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Abstract:  
Introduction: Given the relationship between obesity and type 2 diabetes mellitus (T2DM) and hypertension, an indicator 
of body fat, A Body Shape Index (ABSI), has been considered to have apparent predictive power for these diseases. 

Objective: To determine the predictive power of the ABSI for DMT2 and hypertension in Peru through the analysis of the 
Demographic and Health Survey-2020 (ENDES-by its acronym in Spanish-2020). 

Methods: Cross-sectional analytical study of the ENDES-2020. The variables evaluated were ABSI, body mass index, 
high abdominal waist, waist-to-height ratio, body roundness index (BRI) and conicity index (COI). Areas under the curves 
(AUC) together with their 95% confidence interval (95%CI) were used to present each index. 

Results: A total of 19 984 subjects were studied. Regarding hypertension, the highest AUC was presented by the COI: 
AUC=0.707 (95%CI 0.694-0.719). While the ABSI obtained the penultimate place: AUC=0.702 (95% CI 0.689-0.715). In 
case of DM2, the highest ABC was presented by BRI: AUC=0.716 (95%CI 0.689-0.743); while ABSI obtained the second 
place: AUC=0.687 (95%CI 0.658-0.717).  

Conclusions: The results demonstrate that ABSI is not a good predictor for hypertension and DMT2 in the Peruvian 
population. If these findings are confirmed by other studies, its use would not be recommended for these diseases, and 
other anthropometric indicators that could perform better should be further explored. 

Keywords: Diabetes mellitus, hypertension, abdominal circumference, body weight, body height (Source: MeSH 
NLM). 

1. INTRODUCTION 

Hypertension and Diabetes Mellitus type 2 (DMT2) 
are global health problems with an incidence that is 
increasing rapidly throughout the world [1]. 
Consequently, arterial hypertension remains the 
leading cause of death globally with 10.4 million deaths 
per year [2]. While 1 in 11 people in the world has 
DMT2 [3], both illnesses have had great impact on 
worldwide public health systems.  

On the same way, the prevalence of arterial 
hypertension is estimated at 21.7% [4] and DMT2 
about 7% [5] among Peruvian people, which are still a 
matter of concern, added to this some studies indicate 
that obesity is closely related to hypertension and 
DMT2 [6]. Against this, assessment and control 
through anthropometric measurements have been 
useful as information to approach risk indicators in 
public health, mainly because they do not require 
technological sophistication. 

 

*Address correspondence to this author at the Instituto de Investigación en 
Ciencias Biomédicas de la Universidad Ricardo Palma, Peru; Tel: +51 
940072431; E-mail: victor.vera@urp.edu.pe, vicvepo@gmail.com 

Recently, Krakauer NY and Krakauer JC developed 
a new obesity index called the Body Shape Index 
(ABSI), based on abdominal waist, weight, and body 
mass index [7], which represents an interesting 
indicator for measuring related illnesses. Although 
some studies have found that ABSI is a good predictor 
of hypertension and DMT2 [8-11], some research has 
questioned its ability to [12-16]. So then, it is important 
to know its behavior in Peru for the aforementioned 
diseases. 

The present study aims to determine the predictive 
power of the ABSI for DMT2 and hypertension among 
Peruvian population registered in the demographic and 
health survey-2020 (ENDES-2020). 

2. METHODS 

2.1. Study Design 

We carried out a cross-sectional study from a 
secondary data analysis of the Demographic and 
Family Health Survey of Peru 2020. This was a 
database that worked with data obtained from a survey 
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with multistage sampling by clusters and representative 
of the country's population [17]. In addition, it collected 
data related to health indicators and responses to three 
questionnaires (household, individual, and health). 

2.2. Population and Sample 

The ENDES-2020 included a sample of 32,197 men 
and women aged 15 years or older from 25 Peruvian 
regions. In the present study, we included only those 
individuals that registered complete anthropometric 
measurements. The final sample analyzed was 19,984 
people. 

2.3. Variable Definition 

2.3.1. Response Variable 

People were considered to have hypertension if: 1) 
their average systolic blood pressure (two readings) 
was ≥140 mmHg or diastolic blood pressure was ≥90 
mmHg using a digital blood pressure monitor; or 2) 
through self-report, through the question if has a doctor 
ever diagnosed high blood pressure? (yes vs no) 

DMT2 was measured by self-report, using the 
question has a doctor ever diagnosed type 2 diabetes 
mellitus or high blood sugar levels? (yes vs no) 

2.3.2. Exposure Variables 

Waist Circumference (WC) 

Body Mass Index (BMI) = Weight (Kg) / Height2 
(meters)  

A Body Shape Index (ABSI) = WC
BMI 2 / 3x Height1/2

 

Body Roundness Index (BRI) = 364,2 - 365,5 x 
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Conicity Index (COI) = WC

0.109 Weight(kg)
Height(m)

 

Waist-to-height ratio (WHtR) = WC/Height 

2.3.3. Other Variables 

The following covariates were considered: sex 
(male vs female), age (categorized as 18 to 29, 30 to 
60, 61 years or older), area (rural vs urban), education 
(none, primary, secondary, higher) and rate of wealth 
(very poor, poor, medium, rich, very rich). 

2.4. Procedure and Statistical Analysis 

Data were analyzed using STATA version 17 
software. Descriptive statistics mean ± standard 
deviation (SD), previous normality-test assessed, 
absolute frequencies, and percentages were used to 
summarize demographic and metabolic characteristics. 
Sample weights and adjustment were used for the 
sample design (clustered and stratified) 

We analyzed the area under the curve (AUC) with 
95% confidence interval (95%CI) to estimate the 
discriminatory power of each variable. In addition, we 
established the optimal cut-off point to predict 
hypertension and DMT2 using the Youden index. For 
each evaluated index, we presented the values of 
sensitivity (sens), specificity (sp), positive and negative 
predictive value, and positive and negative likelihood 
ratio  

In addition, logistic regression analysis was 
performed considering the sample weights. Each index 
was divided into tertiles and crude OR (cOR) and 
adjusted OR (aOR) were obtained for the potential 
confounding variables: sex, categorized age, area, 
wealth and level of education. 

2.6. Ethical Aspects 

Because this study is a free-access secondary 
database and the data provided is anonymous, harm to 
the people in the study is minimal. 

3. RESULTS 

The Table 1 presents the characteristics of the 
entire sample. The relative frequency was presented in 
a weighted manner. 53.04 % were women. The most 
frequent age group was 30 to 60 years. The prevalence 
of hypertension was 22.15%, while DMT2 was 4.27%. 
The mean and SD of the ABSI was 0.08 ± 0.01. 

Table 2 shows the diagnostic accuracy. Regarding 
hypertension, the highest AUC was presented by COI: 
AUC=0.707 (95% CI 0.694-0.719), COP=1.29; sens = 
69.9% (95% CI 67.8-71.9) and sp=59.9% (95% CI 
58.8-61.0). While the ABSI obtained the penultimate 
place: AUC=0.702 (95% CI 0.689-0.715), COP=0.082; 
sensitivity=65.5% (95% CI 63.3-67.6); sp=65.4% (95% 
CI 64.3-66.5). In the case of T2DM, the highest AUC 
was presented by the BRI: AUC=0.716 (95% CI 0.689-
0.743), COP=4.74; sens = 64.1% (95% CI 58.5-69.4) 
and sp=61.9% (95% CI 60.9-62.9). While the ABSI 
obtained second place: AUC=0.687 (95% CI 0.658-
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0.717), COP=0.082; sens=64.1% (95% CI 4 8.5-69.4); 
sp=55.2% (95% CI 54.1-56.2). In Figure 1a and 1b we 
show the ROC curves of each indicator evaluated, both 
for hypertension and for DMT2, respectively. 

Table 1: Characteristics of the Sample Taken from the 
ENDES-2020 

Characteristics n (% weighted) 

Sex 

Masculine  9385 (46.96) 

Feminine  10599 (53.04) 

Categorized age 

18 to 29 years old  5664 (30.40) 

30 to 60 years old  10957 (52.30) 

61 years old or more 3363 (17.30) 

Area 

Rural  4420 (15.34) 

Urban  10357 (84.66) 

Education 

None 221 (1.04) 

Primary 2931 (14.60) 

Secundary 6461 (44.61) 

Superior 4740 (39.75) 

Wealth 

Very poor 3783 (13.54) 

Poor 3794 (19.42) 

Medium 3071 (22.32) 

Rich 2331 (21.93) 

Very rich 1798 (22.79) 

Systolic blood pressure (mmHg)*  123.23 ± 18.19 

Diastolic blood pressure (mmHg)* 73.10 ± 10.45 

BMI(Kg/m2)*  27.52 ± 4.93 

WC (cm)*  92.67 ± 12.06 

WHtR*  0.59 ± 0.08  

ABSI*  0.08 ± 0.01 

BRI*  5.28 ± 1.86 

COI*  1.29 ± 0.80 

Arterial Hypertension 

Yes 3722 (22.15) 

DMT2 

Yes 720 (427) 

*Mean and standard deviation. 
 

For the multivariable regression analysis, in the 
case of hypertension, as the tertile increased, a 

statistically significant association was found with each 
anthropometric indicator, except with the ABSI Table 3. 

In the case of DMT2, no statistically significant 
association was found between each anthropometric 
indicator, except for the third tertile of the ABSI (aOR: 
1.69; 95% CI 1.02 - 2.80) and the COI (aOR: 1.70; 1.01 
- 2.85) Table 4. 

4. DISCUSSION 

4.1. Main Findings 

In this study, the predictive capacity of ABSI for 
DMT2 and hypertension was estimated, in comparison 
with other indices, in addition to estimating the optimal 
cut-off points for these. It was found that the ABSI is 
not the best indicator for these diseases. In addition, in 
the association analysis, the ABSI did not show an 
association with hypertension, while for DMT2 it was 
only present with the third tertile. To the best of our 
knowledge, this is the first study that estimates said 
power using a database with information representative 
of Peru. 

4.2. Comparison with other Studies 

In relation to hypertension, ABSI has been shown to 
be indirectly useful for cardiovascular mortality [8,13], 
endothelial dysfunction [18] and metabolic syndrome in 
the Peruvian population [19]. Which shows that it could 
have an effect on cardiovascular health, although not 
specifically on hypertension. 

Multiple studies corroborate these findings. Cheung 
[20], who carried out a study in Indonesia, found that 
the ABSI is the least associated with the incidence of 
hypertension, unlike the WC and the BMI. The same 
with the work of Choi et al. [21], where WC and WHtR 
showed a superior predictive capacity compared to COI 
and ABSI, to determine the incidence of hypertension 
in a prospective study based on the community. Yang 
et al. [22], who identified a total of 1,787 incident cases 
of hypertension (27.59%), did not find a significant 
association or a good predictive capacity on the part of 
the ABSI. Another study showed that ABSI had the 
weakest association with hypertension, while BRI was 
the best [23]. The latter has also been seen in a 
systematic review, where BRI was better than ABSI. 

For ABSI and DMT2, these findings are like others 
worldwide. The work of Chang et al. [12] summarizes 
that the ABSI showed the weakest predictive capacity, 
while the BRI showed the best. He et al. [15] in a 
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Table 2: Diagnostic Values of Obesity Indices for Hypertension and DMT2 

 COP YI 
AUC 

(CI 95%) 
Sens (%) 
(IC 95%) 

Sp (%) 
(IC 95%) 

PPV (%) 
(IC 95%) 

NPV (%) 
(IC 95%) 

LR+ (%) 
(IC 95%) 

LR-(%) 
(IC 95%) 

Hypertension 

WC (cm) 95.45 0.285 
0.688 

(0.675 - 0.702) 
59.5 

(57.3 - 61.7) 
68.7 

(67.6 - 69.7) 
32.8 

(31.2 - 34.4) 
86.8 

(86.0 - 87.7) 
1.90 

(1.81 - 2.00) 
0.59  

(056 - 0.62) 

BMI (Kg/m2) 27.03 0.224 
0.648 

(0.634 - 0.661) 
60,0 

(57.7 - 62.2) 
62.3 

(61.2 - 63.4) 
29.0 

(27.6 - 30.5) 
85.8 

(84.9 - 86.7) 
1.59 

(1.52 - 1.67) 
0.64  

(0.61 - 0.68) 

ABSI 0.082 0.234 
0.661 

(0.647 - 0.674) 
56.7 

(54.5 - 59.0) 
65.6 

(64.6 - 66.7) 
29.8 

(28.3 - 31.3) 
85.5 

(84.6 - 86.4) 
1.65 

(1.57 - 1.74) 
0.66  

(0.62 - 0.70) 

BRI 4.92 0.309 
0.702 

(0.689 - 0.715) 
65.5 

(63.3 - 67.6) 
65.4 

(64.3 - 66.5) 
32.7 

(31.3 - 34.3) 
88.1 

(87.2 - 88.9) 
1.89 

(1.81 - 1.98) 
0.53  

(0.49 - 0.56) 

COI 1.29 0,.307 
0.707 

(0.694 - 0.719) 
69.9 

(67.8 - 71.9) 
59.9 

(58.8 - 61.0) 
30.9 

(29.6 - 32.3) 
88.6 

(87.6 - 89.4) 
174 

(1.67 - 1.81) 
0.50  

(0.47 - 0.54) 

WHtR 0.58 0312 
0702 

(0.689 - 0.715) 
63.1 

(60.8 - 65.2) 
67.1 

(66.0 - 68.2) 
33.0 

(31.5 - 34.6) 
87.6 

(86.7 - 88.4) 
1.92 

(1.83 - 2.01) 
0.55  

(0.52 - 0.58) 

DMT2 

WC (cm) 88.85 0.255 
0.673 

(0.644-0.701) 
84.8 

(80.3-88.6) 
40.7 

(39.7-41.8) 
4.6 

(4.1-5.2) 
98.7 

(98.3-99.1) 
1.43 

(1.36 - 1.50) 
0.37 

(0.29 - 0.49) 

BMI (Kg/m2) 27.82 0.173 
0.608 

(0.578-0.639) 
52.1 

(46.4-57.8) 
65.1 

(64.1-66.1) 
4.8 

(4.1-5.6) 
97.6 

(97.1-97.9) 
1.49 

(134 - 1.67) 
0.74 

(0.65 - 0.83) 

ABSI 0.082 0.279 
0.687 

(0.658-0.717) 
64.1 

(58.5-69.4) 
61.9 

(60.9-62.9) 
5.4 

(4.7-6.2) 
98.1 

(97.7-98.4) 
1.68 

(1.54 - 1.84) 
0.58 

(0.50 - 0.67) 

BRI 4.74 0.310 
0.716 

(0.689 - 0.743) 
75.7 

(70.6-80.4) 
55.2 

(54.1-56.2) 
5.4 

(4.8-6.2) 
98.5 

(98.2-98.8) 
1.69 

(1.58 - 1.81) 
0,44 

(0,36 - 0,54) 

COI 1.32 0.339 
0.680 

(0.653 - 0.708) 
62.5 

(56.8-67.9) 
70.4 

(69.5-71.4) 
6.7 

(5.8-7.7) 
98.2 

(97.9-98.5) 
2.11 

(1.93 - 2.31) 
0.53 

(0.46 - 0.62) 

WHtR 0.57 0.310 
0.680 

(0653 - 0.708) 
73.1 

(67.8-78.0) 
56.1 

(55.1-57.1) 
5.4 

(4.7-6.1) 
98.4 

(98.0-98.7) 
1.67 

(1.55 - 1.79) 
0.48 

(0.40 - 0.58) 

COP: cut-off point, Sens: sensitivity, Sp: specificity, PPV: positive predictive value, NPV: negative predictive value, LR+: positive likelihood ratio, LR-: negative 
likelihood ratio, 95% CI: 95% confidence interval %, YI: Younden Index. 
 
 

  
    a        b 
Figure 1: a ROC curve for hypertension. b ROC curve for DMT2. 

 
 



118     International Journal of Statistics in Medical Research, 2022, Vol. 11 Heredia et al. 

Table 3: Crude and Adjusted Logistic Regression Analysis for the Association between Arterial Hypertension and 
each Anthropometric Indicator 

Arterial hypertension 
Characteristics 

cOR CI 95% p aOR* CI 95% P* 

Q1 Ref   Ref   
Q2 2,40 2,01 - 2,86 <0,001 1,53 1,21 - 1,94 <0,001 

WC (cm) 

Q3 4,82 4,06 - 5,71 <0,001 3,59 2,83 - 4,56 <0,001 

Q1 Ref   Ref   
Q2 1,66 1,41 - 1,95 <0,001 1,36 1,07 - 1,71 <0,001 

BMI (Kg/m2) 

Q3 3,29 2,83 - 3,83 <0,001 3,05 2,41 - 3,85 <0,001 

Q1 Ref   Ref   
Q2 1,78 1,50 - 2,12 <0,001 1,09 0,88 - 1,37 0,408 

ABSI 

Q3 3,20 2,73 - 3,74 <0,001 1,16 0,93 - 1,44 0,170 

Q1 Ref   Ref   
Q2 2,40 2,01 - 2,86 <0,001 1,61 1,26 - 2,05 <0,001 

BRI 

Q3 4,82 4,06 - 5,71 <0,001 3,09 2,43 - 3,92 <0,001 

Q1 Ref   Ref   
Q2 2,54 2,13 - 3,04 <0,001 0,41 0,23 - 0,59 <0,001 

COI 

Q3 5,51 4,65 - 6,54 <0,001 0,70 0,52 - 0,88 <0,001 

Q1 Ref   Ref   
Q2 2,40 2,01 - 2,86 <0,001 1,61 1,26 - 2,05 <0,001 

WHtR 

Q3 4,82 4,06 - 5,71 <0,001 3,09 2,43 - 3,92 <0,001 

*Adjusted by sex, categorized age, area, wealth and level of education. 
cOR: crude odds ratio. aPR: adjusted odds ratio. 
95% confidence intervals (95% CI). 
 
Table 4: Crude and Adjusted Logistic Regression Analysis for the Association between DMT2 and each 

Anthropometric Indicator 

Diabetes mellitus type 2  
Characteristics 

cOR IC 95% p aOR* IC 95% p 

Q1 Ref   Ref   
Q2 2,04 1,39 - 3,00 <0,001 1,09 0,69 - 1,74 0,688 

WC (cm) 

Q3 3,87 2,70 - 5,55 <0,001 1,42 0,91 - 2,20 0,117 

Q1 Ref   Ref   
Q2 1,41 1,03 - 1,93 0,034 0,92 0,60 - 1,41 0,721 

BMI (Kg/m2) 

Q3 2,24 1,64 - 3,06 <0,001 1,23 0,83 - 1,82 0,284 

Q1 Ref   Ref   
Q2 2,10 1,42 - 3,11 <0,001 1,47 0,92 - 2,35 0,103 

ABSI 

Q3 4,57 3,22 - 6,47 <0,001 1,69 1,02 - 2,80 0,040 

Q1 Ref   Ref   
Q2 2,33 1,60 - 3,41 <0,001 0,99 0,63 - 1,55 0,984 

BRI 

Q3 4,28 2,96 - 6,19 <0,001 1,51 0,95 - 2,38 0,075 

Q1 Ref   Ref   
Q2 2,04 1,34 - 3,11 0,001 1,12 0,68 - 1,84 0,651 

COI 

Q3 5,51 3,77 - 8,05 <0,001 1,70 1,01 - 2,85 0,042 

Q1 Ref   Ref   
Q2 3,34 1,60 - 3,41 <0,001 1,00 0,64 - 1,56 0,984 

WHtR 

Q3 4,28 2,96 - 6,20 <0,001 1,51 0,95 - 2,38 0,075 

*Adjusted by sex, categorized age, area, wealth and level of education. 
cOR: crude odds ratio. aPR: adjusted odds ratio. 
95% confidence intervals (95% CI). 
Source: self-made. 
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prospective study conducted in China, found that ABSI 
was not superior to BMI and WC in predicting T2DM. 
Similarly, Fujita et al. [16], in a retrospective cohort 
study, concluded that, compared to BMI or WC, ABSI 
was not a better predictor of T2DM, hypertension and 
dyslipidemia in Japanese adults. 

Nascimento-Souza et al. [24], who conducted a 
study in Brazilian older adults, concluded that given the 
low predictability of the ABSI, BMI, WC and the waist-
hip ratio probably continue to be useful indices in public 
health, at least in relation to with hypertension and 
DMT2. However, the studies by Gómez-Peralta et al. 
[9] and the cohort by Tate et al. [11] found that ABSI 
does have the ability to identify patients with T2DM. 

4.3. Interpretation of Results 

The reasons behind the weak predictive power of 
the ABSI, compared to the other indices, are still 
unclear. One reason would be because the ABSI was 
initially developed to predict the risk of mortality in a 
follow-up study [7], and we applied it to predict DMT2 
and hypertension. Another argument would be that the 
ABSI formula was developed in the United States, 
where body characteristics differ in our population, so it 
would be necessary to modify said calculation for the 
Peruvian people. 

4.4. Implication in Public Health 

Both DMT2 and hypertension are chronic diseases 
that lead to several metabolic diseases, this condition 
has been growing rapidly throughout the world. 
Therefore, for Peru as for Latin American countries, to 
delay or prevent the acute onset of these conditions, 
early detection is necessary in health facilities, 
especially in primary care. For this, it is necessary to 
have accurate, accessible, and easy-to-measure 
methods. This study gives us a first overview of the 
markers that could be quite reliable for this purpose, 
and which ones seem to indicate that they are not. 

4.5. Study Limitations 

This study has some limitations. The predictive 
power of the ABSI has been carried out in a cross-
sectional study, so it does not allow the establishment 
of a temporal relationship between variables, requiring 
subsequent longitudinal studies. Another aspect to 
highlight is the use of self-reported information for the 
case of DMT2, which may have introduced an 
information bias in the study; however, studies have 
shown its usefulness [25,26]. 

5. CONCLUSIONS 

The results show that ABSI is not a good predictor 
of hypertension and T2DM in the Peruvian population. 
If these findings are confirmed with other studies, their 
use would not be recommended for these diseases, 
and other anthropometric indicators that could have 
better performance should continue to be explored. 

COMPETING INTEREST 

The authors declared they do not have a potential 
conflict of interest and have not received financial 
funding from public or non-public institutions. 

ACKNOWLEDGEMENT 

None. 

FUNDING 

This study did not receive funding from public or 
non-public organization 

AUTHORSHIP CONTRIBUTIONS 

The authors participated in the genesis of the idea, 
project design, data collection and interpretation, 
analysis of results, and preparation of the manuscript of 
this research work. 

FINANCING 

Self-financed. 

REFERENCES 

[1] Tsimihodimos V, Gonzalez-Villalpando C, Meigs JB, 
Ferrannini E. Hypertension and Diabetes Mellitus: 
Coprediction and Time Trajectories. Hypertens Dallas Tex 
1979 2018; 71(3): 422-8.  
https://doi.org/10.1161/HYPERTENSIONAHA.117.10546 

[2] GBD 2017 Risk Factor Collaborators. Global, regional, and 
national comparative risk assessment of 84 behavioural, 
environmental and occupational, and metabolic risks or 
clusters of risks for 195 countries and territories, 1990-2017: 
a systematic analysis for the Global Burden of Disease Study 
2017. Lancet Lond Engl 2018; 392(10159): 1923-94.  
https://doi.org/10.1016/S0140-6736(18)32225-6 

[3] Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology 
of type 2 diabetes mellitus and its complications. Nat Rev 
Endocrinol 2018; 14(2): 88-98.  
https://doi.org/10.1038/nrendo.2017.151 

[4] INEI - Perú: Enfermedades No Transmisibles y 
Transmisibles, 2020 [Internet]. [citado el 30 de noviembre de 
2021]. Disponible en: https://www.inei.gob.pe/media/ 
MenuRecursivo/publicaciones_digitales/Est/Lib1796/ 

[5] Carrillo-Larco R, Bernabé-Ortiz A. Diabetes mellitus tipo 2 en 
Perú: una revisión sistemática sobre la prevalencia e 
incidencia en población general. Rev Peru Med Exp Salud 
Publica 2019; 36(1): 26-36.  
https://doi.org/10.17843/rpmesp.2019.361.4027 



120     International Journal of Statistics in Medical Research, 2022, Vol. 11 Heredia et al. 

[6] Saxton SN, Clark BJ, Withers SB, Eringa EC, Heagerty AM. 
Mechanistic Links Between Obesity, Diabetes, and Blood 
Pressure: Role of Perivascular Adipose Tissue. Physiol Rev 
2019; 99(4): 1701-63.  
https://doi.org/10.1152/physrev.00034.2018 

[7] Krakauer NY, Krakauer JC. A New Body Shape Index 
Predicts Mortality Hazard Independently of Body Mass Index. 
PLOS ONE 2012; 7(7): e39504.  
https://doi.org/10.1371/journal.pone.0039504 

[8] Bertoli S, Leone A, Krakauer NY, Bedogni G, Vanzulli A, 
Redaelli VI, et al. Association of Body Shape Index (ABSI) 
with cardio-metabolic risk factors: A cross-sectional study of 
6081 Caucasian adults. PLoS ONE 2017; 12(9): e0185013.  
https://doi.org/10.1371/journal.pone.0185013 

[9] Biolo G, Di Girolamo FG, Breglia A, Chiuc M, Baglio V, Vinci 
P, et al. Inverse relationship between “a body shape index” 
(ABSI) and fat-free mass in women and men: Insights into 
mechanisms of sarcopenic obesity. Clin Nutr Edinb Scotl 
2015; 34(2): 323-7.  
https://doi.org/10.1016/j.clnu.2014.03.015 

[10] Gažarová M, Galšneiderová M, Mečiarová L. Obesity 
diagnosis and mortality risk based on a body shape index 
(ABSI) and other indices and anthropometric parameters in 
university students. Rocz Panstw Zakl Hig 2019; 70(3): 267-
75.  
https://doi.org/10.32394/rpzh.2019.0077 

[11] Tate J, Knuiman M, Davis WA, Davis TME, Bruce DG. A 
comparison of obesity indices in relation to mortality in type 2 
diabetes: the Fremantle Diabetes Study. Diabetologia 2020; 
63(3): 528-36.  
https://doi.org/10.1007/s00125-019-05057-8 

[12] Chang Y, Guo X, Chen Y, Guo L, Li Z, Yu S, et al. A body 
shape index and body roundness index: two new body 
indices to identify diabetes mellitus among rural populations 
in northeast China. BMC Public Health 2015; 15: 794.  
https://doi.org/10.1186/s12889-015-2150-2 

[13] Wang F, Chen Y, Chang Y, Sun G, Sun Y. New 
anthropometric indices or old ones: which perform better in 
estimating cardiovascular risks in Chinese adults. BMC 
Cardiovasc Disord 2018; 18(1): 14.  
https://doi.org/10.1186/s12872-018-0754-z 

[14] Tian S, Zhang X, Xu Y, Dong H. Feasibility of body 
roundness index for identifying a clustering of 
cardiometabolic abnormalities compared to BMI, waist 
circumference and other anthropometric indices: the China 
Health and Nutrition Survey, 2008 to 2009. Medicine 
(Baltimore) 2016; 95(34): e4642.  
https://doi.org/10.1097/MD.0000000000004642 

[15] 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(1): e50573.  
https://doi.org/10.1371/journal.pone.0050573 

[16] Fujita M, Sato Y, Nagashima K, Takahashi S, Hata A. 
Predictive power of a body shape index for development of 
diabetes, hypertension, and dyslipidemia in Japanese adults: 

a retrospective cohort study. PloS One 2015; 10(6): 
e0128972.  
https://doi.org/10.1371/journal.pone.0128972 

[17] INEI - Perú: Encuesta Demográfica y de Salud Familiar-
ENDES 2020 [Internet]. [citado el 30 de noviembre de 2021]. 
Disponible en: https://www.inei.gob.pe/media/Menu 
Recursivo/publicaciones_digitales/Est/Lib1795/ 

[18] Kajikawa M, Maruhashi T, Kishimoto S, Yamaji T, Harada T, 
Hashimoto Y, et al. A body shape index is associated with 
endothelial dysfunction in both men and women. Sci Rep 
2021; 11(1): 17873.  
https://doi.org/10.1038/s41598-021-97325-0 

[19] Stefanescu A, Revilla L, Lopez T, Sanchez SE, Williams MA, 
Gelaye B. Using A Body Shape Index (ABSI) and Body 
Roundness Index (BRI) to predict risk of metabolic syndrome 
in Peruvian adults. J Int Med Res 2020; 48(1): 
300060519848854.  
https://doi.org/10.1177/0300060519848854 

[20] Cheung YB. “A Body Shape Index” in middle-age and older 
Indonesian population: scaling exponents and association 
with incident hypertension. PloS One 2014; 9(1): e85421.  
https://doi.org/10.1371/journal.pone.0085421 

[21] Choi JR, Ahn SV, Kim JY, Koh SB, Choi EH, Lee GY, et al. 
Comparison of various anthropometric indices for the 
identification of a predictor of incident hypertension: the 
ARIRANG study. J Hum Hypertens 2018; 32(4): 294-300.  
https://doi.org/10.1038/s41371-018-0043-4 

[22] Yang J, Wang F, Han X, Yuan J, Yao P, Liang Y, et al. 
Different anthropometric indices and incident risk of 
hypertension in elderly population: a prospective cohort 
study. Zhonghua Yu Fang Yi Xue Za Zhi 2019; 53(3): 272-8.  

[23] Calderón-García JF, Roncero-Martín R, Rico-Martín S, De 
Nicolás-Jiménez JM, López-Espuela F, Santano-Mogena E, 
et al. Effectiveness of Body Roundness Index (BRI) and a 
Body Shape Index (ABSI) in Predicting Hypertension: A 
Systematic Review and Meta-Analysis of Observational 
Studies. Int J Environ Res Public Health 2021; 18(21): 
11607.  
https://doi.org/10.3390/ijerph182111607 

[24] Nascimento-Souza MA, Lima-Costa MF, Peixoto SV. “A body 
shape index” and its association with arterial hypertension 
and diabetes mellitus among Brazilian older adults: National 
Health Survey (2013). Cad Saúde Pública [Internet] 2019 
[citado el 30 de noviembre de 2021]; 35.  
https://doi.org/10.1590/0102-311x00175318 

[25] Pastorino S, Richards M, Hardy R, Abington J, Wills A, Kuh 
D, et al. Validation of self-reported diagnosis of diabetes in 
the 1946 British birth cohort. Prim Care Diabetes 2015; 9(5): 
397-400.  
https://doi.org/10.1016/j.pcd.2014.05.003 

[26] Fontanelli M de M, Teixeira JA, Sales CH, Castro MA de, 
Cesar CLG, Alves MCGP, et al. Validation of self-reported 
diabetes in a representative sample of São Paulo city. Rev 
Saude Publica 2017; 51: 20.  
https://doi.org/10.1590/s1518-8787.2017051006378 

 
Received on 26-09-2022 Accepted on 15-10-2022 Published on 24-10-2022 
 
https://doi.org/10.6000/1929-6029.2022.11.14 
 
© 2022 Heredia et al.; Licensee Lifescience Global. 
This is an open access article licensed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution and reproduction in any medium, 
provided the work is properly cited. 


