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Abstract

To determine which is the best anthropometric index among body mass index (BMI), waist
circumference (WC), waist to hip ratio (WHR) and waist to height ratio (WHtR) in type 2 diabetic
patients, we examined the relationship between these indices and cardiovascular risk factors using
partial correlation analysis, chi-square test, logistic regression analysis and Receiver Operator
Characteristic (ROC) curves.  Partial correlation analysis showed that among the 4 obesity indices,
WHtR had the highest r values for all the cardiovascular risk factors in both sexes, followed by WC.  Chi-
square analysis which revealed that an increased WHtR was more strongly associated with hypertension,
hypertriglyceridemia (high TG) and low high-density lipoprotein cholesterol (HDL-C) than the other
indices.  Logistic regression analysis showed that, after controlling for age, the hypertension, high TG
and low HDL-C odds ratios of WHtR ≥≥≥≥≥ 0.5 were 2.56 (95%CI: 1.24, 5.29), 2.87 (95%CI: 1.43, 5.78),
2.59 (95%CI: 1.03, 6.59) in men and 3.75 (95%CI: 1.75, 8.05), 3.21 (95%CI: 1.52, 6.79), 3.62 (95%CI:
1.43, 9.21) in women, respectively.  In ROC analysis, the areas under curve of WHtR were the largest for
at least one risk factor in both men and women.  These results indicated that WHtR had a higher
correlation with cardiovascular risk factors than WC, WHR or BMI in newly diagnosed type 2 diabetes.
We proposed the measurement of WHtR as a screening tool for cardiovascular risk factors in this
population.
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Introduction

The leading cause of mortality in type 2 diabetes
is atherosclerotic vascular disease.  Obesity is a well-
known risk factor for type 2 diabetes mellitus and
cardiovascular disease.  Simple anthropometric
measurements have been used as surrogate measurements
of obesity and have more practical value in both clinical
practice and for large-scale epidemiological studies.
Body mass index (BMI) is the most widely used and
a simple measure of body size, and is frequently used
to estimate the prevalence of obesity within a population.

It is now established that central adiposity shows stronger
associations with cardiovascular disease risk and type
2 diabetes mellitus than overall adiposity in general
population (5, 25).  Thus, measurements of waist
circumference (WC) and waist to hip ratio (WHR)
have been viewed as alternatives to BMI and are regularly
used in the clinical and research settings.  WC has
been shown to be the best simple measure of both
intra-abdominal fat mass and total fat (8, 17), but it
was reported (13) that the metabolic risk between people
of similar WC with different heights is different.  Recent
epidemiological studies (10, 14) have shown that waist
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to height ratio (WHtR) is an effective abdominal obesity
index in predicting the risk of diabetes and coronary
heart disease in the general population.  Its predicting
power is better than WC and WHR.  However, few
studies have examined the feasibility and effectiveness
of WHtR as an abdominal obesity index in predicting
the cardiovascular risk factors in Chinese adults with
type 2 diabetes mellitus.  The aim of this study was to
compare the four indices in relation to cardiovascular
risk factors in Chinese adults with newly diagnosed
type 2 diabetes mellitus to determine which would be
the best.

Materials and Methods

Patients

The study group was composed of patients who
were newly diagnosed with type 2 diabetes at the
Diabetic Clinic of Union Hospital (a teaching hospital
of Tongji Medical School, Huazhong Technology
Univerity in Wuhan City, Hubei, China).  This clinic
provides treatment to approximately 15% of the
diabetic population of Wuhan and its surrounding areas
of central south of China, including both rural and
urban area.  Type 2 diabetes was diagnosed using the
ADA (1997) criteria (fasting glucose ≥ 7.0 mM or
postload glucose ≥ 11.1 mM)1.  Patients with any of
the following criteria were excluded: age < 40, diabetes
history, or diabetic complications such as coronary
artery disease, peripheral arterial disease or previous
stroke, for the reason that a previous diagnosis of
diabetes or macrovascular complications could have
induced a modification of life style or specific
therapeutic interventions interfering with the assessed
parameters of adiposity.  No patient had previously
received insulin or oral hypoglycemic drugs or
diuretics therapy that would also influence weight.
Four hundred and forty-eight Chinese patients were
recruited from January 2003 to March 2006.  Further
exc lus ion  of  the  pa t ien ts  lack ing  comple te
anthropometrical data left 411 patients for the analysis.
In general, the subjects had a middle-to-high education
level.  All the patients had signed informed consent.

Measurements

Participants were seen after a 12-h fast.  The
interviewers were trained to measure weight and height
according to the World Health Organisation (WHO,

1987) standards2.  Height and weight were measured
after the removal of shoes and with the patients wearing
light clothing. BMI was calculated as weight (kg)/
[height (m)]2.  Both WC and hip circumference were
measured to the nearest 0.1 cm in triplicate with a
flexible tape before the average value was calculated.
WC was measured at the mid-point between the distal
border of the ribs and the top of the iliac crest with
subjects standing at the end of a normal expiration.
Hip circumference was measured at the widest point
over the buttocks.  The ratio of waist to hip (WHR)
and waist to height (WHtR) was calculated.  Obesity
was defined as a BMI value ≥ 25 kg/m2 according to
the Asia Pacific criteria3 or WC ≥ 85 cm for men and
≥ 80 cm for women (19, 28) or WHR ≥ 0.9 for men and
≥ 0.85 (1) for women or WHtR ≥ 0.5 in either sex (10,
16).

Sitting blood pressure was measured twice,
and the mean reading was used.  Participants were
classified as hypertensive if they were on treatment
for hypertension, had a mean systolic reading (SBP)
≥ 140 mmHg or a mean diastolic reading (DBP) ≥ 90
mmHg.

Biochemical Analyses

Levels of fasting plasma glucose (FPG), serum
triglyceridemia (TG), cholesterol, and high-density
lipoprotein cholesterol (HDL-C) were measured by
enzymatic methods with an autoanalyzer (Hitachi
7170A, Tokyo, Japan) and manufacture’s reagent kits.
Dyslipidemia was defined as self-reported current
treatment with TG-lowering or HDL-C-raising
medication or having one or more of the following:
TG ≥ 1.7 mM, HDL-C ≤ 0.9 mM for men and ≤ 1.0
mM for women. Glycosylated hemoglobin (HbA1c)
was measured by liquid chromatographic methodology
using DiaSTAT(tm) (Bio-Rad Laboratories, Hercules,
CA, USA).

Statistical Analysis

Partial correlation analysis was performed
between cardiovascular risk factors and anthropometric
indices after adjusting for age as a continuous variable.
Comparison between genders was performed using
Student’s t-tests.  Chi square test was used to compare
the prevalence of cardiovascular risk factors with BMI,
WC, WHR and WHtR as indices of obesity.  Logistic
regression models were applied to calculate odds ratios

1 Report of the expert committee on the diagnosis and classification of diabetes mellitus. Diabetes Care 20:1183-1197, 1997.
2 Measuring obesity-classification and description of anthropometric data. Report on a WHO consultation of the epidemiology of obesity, Warsaw,

21-23. October, 1987.
3 The Asia-Pacific Perspective: Redefining Obesity and its Treatment. World Health Organization, Western Pacific Region. Geneva: World Health

Organization, 2000.
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(OR) for the presence of cardiovascular risk factors
(dependent variables) after adjustment for age, obesity
indices treated as categorical variables using the selected
cut-off points were considered as independent variables.
To further evaluate the accuracy of obesity indices for
assessment of at least one metabolic risk, we calculated
sensitivity and specificity of obesity indices using
receiver operating characteristic (ROC) curves.  The
area under the ROC curve (AUC) provides a single
measure of overall accuracy that is not dependent upon
a particular threshold.  AUC for the ROC curves and
comparison of ROC curves were performed using
MedCalc (MedCalc Software, Mariakerke, Belgium).
Other statistical analyses were performed with SPSS
13.0.  The level of significance for all statistical tests
of hypotheses was set at P < 0.05.  TG values were
transformed to the natural logarithm to normalize

skewed distribution for statistical testing; however,
actual values are displayed.

Results

Characteristics of the Study Population

Subjects’ characteristics regarding age, body
composition and metabolic risk profile are given in
Table 1.  According to the BMI cut-off of 25 kg/m2, 97
males (49.0%) and 113 females (53.1%) were obese,
whereas the prevalence of central obesity was 74.2%
in men and 72.8% in women using the WHtR cut-off
of 0.5. The distribution of BMI, WC, WHR and WHtR
were normal.  Table 2 shows the 25th, 50th, 75th, 90th
percentile values of the four obesity indexes for men
and women.  Anthropometric indices for women were

Table 1. Clinical and metabolic characteristics

Variables Male (n =198) Female (n = 213)

Age (yr)   53.9 ± 8.3   54.5 ± 8.5
Weight (kg)   72.4 ± 10.0   61.4 ± 8.9*
Height (cm) 169.6 ± 5.6 157.6 ± 4.9*
BMI (kg/m2)   25.1 ±  2.9   24.7 ± 3.2

BMI ≥ 23 149 (75.3%) 146 (68.5%)
BMI ≥ 25 97 (49.0 %) 113 (53.1%)

WC (cm)   90.6 ± 8.1   85.0 ± 8.3*
WC ≥ 85/80 cm 144 (72.7%) 157 (73.7%)

WHtR   0.53 ± 0.05   0.54 ± 0.06
WHtR ≥ 0.5 147 (74.2%) 155 (72.8%)

WHR   0.92 ± 0.05   0.87 ± 0.06*
WHR ≥ 0.9/0.85 1 20 (60.6%) 130 (61.0%)

FPG (mM)   8.11 ± 1.64   7.79 ± 2.06
HbA1C (%)   8.65 ± 2.64   8.44 ± 2.39
SBP (mmHg) 131.4 ± 19.8 131.6 ± 16.0
DBP (mmHg)   82.3 ± 13.0   79.2 ± 9.9*

BP ≥ 140/90 mmHg 77 (38.9%) 82 (38.5%)
TG (mM)   2.21 ± 1.19   2.03 ± 1.39

TG ≥ 1.7 mM 90 (45.5%) 86 (40.4%)
HDL-C (mM)   1.22 ± 0.40   1.21 ± 0.60

HDL-C ≤ 0.9/1.0 mM 44 (22.2%) 61 (28.6%)

Data are presented as means ± SD or n (%). *P < 0.05 for comparison between male and female groups.

Table 2. Distribution of obesity indices among newly diagnosed type 2 diabetics

Percentile, Male Percentile, Female

25th 50th 75th 90th 25th 50th 75th 90th

BMI (kg/m2) 23.0 24.9 26.9 28.7 22.2 24.7 26.9 28.7
WC (cm) 84.4 90.3 95.6 100.5 79.5 85.2 91.0 95.0
WHtR 0.50 0.53 0.57 0.60 0.49 0.54 0.58 0.61
WHR 0.89 0.92 0.96 0.98 0.84 0.87 0.92 0.95
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always lower than those for men for height, weight,
WC and WHR, except for WHtR and BMI for which
the gender ratio was closest to 1.  The prevalences of
hypertension, high TG and low HDL-C were 38.9%,
45.5%, 22.2% in men and 38.5%, 40.4%, 28.6% in
women, respectively.  Sex differences in metabolic
risk factors were observed only for DBP (with lower
values in women).

Correlation between Obesity Measurements and
Cardiovascular Risk Factors

Table 3 shows the age-adjusted part ial
correlation coefficients between anthropometric
indices and cardiovascular risk factors.  WHtR had
the highest coefficients for all the risk factors in both
sexes, followed by WC.  The correlations between
WHR and both of blood pressure and lipidemia were
weakest. HbA1c and FPG showed a significant inverse
correlation with WHtR, WC and BMI.  None of the

four indices of adiposity showed a significant
correlation with TC and LDL-C (data not shown).

Prevalence of Cardiovascular Risk Factors According to
BMI, WC, WHR and WHtR

Table 4 shows the prevalence of cardiovascular
risk factors according to the four obesity indices,
respectively.  An increased WHtR was significantly
associated with all 3 risk factors (hypertension,
high TG and low HDL-C) in both sexes (all P < 0.01,
except for low HDL-C P < 0.05).  An increased WC
was also significantly associated with all 3 risk factors
(in men, all P < 0.05, except for low HDL-C P > 0.05;
in women, all P < 0.01, except for low HDL-C P <
0.05).  BMI was only significantly associated with
hypertension and high TG in both sexes (all P < 0.05),
whereas an increased WHR was only significantly
associated with hypertension and high TG in men (all
P < 0.05).

Table 4. Prevalence of cardiovascular risk factors according to BMI, WC, WHR and WHtR

Male Female

Variables Hypertention High -TG Low-HDL-C Hypertentionn High-TG Low-HDL-C
n (%) n (%) n (%) n (%) n (%) n (%)

BMI ≥ 25kg/m2 45(46.4) 52(53.6) 26(23.2) 51(45.1) 54(47.8) 38(33.6)
BMI < 25 kg/m2 32(31.7) 38(37.6) 18(20.9) 31(31.0) 32(32.0) 23(23.0)
P value 0.034 0.024 0.224 0.034 0.019 0.087
WC ≥ 85/80 cm 63(43.8) 73(50.7) 37(25.7) 69(43.9) 73(46.5) 51(32.5)
WC < 85/80 cm 14(25.9) 17(31.5) 7(13.0) 13(23.2) 13(23.2) 10(17.9)
P value 0.022 0.016 0.055 0.006 0.002 0.038
WHtR ≥ 0.5 65(44.2) 76(51.7) 38(25.9) 72(46.5) 75(48.4) 55(35.5)
WHtR < 0.5 12(23.5) 14(27.5) 6(11.8) 10(17.2) 11(19.0) 6(10.3)
P value 0.009 0.003 0.037 < 0.001 < 0.001 < 0.001
WHR ≥ 0.9/0.85 55(45.8) 62(51.7) 30(25.0) 56(43.1) 56(43.1) 41(31.5)
WHR < 0.9/0.85 22(28.2) 28(35.9) 14(17.9) 26(31.3) 30(36.1) 20(24.1)
P value 0.013 0.029 0.244 0.086 0.315 0.241

Table 3.  Partial correlation coefficients between obesity measurements and cardiovascular risk factors

Variables Male Female

BMI WC WHtR WHR BMI WC WHtR WHR

SBP 0.16* 0.22** 0.27** 0.09 0.12 0.16* 0.18** 0.09
DBP 0.22** 0.23** 0.24** 0.11 0.25** 0.25** 0.25** 0.10*
lgTG 0.23** 0.31** 0.35** 0.09 0.29** 0.33** 0.35** 0.14*
HDL-C -0.07 -0.15* -0.18** -0.10 -0.09 -0.23** -0.28** -0.07
HbA1c -0.15* -0.20** -0.22** -0.11 -0.24** -0.25** -0.26** -0.21**
FPG -0.16* -0.16* -0.19** -0.12 -0.22** -0.24** -0.23** -0.18**

Adjusted for age. *P < 0.05, **P < 0.01
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Multivariate Logistic Regression Analysis

Table 5 shows adjusted ORs and 95% confidence
intervals (CIs) of the 4 obesity indices for the presence
of cardiovascular risk factors.  Subjects above the
selected cut-offs had higher risk for hypertension and
dyslipidaemia.  Both men and women with WHtR ≥
0.5 had the highest ORs for hypertension, high TG
and low HDL-C.

Accuracy of Obesity Indices for Assessment of One or
More Risks Using ROC Curve Analysis

Tables 6 and 7 display the AUC for each
anthropometric index as a predictor of at least one
risk factor (hypertension, high TG or low HDL-C)
and comparison of the AUC.  One hundred and forty-
three males (72.2%) and 150 females (70.4%) had at
least one risk factor.  The AUC for WHtR was the

largest in both sexes, although the difference between
WHtR and WC is marginal in men (P = 0.057).  The
differences of AUC between BMI and WC and between
WC and WHR were not significant. The optimal cut-
off values in men and women were 24.5 and 24.9 kg/
m2 for BMI, 83 and 81 cm for WC, 0.89 and 0.86 for
WHR, 0.51 and 0.50 for WHtR, respectively.  The
ROC curves of the four anthropometric indices in
relation to one or more risk factors in men and women
are given in Figures 1 and 2.

Discussion

Diabetic patients tend to have an android pattern
of fat distribution, with accumulation of fat in the
abdomen regardless of sex (22).  Increased intra-
abdominal adipose tissue has been suggested to
contribute both to the development of type 2 diabetes
(7) and to the increased risk of cardiovascular events

Table 5. Adjusted odds ratios and 95% confidence intervals for the presence of hypertension and dyslipidaemia
according to the obesity status

Male Female

Variables Hypertention High -TG Low-HDL-C Hypertentionn High-TG Low-HDL-C

WHtR ≥ 0.5 2.56(1.24,5.29) 2.87(1.43,5.78) 2.59(1.03,6.59) 3.75(1.75,8.05) 3.21(1.52,6.79) 3.62(1.43,9.21)
WC ≥ 85/80 cm 2.30(1.14,4.64) 2.16(1.11,4.21) 2.47(1.02,6.01) 2.59(1.29,5.20) 2.95(1.46,5.96) 2.26(1.04,4.88)
BMI ≥ 25 kg/m2 1.96(1.08,3.52) 1.83(1.03,3.24) 0.69(0.34,1.36) 1.86(1.051,3.29) 2.25(1.25,4.04) 2.00(1.05,3.78)
WHR ≥ 0.9/0.85 2.21(1.19,4.09) 1.86(1.03,3.35) 1.38(0.68,2.81) 1.66(0.93,2.96) 1.12(0.63,1.98) 1.31(0.68,2.53)

Adjusted for age.

Table 6. Area under the receiver operating characteristic curve for anthropometric indices as a predictor of at
least one cardiovascular risks factor

Male Female

Cut-off AUC 95%CI Cut-off AUC 95%CI

BMI 24.5 0.587 0.515, 0.657 24.9 0.663 0.595, 0.726
WC 83 0.658 0.588, 0.724 81 0.716 0.651, 0.776
WHR 0.89 0.616 0.545, 0.684 0.86 0.687 0.620, 0.749
WHtR 0.51 0.690 0.621, 0.754 0.50 0.754 0.690, 0.810

AUC = Area under the receiver operating characteristic curve. 95% CI, 95% confidence interval.

Table 7. Difference test of the areas under the ROC curves for each anthropometric index

Male Female

WC WHR WHtR WC WHR WHtR

BMI P = 0.087 P = 0.572 P = 0.016 P = 0.100 P = 0.603 P = 0.002
WC ~ P = 0.277 P = 0.057 ~ P = 0.348 P = 0.014
WHR ~ P = 0.040 ~ P = 0.035
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(25).  WC could be a better predictor of visceral
adipose tissue mass (15) and total body fat (27) when
compared to WHR.  Moreover, the improvement of
cardiovascular risk factors observed during a weight
loss program is correlated to the reduction of WC, but
not of WHR (9).  This suggests that the association
between WC and cardiovascular risk factors was also
stronger than that of WHR.  Therefore, various
organizations have proposed WC to assess central
obesity.  However, differences in cutoff values
between men and women and among various ethnic
groups (21) may limit its usefulness around the world.
Even within the same population, people with identical
WC but different heights were observed to have
dissimilar risk for hyperglycemia, hypertension and
fatty liver (13).  For a given WC a short person will
obviously look more centrally obese than a taller
person.  Therefore, height is an important parameter
that should not be ignored before adopting an obesity
index.  WHtR which takes into account differences in
height may make up the deficiency and may best
predict the risks of cardiovascular disease.

The correlation between WHtR and cardiovascular
disease risk factors have been studied extensively
worldwide in general population.  Various studies (10,
14, 24) have confirmed that WHtR have the potential
to be globally applicable to different ethnic populations
and to children as well as adults and has the highest
predictive value for the detection of cardiovascular
disease risk factors.  Though type 2 diabetes mellitus
is tightly correlated with cardiovascular disease, few
studies report  the associat ion of WHtR with
cardiovascular disease risk factors in Chinese population
with type 2 diabetes.  A previous diagnosis of diabetes
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Fig. 1. ROC curves for one or more risk factors in men. Fig. 2. ROC curves for one or more risk factors in women.

mellitus could induce a modification of life style or
specific therapeutic interventions which will interfere
with the assessed parameters of adiposity.  To avoid
this interference, the subjects enrolled were those newly
diagnosed of type 2 diabetics with no acute or chronic
complications.  In this population, there were no
significant differences between sexes for distribution
of WHtR and BMI while the means and quartiles of
WC and WHR for females were significantly different
from that of the males.  Additionally, the values of
height for men were significantly higher than that of
women.  We speculated that the differences of WC
between sexes and ethnicity may be partly caused by
height.

The present analyses showed that WHtR was
the only anthropometric index which was consistently
among the best in association with cardiovascular
risk factors from four methods of analysis.  The
results of the partial correlation analysis show that in
both sexes after adjustment for age, WHtR, WC and
BMI are significantly correlated with SBP, DBP and
TG, but only WHtR and WC are inversely correlated
with HDL-C.  It is interesting to note the relatively
high correlation coefficients between WHtR and SBP,
DBP, TG and HDL-C among the four anthropometric
indexes.  WC was comparable to WHtR in partial
correlation analysis but was clearly inferior in chi-
square and ROC curve analysis.  The optimal cut-off
values in men and women for assessment of at least
one risk factor from our ROC curve analysis were
24.5 and 24.9 kg/m2 for BMI, 83 and 81 cm for WC,
0.89 and 0.86 for WHR, 0.51 and 0.50 for WHtR,
respectively.  Obviously these cut-off values were
close to the proposed criteria for obesity.
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We chose WHtR level of 0.5 for both males and
females as the indicator of central obesity because
this WHtR cutoff has previously been demonstrated
to correlate with adverse health outcomes for an
Asian population (10-12, 16, 18).  It has also been
suggested for use in European (3, 23) and North
American subjects (4).  Our results showed that
although most of the subjects (about 75%) studied
had WHtR ≥ 0.5, only about half were obese according
to BMI cut-point (≥ 25kg/m2).  This suggests that
visceral obesity was more common than overall obesity
in this group.  Chi-square analysis revealed that in
men, all of the abnormal indices were significantly
associated with hypertension and high TG but the
significance level was P < 0.01 only for an increased
WHtR.  None of the indices was significantly
associated with low HDL-C except for an increased
WHtR (P < 0.05).  In women, both elevated WC and
WHtR were strongly associated with hypertension,
high-TG (P < 0.01) but elevated WHtR was more
strongly associated with low HDL-C (P < 0.01) than
elevated WC (P < 0.05).  This result confirmed that
WC was a better anthropometric index than BMI or
WHR in relation to cardiovascular disease risk factors,
but WHtR was shown to be a preferred index over
WC.  In addition, the associations of WHtR with
cardiovascular disease risk factors for females (all P
< 0.01) were a little stronger than that for males (for
Low-HDL-C, P < 0.05).  The difference suggested
that the risk factors might be slightly different between
men and women and that some factors other than
central obesity might exist in the diabetic males.
Logistic regression analysis also showed WHtR was
most related to hypertension, high-TG and low HDL-
C in both men and women.  These results are consistent
with that from the DAI Study (20), although in that
study the samples were composed of Caucasian
populations living in southern Europe.  The subjects
enrolled in the present study were from Asian and
with relatively low levels of BMI and WC.  These
findings indicate that WHtR may have the potential to
be globally applicable to different ethnic populations
for predicting cardiovascular disease risk factors in
type 2 diabetes.  Our results were partially inconsistent
with that of the study by Xiao et al. (26) in which the
use of BMI, WC, WHR and conicity index (CoI) in
combination was more accurate than using them alone
in the prediction of trunk fat mass measured by DXA
in Chinese males.  Although height also entered the
calculation of CoI but WHtR was not taken into
consideration in that study.  Moreover, DXA can not
distinguish between visceral and subcutaneous adipose
tissue and is less accurate compared with computed
tomography or magnetic resonance imaging for the
measurement of fat mass.  However WHtR has been
shown to be a better indicator of intra-abdominal fat

measured by computed tomography than BMI, WC or
WHR (2), which supports our results.

There was no correlation between both of TC
and LDL-C and WHtR which is in line with that TC
and LDL-C are not listed in insulin resistance
syndrome.  Although hyperglycemia is a strong risk
factor for cardiovascular disease, our results show
that there is a negative correlation between HbA1c
and WHtR, BMI and WC.  This seems to be contrary
to the conclusion that WHtR had good predictive
value for diabetes in general population (10, 13), but
similar to that of a previous analysis from Chan (6)
concerning the association between obesity and
glycemia in diabetic patients.  We speculated that it is
probably due mainly to insulin deficiency in non-
obese diabetic patients in the present study because
the mean BMI value in WHtR < 0.5 group (22.6 ±
2.2 kg/m2) was significantly lower than that in WHtR
≥ 0.5 group (25.7 ± 2.9 kg/m2).

In conclusion, the present study shows that
WHtR, which is cheaper and easier to measure and
calculate than BMI, could be a better predictor of
abnormalities associated with the metabolic syndrome
than WC in Chinese adults affected by type 2 diabetes.
The use of WHtR could be an important screening
tool to identify cardiovascular disease risk factors in
Chinese type 2 diabetic patients.
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