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Abstract

The aim was to evaluate the separate and joint association of abdominal adi-
posity indicators (a body shape index – ABSI, waist circumference – WC, 
waist-to-height ratio – WHtR) and body mass index (BMI) with arterial 
hypertension and diabetes mellitus, in Brazilian older adults. Data from 
the 2013 Brazilian National Health Survey (PNS 2013) were used for the 
population aged 60 years or older (10,537 older adults). Arterial hypertension 
and diabetes mellitus outcomes were self-reported and the following anthro-
pometric indices were evaluated by direct measurement: a ABSI, BMI, WC 
and WHtR. Associations were assessed by logistic regression, with adjustments 
for confounding factors. The results of this study evidenced a higher strength 
of association between the report of arterial hypertension and diabetes mel-
litus with BMI, WC and WHtR in the Brazilian population of older adults 
in separate analyses, when compared to ABSI. When adjusted for BMI, ABSI 
showed a greater strength of association with the outcomes, but it was not su-
perior to the performance of WC and WHtR. Considering the lower strength 
of association, in separate and joint analyses, between the new index (ABSI) 
and the chronic conditions assessed, BMI, WC and WHtR probably remain as 
useful indices in public health, at least in relation to arterial hypertension and 
diabetes mellitus in Brazilian older adults. 
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Introduction 

Among the main risk factors for the occurrence of chronic noncommunicable diseases (NCD), excess 

weight can be highlighted, especially as a determinant of cerebrovascular diseases, arterial hyper-

tension and diabetes mellitus 1,2. Epidemiological studies suggest that an increase in the prevalence 

of arterial hypertension and diabetes mellitus is associated with increased body weight 3,4 how-

ever, the importance of abdominal fat in determining cardiovascular and metabolic events should  

be highlighted 5,6,7,8.

In this sense, several anthropometric indicators have been proposed to identify the population 

with the highest risk of cardiovascular events, and the body mass index (BMI) is the most used to 

evaluate excess weight in epidemiological studies. However, its use has been questioned because it 

does not distinguish between the accumulation of lean and fat body mass, nor the concentration of 

peripheral and abdominal fat 9,10. In addition, waist circumference (WC) has been used to complement 

BMI assessment, but this indicator has limitations to adequately estimate body fat distribution, as it 

does not take height into account; also, taller individuals have a larger waist circumference, but not 

necessarily a greater accumulation of abdominal fat 11,12. Consequently, researchers proposed waist-

to-height ratio (WHtR) as an alternative to WC 1. However, due to the high correlation between WC 

and WHtR, it is unlikely that these two measures would produce different results regarding the asso-

ciation with health outcomes 13. Due to the limitations of WC, new measures to evaluate abdominal 

adiposity were proposed to complement BMI, such as “a body shape index” (ABSI), which is based 

on WC, adjusted for height and BMI. This index was able to adequately predict risk of death from all 

causes in the USA population, with a better performance than WC. However, the authors emphasized 

that ABSI’s predictive power for all-cause mortality differed among ethnicities, with lower power 

among Latinos compared to Caucasians and African-Americans 14.

Regarding morbidity, ABSI was a weak predictor of risk of cardiovascular diseases and metabolic 

syndrome in Iranian adults 15 and risk of stroke among Spanish men 16, when compared to WHtR. 

However, little is known about its association with morbidity and mortality in Brazil 17, especially in 

population of older adults, which is rapidly growing in the country, with a high NCD burden 18. In 

addition, due to the miscegenation of the Brazilian population 19, ABSI may have a different perfor-

mance in terms of understanding the risks of important diseases present in this population.

In this context, this study aimed to evaluate the separate and joint association of indicators of 

abdominal adiposity (ABSI, WC, WHtR) and BMI with arterial hypertension and diabetes mellitus, in 

Brazilian older adults. 

Methodology 

Study population 

This is a cross-sectional, household-based study that used data from the Brazilian National Health 

Survey (PNS), conducted in 2013, with a representative sample of the Brazilian adult population, by 

the Brazilian Institute of Geography and Statistics (IBGE) and the Ministry of Health. The PNS was 

approved by the National Committee for Ethics in Research (CONEP) in 2013, regulation number 

328,159, and all participants signed an informed consent form 20.

The sample selection was carried out in three stages, with census tracts, households and residents 

aged 18 years or over as primary, secondary and tertiary units, respectively. For each selected house-

hold, an interview was conducted with one adult aged 18 years or more, who was selected using an 

equiprobability method among all adults living in the household. The interviews were conducted in 

more than 64 thousand households (response rate = 94%) 21. For the present study, participants aged 

60 or over who had complete information for all variables of interest were selected, which resulted 

in a sample of 10,537 older adults (94.3% of the older adults PNS respondents). Data collection was 

carried out using structured questionnaires and performed at the selected household, along with a 

physical examination to collect anthropometric measurements.
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Variables and collection procedures 

The dependent variables were self-reported arterial hypertension and diabetes mellitus, which were 

defined by answering the following questions: “Has a doctor ever diagnosed you with arterial hyper-

tension (high blood pressure)?” and “Has a doctor ever diagnosed you with diabetes?”. The main expo-

sure variables were anthropometric indices, evaluated by direct measurements. Weight and height 

were measured according to techniques recommended by the literature, with the participants in light 

clothing and without shoes. A portable digital scale and a portable stadiometer were used to measure 

weight and height, respectively, with the individuals in an upright position. WC was measured using 

a flexible and inelastic tape measure, at the midpoint between the last rib and the iliac crest, with 

the interviewee standing and at the end of a normal expiration 22. WHtR was calculated by dividing 

the waist circumference (cm) by height (cm). BMI was calculated dividing the individual’s weight in 

kilograms by the square of the height in meters. ABSI was calculated using the following formula:  

WC (m) ÷ (BMI2/3 × height (m)1/2) 14. 

The potential confounding variables included: age in years (continuous), sex (male and female), 

self-reported skin color (white and non-white) and education, categorized as low (without education/

basic education), medium (high school) and high (higher education). Health behaviors included smok-

ing (never smoked, ex-smoker and current smoker), alcohol consumption (no consumption, moderate 

consumption – between 1 and 7 doses/week for women and 1 to 14 doses/week for men, and at-risk 

consumption – more than 7 doses/week for women and more than 14 doses/week for men) 23 and 

physical activity in leisure time (active and non-active). Smoking was assessed based on the follow-

ing questions: “Do you currently smoke any tobacco products?” and “In the past, did you smoke any 

tobacco products?”. Two questions were used to evaluate alcohol consumption: “How many days 

a week do you usually drink alcohol?” and “In general, on the days you drink, how many doses of 

alcohol do you consume? (1 serving of alcohol is equivalent to 1 can of beer, 1 glass of wine or 1 dose 

of rum, whiskey or other distilled alcohol)”. Physical activity in leisure time was evaluated based on 

the answers to questions about frequency and duration. Older adults who did at least 150 minutes of 

moderate-intensity or 75 minutes of vigorous exercise per week were considered physically active 24.

Statistical analyses 

Rao-Scott test (categorical variables) and Wald test (continuous variables) were used to compare the 

distribution of all dependent variables for men and women. All variables used in this study were com-

pared between hypertensive and normotensive, diabetic and non-diabetic, using the Rao–Scott test 

(categorical variables) and Wald test (continuous variables). All anthropometric measurements were 

converted to Z score using the following equation:

Z score = 

As no significant interaction between the anthropometric indicators and sex (p < 0.05) was 

observed, multiple regression analysis results were presented for the whole sample. Logistic regres-

sion analysis was used to evaluate the association between arterial hypertension, diabetes mellitus 

and transformed anthropometric indices (Z score), with estimated odds ratio (OR) and respective 95% 

confidence intervals (95%CI). To evaluate the association between the anthropometric indicators and 

the outcomes of interest, the following models were constructed: 

Model 1: unadjusted model. 

Model 2: evaluates the separate association of each anthropometric indicator adjusted by confound-

ing factors. 

Model 3: evaluates the association of each abdominal adiposity indicator adjusted by BMI (continu-

ous) and confounding factors. 

Model 4: evaluates the association of BMI adjusted by ABSI (continuous) and confounding factors.

Analyses were performed using Stata software version 13.0 (https://www.stata.com), incorporat-

ing the effect of the sample design and individual probability weights.
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Results

A total of 10,537 individuals participated in this study (66.7% women), with a mean age of 69.8 years 

(95%CI: 69.5-70.1 years). Considering the total study population, the prevalence of arterial hyper-

tension was 52.3% (95%CI: 50.5-54.1), 55.8% among women and 47.6% among men (p < 0.001). The 

prevalence of diabetes mellitus was 19% (95%CI: 17.9-20.4) in the total population and 20.4% among 

women and 17.3% among men (p = 0.047). Men had a higher proportion of smokers, former smok-

ers and alcohol consumption than women. Regarding anthropometric indices, the mean values of 

ABSI and WC were higher among men (0.0859m11/6kg-2/3 and 97.7cm, respectively), while women 

had higher mean BMI and WHtR (27.5kg/m2 and 0.61, respectively). The other variables showed no 

significant difference between sexes.

Table 1 shows the characteristics of the sample according to reports of arterial hypertension and 

diabetes mellitus. Older adults who reported arterial hypertension and diabetes mellitus had similar 

characteristics: they were older, mostly women, had lower education, higher proportion of former 

smoker and lower proportion of current smoker and alcohol consumption, except for diabetics who 

had a higher proportion of physical inactivity compared to non-diabetics.

Table 2 presents the mean values (and standard deviations) of the anthropometric indices accord-

ing to the diagnosis of arterial hypertension and diabetes mellitus. It was verified that the diseases 

studied were associated with higher values of all anthropometric indicators considered in the study. 

Table 1

Sociodemographic characteristics and health behaviors among Brazilian older adults, according to reports of arterial 

hypertension and diabetes mellitus. Brazilian National Health Survey, 2013. 

Variables Hypertension Diabetes

No Yes p-value No Yes p-value

Age, mean (SD) 69.2 (8.2) 70.4 (7.9) < 0.001 69.7 (8.2) 70.3 (7.4) 0.049

Sex < 0.001 0.047

Male 46.9 38.8 43.6 38.7

Female 53.1 61.2 56.4 61.3

Skin color 0.291 0.384

White 55.7 53.9 54.9 53.9

Non-white 44.3 46.1 45.1 46.1

Education < 0.001 0.002

Higher education 12.4 9.1 11.4 7.6

High school 14.4 11.0 13.0 11.0

Without education/Basic education  73.2 79.9 75.6 81.4

Smoking < 0.001 < 0.001

Never smoked 57.0 57.1 57.0 57.0

Ex-smoker 28.8 33.1 30.1 35.2

Current smoker 14.2 9.8 12.9 7.8

Alcohol consumption (doses per week) < 0.001 < 0.001

No consumption 83.2 88.5 84.7 91.3

Moderate 11.0 8.1 10.4 5.4

At-risk 5.8 3.4 4.9 3.3

Physical activity in leisure time 0.274 0.021

Active 14.8 13.5 14.8 11.3

Non-active 85.2 86.5 85.2 88.7

SD: standard deviation. 
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Table 2

Anthropometric indices among Brazilian older adults, according to report of arterial hypertension and diabetes mellitus. 

Brazilian National Health Survey, 2013. 

Indices Hypertension Diabetes

No Yes p-value No Yes p-value

ABSI 0.084 (0.007) 0.086 (0.007) < 0.001 0.085 (0.007) 0.086 (0.007) < 0.001

BMI 26.07 (4.68) 27.81 (5.18) < 0.001 26.69 (5.00) 28.19 (5.00) < 0.001

WC 93.43 (12.58) 98.36 (12.62) < 0.001 95.11 (12.85) 99.82 (12.13) < 0.001

WHtR 0.58 (0.08) 0.62 (0.08) < 0.001 0.60 (0.08) 0.63 (0.08) < 0.001

ABSI: a body shape index (m11/6kg-2/3); BMI: body mass index (kg/m2); WC: waist circumference (cm); WHtR: waist-to-

height ratio. 

Notes: values expressed as mean (standard deviation). p-value: F-test (linear regression).

Table 3 presents OR estimates and 95%CI for the association between arterial hypertension, dia-

betes mellitus and the anthropometric indicators for the unadjusted model and the model adjusted for 

potential confounding factors. All indices were associated with reports of hypertension and diabetes 

mellitus among older adults. For both hypertension and diabetes, ABSI had a weaker association with 

the analyzed outcomes when compared to WC and WHtR, after adjusting for confounding factors 

(model 2). Adding BMI as an adjustment variable in the ABSI, WC and WHtR models showed an 

increase in the strength of association only for the ABSI model (model 3). Regarding BMI, the addi-

tion of ABSI as an adjustment variable in the model already containing the confounding variables 

included in the study increased the magnitude of association for hypertension and diabetes (model 

4). However, the overlap in confidence intervals should be considered, showing that none of the indi-

cators had superior performance in the association with the outcomes evaluated, when adjusted by 

other indicators.

Discussion

The results of this study showed significant association between the report of arterial hypertension 

and diabetes mellitus with higher values of BMI, WC and WHtR in the older Brazilian population in 

separate analyses when compared to ABSI. When adjusted for BMI, ABSI showed a greater strength 

of association with the outcomes, but it was not superior to the performance of WC and WHtR in 

models 2 and 3. It is worth mentioning that this is the first study to evaluate the performance of ABSI, 

a recently proposed index, in the Brazilian population of older adults, compared to the indices com-

monly used in the literature.

The use of anthropometric measurements has been useful in public health and in the clinical 

management of problems related to overweight, mainly because it requires no technological sophis-

tication, uses low-cost tools and is associated with cardiovascular and metabolic outcomes. These 

advantages also allow the use of these indices in population studies, which involve large-scale evalu-

ations 25. ABSI is a recently proposed index based on WC, independent of BMI, which can better 

evaluate the relative contribution of WC to abdominal obesity and clinical outcomes 26, which makes 

it potentially useful in the evaluation of populations at risk for cardiometabolic diseases, generating a 

growing international interest in its performance.

The results of our study are in line with those observed in studies of different populations. Studies 

conducted in adult rural populations in China 27 and adults and older people in Indonesia 28 showed 

that ABSI presented a weak association with arterial hypertension when compared to other anthro-

pometric indices. Similarly, in a longitudinal study with Iranians, WHtR and WC were superior in 

identifying risk of arterial hypertension compared to ABSI 13. Among Japanese adults, a retrospec-

tive cohort study found that compared to WC, ABSI was not a better predictor of diabetes mellitus, 

hypertension, and dyslipidemia 29. 
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In China, ABSI was associated with a higher risk of diabetes mellitus, but WC had a better dis-

criminatory power than BMI and ABSI 30. Additionally, in a study conducted in 14 European coun-

tries, BMI and ABSI were weaker discriminators than other anthropometric measures to predict 

cardiovascular disease mortality among European adults and older people 31. Our results corroborate 

these studies, also showing a weak association of ABSI with arterial hypertension and diabetes mel-

litus in a highly mixed population of Latin American older adults, in comparison WC and WHtR, even 

when adjusted for BMI. ABSI was proposed as an alternative measure to WC and complementary to 

BMI, allowing the separate contribution of BMI and adjusted WC to diseases to be determined 26. 

However, after adjusting for ABSI, BMI (model 4) did not appear to have a higher association with the 

outcomes evaluated when compared to the results from the models containing only WC and WHtR 

and confounding factors (model 2), or the models adjusted by BMI and confounding factors (model 3).

The possible explanations for the weaker association between the diagnoses of arterial hyper-

tension and diabetes mellitus and ABSI in comparison to the other indices have not been clearly 

established. However, as suggested by other studies 28,29,32, possible reasons for these results are 

related to ethnic and sex differences, which influence the evaluation of body composition in different 

populations 33. Thus, it can be assumed that the regression coefficients for ABSI can be specific to each 

population group, not having the same performance in other populations. In this sense, Krakauer & 

Krakauer 14 verified that ABSI was strongly correlated with age and sex, which was confirmed by later 

studies. Confirming this result, among Chinese adolescents the appropriate exponents to standard-

ize WC in relation to BMI and height, in the ABSI calculation, were different from those proposed 

in the original formula (0.45 and 0.55, respectively) 34. In an adult and older Indonesian population, 

the exponents for the men were similar to those reported for the American population 14, but for 

the women these exponents were lower, suggesting that appropriate exponents should be modified, 

for example, according to sex. However, even using this adaptation, ABSI calculated with these new 

exponents did not show a greater association with hypertension, when compared to BMI, WHtR and 

WC 28, similar to what was observed in the example of our study. 

The results of our study on the association of the chronic conditions evaluated with WC and 

WHtR measurements, even when adjusted for BMI, are consistent with that observed in other popu-

Table 3

Association between anthropometric indices and report of arterial hypertension and diabetes mellitus among Brazilian 

older adults. Brazilian National Health Survey, 2013. 

Indices (Z-score) Odds ratio (95%CI)

Model 1 Model 2 Model 3 Model 4

Hypertension  

ABSI 1.19 (1.10-1.27) 1.17 (1.10-1.27) 1.30 (1.21-1.40) -

WC 1.45 (1.40-1.61) 1.57 (1.46-1.69) 1.47 (1.31-1.64) -

WHtR 1.50 (1.40-1.61) 1.58 (1.47-1.70) 1.48 (1.32-1.65) -

BMI 1.43 (1.34-1.54) 1.42 (1.36-1.58) - 1.55 (1.44-1.67)

Diabetes

ABSI 1.18 (1.09-1.28) 1.17 (1.09-1.28) 1.29 (1.18-1.41) -

WC 1.46 (1.34-1.59) 1.48 (1.36-1.62) 1.50 (1.32-1.72) -

WHtR 1.51 (1.39-1.65) 1.47 (1.35-1.61) 1.48 (1.30-1.68) -

BMI 1.33 (1.23-1.44) 1.33 (1.23-1.44) - 1.41 (1.30-1.54)

11/6kg-2/3); BMI: body mass index (kg/m2), WC: waist 

circumference (cm); WHtR: waist-to-height ratio. 

Model 1: non-adjusted; Model 2: adjusted for age (continuous), sex, skin color, education, smoking, alcohol consumption 

and  physical exercise in leisure time; Model 3: adjusted for BMI (continuous), age (continuous), sex, skin color, education, 

smoking, alcohol consumption and  physical exercise in leisure time; Model 4: adjusted for ABSI (continuous), age 

(continuous), sex, skin color, education, smoking, alcohol consumption and  physical exercise in leisure time.
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lations, which tend to present associations of greater magnitude, in comparison to BMI and ABSI. 

Previous studies have shown that these measurements were superior to BMI because they had a 

higher correlation with intra-abdominal fat, as well as better risk indicators for mortality, cardiomet-

abolic risk factors and cardiovascular diseases, including arterial hypertension and diabetes mellitus 
1,35,36,37,38,39,40. These results are further corroborated by the evidence that, even though they were 

classified as having a normal BMI, adult individuals from a cohort of European and Chinese origin 

with a higher WC had increased risk of cardiovascular disease and premature death 41. These results 

seem to demonstrate that the new index does not overcome the limitation observed for WC, regard-

ing the non-inclusion of the individual’s height in the estimate. Thus, it is not shown as an adequate 

predictor of fat concentration in the abdominal region, at least in terms of the association with arterial 

hypertension and diabetes mellitus. 

Among the limitations of this study, its cross-sectional nature should be emphasized because it 

does not allow the establishment of a temporal relationship between variables, which may have led 

to skewed interpretations, especially in cases where the existence of chronic conditions may have 

altered lifestyle habits and, consequently, the body composition of older adults. Another aspect that 

should be highlighted is the use of self-reported information for chronic conditions, which may 

have introduced information bias in the study, although previous research has already demonstrated 

the validity of this method 42,43,44,45. In addition, the comparability of our results with other studies 

should consider that only the population of older adults was included, with a higher prevalence of 

the investigated chronic diseases, while the majority of studies conducted to date included the adult 

population. Another aspect to be considered is that WC measurements in this study were made at the 

midpoint between the last rib and the iliac crest, which was different from Krakauer & Krakauer 14, 

who measured WC immediately above the iliac crest. However, the association of WC with health 

outcomes seems to be independent of the measurement protocol 46, although these differences may 

still influence the results in some way.

However, even considering these limitations, it should be noted that this analysis was conducted 

in a large national sample, using standardized procedures for data collection, ensuring its internal 

validity 47. This analysis demonstrated ABSI performance, widely discussed in the literature, in a 

highly mixed population of older adults, contributing to the knowledge of its association with impor-

tant chronic conditions known to be related to abdominal fat concentration.

Conclusions

In summary, this study quantified, for the first time, the magnitude of the association between the 

report of arterial hypertension and diabetes mellitus with four different anthropometric indices 

among Brazilian older adults, including a recently proposed index. Considering the lower strength of 

association between the new index (ABSI) and the chronic conditions assessed, even after adjustment 

for BMI and confounding factors, WC and WHtR probably remain as useful indices in public health, 

at least in relation to arterial hypertension and diabetes mellitus in Brazilian older adults. Addition-

ally, BMI was associated with these conditions, when analyzed alone or adjusted by ABSI, and remains 

as an index that could be used in the context of these diseases, despite its known limitations.



Nascimento-Souza MA et al.8

Cad. Saúde Pública 2019; 35(8):e00175318

Contributors

M. A. Nascimento-Souza contributed in the study 
conception, data analysis and interpretation, and 
writing of the article. M. F. Lima-Costa and S. V. 
Peixoto contributed in the data analysis and inter-
pretation and revision of the manuscript

Additional informations

ORCID: Mary Anne Nascimento-Souza (0000-
0002-3525-6554); Maria Fernanda Lima-Costa 
(0000-0002-3474-2980); Sérgio Viana Peixoto 
(0000-0001-9431-2280).

Acknowledgments 

This study was partially supported by the Health 
Surveillance Secretariat (SVS), Brazilian Ministry of 
Health, M. F. Lima-Costa and S. V. Peixoto are fel-
low researchers of the Brazilian National Research 
Council (CNPq).

References

1. Browning LM, Hsieh SD, Ashwell MA. Sys-
tematic review of waist-to-height ratio as a 
screening tool for the prediction of cardio-
vascular disease and diabetes: 0·5 could be a 
suitable global boundary value. Nutr Res Rev 
2010; 23:247-69. 

2. Global Burden of Metabolic Risk Factors for 
Chronic Diseases Collaboration (BMI Medi-
ated Effects); Lu Y, Hajifathalian K, Ezzati M, 
Woodward M, Rimm EB, et al. Metabolic me-
diators of the effects of body-mass index, over-
weight, and obesity on coronary heart disease 
and stroke: a pooled analysis of 97 prospective 
cohorts with 1.8 million participants. Lancet 
2014; 15:970-83. 

3. Chandra A, Neeland IJ, Berry JD, Ayers CR, 
Rohatgi A, Das SR, et al. The relationship of 
body mass and fat distribution with incident 
hypertension: observations from the Dallas 
Heart Study. J Am Coll Cardiol 2014; 9:997-
1002. 

4. Okafor C, Anyaehie U, Ofoegbu E. The mag-
nitude of obesity and its relationship to blood 
pressure among the residents of Enugu me-
tropolis in South East Nigeria. Ann Med 
Health Sci Res 2014; 4:24-9. 

5. Huimin F, Xiaolin L, Liang Z, Xiaoli C, Qin I, 
Hong W, et al. Abdominal obesity is strongly 
associated with cardiovascular disease and its 
risk factors in elderly and very elderly commu-
nity-dwelling Chinese. Sci Rep 2016; 6:21521.

6. Martín CA, Cabañas AMD, Barca DFJ, Martín 
CP, Gómez BJJ. Obesity and risk of myocar-
dial infarction in a sample of European males. 
Waist to-hip-ratio presents information bias of 
the real risk of abdominal obesity. Nutr Hosp 
2017; 1:88-95.

7. Kang SM, Yoon JW, Ahn HY, Kim SY, Lee KH, 
Shin H, et al. Android fat depot is more closely 
associated with metabolic syndrome than ab-
dominal visceral fat in elderly people. PLoS 
One 2011; 6:e27694. 

8. Deng WW, Wang J, Liu MM, Wang D, Zhao Y, 
Liu YQ. Body mass index compared with ab-
dominal obesity indicators in relation to pre-
hypertension and hypertension in adults: the 
CHPSNE study. Am J Hypertens 2013; 26:58-
67. 

9. Nevill AM, Stewart AD, Olds T, Holder R. Re-
lationship between adiposity and body size re-
veals limitations of BMI. Am J Phys Anthropol 
2006; 129:151-6.

10. Gómez-Ambrosi J, Silva C, Galofré JC, Escala-
da J, Santos S, Millán D, et al. Body mass index 
classification misses subjects with increased 
cardiometabolic risk factors related to elevated 
adiposity. Int J Obes (Lond) 2012; 36:286-94. 

11. World Health Organization. Expert Consulta-
tion on Waist Circumference and Waist-Hip 
Ratio; 2008. http://www.who.int/nutrition/
publications/obesity/WHO_report_waistcir 
cumference_and_waisthip_ratio/en/ (accessed 
on Jun/2017).



“A BODY SHAPE INDEX” AND CHRONIC CONDITIONS AMONG OLDER ADULTS 9

Cad. Saúde Pública 2019; 35(8):e00175318

12. Ehrampoush E, Arasteh P, Homayounfar R, 
Cheraghpour M, Alipour M, Naghizadeh MM, 
et al. New anthropometric indices or old ones: 
which is the better predictor of body fat? Dia-
betes Metab Syndr 2016; 23:30201-6. 

13. Janghorbani M, Aminorroaya A, Amini M. 
Comparison of different obesity indices for 
predicting incident hypertension. High Blood 
Press Cardiovasc Prev 2017; 24:157-66. 

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

15. Haghighatdoost F, Sarrafzadegan N, Moham-
madifard N, Asgary S, Boshtam M, Azadbakht 
L. Assessing body shape index as a risk predic-
tor for cardiovascular diseases and metabolic 
syndrome among Iranian adults. Nutrition 
2014; 30:636-44. 

16. Abete I, Arriola L, Etxezarreta N, Mozo I, 
Moreno-Iribas C, Amiano P, et al. Association 
between different obesity measures and the 
risk of stroke in the EPIC Spanish cohort. Eur 
J Nutr 2015; 54:365-75. 

17. Giudici KV, Martini LA. Comparison between 
body mass index and a body shape index with 
adiponectin/leptin ratio and markers of glu-
cose metabolism among adolescents. Ann 
Hum Biol 2017; 44:489-94. 

18. Ministério da Saúde. Vigitel Brasil 2012: vi-
gilância de fatores de risco e proteção para 
doenças crônicas por inquérito telefônico. 
Notas técnicas. http://tabnet.datasus.gov.br/
cgi/vigitel/vigteldescr.htm (accessed on 10/
Jun/2018).

19. Kehdy FS, Gouveia MH, Machado M, Mag-
alhães WC, Horimoto AR, Horta BL, et al. 
Origin and dynamics of admixture in Brazil-
ians and its effect on the pattern of deleteri-
ous mutations. Proc Natl Acad Sci U S A 2015; 
112:8696-701.

20. Instituto Brasileiro de Geografia e Estatísti-
ca. Pesquisa Nacional de Saúde, 2013. http://
www.ibge.gov.br/home/estatistica/popula 
cao/pns/2013/ (accessed on Jun/2018).

21. Malta DB, Andrade SSCA, Stopa SR, Pereira 
CA, Szwarcwald CL, Júnior JBS, et al. Brazilian 
lifestyles: National Health Survey results, 2013 
Brazilian lifestyles: National Health Survey re-
sults, 2013, 2013. Epidemiol Serv Saúde 2015; 
24:217-26. 

22. Instituto Brasileiro de Geografia e Estatística. 
Pesquisa Nacional de saúde: manual de antro-
pometria, 2013. https://www.pns.icict.fiocruz.
br/arquivos/Novos/Manual%20de%20Antro 
pometria%20PDF.pdf (accessed on Jun/2018).

23. National Institute on Alcohol Abuse and Alco-
holism. Rethinking drinking: alcohol and your 
health, 2010. https://www.niaaa.nih.gov/sites/
default/files/publications/Rethinking_Drink 
ing.pdf (accessed on Jun/2019) 

24. World Health Organization. Recommended 
population levels of physical activity for health 
in global recommendations on physical activity 
for health. http://apps.who.int/iris/bitstream/
handle/10665/44399/9789241599979_eng.pd
f;jsessionid=3CF6B32C2EF6901F0A3A0B1C6
38DE915?sequence=1 (accessed on Jun/2018).

25. Nuttall FQ. Body mass index: obesity, BMI, 
and health: a critical review. Nutr Today 2015; 
50:117-28. 

26. Krakauer NY, Krakauer JC. Expansion of waist 
circumference in medical literature: potential 
clinical application of a body shape index. J 
Obes Weight Loss Ther 2014; 4:216. 

27. Chang Y, Guo X, Guo L, Li Z, Li Y, Sun Y, et al. 
The feasibility of two new anthropometric in-
dices to identify hypertension in rural China: 
a cross-sectional study. Medicine (Baltimore) 
2016; 95:e5301. 

28. Cheung YB. “A Body Shape Index” in middle-
age and older Indonesian population: scaling 
exponents and association with incident hy-
pertension. PLoS One 2014; 15:e85421. 

29. Fujita M, Sato Y, Nagashima K, Takahashi S, 
Hata A. Predictive power of a body shape in-
dex for development of diabetes, hyperten-
sion, and dyslipidemia in Japanese adults: a 
retrospective cohort study. PLoS One 2015; 
1:e0128972. 

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

31. Song X, Jousilahti P, Stehouwer CD, Söder-
berg S, Onat A, Laatikainen T, et al. Cardio-
vascular and all-cause mortality in relation to 
various anthropometric measures of obesity in 
Europeans. Nutr Metab Cardiovasc Dis 2015; 
5:295-304. 

32. Maessen MF, Eijsvogels TM, Verheggen RJ, 
Hopman MT, Verbeek AL, Vegt F, et al. Enter-
ing a new era of body indices: the feasibility of 
a body shape index and body roundness index 
to identify cardiovascular health status. PLoS 
One 2014; 17:e107212. 

33. Lukaski HC. Methods for the assessment of 
human body composition: traditional and 
new. Am J Clin Nutr 1987; 46:537-56.

34. Xu Y, Yan W, Cheung YB. Body shape indices 
and cardiometabolic risk in adolescents. Ann 
Hum Biol 2015; 42:70-5. 

35. Rankinen T, Kim SY, Pérusse L, Després JP, 
Bouchard C. The prediction of abdominal vis-
ceral fat level from body composition and an-
thropometry: ROC analysis. Int J Obes Relat 
Metab Disord 1999; 23:801-9.

36. Zhu S, Wang Z, Heshka S, Heo M, Faith MS, 
Heymsfield SB. Waist circumference and obe-
sity-associated risk factors among whites in 
the third National Health and Nutrition Ex-
amination Survey: clinical action thresholds. 
Am J Clin Nutr 2002; 76:743-9.

37. Ho SY, Lam TH, Janus ED; Hong Kong Car-
diovascular Risk Factor Prevalence Study 
Steering Committee. Waist to stature ratio is 
more strongly associated with cardiovascular 
risk factors than other simple anthropometric 
indices. Ann Epidemiol 2003; 13:683-91. 

38. Kuk JL, Ardern CI. Influence of age on the as-
sociation between various measures of obe-
sity and all-cause mortality. J Am Geriatr Soc 
2009; 57:2077-84. 



Nascimento-Souza MA et al.10

Cad. Saúde Pública 2019; 35(8):e00175318

39. Petursson H, Sigurdsson JA, Bengtsson C, 
Nilsen TI, Getz L. Body configuration as a 
predictor of mortality: comparison of five an-
thropometric measures in a 12 year follow-up 
of the Norwegian HUNT 2 study. PLoS One 
2001; 6:e26621. 

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

41. Lear SA, James PT, Ko GT, Kumanyika S. Ap-
propriateness of waist circumference and 
waist-to-hip ratio cutoffs for different ethnic 
groups. Eur J Clin Nutr 2010; 64:42-61. 

42. Vargas CM, Burt VL, Gillum RF, Pamuk ER. 
Validity of self-reported hypertension in the 
National Health and Nutrition Examina-
tion Survey III, 1988-1991. Prev Med 1997; 
26:678-85.

43. Lima-Costa MF, Peixoto SV, Firmo JO. Valid-
ity of self-reported hypertension and its deter-
minants (the Bambuí study). Rev Saúde Pública 
2004; 38:637-42. 

44. Pastorino S, Richards M, Hardy R, Abington J, 
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; 
9:397-400.

45. Fontanelli MM, Teixeira JA, Sales CH, Castro 
MA, Cesar CL, Alves MC, et al. Validation of 
self-reported diabetes in a representative sam-
ple of São Paulo city. Rev Saúde Pública 2017 
51:20. 

46. Ross R, Berentzen T, Bradshaw AJ, Janssen I, 
Kahn HS, Katzmarzyk PT, et al. Does the re-
lationship between waist circumference, mor-
bidity and mortality depend on measurement 
protocol for waist circumference? Obes Rev 
2008; 9:312-25. 

47. Szwarcwald CL, Malta DC, Pereira CA, Vieira 
MLFP, Souza Júnior PRB, Damacena GN, et al. 
National Health Survey in Brazil: design and 
methodology of application. Ciênc Saúde Co-
let 2014; 19:333-42.



“A BODY SHAPE INDEX” AND CHRONIC CONDITIONS AMONG OLDER ADULTS 11

Cad. Saúde Pública 2019; 35(8):e00175318

Resumo

O estudo teve como objetivo avaliar a associação 
isolada e conjunta dos indicadores de adiposidade 
abdominal (a body shape index – ABSI, circun-
ferência da cintura – CC, razão cintura-estatura 
– RCE) e índice de massa corporal (IMC) com a 
hipertensão arterial e o diabetes mellitus em ido-
sos brasileiros. Foram usados dados da Pesqui-
sa Nacional de Saúde (PNS 2013) para a po-
pulação com 60 anos ou mais (10.537 idosos). A 
hipertensão arterial e o diabetes mellitus foram 
auto-relatados, e os seguintes índices antropomé-
tricos foram avaliados através da aferição direta: 
índice de formato corporal ABSI, IMC, CC e RCE. 
As associações foram avaliadas por regressão lo-
gística, com ajustes para fatores de confusão. Os 
resultados do estudo evidenciaram uma associação 
mais forte entre o relato de hipertensão arterial e 
diabetes mellitus em análises separadas com IMC, 
CC e RCE na população idosa brasileira, quando 
comparado ao ABSI. Quando ajustado para IMC, 
o ABSI mostrou uma associação mais forte com os 
desfechos, mas não foi superior ao desempenho da 
CC ou da RCE. Considerando a associação mais 
fraca nas análises separadas e conjuntas entre o 
novo índice (ABSI) e as doenças crônicas avalia-
das, o IMC, CC e RCE ainda são índices úteis na 
saúde pública, pelo menos em relação à hiperten-
são arterial e ao diabetes mellitus em idosos bra-
sileiros. 
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Resumen

El objetivo de este estudio fue evaluar la asocia-
ción independiente y conjunta de los indicadores 
de adiposidad abdominal (a body shape index – 
ABSI, circunferencia de cintura – CC, proporción 
cintura-altura – ICA) y el índice de masa corporal 
(IMC) con la hipertensión arterial y la diabetes 
mellitus, en ancianos brasileños. Los datos pro-
cedieron de la Encuesta Nacional de Salud de 
2013 (PNS 2013) pertenecientes a una población 
con 60 años o más (10.537 ancianos). Los resul-
tados de hipertensión arterial y diabetes mellitus 
fueron autoinformados y se evaluaron los siguien-
tes índices antropométricos mediante medición di-
recta: ABSI, IMC, CC y ICA. Las asociaciones se 
evaluaron mediante regresión logística, con ajustes 
por factores de confusión. Los resultados del pre-
sente estudio evidenciaron una fuerza de asocia-
ción más alta entre el reporte de hipertensión ar-
terial y la diabetes mellitus con el IMC, CC e ICA 
en la población anciana brasileña en los análisis 
por separado, cuando se compararon con el AB-
SI. Cuando se ajustó al IMC, el ABSI mostró una 
fortaleza mayor de asociación con los resultados, 
pero no fue superior al desempeño de la CC e ICA. 
Considerando una fortaleza de asociación más ba-
ja, en los análisis por separado y conjuntos, entre 
el nuevo índice (ABSI) y las condiciones crónicas 
de salud evaluadas, IMC, CC e ICA probablemen-
te siguen siendo índices útiles en salud pública, al 
menos en relación con la hipertensión arterial y la 
diabetes mellitus en ancianos brasileños. 

Envejecimiento; Antropometría; Diabetes 
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