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Introductıon

With increased longevity and a decline in fertility rates, the 
rate of population aging is accelerating, imparting an irre-
versible trend toward global aging [1]. Indeed, World Health 
Organization (WHO) data from 2020 reports that the num-
ber of individuals aged 60 and over has reached 1.4 billion, 
surpassing the number of children under the age of five. 
Moreover, projections indicate that by 2050, the prevalence 
of the older population is expected to rise to 22% [2]. This 
increase in the older population, coupled with age-related 
degenerative changes, leads to a range of limitations that 
negatively impact the quality of life as a result of acute and/
or chronic diseases [3]. One of the most common problems 
encountered in old age is malnutrition, which is a signifi-
cant factor that can affect the etiology and prognosis of dis-
eases and consequently increase healthcare costs [4]. In this 
context, it is crucial to conduct screenings and assessments 
related to malnutrition in the older adults and plan interven-
tions when necessary.

Malnutrition is defined as a condition resulting from inad-
equate intake or utilization of nutrients, leading to changes 
in body composition and subsequently reducing physical 
and mental functions, which exacerbates clinical outcomes 
in the presence of disease [5]. The prevalence of malnutri-
tion among older adults is estimated to be close to 50%. 
Both undernutrition and overnutrition (obesity) fall within 
the scope of malnutrition [6]. Indeed, just as undernutrition 
impacts life expectancy, so does overnutrition. It is reported 
that being overweight reduces life expectancy by three years, 

while obesity is associated with a 6–7 year reduction in life 
expectancy. Additionally, obesity increases the risk of pre-
mature death by 81% in men and 115% in women [7].

Obesity is a term that refers not merely to excess body 
weight but to an excess in body fat percentage and distribu-
tion [8]. Changes in body composition in the older adults 
are characterized by a tendency towards increased body fat 
[9, 10]. While studies on the older adults suggest that hav-
ing upper-limit body fat and a slight increase may be pro-
tective against diseases, excessive body fat is undeniably 
associated with increased morbidity and mortality risks [11]. 
Recent meta-analyses have shown that higher fat mass is 
effective in coping with diseases only when muscle mass 
is also high [12]. The increase in adipose tissue and the 
decrease in muscle tissue is termed sarcopenic obesity, and 
age-related changes in body composition (decrease in mus-
cle mass, increase in fat mass, decrease in muscle strength, 
and physical performance) can occur [13]. Early diagnosis 
and treatment are mandatory; however, there is no standard 
diagnostic criterion for sarcopenic obesity, which is primar-
ily defined by a decrease in muscle mass and strength and an 
increase in fat mass [14]. High serum leptin levels observed 
in obesity may also be a cause of low muscle strength and 
quality. Sarcopenic obesity is common among the older 
adults, affecting one in ten older adults [12, 15].

The prevalence of undernutrition among older adults is 
generally reported to be below 10% among those living inde-
pendently, while it rises to up to two-thirds in hospitalized 
older patients [16]. However, these prevalence estimates 
vary significantly depending on the population considered, 
the healthcare setting, and the tool used for assessment [17]. 
The Global Leadership Initiative on Malnutrition (GLIM) 
criteria have been established for the universally accepted 
diagnosis of malnutrition. These two-stage criteria, which 
include phenotypic and etiological criteria, aim to stand-
ardize the identification of malnutrition and underscore the 
importance of detecting malnutrition and implementing 
necessary interventions [18]. Accurate assessment of height 
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and body weight is essential for identifying the presence of 
phenotypic criteria.

In evaluating malnutrition, various tools for assessing 
nutritional status, including anthropometric and labora-
tory methods, biochemical markers, clinical symptoms, 
dietary intake, and environmental/ecological factors, can 
be considered [19]. Among these methods, anthropometric 
measurements and the indices derived from them are used 
as non-invasive, practical, easy, and inexpensive tools for 
screening and assessing nutritional status in both field and 
clinical studies [6]. Anthropometric indices not only help in 
determining the risk of malnutrition but also in grading car-
diometabolic risks, predicting alarm and action situations, 
and enabling the monitoring of individuals after nutritional 
intervention [18, 20–22]. While the Body Mass Index (BMI) 
is the most widely used anthropometric index for screening 
and monitoring nutritional status, other indices such as Dem-
iquet, Mindex, Waist-to-Height Ratio (WHtR), Body Round-
ness Index (BRI), Body Adiposity Index (BAI), Abdominal 
Volume Index (AVI), A Body Shape Index (ABSI), Conicity 
Index (CI), and Weight-Adjusted Waist Index (WWI) are 
also associated with nutritional status and health [6, 23].

This review focuses on the anthropometric indi-
ces used for screening malnutrition in older individu-
als and their associations with health. Relevant studies 
from the past five years were reviewed, using databases 
such as Google Scholar, PubMed, and Science Direct, 
with search terms including"anthropometric indices 
used in older adults,""Body Roundness Index (BRI) and 
older adults,""Body Adiposity Index (BAI) and older 
adults,""Abdominal Volume Index (AVI) and older 
adults,""Conicity Index (CI) and older adults,""A Body 
Shape Index (ABSI) and older adults,"and"WWI and older 
adults."Studies comparing these indices were examined, and 
evaluations were made based on conditions included in the 
definition of malnutrition.

Anthropometric Indices Used in the Older 
Adults

Traditional Anthropometric Indices (BMI and WHtR)

Body Mass Index (BMI), obtained by dividing an individu-
al’s body weight in kilograms by the square of their height 
in meters (kg/m2), is one of the indicators of nutritional 
status [24]. It is a practical screening tool for identifying 
obesity, but it should not be considered a definitive tool due 
to its inadequacy in assessing body fat distribution. Both the 
WHO and American health authorities have reported that 
the same cut-off points for defining obesity are valid for all 
age groups [25].

Due to changes in body composition observed with 
advancing age, malnutrition has been found to be associated 
with the ability to cope with chronic diseases and mortality 
risk [5]. A meta-analysis study examining 32 studies from 
1990 to 2013 used a reference BMI range of 23.0–23.9 and 
found that older adults with a BMI of 21.0–21.9 had a 12% 
higher risk of mortality, and those with a BMI of 20.0–20.9 
had a 19% higher risk of mortality. Additionally, older adults 
with a BMI above 33 kg/m2 had an 8% higher mortality risk 
[26].

Although BMI is widely used for screening nutritional 
status, it does not provide information about body fat distri-
bution and overlooks body composition changes observed 
with aging, even when age-specific cut-off points are used 
[27]. BMI has been shown to overestimate the number of 
underweight, normal, and overweight individuals and under-
estimate the number of obese individuals among the older 
adults. In a study involving various ethnicities (4984 indi-
viduals aged 60 and over), the accuracy of BMI in classify-
ing obesity was compared with dual-energy X-ray absorp-
tiometry (DXA). When a BMI of 30 kg/m2 and above was 
considered obese, 41% of men and 45% of women were cor-
rectly classified. When the cut-off was lowered to 25 kg/m2 
and above, 80% of men and 78% of women were correctly 
classified. The study concluded that BMI is not an optimal 
indicator of adiposity in the older adults [28].

Waist circumference measurements are used to assess the 
risk of metabolic diseases associated with obesity and are 
thus important for evaluation in the elderly (older adults) 
[29]. The WHtR, obtained by dividing waist circumference 
(cm) by height (cm), has been found to be the best indicator 
of biochemical parameters of cardiovascular diseases, such 
as dyslipidemia and hyperglycemia, in middle-aged indi-
viduals (50 years and older). Similarly, it has been identi-
fied as a good predictor of metabolic syndrome in the older 
adults [30]. The WHtRwas found to have the highest predic-
tive power for metabolic syndrome in older people (AUC 
= 0.786; 95% CI: 0.76–0.81) [31].

New Anthropometric Indices (BRI, BAI, ABSI, CI, 
WWI, AVI, Demiquet, Mindex)

Several new anthropometric indices have been developed 
for estimating body composition. Among these, BRI, BAI, 
ABSI, CI, and AVI were developed for adults but are also 
used for the elderly. Demiquet and Mindex are indices spe-
cifically developed for the elderly.

The Body Roundness Index (BRI), developed to esti-
mate body fat and visceral adipose tissue percentage. It 
has been reported that this index improves the prediction 
of fat distribution, i.e., obesity risk [32, 33]. Although cal-
culating and interpreting the WHtR and BMI are simple, 
BRI is suggested to be a better indicator of physical health 
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[34]. Using the NHANES database, regression models for 
BRI, including anthropometric measurements (waist cir-
cumference, hip circumference, height, etc.), total fat (%), 
and visceral adiposity (%), were found to perform better 
than other indices in predicting body fat percentage and 
visceral adipose tissue percentage (R2 for body fat per-
centage = 0.88, R2 for visceral adipose tissue percentage 
= 0.69) [32].

The Body Adiposity Index (BAI), calculated using hip 
circumference and height measurements, was developed 
to estimate body adiposity and has shown a high correla-
tion with body fat percentage measured by DXA in the 
adult age group (r = 0.85) (r = 0,85) [35]. Other studies 
have found that body fat percentage values obtained by 
Bioelectric impedence analyses (BIA) and those calcu-
lated by BAI were consistent both in adults aged 19–64 
(r = 0.479) and in the older adults aged 60 and over (r 
= 0.79). It is suggested that BAI can be used to estimate 

BRI = 364.2 − 365.5[1 − �
2 WC2 (m2) height2 (m2)]1∕2

(WC ∶ waist circumference)

body fat percentage in both adults and older people [36, 
37].

Different cut-off points specific to age and gender are 
used for evaluating body fat percentage derived from BAI. 
The cut-off points used are presented in Table 1 [38].

A new approach that standardizes waist circumference 
measurement based on height and BMI, known as the A Body 
Shape Index (ABSI), has been proposed for determining 
abdominal obesity [39]. ABSI has been shown to accurately 
reflect visceral fat [40, 41] and is a good indicator of skeletal 
muscle loss [42–44]. Furthermore, high ABSI values are posi-
tively correlated with both morbidity and mortality risk [45].

The Conicity Index (CI), developed for screening abdom-
inal obesity, is an index that includes measurements of body 
weight, height, and waist circumference [46]. Conicity Index 
is most associated with cardiometabolic diseases and paral-
lels body fat percentage [47, 48].

The Abdominal Volume Index (AVI) is suggested as a 
new obesity index that can be used to estimate abdominal fat 
rather than total visceral body fat [49]. It has been reported 
that body fat percentage, body fat mass, and BMI are highly 
correlated with AVI [50].

The WWI was developed considering the inadequacy of BMI 
in differentiating low muscle mass in the obesity paradox and 
the waist circumference reflecting body fat distribution. High 
waist circumference and WHtRvalues may be due not only to 
high fat mass but also to high muscle mass. This index, which 
represents waist circumference and is negatively correlated with 
height, essentially involves standardizing waist circumference 
for body weight [51]. This index, attributed as a new obesity 
index, is reported to be associated with survival and sarcopenic 
obesity in populations aged 60 and over [52, 53].

It is not appropriate to apply BMI cut-off points for 
malnutrition and obesity used in adulthood directly to 
the older population [54, 55]. Evaluation of height in 
older individuals becomes difficult due to reasons such 

BAI = HC (cm)∕Height1.5(m) (HC ∶ Hip Circumference)

ABSI = WC∕ (BMI
2

3 × Height
1

2 )

(WC ∶ waist circumference, BMI ∶ Body mass index)

CI = 0.109
−1WC (m) (BW (kg)∕Height (m))−1∕2

(WC ∶ waist circumference,BW ∶ Body Weight)

AVI = [2WC2 (cm) + 0.7 (WC − HC)2]∕1000

(WC ∶ waist circumference,HC ∶ hip circumference)

WWI = WC (cm)∕
√

BW(
√

kg)

(WC ∶ waist circumference,BW ∶ Body Weight)

Table 1   Evaluation of body fat percentage estimates derived from 
BAI

 ≥ 60 aged

Male Female

Undernutrition  < 13%  < 25%
Normal 13–25% 25–38%
Overweight 26–31% 39–43%
Obesity  > 31%  > 43%

Table 2   The anthropometric measurement contents of anthropomet-
ric indices

WC  Waist circumference, HC  Hip circumference, BMI  Body mass 
index, WHtR  Waist to Height ratio, BRI  Body roundness index, 
BAI  Body adiposity index, ABSI  A body shape index, CI  Conicity 
İndex, AVI  Abdominal Volume İndex, WWI  Weight adjusted waist 
index

Anthropometric Index 
Type

Body weight Height WC HC Demispan

BMI ✓ ✓
WHtR ✓ ✓
BRI ✓ ✓
BAI ✓ ✓
ABSI ✓ ✓ ✓
CI ✓ ✓ ✓
AVI ✓ ✓
WWI ✓ ✓
Demiquet/Mindex ✓ ✓
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as kyphoscoliosis, disc slippage, and inability to stand. 
Demi-span measurement is advantageous for older indi-
viduals who cannot stand or whose height measurement 
cannot be taken (osteoporosis, disc slippage, kyphosco-
liosis). There is a stable relationship between arm span 
and body weight in older individuals with normal mor-
phology [56]. Considering these factors, indices alterna-
tive to BMI (Demiquet, Mindex) have been developed 
for evaluating nutritional status in the (older adults)
elderly. A study by Lehman et al. found that body weight 
is directly proportional to arm span in women and the 
square of arm span in men [57]. Therefore, Demiquet is 
recommended for the male gender and Mindex for the 
female gender.

The anthropometric measurements included in the anthro-
pometric indices used in the older adults are formulated 
above and summarized in Table 2. Demiquet, Mindex, AVI, 
and WWI do not include height measurement, which can 
be prone to errors in the older adults. WHtR, BRI, ABSI, 
CI, AVI, and WWI indices are advantageous for estimating 
body fat distribution as they include waist circumference 
measurements.

Studies on Anthropometric Indices 
for Assessing Malnutrition Risk

Both traditional (BMI, WHtR) and new anthropometric 
indices (BRI, BAI, ABSI, CI, WWI, AVI, Demiquet, Min-
dex) can be used to screen for malnutrition and estimate 
body composition. While there is a variety of studies in the 
literature regarding these indices, studies that evaluate and 
compare these indices specifically in the elderly (older) 
population are limited. Table 3 provides details of stud-
ies conducted in the last five years that have evaluated and 
compared anthropometric indices in the context of obesity, 
related diseases, and malnutrition.

An analysis of studies conducted over the past five years 
indicates that not all anthropometric indices were evaluated 
in each study, and due to the limitations inherent in study-
ing the older population, the assessments of predictive power 
remain incomplete. Although indices such as the BRI for pre-
dicting obesity and the Demiquet and Mindex for predicting 
malnutrition have emerged as prominent, determining ideal 
anthropometric indices is challenging due to changes in body 
composition, redistribution of subcutaneous fat, and the com-
plex biology of adipose tissue in aging populations [9]. As 

Demiquet (Male) = BW (kg)∕Demispan2
(

m2
)

(BW ∶ Body Weight)

Mindex (Female) = BW (kg)∕Demispan (m)

(BW ∶ Body Weight)

Ta
bl

e 
3  

(c
on

tin
ue

d)

M
al

nu
tri

tio
n 

ty
pe

A
ut

ho
r, 

Ye
ar

St
ud

y 
D

es
ig

n
C

ou
nt

ry
Ex

am
in

ed
 

in
di

ce
s

Re
su

lts

U
nd

er
nu

tri
tio

n
B

aş
ıb

üy
ük

 2
02

1[
6]

C
ro

ss
-s

ec
tio

na
l, 

n:
 2

72
1

65
 +

 ag
ed

: 5
5,

9%
Tu

rk
ey

B
M

I
W

H
tR

B
R

I
BA

I
AV

I*

Ea
ch

 c
an

 b
e 

us
ed

 to
 a

ss
es

s t
he

 ri
sk

 o
f m

al
-

nu
tri

tio
n 

(A
U

C
 >

 0.
7)

. H
ow

ev
er

, t
he

 b
es

t 
pr

ed
ic

to
rs

 in
 b

ot
h 

se
xe

s a
re

 A
V

I, 
W

H
tR

, 
BR

I a
nd

 B
A

I, 
re

sp
ec

tiv
el

y

Th
ua

yn
ga

m
 e

t a
l. 

20
23

 [7
8]

C
ro

ss
-s

ec
tio

na
l, 

n:
 3

47
60

 +
 ag

ed
M

ea
n 

ag
e:

 6
6,

4 
±

 5,
3 

yı
l

Th
ai

la
nd

B
M

I
D

em
iq

ue
t*

M
in

de
x*

M
in

de
x 

an
d 

D
em

iq
ue

t v
al

ue
s a

re
 p

os
i-

tiv
el

y 
co

rr
el

at
ed

 w
ith

 M
N

A
 sc

or
es

 a
nd

 
BM

I
M

al
az

on
ia

 e
t a

l. 
20

19
 [7

9]
C

ro
ss

-s
ec

tio
na

l, 
n:

 7
5

60
–7

4 
ag

ed
G

eo
rg

ia
B

M
I

D
em

iq
ue

t*
M

in
de

x*

D
em

iq
ue

t a
nd

 M
in

de
x 

ca
n 

be
 u

se
d 

as
 

BM
I a

lte
rn

at
iv

es
 (r

 =
 0.

97
9)

 (k
ap

pa
 

=
 0.

85
18

)

*R
ef

er
s t

o 
th

e 
an

th
ro

po
m

et
ric

 in
de

x 
w

ith
 th

e 
hi

gh
es

t c
or

re
la

tio
n,

 th
os

e 
in

 b
ol

d 
ty

pe
 sh

ow
 th

e 
hi

gh
lig

ht
ed

 in
de

x 
an

d 
fin

di
ng

BM
I 

B
od

y 
m

as
s 

in
de

x,
 W

H
tR

 W
ai

st 
to

 H
ei

gh
t r

at
io

, B
RI

 B
od

y 
ro

un
dn

es
s 

in
de

x,
 B

AI
 B

od
y 

ad
ip

os
ity

 in
de

x,
 A

BS
I 

A
 b

od
y 

sh
ap

e 
in

de
x,

 C
I 

C
on

ic
ity

 İ
nd

ex
, A

VI
 A

bd
om

in
al

 V
ol

um
e 

İn
de

x,
 

W
W

I W
ei

gh
t a

dj
us

te
d 

w
ai

st 
in

de
x,

 M
NA

 M
in

i N
ut

rit
io

na
l A

ss
es

m
en

t, 
AU

C
 A

re
a 

U
nd

er
 th

e 
C

ur
ve



	 Current Nutrition Reports           (2025) 14:65    65   Page 8 of 11

previously mentioned, assessing height in older individuals can 
be inaccurate; therefore, estimating height through anthropo-
metric measurements such as ulna length, knee height, or demi-
span is encouraged, or alternatively, using indices that do not 
rely on height measurements (such as WWI, AVI, Demiquet, 
and Mindex) can be implemented [49, 54, 77]. Selecting the 
appropriate anthropometric index based on the specific variable 
being assessed is crucial. For example, the use of the WWI is 
particularly advantageous in the older people due to the high 
prevalence of sarcopenic obesity and the fact that it does not 
involve height measurements [77]. Additionally, the Demiquet 
and Mindex indices are advantageous due to their simplicity in 
screening and evaluation, and their alignment with malnutrition 
parameters [54]. The studies evaluated in terms of malnutrition 
classification, the number of studies according to the evidence 
pyramid, and the prominent anthropometric indices are illus-
trated in Fig. 1. A total of 32 studies comparing anthropomet-
ric indices within the scope of malnutrition were reviewed. Of 
these, 29 were related to obesity and 3 to undernutrition. When 
ranked according to the evidence pyramid, the BRI emerged as 
prominent in both meta-analyses (= 1) and cohort studies (= 
5), while in cross-sectional studies, both the BRI (= 10) and the 
WHtR (= 9) were identified as effective indices. In the context 
of sarcopenic obesity, the use of the waist-to-weight ratio was 
recommended in all reviewed studies (= 3). For undernutrition, 
the majority of the reviewed studies reported that the use of 
the Demiquet and Mindex indices is advantageous in the older 
adults (n = 2).

Conclusıon

This study is important in comparing anthropometric indi-
ces that can be used as predictors of malnutrition in the older 
population. However, the included studies were conducted on 
different populations and races. It should be noted that anthro-
pometric indicators are influenced by factors such as race, age, 
and gender, and that body composition varies according to 
population and ethnic origin. Gender-related hormonal factors 
and aging also influence anthropometric indices and their cutoff 
points [80]. Population-based studies conducted to determine 
cutoff points have yielded different results. It is emphasized that 
these differences in results may stem from both the ethnic com-
position and the age average of the study population [58, 62].

Moreover, variations in measurement techniques and study 
designs may contribute to discrepancies in cutoff values. Dif-
ferences in body composition assessment methods, such as 
BIA, DXA, and skinfold thickness measurements, could lead 
to inconsistent results across studies. Additionally, small sam-
ple sizes may limit statistical power and reduce the generaliz-
ability of findings. In light of this data, larger, population-based 
studies with standardized methodologies are needed to estab-
lish more reliable and applicable cutoff points.

Several potential confounding factors, such as age-related 
changes in body composition, sex differences in fat distribution, 
and ethnic variability in anthropometric characteristics, may 
influence the predictive power of these indices. Socioeconomic 
status, dietary patterns, and physical activity levels could also 

Fig. 1   Classification of studies according to the evidence pyramid for 
malnutrition and prominent indices. BMI: Body mass index, WHtR: 
Waist to Height ratio, BRI: Body roundness index, BAI: Body adi-

posity index, ABSI: A body shape index, CI: Conicity İndex, AVI: 
Abdominal Volume İndex, WWI: Weight adjusted waist index
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contribute to variations in cutoff values across populations. 
Addressing these factors is essential for a more accurate inter-
pretation and application of population-specific anthropometric 
indices.
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vides evidence-based recommendations for addressing 
malnutrition in older adults, highlighting the need for 
routine malnutrition screening. By advocating for a 
collaborative care model, the study offers healthcare 
providers a clear path to effectively prevent and treat 
malnutrition. Ultimately, the study underscores the 
critical role of screening in both the prevention and 
treatment of malnutrition, making it especially valu-
able for improving the health and well-being of older 
adults in clinical practice.
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