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Is the BMI cut-off level for Japanese females for loesity
set too high? — A consideration from d&ody composition
perspective
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The aim of the study was tetermine the sensitivity and specificity of the BBIt-off points that have been
applied in the National Nutritional Survey in Jap@iNS-J) for young Japanese females. The reldtipns
between the body mass index (BMI) and percentagy Fat (%BF) of 139 young Japanese females (age2i718-
years old) was examined using dual energy x-ragrptismetry (DXA) and anthropometry. The sensiyivind
specificity of the BMI cut-off point that has beemtise in Japan was compared with the cut-off gmioposed for
Asia-Pacific population (the WPRO classification)The regression equation calculated for the relatign
between the BMI and %BF using the DXA scan data WB§ % -15.152+2.058*BMI; R= 0.612, SEE = 3.66.
From this equation the BMI value that correspondéti %BF of 30% was calculated to be 21.9kg/(95%Cl:
16.9-28.6). From the sensitivity and specificityalysis, it was found that more than 90% of Japarfemales
with %BF >30% were misclassified as “not obese” wkes BMI value of 25kg/fmwas used to identify obese
individuals. The misclassification reduced to 6@#ten the BMI value of 23kg/fmwvas used as a cut-off point.
The results indicate that the current classifigatised in the NNS-J may not precisely reflect thesity status of
young Japanese females and a considerable prapasfiofemales with a large fat deposition would be
misclassified as not obese. The current study shitne importance of including detailed body composi
assessments to determine obesity level of indivédua
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Introduction

Obesity is a well known risk factor of a numberhefalth  classification):* In 2004, WHO proposed additional BMI
problems including hypertension, diabetes, highothlo cut-off points of 23kg/h 27.5kg/m, 32.5kg/mi and
glucose and cholesterol levels and cardiovascusgades. 37.5kg/nt as levels to provide appropriate health advice,
The World Health Organization (WHO) has proposedepend on ethnic background of the target populatio
using body mass index (BMI: body mass (kg)/stata}®(  The National Nutrition Survey in Japan (NNS-J) has
as a simple screening tool of obesity with the #abi shown that obesity has been more prevalent amorgsma
25kg/nt as a cut-off point of “pre-obesé”. While its than females. Only 7% of the females aged 20-28sye
application to individuals may be problemafi@&MI has old in the 2002 survey were classified as “obéSeThe
been shown to have a high correlation with thessityo NNS-J classified obesity using the BMI classifioati
related health problems in epidemiological stuéfesPre- defined by the Japan Society for the Study of Qpesi
vious studies have suggested that Asians have lehig(JASSO)'® which used the same BMI cut-off points for
percent body fat (%BF) than Caucasians at the ®le “underweight” as the WHO classification (ie, 18.5kd)
value and they are likely to develop health prolsieat but classified individuals with the BMI value of @¥nt as
lower BMI values than Caucasiafis. This may be asso- “obese” instead of “pre-obese”.

ciated with ethnic differences in body proportiér (pro-

portion of limb or trunk lengths in relation to &tee)?

Considering ethnic differences in the BMI and rigk
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Table 1. Physical characteristics of pnese female
obtained from anthropometry and whole-body DXA scan

Japanese femaled € 139)
mean * standard deviation

Age (years)
Stature (cm)
Body mass (kg)
BMI (kg/m?)
Percent body fat

using DXA (%)
BMD (g/cn?)
BMC (g)

Sum of skinfolds (mm)

Height-corrected sum of

skinfolds (mm)

204 +1.3
158.8 +5.0

525+6.1
20.8+2.2
27.6+5.9

1.14 +0.07
2351.6 £ 266.5
1245+ 35.5
133.5+38.3

Individuals who had their BMp25kg/nf are advised to
undergo further assessment on their waist circuenfar
in order to examine abdominal fat distribution. wéwer,

The aim of the current study was to determine sgitgit
and specificity of the JASSO classification in yguba-
panese females by assessing the BMI-%BF relatiprathi
the group based on the body composition resultsirmodd
from whole-body dual energy x-ray absorptiometry
(DXA) and anthropometry.

Method

The study was approved by the Human Research Ethics
Committees of Curtin University of Technology and-Ka
gawa Nutrition University. The study adhered te finin-
ciples of medical research established by the Natio
Health and Medical Research Couriéil.In the current
study 139 healthy Japanese females volunteers Hged
27years old were recruited. Each subject was peovid
with a written informed consent form in which tharp
pose of the study and the radiation exposure itin
the study were explained. The confidentiality loé tre-
sults was guaranteed. Participants were asketleif t
were pregnant prior to undergo body compositiorsss
ment.

Dual energy x-ray absorptiometry (DXA)

the JASSO classification was not proposed with ieons Body composition of subjects was assessed using dua

deration of the actual relationship between BMI Aondy
fat deposition (BMI-%BF relationship) of Japanesgur
lation. As the BMI itself does not reflect the et
amount of body fat of individuals and also becaake
ethnic differences in the BMI-%BF relationship, ig
possible that the JASSO classification may undienesé
the proportion of Japanese females with a conditkera

amount of body fat. Several Japanese studies Have

energy x-ray absorptiometry (DXA; Lunar® DPX-LIQ).
This method is based on multi-compartment model and
considered as one of the methods that provideivelat
valid estimation of %BEY* A whole-body DXA scan
provides information on bone mineral density (BMD),
bone mineral content (BMC), fat mass, lean masd, an
%BF of the entire body and different body secti¢eg.,
head, trunk and limbs). Every subject was askerkto

scribed obese individuals who were misclassified asnove all accessories and metallic items before thadly

“normal” using the WHO or the JASSO classificatiass

composition measurements. The DXA measurements

“masked obese®”™° It is possible that misclassifications were completed in approximately 10 min and all meas

reported in previous studies are because of thiicappn
of inappropriate BMI cut-off points that do not lesft
their actual body fatness.
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ments were conducted by an accredited technician.

¢ Japanese femal&as

%BF = -15.152+2.05

R*=0.612
SEE = 3.6632
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Figure 1.The BMI-%BF relationship of Japanese females
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Table 2. A comparison of specificity and sensitivity
the JASSO and the WPRO BMI coff points for
obesity and overweight (at risk) melation to estimate
%BF using a whole-body DXA scan

The JASSO classification (%)

%BF < 30% %BF> 30%
BMI < 25kg/n? 98.9 91.1
BMI > 25kg/nf 1.1 8.9
The WPRO classification (%)
%BF < 30% %BF> 30%
BMI < 23kg/n? 94.7 60.0
BMI > 23kg/nf 5.3 40.0

! The BMI classification proposed by the Japanesge8ofor the
Study of Obesity.

2 The BMI classification proposed by the Regionali#ffor the
Western Pacific Region of WHO, together with the
International Association for the Study of OleglASO) and
the International Obesity Task Force (IOTF).

Anthropometry

Anthropometry measurements include stature, bodssma
eight skinfolds measurements (triceps, subscapuiar,

ceps, iliac crest, supraspinale, abdominal, frbight and

initially considered as an independent variableyas ex-
cluded from the final model. The final equation WaBF

= -15.152+2.058*BMI with R=0.612 and SEE = 3.6632.
Using this equation, the BMI value at which the
corresponding %BF was 30% was calculated to be 21.9
(95%Cl: 16.9kg/m28.6kg/nf). The results indicate a
possible misclassification of Japanese femaleshave a
considerable amount of body fat even though thii’8

are below 25, which the JASSO classification used a
cut-off point of obesity.

Differences in magnitudes of misclassificatibe-
tween the JASSO and the WPRO classifications were
compared using sensitivity and specificity analy3iable
2). While the BMI value of 25kg/frhas been used as a
cut-off point of “overweight” for the WHO classifition
and “obese” for the JASSO classification, the auirre
study showed that 91% of Japanese females who had a
%BF or more than 30% were classified as not oveyaei
or obese using this value as a cut-off point. dme¢
parison, a proportion of misclassified individuadsluced
to 60% when the BMI value of 23kgfithe cut-off point
of “overweight (at risk)” in the WPRO classificatipwas
used.

Discussion
Results from the current study showed that younm-Ja
nese females are likely to have a large amountaof f

medial calf), five girths measurements (relaxed ,armdeposition in relation to their BMI values. Thissisiilar

flexed and tensed arm, waist, gluteal and maximalf),c

and four bone breadths measurements (biacromibd- bi

cristal, biepicondylar humerus and biepicondylantie).

to the pattern observed in young Japanese ffiadesl
supports previous findings that Asians have highm4B
lower BMI values when compared to Caucasian sub-

All sites were measured using the protocol of thdects!**® The stature and body mass of Japanese females

International Society for the Advancement of Kirant

who participated in the current study were complaréd

pometry (ISAK)** The measurements were conducted bythe 20 years old age category of the 2002 NNS-This
a Level 3 and a Level 1 anthropometrists who weresacc suggests that the current sample is typical of goun

dited by ISAK and their technical error of measueeis

Japanese women and the current findings may reyrese

(TEM) were within the acceptable limits proposedthe normative trend of the BMI %BF relationship of
elsewheré® All measurement sites for each subject wergyoung Japanese females.

located by the Level 3 anthropometrist prior to thea-
surements.
skinfolds and height-corrected sum of eight skila$o
(sum of skinfolds*(170.18/stature)) were calculated

All statistical analyses were conducted usihg

SPSS® (version 10.05, 1999, Chicago) statisticakpa

age. A stepwise regression analysis was conductdd-

The current results showed that young Japafese

From the measurements BMI, sum of eighhales could have a considerable level of %BF atla r

tively low BMI. Based on the JASSO classificatidine
NNS-J conducted in 2002 reported only 7% of youag J
panese females as “obese”. However the curredinyis
suggest that it is highly likely that there will lehigher
proportion of young Japanese females who should be

velop the regression equation using %BF resultenfro classified as “obese” and reported in the NNS-he T
DXA scan as a dependent variable and BMI and age assults obtained in the current study was congistethe

independent variables. In addition, cross-tabofatvas
also used to assess specificity and sensitivitgliftérent

result using Japanese males living in Austflia
suggesting that young Japanese are likely to be mis

BMI classifications. Based on previous recommen-lassified if the BMI value of 25kg/mwas used as a cut-
dation$®?” %BF of 30% was used as a cut-off point of off point of obesity.

obesity for Japanese females. The sensitivity speti-
ficity results obtained from the JASSO classifioatwas
compared with the results using the WPRO cut-oiififpo

Results

The BMI value of 23kg/fmthat has been proposed as
the cut-off point of “overweight (at risk)” in th&/PRO
classification’® and recently proposed as a one of the cut-
off points to recommend public health action by WHO
From the results obtained from the current study it

Results of body composition assessments using DXA a appears that the BMI value of 23kd/meflects actual
anthropometry are shown in Table 1. Figure 1 shibnes body fat level of young Japanese females better tha
relationship between BMI and %BF obtained from DXA BMI value of 25kg/m and therefore maximizes effective-
scan. The BMI-%BF relationship of Japanese youngess of the BMI as a screening tool for the obdsityhis
females was determined by a stepwise regressidpséa specific population.

using %BF as the dependent variable.

While age was
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By saying that, still 60% of young Japanesedes
were misclassified as “not obese” using the BMueabf
23kg/nt as the cut-off point. This result illustratesra-p
portion of body fat deposition among young Japanes
females in relation to their body size and weighl-
though the current study was unable to clarify ¢hases
of the observed results, it is possible that strone-
occupation toward thinness and dieting behavioutk-w
out regular physical exercise are associatingegadsults.
There are Japanese studies that have focused @swmn i
of “masked obesity”, which defined as a conditiohiai
one has considerable amount of body fat withouirtgav
high BMI that classify the individual as “overwetglor
“obese”®! Although a phenomenon of “masked obesity”
could derived from inappropriate BMI cut-off poirgs in
the current study, some studies have suggestedathat

improvement in their lifestyle to reduce their hibaisks
later in their life.

The current study found that a considerabtgrtion
ef young Japanese females with an excessive anudunt
body fat are likely to being misclassified as nbiese
using the current classification used in the NNS-dture
research should be conducted on children and aiies
to examine if the current classification is apprajg to
detect individuals with childhood obesity in Japain
addition, the current study showed a wide 95% @i th
ranged from 16.9kg/frto 28.6kg/M. In order to increase
the precision of the BMI %BF relationship as wedl a
sensitivity and specificity using different BMI eaff
points, further studies using greater sample siag be
required.

attempt to lose body mass without regular physicaConclusion

exercise has been suggested as one of the causes This study aimed to assess sensitivity and spdyifif
“masked obesity”” and a greater proportion of females the BMI cut-off points that have been applied ire th
compared to males are “masked obéSeThese previous National Nutritional Survey in Japan (NNS-J) forupg
results may indicate a reliance of diet restrictimntheir Japanese females based on the relationship betilveen
weight-loss method among young Japanese females aB#I and %BF. While the NNS-J reports a proportan

also a possibility of depletion of muscle mass amd
crease in fat mass by experiencing repeated reduatid
regaining of their body mass. As more than 50%utif-

jects with an excessive level of body fat were mis-who are in fact obese.

classified, it is possible that relatively largeportion of
young Japanese females may develop health proldems
their later stage of life.

Recently a Japanese committee that consistseatf-
bers from eight medical societies, which include th

obese individuals based on the BMI classificatiemg

the value of 25kg/fhas a cut-off point of “obese”, the
NNS-J report may misclassify young Japanese females
The current study suggmsts
application of lower BMI cut-off point would imprev
screening ability of the BMI. The study also recoemuls
inclusion of body composition and fat distribution
assessments in a screening procedure to obtaims@rec
information of body fatness of individuals.

JASSO and the Japanese Society of Internal Medicine

(JSIM), has proposed a screening guideline for &éaime
bolic syndromé® The new guideline proposed using
waist circumference measured at the umbilical |eviéh
cut-off points of 85cm for males and 90cm for feesahs
the standard criteria and individuals were clasdifas at
risk of metabolic syndrome if they have high waist
cumference with any combination of high triglyceridr
cholesterol levels, hypertension, or high bloodcghke
levels. The effectiveness of waist circumferenseaa
index of cardiovascular disease risk has been sbedén
several studié$*® and the proposed waist circumference
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AARZHEERNRENSBEREBIMESITAS T 2- AR
BRREE

TAENEEATHECREEAZBFABEREEFENNSIFNIRESEN
BMNYIE , EFEARLMENBRERISEE. £AEEE X XRKREDXA)
REMNBEFE 139 BFERAARLZM(18-27 5%)K BMI EZ B8 5 i =R (%BF)RY 48
B, LkERRBRBARFEAN BMI YIHHNBRERISEEHEEREAN D AKREN
TIE(WPROZ ), £/ DXA RBHERNWBIREFTE BMI EHRIER RAVEES |
BIKEREFER A%WBF=-15.152+2.058*BMI; R°=0.612, SEE=3.66 4@
FER  EBEERA 300FFTHERN BMI A& 21.9 kg/m (95% CI=16.9-28.6)
BRERIBEEINEIR , LU BMI HA 25 kg/nt EEEBRALIEE , 5EB
Q0B REH E>30041 B AR Z MR ER 0 A IEIEME., E BMI ELL 23 kg/nf B
BHEF , SRR MHFRED 60% LEAERIEHE NNS-IEA B AT 2 4 W se iR AR
ERMEFRHOAARLZMEWIEMARE , B KB FBEBEAREREHH TR
WHROEERERKE, TAARELEIEARBREMNEEREEFHENE
HARRENEEM,

ey SREEEH. BER. BMI Y13, BAA. Lk





