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Abstract

Objective—Studies evaluating the relationship between body mass index (BMI) and mortality 

demonstrate a U-shaped association. To expand, this study evaluated the relationship between 

adiposity indices, a body shape index (ABSI) and body adiposity index (BAI), and mortality in 

77,505 postmenopausal women.

Methods—A prospective cohort analysis was conducted in the Women’s Health Initiative to 

ascertain the independent relationships between adiposity indices and mortality in order to inform 

on the clinical usefulness of alternate measures of mortality risk. ABSI (waist circumference (cm)/

[BMI2/3 × height (cm)1/2]), BAI (hip circumference (cm)/[height (m)1.5] − 18), weight, BMI, and 
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waist circumference (WC) were evaluated in relation to mortality risk using adjusted Cox 

proportional hazards regression models.

Results—ABSI showed a linear association with mortality (HR, 1.37; 95% CI, 1.28–1.47 for 

quintile 5 vs. 1) while BMI and BAI had U-shaped relationships with HR of 1.30; 95% CI, 1.20–

1.40 for obesity II/III BMI and 1.06, 95% CI, 0.99–1.13 for BAI. Higher WC (HR, 1.21; 95% CI, 

1.13–1.29 for quintile 5 vs. 1) showed relationships similar to BMI.

Conclusions—ABSI appears to be a clinically useful measure for estimating mortality risk, 

perhaps more so than BAI and BMI in postmenopausal women.

Introduction

Despite evidence that overweight status is associated with higher risk for several of the 

leading causes of death in the United States, studies evaluating the relationship between 

body mass index (BMI) and mortality have suggested a U-shaped association exists in which 

overweight status may be protective in older adults (1,2), although evidence is inconsistent 

(3,4). Primary explanations include confounding by smoking and reverse causality related to 

pre-mortality weight loss. Others have recommended using maximum lifetime weight to 

evaluate the relationship between weight or BMI and mortality risk (5). Alternatively, it has 

been suggested that waist circumference (WC) be evaluated as a predictor of mortality, as 

reported in a pooled analysis of over 650,000 adults (6). A 5-cm increase in WC, among 

those with BMI between 20 and 50 kg/m2, was associated with higher mortality in both men 

and women. Interpreting findings that suggest a protective association between BMI and 

mortality leaves many unanswered questions. In particular, why would high BMI, usually 

associated with cardiovascular disease, stroke, and even select cancers (7), be associated 

with a lower risk of mortality? Included among the hypotheses postulated to explain this 

relationship is the possibility of a survival benefit in overweight individuals who achieve 

greater cardiorespiratory fitness as a result of weight bearing (8), a reserve energy source 

during acute illness/infection, and/or higher lean mass in overweight as compared to normal-

weight, non-exercising individuals, a characteristic that has also been associated with greater 

functional status (9).

BMI, which is an assessment of weight relative to height, does not robustly integrate 

information on adiposity, distribution of body fat, or body shape, factors known to be 

associated with obesity-related chronic disease risk in numerous studies (10–12). In fact, for 

the majority of studies published, analysis has focused solely on BMI and only occasionally 

been expanded to include WC (13). WC correlates with BMI, thus limiting its clinical 

predictive value in mortality analyses aimed to improve on BMI estimates of risk (14). 

These issues have led investigators to explore new composite measures of adiposity to 

describe risk estimates with an emphasis on integrating body shape and adiposity. Among 

measures under consideration are a body shape index (ABSI) (15) and body adiposity index 

(BAI) (16). ABSI has demonstrated stronger associations with total mortality than BMI in 

select studies (17). Originally developed by Bergman et al. (16), BAI has demonstrated 

relative clinical value in familial obesity syndromes (18) and has also been associated with 

insulin resistance among adults (19). However, a few studies have reported that BMI showed 

stronger associations with adiposity than BAI (19,20).
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To expand on these important issues, here we evaluate the role of these newer measures of 

body habitus, ABSI and BAI, in relation to mortality among older women. The intent is to 

identify measures of stronger predictive value in relation to mortality and in turn enhance the 

clinical usefulness beyond what BMI provides, understanding that these newer measures 

may capture similar biology, but do so by more robustly integrating central adiposity. ABSI 

has recently been validated for use in NHANES 1999–2004 and applied in the context of 

mortality risk among 7,011 adults enrolled in the British Health and Lifestyle Survey (13), in 

which mortality rates were 61% higher among those in the highest ABSI quintile than the 

lowest quintile. In addition, BAI characterizes body habitus by integrating both hip 

circumference and height to inform on mortality and obesity-associated disease risk, with 

mixed results to date (21–25). Both ABSI and BAI hold potential to inform on mortality risk 

if associations with mortality are upheld across a variety of population samples.

The Women’s Health Initiative Observational Study (WHI OS) provides a well-

characterized sample of over 93,000 postmenopausal women available to evaluate the 

relationship between adiposity indices and mortality. Here we test the hypotheses that ABSI 

and BAI are associated with mortality risk in WHI OS women, with a sensitivity analysis for 

never-smokers. An additional objective for these analyses was to determine if these body 

adiposity measures result in similar mortality risk as is shown for BMI and to explore the 

relationship between maximum adult BMI and mortality risk in this cohort.

Methods

Study population

This analysis uses data from the largest prospective cohort of postmenopausal women in the 

United States. Details of the WHI OS, with 93,676 enrolled women, have been previously 

described (26). In this study, women without anthropometric measurements (height, weight, 

WC, and hip circumference) at baseline were excluded (n = 1,468), as ABSI and BAI could 

not be calculated without these data; women lacking follow-up data were also excluded (n = 

471). Anyone entering the study with a history of cancer (other than non-melanoma skin 

cancer; n = 12,075) or stroke (n = 1,415) was also excluded, as these diagnoses are 

associated with clinical reduction in energy intake and subsequent weight loss. Additional 

exclusion criteria were incident disease or death during the first 12 months on study: cancer 

(n = 1,061), stroke (n = 170), myocardial infarction (n = 206), congestive heart failure (n = 

201), and death (n = 255). This approach was undertaken to assure exclusion of women 

wherein death might be imminent in the more immediate future due to some pre-existing 

condition not diagnosed prior to study entry. As a result of these overlapping exclusion 

criteria, the final sample size was 77,505. Data are from the December 2014 release 

(www.WHI.org) that included outcomes occurring and adjudicated on or before August 29, 

2014.

Baseline demographic and lifestyle behavior data

Participants completed study-specific questionnaires that provided information on 

demographic characteristics including age, race/ethnicity, and education. Participants also 

completed a lifestyle questionnaire that included measures of physical activity (MET-h/week 
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of moderate-strenuous activity), sedentary time, sleep, and smoking. Diet was assessed using 

the WHI Food Frequency Questionnaire (FFQ) (27), a 122-item instrument that was 

completed during the baseline clinic visit with assistance from study personnel as needed. 

Data from the FFQ were used to calculate alcohol intake and the overall score for diet 

quality using the Healthy Eating Index 2005, as previously described (28). FFQ data from 

women reporting < 600 kcal/day or > 5,000 kcal/day were excluded. Clinical data including 

hormone therapy, treatment for diabetes mellitus, and history of myocardial infarction were 

also collected via questionnaire. General health was assessed from the general health 

construct within the SF-36 (29).

Body size indices

ABSI is defined as WC (cm)/[BMI2/3 × height (cm)1/2], where BMI is weight (kg)/height 

(m)2. The incorporation of WC moves beyond standard BMI to account for potential 

metabolic abnormalities and related health consequences associated with abdominal fat 

(13,15). BAI is defined as hip circumference (cm)/[height (m)1.5] − 18. BAI has shown 

correlation with percent body fat even across sexes (30). It does not require weight 

measurement and as such has been proposed for use when scales are not available, as may be 

the case in public health settings.

Height, weight, WC, and hip circumference were measured in the study clinic at baseline 

(31). Measures were taken by trained study personnel using study-specific criteria based 

upon standard anthropometric measurement methodology. Weight and height were measured 

without shoes using a beam scale and a wall-mounted stadiometer, respectively, and 

recorded to the nearest 0.1 kg (weight) and 0.1 cm (height). WC was measured at the 

umbilicus, and hip circumference at the maximum circumference, to the nearest 0.1 cm. 

Maximum adult BMI was estimated using self-reported height at age 18 and self-reported 

maximum adult weight (available for 98.4% of the study population).

Mortality

Death of study participants was ascertained through semi-annual telephone contacts with 

WHI clinic personnel followed by mailed questionnaires (32). If clinic staff were 

unsuccessful reaching participants by telephone, mailed questionnaires including queries on 

vital and health status were forwarded to each participant’s address along with an addressed, 

postage-paid envelope to return the completed documents. If no response was received 

within the protocol-designated time frame, clinic staff contacted the designated contacts to 

collect the requested information. In addition, medical records and/or death certificates were 

collected to verify health status and mortality data. Centrally, WHI staff also collected 

mortality data using the National Death Index (Centers for Disease Control and Prevention, 

Atlanta, Georgia).

Statistical analysis

Baseline participant characteristics were compared across quintiles of ABSI and BAI using 

chi-squared tests (categorical variables) and ANOVA (continuous variables). 

Anthropometrics were compared across age categories, as weight loss is common with 

advancing age and generally associated with greater mortality risk (33), although significant 
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heterogeneity in weight trajectories has been described in aging (33–35). Pearson 

correlations were calculated between each pair of anthropomorphic measures. Associations 

between baseline ABSI, BAI, and BMI as well as adiposity components within these scores 

(weight, WC, hip circumference, and waist-to-hip ratio [WHR]) and mortality were tested 

using Cox proportional hazards regression. All body measures were analyzed in quintiles, 

and BMI was additionally analyzed according to standard World Health Organization 

categories: underweight (<18.5), normal weight (18.5–24.9; reference group), overweight 

(25–29.9), obesity I (30–34.9), and obesity II/III (≥35). The relationship was considered U-

shaped if quintile 5 was not different from quintile 1, but intermediate quintiles (2–4) were 

lower than quintile 1. Furthermore, the relationship was considered J-shaped if intermediate 

quintiles (2–4) were lower, and quintile 5 was higher, than quintile 1. Hazard ratios were 

adjusted for age and potential confounders, identified as variables associated with ABSI (P < 

0.10) and also associated with mortality (P < 0.10), and identified from the existing literature 

as related to BMI and mortality. Time-to-death was defined as time from enrollment to 

death, censored at time of last contact for which the participant was living. Stratifying the 

baseline hazard of the ABSI and BAI models by BMI category had no appreciable effect on 

the estimates (data not shown). Models for BMI, ABSI, and BAI were also stratified by age 

category: 50–59, 60–69, and ≥70 years. Likelihood ratio tests were used to test for 

interaction between age category and BMI, ABSI, or BAI on mortality. Similar tests 

revealed no significant interactions between race/ethnicity and ABSI or BAI on mortality 

(data not shown). Given the relationship between smoking and weight, a sensitivity analysis 

evaluating the anthropometric exposure variables in relation to mortality that was confined 

to never-smokers was also conducted.

Models were compared to each other according to log-likelihood, compared to a base model 

without including the anthropometric measure. These model comparisons were confirmed 

with Akaike information criterion (AIC) and Bayesian information criterion (BIC). 

Additionally, since comparing higher levels of body size to a reference group of the lowest 

quintile has limitations, fractional polynomials (36) were used to explore nonlinear, 

continuous models for ABSI, BAI, and BMI as a sensitivity analysis (data not shown). All 

statistical analyses were conducted using Stata 14.0 (StataCorp, College Station, Texas).

Results

Women were followed for an average 13.5 ± 4.8 years, during which time 10,761 (13.9%) 

deaths were reported. At baseline, the study population generally comprised well-educated, 

non-Hispanic white women with a mean age of 63.3 ± 7.3 years. Alcohol intake was 

relatively low (median < 0.1 drinks/day), and over half reported never smoking. Women with 

higher ABSI tended to be less educated and report lower (worse) HEI scores and lower 

moderate-strenuous physical activity, as well as greater sedentary time (Table 1). Higher 

ABSI was also shown in women who reported sleeping <7 h/day and lower general health 

scores on the SF-36. When evaluating participant characteristics across quintiles of BAI 

(Supporting Information, Table S1) and BMI (Supporting Information, Table S2) compared 

to ABSI, notable differences were observed. In particular, higher BAI and BMI were 

associated with black race and lower alcohol intake as well as self-reported never-smoking 
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(Supporting Information, Tables S1 and S2); these relationships are opposite to those shown 

for ABSI (Table 1).

All anthropometric measures were associated with age (Table 2). Weight, BMI, and hip 

circumference were lower in older women (age ≥ 70 years), yet ABSI and WHR were higher 

in older women. WC was highest in the middle age group (60–69 years), and BAI was 

lowest in the youngest age group (50–59 years). ABSI was positively correlated with WC 

(Pearson’s rho = 0.52) and WHR (rho = 0.75), but not with BMI (rho = −0.01). Of interest, 

BMI, but not ABSI, was strongly correlated with weight (rho = 0.92 and 0.01, respectively). 

BAI was strongly correlated with WC (rho = 0.71), BMI (rho = 0.84), and weight (rho = 

0.67), but not with ABSI (rho = 0.05). All Pearson’s correlation coefficients showed P < 

0.001.

All of the body shape indices and other anthropometric measurements evaluated 

demonstrated associations with mortality in multivariate models (Table 3). ABSI quintiles 4 

and 5 showed a 10% and 37% higher mortality risk compared to quintile 1, respectively. The 

top quintile for hip circumference and WHR showed higher mortality risk than the lowest 

quintile (13% and 20%, respectively). In contrast, results for BAI and BMI quintiles 2–4 

revealed decreased mortality risk of 9–15% and 13–16%, respectively, with no relationship 

in quintile 5, indicating a U-shaped (nonlinear) curve. When assessing BMI according to 

standard categories instead of quintiles, the negative effects of underweight (58% increased 

risk) and obesity II/III (30% increased risk) status were highlighted, further supporting a U-

shaped curve for the association between BMI and mortality. Similarly, WC also showed 5–

10% decreased mortality risk in quintiles 2–4, but 21% increased risk in quintile 5, 

compared to quintile 1, indicating a J-shaped (nonlinear) curve. The association with weight 

also reflected a J-shaped curve, with 12%–15% decreased mortality risk in quintiles 2–4 and 

10% increased risk in quintile 5.

Comparing the log-likelihood of each multivariate model (in Table 3) to a base model (one 

without any anthropometric term) revealed that ABSI improved the model’s mortality risk 

prediction more than any of the other measurements. Overall, the strongest associations were 

seen for ABSI quintile 5 versus 1 (HR, 1.37; 95% CI, 1.28–1.47) and BMI underweight 

versus normal-weight categories (HR, 1.58; 95% CI, 1.35–1.84), followed by BMI obesity 

II/III (HR, 1.30; 95% CI, 1.20–1.40). Additionally, model comparisons according to AIC 

and BIC confirmed that the ABSI model fit the data better than any of the other 

measurements (data not shown). Further, exploratory analyses using fractional polynomials 

to generate nonlinear models for continuous versions of these anthropometric measurements 

largely confirmed our findings (data not shown).

Results were largely consistent and often strengthened after restricting the analysis to never-

smokers (Table 4). Estimates for quintile 5 of BAI and BMI showed increased mortality risk 

in this sensitivity analysis (16% and 15%, respectively). The strongest associations were 

seen for standard BMI categories: underweight (HR, 1.69; 95% CI, 1.34–2.13) and obese 

II/III (HR, 1.47; 95% CI, 1.32–1.64) never-smoking women had substantially increased risk 

of death compared to never-smoking, normal-weight women. In an exploratory analysis, 

maximum adult BMI was associated with 36% (95% CI, 23–50%) and 65% (95% CI, 48–
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82%) increased risk of mortality for quintile 5 versus 1 and obesity II/III versus normal 

weight, respectively, among never-smokers. Risk among underweight women was non-

significantly elevated (HR, 1.10; 95% CI, 0.72–1.70). Of note, comparison of the log-

likelihood multivariate model to the base model in never-smokers suggested WC, not ABSI, 

was associated with the highest improvement in the risk prediction model (data not shown).

Owing to published evidence that the relationship between adiposity and mortality may vary 

with advancing age (33–35), we evaluated the relationship between composite 

anthropometric measures (ABSI, BAI, and BMI) and mortality within each decade of life 

(50–59, 60–69, and ≥70 years; Figure 1). The aforementioned U-shaped curves for BAI and 

BMI appear restricted to women age ≥60 years, whereas the association between ABSI and 

mortality seems unmodified by age group (likelihood ratio tests for interaction between age 

group and BMI, ABSI, or BAI; P = 0.001, 0.117, and 0.002, respectively).

Discussion

For some time clinicians and public health professionals have relied on BMI to screen for 

obesity-related disease risk as well as to evaluate morbidity and mortality risk worldwide. 

Yet, frequently many have challenged its validity, primarily owing to the fact that it may not 

sufficiently account for body composition including visceral fat and/or its distribution. 

Stronger predictors of premature mortality are needed. To address this issue, several 

investigators have proposed revised measures of body habitus to evaluate mortality risk, 

predominantly ABSI and BAI. The WHI OS, with long-term follow-up of a large cohort of 

postmenopausal women that included several anthropometric measurements as well as 

adjudicated deaths, affords a unique opportunity to evaluate these relationships and to 

determine whether measures that integrate distribution of adiposity provide a more robust 

prediction of mortality than BMI.

In the largest analytical sample to date, data from the WHI OS suggest that the majority of 

measures evaluated in this study (weight, BMI, ABSI, BAI, WC, hip circumference, and 

WHR) demonstrated higher mortality risk for postmenopausal women in the highest versus 

lowest quintile, and all measures showed such increased risk in a subsample restricted to 

never-smokers. In the whole cohort, the highest risk estimates were seen for ABSI quintile 5 

versus 1 (37% increased mortality risk) and BMI underweight versus normal-weight 

categories (58%), followed by BMI obesity II/III (30%). Using model comparison 

techniques (log-likelihood and AIC/BIC), ABSI was deemed the best at predicting mortality 

risk among the anthropometric measurements evaluated.

The results for ABSI and BMI corroborate earlier work by Krakauer and Krakauer (15) 

using data from NHANES 1999–2004, wherein ABSI showed a positive relationship with 

mortality risk. The estimate was 93% higher risk (HR, 1.93; 95% CI, 1.39–2.68) when 

comparing quintile 5 to quintile 3. Our estimate was only 37% higher risk for quintile 5 

versus 1. Although the reference groups were not the same across studies, the lowest quintile 

in NHANES had nearly the same estimate as its reference group (HR=0.97 vs. 1.0), and our 

quintile 3 also had nearly the same estimate as the reference group (HR=1.05 vs. 1.0). 

Further, ABSI in the NHANES sample was associated with greater mortality risk than BMI, 
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whereas our estimates for ABSI (quintile 5; 37%) and BMI (obesity II/III; 30%) are 

comparable. The differential degree of risk may reflect an overall healthier status of women 

enrolled in WHI OS or may support earlier work noting a weaker association between 

obesity and mortality with advancing age, even with adjustment for smoking or pre-existing 

illness, as was explored here (37). Additional differences between the two analytical samples 

include participants’ age (NHANES, ≥ 18 years; WHI, 59–79 years), sex (NHANES, men 

and women; WHI, only women), and menopausal status (NHANES, pre- and 

postmenopausal women; WHI, postmenopausal women only). Given the demonstrated 

reduction in weight and BMI after age 70 years in WHI OS (38), some have suggested 

maximum adult BMI may be a better predictor of mortality risk. In fact, highest adult BMI 

in never-smokers age 50–84 years was associated with 33% higher mortality risk in 

NHANES, a risk that was only 5% higher when current, age-specific BMI was evaluated (5). 

Similarly, maximum BMI in our sample of never-smokers was associated with 37% and 

65% increased risk of mortality for quintile 5 versus 1 and obesity II/III versus normal 

weight, respectively.

ABSI was developed to integrate central adiposity with the health risk assessment equation, 

knowing that there is a subgroup within the population who maintain a healthy BMI but 

disproportionately carry weight in the form of central adiposity. Independent of other 

anthropometric measures, WC has been tested as a more-sensitive indicator of central 

adiposity. Evidence linking WC to mortality is somewhat limited, but a 2014 pooled report 

of over 650,000 individuals age 20–83 years enrolled in 11 prospective cohorts suggested 

that for every 5-cm higher WC there was a 9% higher risk of death (5). Here we show a 21% 

higher mortality risk for WC quintile 5 (>95 cm) versus 1 (≤73 cm). Our data, along with the 

results of the pooled analysis, suggest that WC should be considered a indicator of 

premature death. Notably, earlier work in a subgroup of WHI participants for whom body 

composition was assessed using dual-energy x-ray absorptiometry (DXA), showed that body 

composition, particularly low lean mass and high fat mass, were associated with higher 

mortality, but only prior to age 70 years (39).

Strengths of this study include the large, well-characterized study sample of over 76,000 

women. In addition, we were able to apply clinic-measured weight, height, and waist and hip 

circumferences rather than rely on self-reported data, and mortality risk was derived from 

adjudicated deaths. Further, the dataset had several anthropometric measurements available, 

affording a unique opportunity to compare and contrast several clinically relevant 

assessments in relation to mortality risk.

Our analysis focused on women after menopause, for whom obesity-related disease and 

mortality risk are known to increase (40). Given this focus, we were not able to evaluate 

these measures in terms of mortality risk at earlier ages (or for men). Further, increasing 

evidence suggests that anthropometric measures (particularly BMI) and mortality may 

weaken with advancing age or that heterogeneity in weight trajectories may differentially 

associate with mortality risk (33–35). Thus interpretation of these data may be limited given 

that 22.7% of our sample was age ≥ 70 years at the time of study enrollment and that 

longitudinal measures of anthropometry and adiposity indices were not used to fully 

characterize anthropometric trajectories. Analyses were age-adjusted, and interactions with 
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age were evaluated. Although body composition data were not included here, a previous 

analysis of the WHI subcohort with available body composition measures showed excess 

adiposity was associated with higher mortality for women age 50–69.9 years, but not in 

women age 70 years and older (39). Importantly, this is a female cohort, and while the 

women are all postmenopausal, sexual dimorphism exists in body shape that further limits 

generalization of these findings to males. Finally, the clinical usefulness of ABSI and BAI 

may be limited by the lack of evidence for valid and reliable self-report of these measures.

Conclusion

In the first analysis of a sizeable cohort of postmenopausal women, varying approaches to 

anthropometry demonstrated clinical usefulness in relation to mortality risk estimation. 

While direct measures (i.e., DXA) of adiposity may be preferable, until these approaches are 

more portable and affordable, BMI along with WC and adiposity scores (particularly ABSI) 

each inform mortality risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Evaluation of the relationship between body mass index (BMI), a body shape index (ABSI), 

or body adiposity index (BAI) and mortality, stratified by age. Hazard ratios and 95% 

confidence intervals were calculated using the multivariate model shown in Table 3. 

Likelihood ratio tests for interaction between age group and BMI, ABSI, or BAI: P = 0.001, 

0.117, and 0.002, respectively. *indicates significant difference from quintile 1 (P < 0.05). 

The number (%) of deaths in each age group, by quintile, for BMI, ABSI, and BAI, 

separately, are as follows: BMI quintile 1–5, respectively, for age 50–59 years: 201 (4.2), 

218 (4.8), 196 (4.6), 198 (4.8), 357 (7.5). BMI quintile 1–5, respectively, for age 60–69 

years: 706 (12.4), 686 (11.4), 692 (11.4), 785 (12.7), 1004 (16.3). BMI quintile 1–5, 

respectively, for age more than 70 years: 950 (29.9), 826 (26.4), 852 (26.1), 871 (27.2), 758 

(31.1). ABSI quintile 1–5, respectively, for age 50–59 years: 251 (4.2), 218 (4.3), 206 (4.6), 

214 (5.6), 281 (9.2). ABSI quintile 1–5, respectively, for age 60–69 years: 554 (10.0), 666 

(11.2), 720 (11.8), 808 (13.0), 1125 (17.9). ABSI quintile 1–5, respectively, for age more 

than 70 years: 481 (24.0), 623 (24.4), 806 (26.4), 947 (27.5), 1400 (33.6). BAI quintile 1–5, 

respectively, for age 50–59 years: 228 (4.4), 223 (4.8), 207 (4.8), 195 (4.7), 317 (7.6). BAI 

quintile 1–5, respectively, for age 60–69 years: 745 (12.8), 707 (11.7), 709 (11.6), 719 

(12.0), 993 (16.1). BAI quintile 1–5, respectively, for age more than 70 years: 804 (29.6), 

829 (27.3), 810 (25.6), 889 (27.1), 925 (30.6).
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TABLE 2

Baseline anthropometric measures of WHI OS participants, across age groups at the time of enrollment

Total
(n = 77,505)

Age 50–59 years
(n = 25,716)

Age 60–69 years
(n = 34,176)

Age 70 years
(n = 17,613)

ABSI 0.74 ± 0.06 0.73 ± 0.06 0.74 ± 0.06 0.75 ± 0.06

BAI 33.1 ± 6.2 32.8 ± 6.4 33.2 ± 6.2 33.2 ± 5.9

BMI (kg/m2) 27.2 ± 5.8 27.3 ± 6.2 27.3 ± 5.8 26.6 ± 5.2

Weight (kg) 71.1 ± 15.7 72.7 ± 17.0 71.5 ± 15.5 68.0 ± 13.8

Waist circumference (cm) 84.5 ± 13.5 83.8 ± 14.1 85.1 ± 13.5 84.4 ± 12.4

Hip circumference (cm) 104.9 ± 11.9 105.6 ± 12.4 105.2 ± 11.8 103.2 ± 10.9

Waist-to-hip ratio 0.80 ± 0.08 0.79 ± 0.08 0.81 ± 0.08 0.82 ± 0.08

Values given as mean ± SD. All P < 0.001 (ANOVA).

ABSI, a body shape index; BAI; body adiposity index; BMI; body mass index.
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