC, TG, LDL-C, FPG was
significantly higher than normal group, but the mean of HDL-
C was significantly lower than normal group(P < 0.01)
(Table 2). The results of logistic regression indicated that
BMI and WHR were positively correlated to the prevalence
of MS, OR(95%CT) was 3.37(2.70 — 4.22) and 7.25(5.53
-~ 9.51) respectively. When comhing with BMI and WHR,
the OR (95%CI) was 12.33(8.69— 17.50).

There was a significant difference in the prevalence of MS
between higher level of education group (< 10y) and lower

level of education group (< 10y) (38.5% vs. 46.6%) (P<0.01).

The means of BMI, SBP, DBP, LDL-C, TC, and FPG in
group with higher level of education were significantly lower
than the group with lower level of education (P<0.01) (Table
2). The result of non-condition logistic regression analysis
indicated that the level of education was significantly nega-
tively correlated to prevalence of MS, OR (95%CI) was 0.72
(0.58—0.89).

Ratio of smoking and drinking in MS group were 22.0%
and 15.0% respectively, and ratio of smoking and drinking in
non-MS group were 23.7% and 15.3% respectively. There
was no significantly difference between groups (P>0.05).

The result of logistic regression indicated that physical
activity was negatively correlated to the prevalence of MS
significantly (p <0.01). The prevalence of MS in medium-
grade and strenuous -grade occupation physical activity group
was 0.71 times than that in light-grade group, 95% CI was
from 0.56 to 0.90 ; and the prevalence of MS in medium-
grade and strenuous-grade leisure time physical activity group
was 0.74 times than that in light-grade group, 95%CI was

Table 3. Intake of foods frequency within necrly one year
<3 times/week >4 times/week

Food type

(%) (%)
Coarse food grain 94.1 5.9
Pork 49.3 50.7
Poultry 853 14.7
Fish and aquatic product 38.5 61.5
Eggs 4.2 58.8
Milk and milk products 43.0 57.0
Beans and bean products 29.1 70.9
Green vegetables 3.8 96.2
Fresh fruit 33.4 66.6
Pickles 88.1 11.9
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from 0.58 to 0.94.

The dietary habit within nearly one year suggested that
cereal was the main food and plant oil was the main edible
oil. There were 71.4% residents who consumed plant oil over
25g everyday, 64.3% residents who consumed salt 8g and
over, and 11.9% residents who ate pickles over 4 times every
week. While there were no differences between MS group
and non-MS group for dietary habit (Table 3).

Discussion

The prevalence of the MS was increased lately, MS is
present in more than 15% of South Koreans (Park et al.
2004) . The overall prevalence of the MS was 453 of 2282
subjects(19.8%) among Greek adults (Panagiotakos 2004)
in this sarvey. The prevalence of MS was 13.4% in Ping-
liang in Shanghai.

1. Body weight status

In the study of life style and hypertension (Mu et al. 2003},
it was found that overweight was the risk factor of hyper-
tension. In INTERSLT research (Mikawa et al. 1994) among
Japanese, BMI was found positively related to hypertension.
Higher BMI were identified as independent modi-fiable risk
factors of MS (Park et al. 2004). In this study, BMI and
WHR were the independent important risk factors of MS.
Therefore it is very important to keep rational weight and
normal WHR to prevent the incidence of MS.

2. Lifestyle

People’s level of education could affect life style. Some
researches suggested (Stamler et al. 1992) that the level of
blood pressure and urine sodium of people with high level
education (= 10y) were lower than people with middle and
low level of education. In this study, the level of education
was negatively related to the prevalence of MS, and it was
the protect factor of MS. The grade of occupation and leisure
time physical activity were very important factors ; when
the participant took moderate leisure time physical activity
(<7kcal/min), the OR of having the MS was 0.75(95% CI,
0.65 — 0.86) (Panagiotakos 2004). In this study, the pre-
valence of MS in light-grade physical activity was higher
than that in medium-grade activity and strenuous -activity
group. The appropriate grade occupation and leisure time
physical activity is beneficial to rational weight. Moderate
exercise (2 — 3 sessions/week) in men decreased the odds of
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the metabolic syndrome (Park et al. 2004) .

In the respect of dietary habits, many studies suggested
that dietary factors were the important factors of hyper-lipid,
high blood glucose and hypertension. The prevalence of DM,
hypertension, and cardio vascular disease was different among
countries with different dietary habits and dietary composi-
tion. Hodge (Hodge et al. 1996) thought it was very difficult
to definite the association of dietary factors and disease. In
the study on the genetic and environment factor of type 2
diabetes mellitus in humans (Wu et al. 2003), the associa-
tion of dietary habits and DM had not been found, except
that fresh fruit was the protecting factor of DM. It did not
find the association of dietary habits and DM in our study,
but many people had irrational diet behaviors in the com-
munity. Therefore it is important to develop community nutri-
tional health education in order to make residents understand
the relationship of nutrition and health and to cultivate good
dietary behaviors and rational diets. The growing prevalence
and highrisk nature of MS highlights the need to identify
individuals with this condition and to treat them with an

aggressive multitargeted approach.

Summary and Conclusion

In order to explore the relationship between life style and
Metabolic syndrome, the cross-sectional study was carried
out in Pingliang community in Shanghai in January 2003.
The results of questionnaire and measurement were analyzed
by SPSS program. The subjects were 2132 residents (aged
20 — 74y, 852males, 1280females) .

The results are as follows :

1) The prevalence of Metabolic Syndrome was 13.4% in
Pingliang in Shanghai ;

2) Body mass index, waist-to-hip ratio, systolic blood
pressure, diastolic blood pressure, serum triglyceride, total
cholesterol, low density lipoprotein-cholesterol, and fast
plasma glucose in MS group were significantly higher than
that in non-MS group(27.5 vs 24.4,0.87 vs. 0.83, 145 vs.
127, 88 vs. 82, 2.17 vs. 2.12, 5.27 vs. 4.86, 3.11 vs. 2.77,
7.58 vs. 5.56) ;

3) The prevalence of MS in obesity group (BMI > 25kg/
m°) was 33.9%, and only 6.6% in normal group(BMI <
25kg/m’) . The result of logistic regression analysis indicated
that the relative risks (95%CI) of BMI, WHR were 3.37(2.70
—4.22) and 7.25(5.53 ~ 9.51), occupation and leisure time

physical activity were 0.71(0.56 — 0.90) and 0.74(0.58 —
0.94) respectively.

4) Ratio of smoking and drinking in MS group were 22.0%,
15.0% respectively, and ratio of smoking and drinking in
non-MS group were 23.7%, 15.3% respectively. There were
no significant differences between MS group and non-MS
group for the ratio of smoking and drinking.

5) There was a significant difference in the prevalence of
MS between higher level of education group(= 10y) and
lower level of education group (< 10y) (38.5% vs. 46.6%).
Residents with higher education levels had lower BMI, SBP,
DBP, LDL-C and FPG. Logistic regression analysis indica-
ted level of education was significantly negative correlation
prevalence of MS, OR (95%CD was 0.72(0.58, 0.89).

6) The results of dietary habits suggested that 71.4% of
residents had the intake of plant oil over 25g everyday, and
64.3% of residents had the intake of salt 8g and over, 11.9%
of residents had the intake pickles over 4 times every week.
The dietary habits were very irrational. There was no signifi-
cant difference in frequency of food intakes between MS
group and non-MS group.

In conclusion, the survey results showed that BMI, WHR,
level of education and physical activity were the important
factors of MS. It is imminent to develop community nutri-
tion health education. We should initiate residents to build
health-related lifestyles and to take part in regular physical
sports activities and to keep ideal weights.

References

Chinese Academy of Preventive Medical Sciences (1995) : The ope-
rating guideline of diabetes mellitus epidemiology investiga-
tion. The Chinese Diabetes Mellitus Prevalent Characteristic
Project Group, Beijing.

Dyslipemia Group of the Editorial Board of Chin J Cardiol (1997) :
Principles for the prevention of dyslipemia. Chin J Cardiol
25(3) : 169-175.

Hodge AM, Montgomery J, Dowse GK(1996) : A case-control
study of diet in newly diagnosed NIDDM in the wanigela peo-
ple of Papua New Guinea. Diabetes Care 19(5) : 457-462.

Mikawa K, Ueshima H, Hashimoto T(1994) : An INTERSALT
study investigation ; relationship between body mass index
and blood pressure in the combined populations of three local
centers in Japan [I]. J Hum Hypertens 8(2) : 101-105.

Mu LH, Xian-e Lu, Liu LJ(2003) : Blood pressure and life style.
Chin J Public Health 19(5) : 532-533.

Panagiotakos DB, Pitsavos C, Chrysohoou C(2004) : Impact of
lifestyle habits on the prevalence of the metabolic syndrome



among Greek adults from the ATTICA study. Am Heart J
147(1) @ 106-112

Park HS, Oh SW, Cho SI(2004) : The metabolic syndrome and
associated lifestyle factors among South Korean adults. Int J
Epidemiol 33(2) : 328-336

Stamler R, Shipley M, Elliott P(1992) : Higher blood pressure in
adults with less education. Some explanations for INTERSA-
LT [J]. Hypertension 19(3) : 237-241.

PY Wu - XM Song * QL Jin - XQ Wang - AR Wang - 145

Would Health Organization (1999) : Definition, diagnosis and clas-
sification of diabetes mellitus and its complication : report of a
WHO Consultation. Part 1. Diagnoses and classification of dia-
betes mellitus. Geneva, World Health Organization.

Wu PY, Song XM, Ma DL (2003) : A study on the genetic and en-
vironment factor of type 2 diabetes mellitus in humans. Chin J
General Modern Med 3(9) : 5-8.



