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Background: The body mass index (BMI), waist circumference (WC) and waist-hip ratio (WHR) are well-used anthropometric
predictors for cardiovascular diseases (CVD), but their validity is regularly questioned. Recently, A body shape index (ABSI)
was introduced as an alternative anthropometric index that may better reflect health status.
Objective: To assess the ability of ABSI to identify a marker of early atherosclerosis using carotid intima media thickness
(CIMT) and determine whether it is superior to traditional anthropometrics: BMI, WC, and WHR.
Material and Method: This is a cross-sectional study of 114 participants, aged 40 to 80 years, recruited from the cardiovascular
clinic and menopausal clinic between February 2015 and January 2016. CIMTs were measured using B-mode ultrasonography.
The novel ABSI, both ABSI [American (A) and Asian or Indonesia formula (I)] and traditional anthropometric parameters
(BMI, WC, and WHR) were measured. Total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-
C), and low-density lipoprotein cholesterol (LDL-C) were assessed in the entire population.
Results: There was 114 participants with mean age of 53.75+9.92 years and mean CIMT of 0.70+0.15 mm. The prevalence
of abnormal CIMT was 22.3%. ABSI (A), ABSI (I), and BMI were significantly different between normal and atherosclerotic
CIMT >0.9 mm (p<0.001). Both ABSI (A) and ABSI (I) were correlated with atherosclerosis (r = 0.211, p = 0.024), (r =
0.188, p = 0.046) but there was no correlation with mean CIMT. The anthropometric parameters WC and WHR were
correlated with mean CIMT, however they had no correlation with atherosclerosis. Only the traditional anthropometrics BMI
was not correlated with CIMT or atherosclerosis.
Conclusion: ABSI (A) and ABSI (I) could predict the presence of early atherosclerosis but have no correlation with mean
CIMT, as opposed to the anthropometric indices WC and WHR.
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Overweight and obesity person are associated
with an increased risk of cardiovascular diseases
(CVD) and premature death(1-10). Therefore, early
detection of overweight or obesity is considered
necessary to prevent CVD(11). The body mass index
(BMI) and waist circumference (WC) are currently
recommended by several guidelines to classify
overweight and obesity(12). However, previous studies
also demonstrated that the discriminative capacity

of BMI is not optimal, as this calculation cannot
distinguish between adipose tissue and lean body
mass(13-15). This has led to the idea that combining
traditional anthropometric measures for better body
index could be utilized, which takes body shape into
account(16-18). Recently, the new body index ‘A Body
Shape Index’ (ABSI), which is based on WC (m), BMI
(kg/m2), and height (m) has been introduced which
relates to a greater fraction of abdominal adipose tissue.
It appears to be a significant risk factor for premature
death(19), predicts the onset of diabetes mellitus(20) and
could be used to evaluate the physical health status of
adolescents(21). However, it is unknown whether ABSI
can predict the presence of early markers of
atherosclerosis before the development of overt
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cardiovascular diseases in perimenopausal and
menopausal women.

Therefore, the aim of this study was to assess
the capacity of the novel index ABSI to identify
atherosclerosis and CVD risk factors in perimeno-
pausal/menopausal women and to determine whether
this ABSI is superior to the traditional anthropometric
BMI, WC, and waist-hip ratio (WHR) parameters.

Material and Method
Study population

The study included 130 perimenopausal/
menopausal participants without history of hormonal
replacement therapy, aged from 40 to 80 years who
underwent carotid intima media thickness (CIMT)
measurements in the cardiovascular clinic and
menopausal clinic between February 2015 and January
2016. Sixteen participants were excluded for morbid
obesity BMI >30 kg/m2. For the assessment of
CIMT values, we selected our sample by excluding
participants with any of the following: morbid obesity,
overt CVD or cardiovascular equivalence conditions,
a history of stroke including cerebral infarction or
transient ischemic attack, myocardial infarction, heart
failure or end stage renal disease.

Study protocol
The participants’ medical history, alcohol

intake, and smoking habits were ascertained by a
questionnaire. Alcohol intake and smoking habits were
classified as current habitual use or not. Height and
weight were measured, and BMI was calculated as
weight (kg) divided by the square of height (m2) as an
index of obesity. WC was measured at the level of
the umbilicus in the standing position and WHR was
calculated as WC divide by hip circumference (HC).

The ABSI was based on height (m), BMI (kg/
m2), and WC (m) and calculated using the following
formula.

For American populations, use of the scaling
exponents (or exponents in short) 2/3 and 1/2 in the
denominator makes ABSI uncorrelated to BMI, weight,
and height and no difference in the formula between
male and female genders. This follows the same logic
that the use of the exponent in the denominator of BMI
makes BMI uncorrelated to height.

ABSI (A) base on American population
sample they studied(22)

ABSI (A) = WC
             BMI2/3/Height1/2

For Asian populations (Indonesia), the
formula in the female gender is different from American
by the regression coefficients 0.608 and 20.947, which
were rounded to 3/5 and -1. Then weight was replaced
by (height2 x BMI) and the expression re-arranged to
the equation:

ABSI (I) base on Asian population (female) sample they
studied(23)

ABSI (I) = WC
           BMI3/5/Height1/5

Laboratory measurement
All participants underwent a complete

cardiovascular evaluation after eight hours of fasting,
including: 1) a medical history for acute myocardial
infarction, congestive heart failure, previous stroke,
end stage renal disease, hypertension, diabetes
mellitus, dyslipidemia or smoking; 2) an anthropometric
analysis including weight, height, WC and HC; 3) blood
pressure measurement; 4) serum glucose levels; 5)
plasma lipid profile including total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol
(HDL-C) and low-density lipoprotein cholesterol (LDL-
C) level. All blood chemistry analyses were performed
at the central laboratory of Suranaree University of
Technology Hospital.

Definition of terms
Perimenopausal/menopausal women
Participants were also asked about their

menstrual bleeding patterns in the 12 months prior to
recruitment. Perimenopausal status was defined as age
>40 years with menstrual period irregularity in the past
12 months. Menopausal status was defined as those
with no menstrual period within the last 12 months.

Carotid intima media thickness measure-
ment

The measurement was carried out according
to a validated procedure, using high resolution B-mode
ultrasonography with a phased array transducer (PLT-
704SBT 7.5 MHz, Toshiba). The far wall of the common
carotid artery, carotid bulb and internal carotid artery
was imaged using the automated edge of the lumen
intima and the media-adventitia interface at the far wall
for CIMT. According to the joint European Society of
Hypertension (ESH)/European Society of Cardiology
(ESC) guidelines, we considered normal values as
<0.9 mm and abnormal CIMT as >0.9 mm marker of
atherosclerosis.
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Characteristics   Mean + SD

Age (years)   53.75+9.92
Weight (kg)   60.41+11.77
Height (cm) 155.48+5.99
Body mass index (kg/m2)   24.89+4.23
Waist circumference (cm)   83.00+3.88
Systolic blood pressure (mmHg) 125.88+16.76
Diastolic blood pressure (mmHg)   69.22+9.85
Fasting plasma glucose (mg/dL) 101.00+20.91
Total cholesterol (mg/dL) 221.24+44.92
Triglyceride (mg/dL) 123.26+62.25
High-density lipoprotein   58.58+17.32
cholesterol (mg/dL)
Low-density lipoprotein 134.25+40.76
cholesterol (mg/dL)
Carotid intima media thickness (mm)     0.70+0.15

Table 1. Baseline characteristics of the participantsStatistical analysis
Baseline characteristics were analyzed using

descriptive techniques. Data for continuous variables
were presented as the mean + standard deviation (SD)
and proportions were presented as frequencies and
percentages. Categorical data were reported in
proportions and differences tested by Pearson’s
Chi-squared test. The correlation between CIMT and
ABSI was assessed by Pearson’s correlation. Test for
significance was done using student’s t-test and
analysis of variance (ANOVA) where applicable. The
p-values less than or equal to 0.05 were considered as
statistical significant.

Ethics statement
All participants signed informed consent

forms for participation in this study. This study was
reviewed and approved by Ethic committee, institutional
review board of Suranaree University of Technology
code EC-58-05.

Results
The study population consisted of 114

participants, mean age 53.75+9.92 years, mean CIMT
0.70+0.15 mm (min 0.45 mm and max 1.14 mm),
mean ABSI (A) 0.0054+0.0016, mean ABSI (I)
0.0010+0.0005. Diabetes mellitus, hypertension and
hyper-cholesterolemia were reported at 5.4%, 24.6%,
and 47% of the study population, respectively (Table
1).

Both ABSI (A) and ABSI (I) were different
between normal CIMT and abnormal CIMT > 0.9 mm
(p = 0.001) (Table 2) and correlated with atherosclerosis
(r = 0.211, p = 0.024), (r = 0.188, p = 0.046), but there
was no correlation with mean CIMT. The WC and WHR
anthropometric parameters were correlated with mean
CIMT but they had no correlation with atherosclerosis.
Only the traditional anthropometrics BMI was not
correlated with CIMT and atherosclerosis (Table 3).

Discussion
The study demonstrated that the atheros-

clerosis marker CIMT >0.9 mm significantly correlated
with ABSI (A) (r = 0.211, p = 0.024) and ABSI (I)
(r = 0.188, p = 0.046), respectively. ABSI (A) and
ABSI (I) can be used for differentiating between two
groups of normal and abnormal CIMT (p<0.001). The
mean CIMT is correlated with the anthropometric
parameters of central obesity WC and WHR but not
correlated with the generalized obesity marker BMI.
In contrast to our hypothesis, neither ABSI (A) nor

ABSI (I) are superior measures compared to WC and
WHR for determining the mean CIMT.

Our findings indicate that the novel index
ABSI (A) and ABSI (I) are not suitable for identifying
mean CIMT but ABSI can be used to distinguish
between individuals with and without early
atherosclerosis compared with anthropometric
parameters of obesity BMI, WC, and WHR. Thus, ABSI
is a suitable measurement to predict early subclinical
atherosclerosis (CIMT >0.9 mm).

A possible explanation for the contrasting
findings between our data and Krakauer NY et al(19), is
the endpoint variable, early atherosclerosis marker by
using CIMT versus premature death in the previous
study. Alternatively, participant characteristics may
explain the dissimilarities between our study and the
previous study. Our study perimenopausal and
menopausal population has approximately ABSI (A)
values of 0.0054+0.0016 m11/6⋅kg-2/3 vs. 0.081+0.0053
m11/6⋅kg-2/3 but surprisingly our study population had
a lower average BMI (24.89 kg/m2 vs. 25.6 kg/m2) and
lower average WC (females: 83 cm vs. 88 cm). The
explanation why ABSI is not similar is that our study
population comprising Thai participants was shorter
compared to the American study population of Krakauer
NY et al. The estimated average body height was 1.70
meters in the study of Krakauer NY et al, whereas our
study population had an average body height of 1.50
meters. This suggests that body height might confound
the capacity of ABSI to identify CIMT in our study
population. Future studies should further investigate
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Anthropometrics indices Mean Std. Error p-value          95% CI
Difference Difference

Lower Upper

A Body Shape Index (American formula) 0.0017 0.0005 0.001* 0.0026 0.0007
A Body Shape Index (Indonesian formula) 0.0005 0.0002 0.001* 0.0008 0.0002
Body mass index (kg/m2) 2.79 1.27 0.030* 0.2753 5.3111
Waist circumference (cm) 0.48 1.18 0.687 1.8577 2.8107
Hip circumference (cm) 1.54 1.05 0.146 0.5441 3.6295
Waist-hip ratio 0.02 0.018 0.220 0.0576 0.0134

Table 2. A Body Shape Index, anthropometrics index for classifying subclinical atherosclerosis association with carotid
intima media thickness (CIMT) >0.9 mm and normal CIMT

* Statistical significant p<0.05, 95% CI = 95% confidence interval

Parameters BMI WC HC WHR ABSI (A) ABSI (I)

Mean CIMT r 0.032 0.205* 0.079 0.251** 0.181 0.152
p-value 0.739 0.020 0.375 0.007 0.055 0.105

Atherosclerosis (CIMT >0.9 mm) r 0.121 0.055 0.010 0.097 0.211* 0.188*

p-value 0.198 0.533 0.909 0.304 0.024 0.046

Table 3. Correlation between carotid intima media thickness in perimenopausal/menopausal women according to A Body
Shape Index (ABSI) and anthropometrics indices

* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level (2-tailed).
CIMT = Carotid intima media thickness, BMI = Body mass index, WC = Waist circumference, HC = Hip circumference,
WHR = Waist-hip ratio, ABSI (A) = A Body Shape Index of American, ABSI (I) = A Body Shape Index of Indonesia or Asia

the limits of ABSI and especially study the impact of
body height on the calculation of ABSI.

Our study compared ABSI against BMI and
WC for predicting early atherosclerosis in perimeno-
pausal/menopausal women. This could have led to an
underestimation of our results. Therefore, the capacity
of BMI and WC to identify CIMT could somewhat be
higher. Finally, one might argue that the cross-sectional
nature of our study is suboptimal to study the
predictive capacity of anthropometric characteristics.
In future studies, the longitudinal relation between ABSI
and CVD incidence in perimenopausal/menopausal
women should be studied.

Conclusion
In the current study, we demonstrated that

the early atherosclerosis marker, CIMT >0.9 mm is
correlated with ABSI (A) and ABSI (I) in the
perimenopausal/menopausal population but not
correlated with anthropometric parameters WC and
WHR. Nonetheless, only WC and WHR, but not ABSI,
could significantly determine the mean CIMT. The

capacity of ABSI (A) and ABSI (I) gives an adequate
impression of early atherosclerosis to predict further
cardiovascular health status.

What is already known on this topic?
The present study is not the first report of

ABSI (A), ABSI (I) and CIMT values in an Asian
population but previous studies cannot be directly
applied to the perimenopausal/menopausal specific
subgroup in Thailand because of differences in ethnic
groups and environmental factors which likely CIMT
in our study.

What this study adds?
ABSI, in our study, is shown to be correlated

with an early atherosclerosis marker CIMT
measurement in individual specific perimenopausal/
menopausal participants from the Thai population that
is thicker than in those studies of other Asian
populations. The capacity of ABSI and traditional
anthropometric parameters in determining early
atherosclerosis was assessed using mean CIMT and
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subclinical atherosclerosis, CIMT >0.9 mm.

Acknowledgements
We thank all who participated in the study,

the staff at cardiovascular clinic and menopause clinic
of Suranaree University of Technology Hospital who
assisted the study. This study is supported by the
grant from Suranaree University of Technology.

Potential conflicts of interest
None.

References
1. Hubert HB, Feinleib M, McNamara PM, Castelli

WP. Obesity as an independent risk factor for
cardiovascular disease: a 26-year follow-up of
participants in the Framingham Heart Study.
Circulation 1983; 67: 968-77.

2. Must A, Spadano J, Coakley EH, Field AE, Colditz
G, Dietz WH. The disease burden associated with
overweight and obesity. JAMA 1999; 282: 1523-9.

3. Wilson PW, D’Agostino RB, Sullivan L, Parise H,
Kannel WB. Overweight and obesity as
determinants of cardiovascular risk: the
Framingham experience. Arch Intern Med 2002;
162: 1867-72.

4. Van Gaal LF, Mertens IL, De Block CE. Mechanisms
linking obesity with cardiovascular disease. Nature
2006; 444: 875-80.

5. Kahn SE, Hull RL, Utzschneider KM. Mechanisms
linking obesity to insulin resistance and type 2
diabetes. Nature 2006; 444: 840-6.

6. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT,
Hamalainen H, Ilanne-Parikka P, et al. Prevention
of type 2 diabetes mellitus by changes in lifestyle
among subjects with impaired glucose tolerance.
N Engl J Med 2001; 344: 1343-50.

7. Flegal KM, Kit BK, Orpana H, Graubard BI.
Association of all-cause mortality with overweight
and obesity using standard body mass index
categories: a systematic review and meta-analysis.
JAMA 2013; 309: 71-82.

8. Adams KF, Schatzkin A, Harris TB, Kipnis V,
Mouw T, Ballard-Barbash R, et al. Overweight,
obesity, and mortality in a large prospective cohort
of persons 50 to 71 years old. N Engl J Med 2006;
355: 763-78.

9. Nimkuntod P, Tongdee P. Association between
subclinical atherosclerosis among hyperlipidemia
and healthy subjects. J Med Assoc Thai 2015; 98
(Suppl 4): S51-7.

10. Nimkuntod P, Tongdee P. Plasma low-density
lipoprotein cholesterol/high-density lipoprotein
cholesterol concentration ratio and early marker
of carotid artery atherosclerosis. J Med Assoc Thai
2015; 98 (Suppl 4): S58-63.

11. Obesity: preventing and managing the global
epidemic. Report of a WHO consultation. World
Health Organ Tech Rep Ser 2000; 894: i-253.

12. Romero-Corral A, Somers VK, Sierra-Johnson J,
Thomas RJ, Collazo-Clavell ML, Korinek J, et al.
Accuracy of body mass index in diagnosing
obesity in the adult general population. Int J Obes
(Lond) 2008; 32: 959-66.

13. Wunderlich S, Brusca J, Bai Y. Overweight and
obesity among older adults: How should obesity
be determined? J Obes Wt Loss Ther 2012; 2: 147.

14. Nevill AM, Stewart AD, Olds T, Holder R.
Relationship between adiposity and body size
reveals limitations of BMI. Am J Phys Anthropol
2006; 129: 151-6.

15. Prentice AM, Jebb SA. Beyond body mass index.
Obes Rev 2001; 2: 141-7.

16. Browning LM, Hsieh SD, Ashwell M. A systematic
review of waist-to-height ratio as a screening tool
for the prediction of cardiovascular disease and
diabetes: 0.5 could be a suitable global boundary
value. Nutr Res Rev 2010; 23: 247-69.

17. Thomas DM, Bredlau C, Bosy-Westphal A, Mueller
M, Shen W, Gallagher D, et al. Relationships
between body roundness with body fat and
visceral adipose tissue emerging from a new
geometrical model. Obesity (Silver Spring) 2013;
21: 2264-71.

18. Ashwell M, Gunn P, Gibson S. Waist-to-height ratio
is a better screening tool than waist circumference
and BMI for adult cardiometabolic risk factors:
systematic review and meta-analysis. Obes Rev
2012; 13: 275-86.

19. Krakauer NY, Krakauer JC. A new body shape index
predicts mortality hazard independently of body
mass index. PLoS One 2012; 7: e39504.

20. He S, Chen X. Could the new body shape index
predict the new onset of diabetes mellitus in the
Chinese population? PLoS One 2013; 8: e50573.

21. Duncan MJ, Mota J, Vale S, Santos MP, Ribeiro
JC. Associations between body mass index, waist
circumference and body shape index with resting
blood pressure in Portuguese adolescents. Ann
Hum Biol 2013; 40: 163-7.

22. World Health Organization. Global health risks:
mortality and burden of disease attributable to



S86                                                                                                                  J Med Assoc Thai Vol. 99 Suppl. 7  2016

selected major risks. Geneva: WHO; 2009.
23. Dagenais GR, Auger P, Bogaty P, Gerstein H, Lonn

E, Yi Q, et al. Increased occurrence of diabetes in

people with ischemic cardiovascular disease and
general and abdominal obesity. Can J Cardiol 2003;
19: 1387-91.

⌫⌫⌫


   ⌫

 ⌫  ⌫ ⌫
 ⌫⌫⌫
⌫⌫
 ⌫⌫⌫ 
⌫ ⌫ ⌫ ⌫ 

⌫ ⌦ ⌫⌦     ⌫  
   ⌦    ⌫
⌫⌫ ⌫ ⌫  ⌫⌦
   ⌫ ⌫ ⌫
⌦    ⌫⌫  ⌫ ⌫ 
   ⌫⌫ ⌫
⌫⌫  
 ⌫     
 ⌫       ⌫
⌫⌫ 
⌫ ⌫⌫
⌫
 ⌫⌫ ⌫⌫ 
⌫ ⌦


