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Abstract

Objective  Waist circumference, as a brief indicator of visceral obesity, is associated with
multi-metabolic disorders and cardiovascular diseases. The present study was aimed to find out the
relationship between waist circumference and carotid intima media thickness (C-IMT), as well as the
best waist circumference cutoff for identifying C-IMT elevation in Chinese male patients with
newly-diagnosed diabetes.

Methods Five hundred and seventy-eight patients from Department of Endocrinology and Metabolism
in Shanghai Sixth People’s Hospital affiliated to Shanghai Jiao Tong University were enrolled. Both
physical examination (for measurement of waist circumference) and carotid ultrasonography (for
measurement of C-IMT) were performed.

Results After grouping according to the quartiles of C-IMT, the waist circumference increased across
all its quartiles. The waist circumference in 3rd and 4th quartiles (90.7£9.8 cm and 90.849.6 cm) was
significant higher than in 1st and 2nd quartiles (P<0.05). When subjects were divided into 4 groups
according to waist circumference, the C-IMT of subjects with waist circumference 90-95 cm was
significant higher than that of subjects with waist circumference 85-90 cm and less than 85 cm
respectively (P<0.05). Both spearman and partial correlation analysis showed that C-IMT was positively
correlated with waist circumference (P<0.01). C-IMT was found significantly elevated with the increase
of waist circumference. Multiple stepwise regression analysis showed that waist circumference was one
of the independent risk factors of C-IMT. After an average of 2.23+0.85 years follow up, there was a
significant elevation of C-IMT in the group with baseline waist circumference over 90 cm P<0.05), while
no significant difference was detected in the group with baseline waist circumference less than 90 cm
(P=0.27). Logistic regression showed that baseline waist circumference over 90 cm was associated with
a relative risk to C-IMT elevation of 1.132 (95% Cl 1.043-1.431, P<0.05).

Conclusion Among newly-diagnosed diabetic male patients, waist circumference over 90 cm not only
reflects sub-clinical atherosclerosis in early stage, but also predicts the progression of atherosclerosis.
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INTRODUCTION

besity has become a worldwide health
Oproblem. As estimated by the World
Health Organization (WHO), overweight
individuals will reach 2.3 billion by 2015 with 700
million obese ones™. It is widely convinced that
obesity is contributed to a wealth of metabolic
disorders, among which the closest are hypertension,
hyperglycemia and dyslipidemiam. Metabolic
syndrome (MS) is defined as visceral obesity
combined with the above mentioned disorders. A
cluster of multi-metabolic disorders may finally lead
to future cardiovascular events, threatening the
health of the mankind®. Waist circumference is now
widely used as a brief indicator for assessment of
visceral obesity. The Working Group on Obesity in
China (WGOC) has analyzed more than 240 000
domestic personal data and found that people with
exceeding waist circumference were more likely to
suffer diabetes and hypertension than those with
normal waist circumference. The risk was even 4
times higher. So the WGOC has defined an optimal
waist circumference cutoff for men in identifying
visceral obesity according to all the epidemiological
data, which is more than 85 em™. In our study
group, we found that when applying visceral fat area
(VFA) as the precise index, 80 cm’ was an optimal
cutoff for identifying visceral obesity and its
corresponding waist circumference was 90 cm®. The
result mentioned was also been included in the 2007
Joint Committee for Developing Chinese Guidelines
(JCDCG2007) definition”. Furthermore, a 7.8-year
follow up study was also conducted, which identified
that waist circumference of 88 cm was significant in
predicting future diabetes®.

Atherosclerosis is the main pathological process
of cardiovascular diseases (CVD). Increment of
carotid intima media thickness (C-IMT) is an early
phase of atherosclerosis, which is also a strong
predictive factor of future CVD events”. No previous
study has ever been published about the
relationship between waist circumference and C-IMT
in the Chinese male population. Therefore, the
present study was aimed to focus on the relationship
in question and to find out the optimal cutoff for
identifying C-IMT elevation.

MATERIALS AND METHODS

Study Subjects

Actually five hundred and seventy-eight newly
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diagnosed diabetic individuals were recruited from
Department of Endocrinology and Metabolism,
Shanghai Sixth People’s Hospital affiliated to
Shanghai Jiao Tong University. We excluded
individuals according to the following criterion:
abnormal liver function (alanine aminotransferase
(ALT), aspartate transaminase (AST) or direct
bilirubin >1.5 times the upper limit of normal); renal
dysfunction [serum creatinine (Scr) >115 pumol/L] or
patients under hemodialysis; hyperthyroidism and
hypothyroidism; presence of cancer; cirrhosis with
ascites; psychiatric disturbance; pregnancy; current
treatment with systemic corticosteroids; incomplete
anthropometric data or laboratory evaluation.
Eventually, 578 participants were qualified in this
study. Also a questionnaire of medical history and
medicine-taking history was accessible for each
subject. This study was approved by Ethics
Committee of Sixth People's Hospital affiliated to
Shanghai JiaoTong University. Informed consents
were obtained from all the subjects.

Physical Examination and Laboratory Information

All subjects received physical examinations,
including measurement of weight, height, waist
circumference and blood pressure (BP). The body
mass index (BMI, kg/m”) was defined as weight
(kilogram) divided by height (meter) square. Waist
circumference was measured via a tape going
around the abdomen horizontally at the midpoint of
the costal margin and the iliac crest on mid-axillary
line. Blood pressure was measured by means of a
sphygmomanometer.

Blood samples were all collected from
participants in a 10 h fast status in the morning. Fast
plasma glucose (FPG) was measured by glucose
oxidase method (Hitachi 7600-120; Roche kit).
Glycated hemoglobin Alc (HbAlc) was detected via
high-pressure liquid chromatography (Variant I,
Bio-Rad Inv., Hercules, CA, USA). ALT, AST, Scr, uric
acid (UA) were assessed by enzymatic method with
an automatic biochemical analyzer (7600-020,
Hitachi Inc., Tokyo, Japan). Lipid profiles including
serum low-density lipoprotein cholesterol (LDL-C,
direct assay method, Sekisui Medical Co. Ltd., Tokyo,
Japan), high-density lipoprotein cholesterol (HDL-C,
direct assay method, Sekisui Medical Co. Ltd., Tokyo,
Japan), serum triglyceride (TG, enzymatic procedures,
Roche Diagnostics GmbH, Mannheim, Germany),
serum total cholesterol (TC, enzymatic procedures,
Roche Diagnostics GmbH, Mannheim, Germany) was
detected on a parallel, multichannel analyzer
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(7600-020, Hitachi Inc., Tokyo, Japan). C-reaction
protein (CRP) was measured by particle-enhanced
immuno-nephelometry (Siemens Healthcare
Diagnostic Inc., Newark, USA) and serum fast C
peptide (FCp) level was assayed by
electrochemiluminescence immunoassay (cobase
e411 immunoassay analyzer, Roche Diagnostics
GmbH; Roche). Homeostasis model assessment of
insulin resistance (HOMA-IR) was calculated by using
HOMA2 model Calculator software from the Oxford
Center for Diabetes, Endocrinology and Metabolism.

Carotid Ultrasonic Measurement

A high-resolution B-mode scanner (VOLUSION
730, EXPERT, GE, USA) and a 10.0-MHz probe was
used for carotid artery scanning. An ultrasonography
operator blinded to this study did the scanning of
both common carotid arteries. C-IMT was measured
in the far wall of common carotid arteries in both
sides, which was 1 cm proximal to the carotid bulb.
C-IMT value was defined as the mean of the maximal
IMT of each carotid artery in both sides.

Diagnostic Criteria

The 2007 Joint Committee for Developing
Chinese Guidelines (JCDCG2007) definition was
applied as MS criteria”’, which was the presence of
three or more of the following components: 1.
Abdominal obesity: waist circumference over 90 cm
for men; 2. TG21.7 mmol/L or specific treatment
for lipid abnormality; 3. HDL-C<1.04 mmol/L or
specific treatment for lipid abnormality; 4.
BP>130/85 mmHg or treatment of previously
diagnosed hypertension; 5. FPG26.1 mmol/L and/or
2-h postprandial plasma glucose (2hPG)=7.8 mmol/L
or previously diagnosed type 2 diabetes. Diabetes
was also defined according to WHO 1999 criteria™®
as FPG of at least 7.0 mmol/L and/or 2h PG of at
least 11.1 mmol/L.

Statistical Analysis

We used SPSS 15.0 for all statistical analysis.
Normal data were described as meanistandard
deviation and median (inter-quartile range) for skew
values. Mann-Whitney U test was applied for all
skew clinical characteristics to do the comparison
among groups. Concerning categorical variables,
chi-test was applied in comparison between groups.
Receiver operating characteristic (ROC) analysis was
conducted to look for the optimal cutoff of waist
circumference to represent elevated C-IMT.
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Spearman and partial correlation analysis was
performed to explore the relation between C-IMT
and other variables. One way ANOVA was used for
trend analysis. Multiple stepwise regression analysis
was used to demonstrate the independent relation
between waist circumference and C-IMT. Logistic
regression analysis was performed to show the
independent association between different waist
circumference categories and the elevation of C-IMT.
All P values were two-tailed and considered
statistically significant for less than 0.05.

RESULTS

Five hundred and seventy eight participants
were finally recruited into the study with an average
age of 51.4+12.9 years (from 21 to 83 years old). The
average duration of diabetes was 8 months (from 10
days to 2 years). The average C-IMT value of the
whole study population was 0.77+0.17 mm.

All the subjects were divided into 4 groups
according to the quartiles of C-IMT (<0.65 mm,
0.65-0.75 mm, 0.75-0.80 mm, >0.80 mm) .The waist
circumference increased across its quartiles
(87.419.0 cm, 88.249.2 cm, 90.7#9.8 cm and
90.8+9.6 cm in 1st, 2nd, 3rd, and 4th quartiles of
waist circumference distribution, respectively). The
waist circumference in 3rd and 4th quartiles was
significant higher than in 1st and 2nd quartiles
(P<0.05). Between 3rd, and 4th quartiles, there were
no significant differences in waist circumference
(P>0.05). Therefore, after the data from 3rd and 4th
were pooled, the waist circumference in 3rd+4th
quartiles was 90.7+9.7 cm. To verify the cut-off value
of waist circumference for elevated C-IMT, ROC
curve analysis was performed. By maximizing the
Youden index, 90 cm was selected as optimal cutoff
of waist circumference, which represented a
sensitivity of 50.3% and a specificity of 61.3%. At this
level, the Youden Index was 0.117, which was higher
than waist circumference over 85 cm and waist
circumference over 95 cm (Youden Index 0.068 and
0.056, respectively).

To investigate whether the cut-off value of waist
circumference (90 cm) was effective to detect
elevation of C-IMT, the patients were divided into 4
groups according to waist circumference (Group A:
waist circumference <85 cm, Group B: 85 cm < waist
circumference <90 cm, Group C: 90 cm < waist
circumference <95 cm, Group D: waist circumference
>95 c¢m). The clinical characteristics were shown in
Table 1. As the waist circumference rose, the level of
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BMI, systolic BP (SBP), diastolic BP (DBP), ALT, AST, TG,
UA, FPG, FCP, HOMA-IR, CRP increased, but HDL-C
and HbA1c decreased (all P trend <0.05). There was
no difference in age, smoking status and Scr among
these 4 groups (all P>0.05). The proportions of
dyslipidemia, hypertension and MS also ascended
with waist circumference (all P trend <0.05). There
were significant differences in BMI, ALT, AST, HDL-C,
FCp, HOMA-IR (all P<0.05) between group B and
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stratified by waist circumference category. The C-IMT
in group C was significant higher than in group B and
group A (P<0.05).

A spearman correlation analysis was then
performed. Significant positive correlations of C-IMT
with waist circumference were found (r=0.145,
P<0.01, Table 2). After adjustment for age, BMI, BP,
HOMA-IR, FPG, liver function, UA, lipid profiles and
CRP, partial correlation analysis showed that C-IMT

group C. The CIMT was 0.74+0.16, 0.76+0.18, was still  positively correlated with  waist
0.80+0.16, 0.79+0.17 respectively in patients circumference (r=0.108, P<0.01).
Table 1. Characteristics of Subjects in Different Waist Circumference Groups
Items A B C D
n 183 131 109 155
Age (yr) 50.7+12.8 52.5+12.1 52.1#12.5 51.0£13.8
Smoking (%) 35.7 436 37.8 40.0
BMI (kg/m?) 22.0£2.3 244424 26.0+1.9" 29.0¢3.37%4
SBP (mmHg) 122414 125+14 127+15" 129+16"
DBP (mmHg) 7849 809" 81+10° 82+10°
ALT (U/L) 2254166 27.6+204° 34.0+24.0™ 3834266
AST (U/L) 21.0£11.1 22.8+12.7 25.7¢12.7°" 28.6£15.7"4
TC (mmol/L) 4.55+1.01 4.7041.02 4.83+1.09" 4.7041.24
TG (mmol/L) 1.40%1.06 1.95+1.54 2.01+1.25° 2.42+1.6374
HDL-C (mmol/L) 1.1620.35 1.0320.28 0.970.20" 0.94+0.26"
LDL-C (mmol/L) 3.04+0.91 3.230.98" 3.3240.93" 3.01#0.95"
Cr (umol/L) 72.5£20.2 73.9£15.2 76.6£23.6 75.9+19.8
UA (umol/L) 304479 333186 347+79° 370834
FPG (mmol/L) 7.66+2.64 8.42+2.82" 8.42+2.86 8.88+3.36
HbA1c (%) 9.80+2.84 9.48+2.71 8.95+2.30" 9.09+2.42"
FCp (ng/mL) 1.3620.91 1.830.89 2.21+1.08" 2.52+1.05"4
HOMA-IR 1.13+0.76 1.59£0.80" 1.90£0.947 2.23:0.97"4
CRP (mg/L) 0.69 1.03 (0.49-2.03) 1.06 (0.5-2.35) 1.60"4 (0.82-3.78)
C-IMT (mm) 0.74+0.16 0.76+0.18 0.80+0.16 0.790.17"
Hypertriglyceridemia n (%) 49 (26.8) 54(41.2) 56 (51.4)" 97 (62.6) "
Low HDL-C n (%) 80 (43.7) 80 (61.1)" 80 (73.4)" 116 (74.8)"
Hypertension n (%) 59 (32.2) 61 (46.6) 53 (48.6) 95 (61.3) 4
MS n (%) 49 (26.8) 67 (51.1) 68 (62.4)" 113 (72.9)™4

Note. "P<0.05 versus Group A, #P<0.05 versus Group B, 4p<0.05 versus Group C.

were at baseline.

All the data in Table 1
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To further detect the relation between waist
circumference and C-IMT, multiple stepwise
regression analysis was performed (Table 3). Waist
circumference, BMI and the basic CVD risk factors
including age, blood pressure, HOMA-IR, plasma
glucose, liver function, uric acid, lipid profiles, CRP,
and smoking status were set as independent
variables. As could be seen from Table 3, waist
circumference, as well as age, SBP and LDL-C, were
independent risk factors for C-IMT.

Table 2. Correlation Analysis with C-IMT

Variables C-IMT Adjusted

R P R P
Age 0.552 <0.001 / /
BMI 0.097 0.006 / /
Waist Circumference 0.145 <0.001 0.123 0.007
SBP 0.194  <0.001 0.178 0.003
DBP 0.056 0.115 0.032 0.218
ALT -0.043 0.230 -0.004 0.326
AST -0.007 0.437 -0.001 0.631
FPG 0.018 0.311 -0.003 0.467
HbAlc 0.035 0.333 0.013 0.427
TC 0.047 0.182 0.039 0.216
TG 0.038 0.283 0.006 0.483
HDL-C -0.016 0.256 -0.004 0.303
LDL-C 0.181 0.014 0.131 0.022
Cr 0.145 <0.001 0.007 0.274
UA 0.089 0.016 0.028 0.152
CRP 0.113 0.003 0.046 0.177
FCp 0.034 0.335 0.023 0.448
HOMA-IR 0.029 0.405 0.016 0.523

Note. Partial correlation analysis adjusted for age,
BMI.

Table 3. Multiple Stepwise Regression Analysis

Indep_endent B SEM  Standardized B P
Variables
Age 0.006 0.001 0.473 0.01
_ Waist 0.002  0.001 0.138 0.02
Circumference
SBP 0.001 0.001 0.136 0.03
LDL-C 0.019 0.007 0.101 0.03

Note. Waist circumference, BMI and the basic
CVD risk factors including age, BP, HOMA-IR, FPG,
liver function, UA, lipid profiles, CRP, smoking status
were included in the model.
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To explore the relationship between waist
circumference and C-IMT, all the participants were
divided into subgroups by 5 cm of waist
circumference from 80 cm to 100 cm for each
subgroup. A bar graph was then drawn for
illustration as was presented in Figure 1, from which
we could see generally that the greater waist
circumference, the thicker carotid intima-media
(P for trend <0.01). C-IMT was also significantly
elevated with the increase of waist circumference,
and reached to a platform in about 90 cm.

Among 578 subjects, 231 had follow up data of
at least 1 year. The average follow up period of time
was 2.23+0.58 years. These subjects were divided
into 2 groups according to the value of waist
circumference. Group 1 was defined as waist
circumference less than 90 cm (n=138), while Group
2 was defined as waist circumference over 90 cm
(n=93). As shown in Table 4, there was a significant
elevation of C-IMT in Group 2 (0.83+0.17 mm vs.
0.80+0.16 mm, P=0.03), while no significant
difference was detected in Group 1 (0.75£0.17 mm
vs. 0.74+0.16 mm, P=0.27). Further logistic
regression analysis was conducted by setting
elevation of C-IMT as a dependent variable; after
adjusting for baseline FPG, HbAlc, BP, CRP, TC, TG,
LDL-C, and HDL-C, the baseline waist circumference
over 90 cm in men was a risk factor associated with
elevation of C-IMT, and the odds ratios was 1.13
(P=0.04, 95% CI 1.04-1.43).

DISSCUSSION
The relationship between visceral obesity and

CVD events is attributed to the influence of multi-
metabolic disorders, which is confirmed by abundant

P trend <0.01 P trend 0.51
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Figure 1. "P<0.05 versus waist circumference <80 cm,
*p<0.05 versus waist circumference 80-85 cm,
4p<0.05 versus waist circumference 85-90 cm, P
trend (overall) <0.01.
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prospective studies™ ™. In  recent years,

connections among visceral obesity, atherosclerosis
and CVD events are paid more attention. C-IMT,
studied in this paper, is a predictive indicator for the
extent of sub-clinical atherosclerosis. The American
Heart Association has declared in his guidelines that
increased C-IMT can lead to future CVD events and
the relevant risks can also be mitigated by regular
follow up of C-IMT®, Therefore, to some extent,
C-IMT can predict the occurrence of future CVD
events. In addition to the brief indices for
assessment of visceral obesity mentioned above, the
International Diabetes Federation also recommends
using computed tomography (CT) or magnetic
resonance imaging (MRI) to measure visceral fat
area (VFA) as a precise indicator for visceral
obesitym]. In our previous study, VFA was confirmed
to be associated with C-IMT and VFA over 80 cm’
was significantly correlated to the elevation of
c-ImT®, Compared to total body fat content,
accumulation of visceral fat tissue was more
effective in reflecting sub-clinical atherosclerosis.
However, these precise methods have limited utility
owing to the high cost and the complicated
operation. Measurement of waist circumference is
widely applied in epidemiological investigation.
Previously, WGOC has defined a cutoff of waist
circumference for visceral obesity in men population
via analysis of relevant data, which was 85 cm™®.
Nevertheless, our previous study found waist
circumference of 90 cm in men population more
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proper to identify the accumulation of visceral fat!™,

In this study, we focused on waist circumference and
the predictive effect of 90 cm for sub-clinical
atherosclerosis. We found the independent
relationship between waist circumference and C-IMT,
as well as the fact that elevation of C-IMT could be
accompanied by waist circumference over 90 cm.
The result is clinically highly valuable in early
screening of atherosclerosis. Concerning the
relationship between waist circumference and C-IMT,
a 4-year prospective Finnish study in 2001 clarified
that waist circumference was associated with
accelerated progression of carotid atherosclerosis
and waist circumference was defined as an
important risk factor for atherosclerosis™. In our
study, the 2-year follow up data also showed that
people with waist circumference over 90 cm had a
more significant elevation of C-IMT, which hinted
that this cutoff was optimal for reflecting the process
of atherosclerosis.

In our previous studies, we revealed a positive
relationship between waist circumference and C-IMT
in a community-based women population and found
that waist circumference over 85 cm for women
might be proper in identifying the risk of subclinical
atherosclerosis™. In order to make up for the
lacking information in men population, we found in
this study that the optimal cutoff of waist
circumference for men was 90 cm by ROC analysis
with a respective sensitivity and specificity of
50.3% and 61.3%. The results also hinted that waist

Table 4. Comparison of Clinical Characteristics between Baseline Group and Follow-up Group

Group 1 Group 2
ltems (Baseline waist circumference less than 90 cm) (Baseline waist circumference over 90 cm)
Baseline Follow-up P Baseline Follow-up P
BMi(kg/m’) 22.343.1 22.5%3.2 0.62 26.813.0 27.143.2 0.67
SBP(mmHg) 12314 122+12 0.75 127+15 127+12 0.92
DBP(mmHg) 7810 7718 0.51 83110 8018 0.15
Anti-hypertensive therapy n(%) 31(22.4) 34 (24.6) 0.81 37 (39.8) 41 (44.1) 0.48
TC(mmol/L) 4.67+1.1 4.28+1.09 0.04 4.66+1.27 4.71+1.16 0.75
TG(mmol/L) 1.65+1.67 1.48+1.12 0.24 2.52+2.54 2.57+2.66 0.83
HDL-C(mmol/L) 1.21+41 1.27+.44 0.03 1.014+0.39 1.0140.38 0.99
LDL-C(mmol/L) 3.03+1.03 2.76+.95 0.01 2.87+0.92 2.98+0.87 0.23
Lipid-lowing therapy n(%) 14 (10.1) 23 (16.7) 0.01 11(11.8) 21(22.3) 0.01
FPG(mmol/L) 8.48+2.13 7.69+2.1 0.02 9.53+2.42 8.64+1.98 0.03
HbA1c(%) 9.89+1.71 8.46+1.57 0.01 8.82+1.86 8.28+1.88 0.02
C-IMT(mm) 0.74+0.16 0.75+0.17 0.27 0.80+0.16 0.83+0.17 0.03




Biomed Environ Sci, 2014; 27(5): 335-342

circumference, as a brief indicator of abdominal
obesity could be used as a tool for early screening of
cardiovascular risks with high cost effectiveness.
Waist circumference was thought possible to
represent carotid ultrasonography in early screening
of cardiovascular risks.

There are some ethnic and racial differences in
waist circumference™”. Within the whole Asia, Khalil,
et al. found that waist circumference could predict
the formation of carotid plague by means of a
prospective study“g]. Han, et al. have defined an
optimal waist circumference cutoff of 88.1 cm to
identify metabolic syndrome in Korean men*.
Additionally, Seo, et al. focused on the elderly (over
63 years old) and found that the optimal cutoff for
metabolic syndrome should be 86.5 em®. In Japan,
Nakumura, et al. defined waist circumference of
88 cm as the cutoff for metabolic syndrome in
men®".  When comparing among all the waist
circumference cutoffs mentioned with our own
findings, the cutoff of the whole East Asia tends to
be unified. Our results suggest that men population
with waist circumference over 90 cm should pay
more attention to their blood glucose, blood
pressure, lipid profile, as well as the occurrence of
CVD events.

Visceral obesity shares its physiopathologic me-
chanism with atherosclerosis, including insulin
resistance, oxidative stress and involvement of
inflammatory factors or cytokinesm]. Responded
hyperinsulinemia derived by insulin resistance can
influence the function of vascular endothelial cells,
thus causing oxidative stress. Consequently, the
ability of endothelial cells to produce nitric oxide
reduces dramatically and endothelial cells may be
severely hurt. Inflammatory factors and cytokines
are involved in this processm]. Abdominal obesity is
the risk factor of many other metabolic disorders
such as hyperglycemia, dyslipidemia, and
hypertension. The accumulation of visceral adiposity
can lead to an increment of free fatty acid, thus
promoting the degree of insulin resistance and then
having a positive function of C-IMT?. The detailed
mechanism warrants further study in the future.

The subjects enrolled in this study were all
newly-diagnosed diabetic patients with an average
duration of no more than 2 years. Atherosclerosis is
a chronic condition and demands long accumulation
of time. It really costs much time for people without
metabolic disorders to develop atherosclerosis, so
those with a high risk to metabolic disorders are
more suitable to be enrolled in this study. The
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variance of C-IMT in this population might be
noticeably changed in the follow-up years. If the
study population was selected from the community,
the follow-up year might be longer for significant
change of C-IMT. Furthermore, body fat distribution
was known to be influenced by gender. Body fat
distribution was also different between different
menopausal statuses in women because of the
withdrawal of estrogen. Our data only focused men
population here and will be expanded to enroll the
whole community-based population in the future.

There are still some limitations. First, the study
population enrolled is relatively limited. Secondly,
this cross-sectional study cannot tell the exact causal
relationship between waist circumference and C-IMT.
Finally, the sample size is relatively small.

In conclusion, among newly-diagnosed diabetic
men patients, waist circumference over 90 cm not
only reflects sub-clinical atherosclerosis in early
stage, but also predicts the progression of
atherosclerosis.
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