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Original Article
The Use of Waist Circumference in predicting Body Mass Index among
Health Personnel in Headquarter Division, Royal Thai Army Medical

Department

Sorrachat Rattanajitti', Kathawoot Deepreecha’, Kanokpun Mongkolsilp’ and Warinthorn Thanak”

'Out-patient Department, Phramongkutklao Hospital; Health Promotion and Preventive Medicine Division, Royal Thai Army Medical Department

Abstract:

Background: There were several researches reporting the relationship between waist circumference (WC), Body
Mass Index (BMI), and cardiovascular risks in adults. Although WC has a closer correlation with cardiovascular
diseases than BMI, there is no study that has developed an equation to predict BMI from WC for evaluating
patients with obesity. Objective: To evaluate the efficacy of BMI calculation from actual waist circumference,
for evaluating obesity among health personnel in Headquarter Division, Royal Thai Army Medical Department.
Method: Cross-sectional descriptive study and diagnostic tests were conducted. The data were collected from
annual health examination results among health personnel in Headquarter Division, Royal Thai Army Medical
Department in 2017, then analyzed by linear regression to find a formula to calculate BMI from WC, and measure
its sensitivity, specificity, and positive and negative predictive values. Results: There were 555 participants,
representing a 99.10% response rate. The equation to calculate BMI from WC is [BMI = 1.363 + (0.266 x WC
(cm))]. This new formula has 76.27% sensitivity and 87.77% specificity in detecting abnormal BMI. The Positive
Predictive Value (PPV) is 82.19% and the Negative Predictive Value (NPV) is 83.33%. Conclusion: This study
shows that BMI can be calculated from WC, and this method is simple and useful in detecting abnormal BMI.
Keywords: @ Waist circumference @ Body Mass Index @ Royal Thai Army Medical Department

RTA Med J 2019;72:187-92.

Received 15 May 2019 Corrected 6 June 2019 Accepted 10 August 2019
Correspondence should be addressed to Sorrachat Rattanajitti, M.D., Out-patient Department, Phramongkutklao Hospital, Ratchathewi,
Bangkok 10400

Royal Thai Army Medical Journal Vol. 72 Vol. 3 July-September 2019



m3ldseue lumsvimedatisname luyamnsmemsunne lunasifymms nssumdnmsun 189

UNIN
ﬂwmmﬂmﬁﬂLﬁuLLa::Ii@é’am’;mﬁaé’auqu eI
ﬂtymmaqmmwﬁﬁwﬁzymmﬂ‘szmﬂvlmmmzﬁﬂaﬂ mﬂ%’asﬂa
mesdanUMUsEnalansuw IS ashmsiniAvuagi
I‘s@é”mmﬂ%wqﬂﬂl ﬂama”mﬁ’mw&mmmqmmwwﬂm
A, /dl 1 a 901 (% Aa v v
1 2657 Anunaulnainsihvsinifulazeusauay 37.5
ua 109 made waziwnlindinawiafeutudeyaly
A ZI 5L 4 A o A
1 2552 Loe luyaanszasnsuunngvmaun wolmazawii
namefiReUnd Sauay 39.5 %@i;ﬂi@ﬂdmiwﬁmﬂwﬂmﬁﬂﬂ
4 e A4, i ¢ -
Fadudsfhanla Wy AMNITBINTHMEMTUNI
o & 6w 4 o €
VNMIuas i AMNINIMIUNTE A e Foloamluvieninng
[~ ;:;d 6§ @ | nlz
%Lﬂwmmmmqmmwamgimmmewﬂsmmwﬂﬂ M
‘ulammaaﬂaaﬁwmLLagmsJLw{mmium{@Lﬁﬂuﬁawm
MIAAMNEATNIAM AL IULDITNAING
L% | t % . A L% ;:; h !
lastulugaiog (visceral fat) A8 vlmmammgimim
% 1 £ n‘ f 9/3 Aa Y n‘ u:‘ L%
7194 me”lfumwazamaﬂmﬂmmLLaz»lfumwazamagwwm
Jasvaandan  |askludasinsiinasomeiaaaseieng
e o wasdlafinasamanaasanslumush 61 o
T9MY U‘%mm%ﬁuh‘*ﬁaqﬁangﬁmmﬁmﬁuﬁﬁﬂ‘mmaa@
Faela mmé’ﬂaﬁmj@ mazéfm@wgﬁﬂmmmmmﬂ@‘ﬁ' 2
LLainﬂimﬁuiuLﬁamgf maiadusonn esuAMafiuNDens
o A a o L Y oA o o €
mﬂhﬂa@uu dsaniBanslaiuludosvinetionaduiug
fuemsenduTeumlaenss asdusaundaiueaia
P09Meiuame uazeuiiduasmariulSnaladiuludas
Yinsganhaudnd’
v oamdle A - v A
Tuﬁaagumﬁwslfﬁuawa@hﬂﬁﬂimmnﬂs@mwﬁiami
Yunesanmasiludesing Ao maldeaiianameuasdusay
/dl [~ v A ‘dld | v A a A %
1 aufidulsedmfaauifleneriiunanmeniv 30 Alansy
fommamas Jenaanioulan ligas shwindambeds
Alangumschudugembhaifhusnsanimasaes’ fessnsn
sl ldne s fiiR eehalsfionamsdnunlval o wuh
msdnsaisnamelaglfgnsitidienanmentongs
Binsnmanszaadaes sl umemeaasusazauearii
1 A Yo A f R~ o Al ;il’v ldl
namfe nlgsaianamen fduerilunmeginenaies
904150613 ©) PILITLINILNGN L ABLE TPz
o v A | | gd ;:; | [
Y9135 M58 BNNTN AzNUN AR RN aNNFEIeaM TN
Tsasnnnanuiingss wasilemadiusiuBnoslasisle

TasvinstpanTdusaLIen JEMTmhudusau NG
snameBnivils uafdsdariiuysnatlasiludasiosion
nhidusanieniielfaeey
fvmemsfnmetineieenudiusssmnadusenn
uasehdaiianame? wdislifimsanmlefiennndating
munndusouios i iueSaiiienUssasdifte fnm
DedseRvdnarasmsfmmmaiaiamennidusauiad

Faquazisns
4 oy A A - .

m‘sﬂﬂwﬂumqﬂﬁﬁgﬂLmumi@mmmwsmm FRAAMAGIA
PYNLBYMTNAFDUMIINARE (Cross sectional descriptive
study and diagnostic tests) ¥hmarnlaglEdosande
Qﬁmﬂmamssmaqmmwﬂsz’«iﬂmawammmﬂﬂummmwé
yvnTuntl 2660 oun et e Wmn /g EUIaULD
° a €Y v HIJ Y Aana A
MMIAATIENTDYA I@maa&awﬂﬂ IHsadFmwTsnn oy
dannadl Seuay dmsudayadegmnmussaindoaada
dwiudoyaidafiinn nemenadniusssnhaduseuen
waresatisnamefdmmanivindui lansusome
wenlaeld enuduiusaaaie S8 (Pearson Correlation)

NN TR ANNDADD LTSN (linear Tegres-
sion analysis) WNOYNENMTS AMIAAIMANGTIAIAME™N
Eusauen uazrnmanaaauemenn |y (sensitivity) as
UM (specificity) MYNNBIBILIN (positive predictive
value) LagayNENTIaL (negative predictive value) SL%

ana (% 1w oA tﬁlt: Aa % o v A
mATesuendtiinamaifiaUnd lagldmammwnisatiang
mHﬁ@hmmmﬁmﬁﬂLﬂuﬁlaﬂ%fmiammmel,ﬂummgm

v o a T Ay e

wasldensatisnamasiaus 25 Alansusasmmamasailiiin

MAAMMzetamMeiang

NANSANIA
= g gd ¥ v 1 o Aa
msﬂwﬂum@umwﬁwmiﬁnm F143% 555 Qb A
[~ (%] [ 1 1 G %
dudemaaundudosas 99.10 dawlvaidumemesoas
5 ! [~ A A KR A
64.5 Fugerdamgdumevmatsevan Gued fe S1duen)
Souny 47.7 0w 4341 +10.94 T endfatlanamedinlvg)
f 6| Ay Al oA A
agslumaw]ﬂﬂmaaaz 56.2 WAYNMATINIANELRAE 24.32
+ 373 AlanSNeEamMMINGT THaDUALEAIGITTINN 1

6 { Y f o
WITSUANENINTUN 9 72 a0lU7 3 NINeN-TeNeL 2662



190 §9%% TAUIGA hasAY
Ml 1 usasdayainllvasnguseanng ANMIMANHERAUTIZNY dusauaivemdeiiang
o ° o U ¥ o I voA zil ¥ v A
faya $1uan (Gozaz) v dusauiuazedainameldnngas [Faitng
el me = whwsin (N.)/amuge (1)) i 0.875 wasuana
el 361(64.5) SutiFaduass (Uil 1)
Wi 199 (35.5) nnmengiensnanosdadulasly Stepwise method
AR WomenaduiussEr s TN name Wi
€
WM (5.0.-9.6.0.) 267 (47.7) Mdutlsvansanuduiushiusaray 760 (R = 87.2, R
WIENMINYNLS (3.6.-Wa.0.) 213 (38.0 square = 76.0) WasansInideiuanns ke
Wummﬁsﬁmi 27(4.8) FTNIAMe = 1.363 + 0.266 x (lUIOLLEY WURaT (T3.)
1% o
ANANTIANTN 4(0.7) . | 1] Y o oa Aa | a
o manesaumeaNs b lmaauwnariNamentaUn
gnanvLsea 49 (8.8) A A i uw | . oy
@ PDIATDINDYNTUTDLA 76.27 MANNIWAE WTUTREAY
a1y @) e e .
. 87.77 envhuneiFsuanhiuiauas 82.19 uasevwaid
21-30 87 (15.6) e . 4 -
AUWNMTUTDLAY 83.33 LEAAIAIONTNT 2 WALADTMIAWID.
31-40 129 (23.2) . b
WHANFIENTIIN 3
41-50 148 (26.6)
51-60 193 (34.6)
AeZiNIANY (NN./05.50.) . aaﬂiwuaza‘g?]
X 1% [ [ 3 a A
Haerr 18.50 23 (4.1) mstinmn lueseilingusvasdifiavissininarasms
18.51-24.99 313 (56.2) fmnumeatianamenniduseues  sadumadunalng
25.00-29.99 177 (31.8) wagyh I ieFams lumsdmdtianamenniduseiie
, 4 o aad SV T
3NN 30 44 (7.9) FafhiAsihe seaan uazasnsovhlUsasanlumevann e
bmi
© Observed
45.00 —Linear
40.00
35.00
30.00
25.00
20.00
15.00 T T T T T
40.00 60.00 80.00 100.00 120.00 140.00
wc

514 1
U

LEPIANNF USRS naM LAY USaLIEN

Royal Thai Army Medical Journal Vol. 72 Vol. 3 July-September 2019



m3ldseue lumsvimedatisname luyamnsmemsunne lunasifymms nssumdnmsun 191

M5WA 2 LEAIMIINRSLMeT T IaMENRALUNG

s o drdananiaUnd daflananiadalng
Andaitananiy 5
(< 25 NN./AT.4.) (= 25 NN./619.4.)

A MegaILAN 180 39 219
[hwsin(nn.) )/ [dmga(a.)”
dianamegasinsl 56 280 336
[1.363 + (0.266 x (F0ULDI(HN.))]
TN 236 319 bbb

SN 3 LEAIMIMWIMAMTI AN

mMaItany MU

Sensitivity 180/236 = 0.7627

Specificity 280/319 = 0.8777
PPV 180/219 = 0.8219
NPV 280/336 = 0.8333

waranansn 5 lemansan umsitaseanuiauUndvasenei
soamellsl mmsduruiudegudeh dduseuimfens
SuiusiumaesuamanaSanalusiulugasiasnnnhen
@?ﬁﬁﬁmammmmi@ﬁmmmuL@m%mmmiﬁmmmLLﬁﬂtym
méﬁsﬁﬁmamaﬁqnLﬁummLﬂm%ﬂuqﬂ@amamjmwj'uﬂejm
fndmidosnnl® Wamngaadaddenonmersmal
mld dedumsliduwseuorlumsvnendaiiiname §
Fadrerteund uasilehend

nsfnmluedet Yhm3fnm lnguyamnIMIMIUnme
Tunoatmmsnssumdnmsun Seddnwasmahamdum
Twminamdushulig wldftediianamafifunasg
Soray 395 FegonilemnawinlUSonay 37.5

YNHaMIIeNAToENUN ehdtinameRanadaiug
Gadmnsaihulilwdntuduseunn ddeuay 875 &
fohflemsdiutge dolumatninluasiliehiiumadu
wullvsi Towsielsisflosiaednwfsnmudaring budostianrion
wonanitmsdnn uedersdumuasmslumssnm
Fesnameandusenien deanfuslomiunsiamsa
bae mIanalsunsaumsenisialy

anmsllengineensdly enadmg emaTneds
10 enmsnnedeay umsitiasuenaRaUnfuasensil
aname wuhemgaiuni¥osas 80 lusanasume e
MIIEIBILIN uanday lumsitasuemaRaUndives

I v oA R an o v A
eneritanamegs Samanzanlums i lunsifiasiunizsi
da o avw
anameifiedn@le
v I v oA A 1% A% ¥ v
maiaenduiinameviamaizim lunsdllfiduseuion
AY o v v U 9-/9: o Y v
sridadriationhimshninuazaangs laemsdidusay
igidadinomnzlunguendsnsss vo budnuiin 4
%aaiwﬁmmm{l%ﬂmﬁﬂLLazdmﬂﬂuﬂémimmﬁL%asma
sharfu vhlsfehanmsguerie 3 U ﬂasmmawua and1 181
vide lungugseny mmmﬂawmammamﬂ s 1in
wzme e masluﬁimmmmqzmumm UBNAN
: Yo A ¥ % Y o °
imsldeailnameanidusauendisldlumsfeumesiln
4 Cvda ay
BoswaimIansauien unguEfisinmziuamsdnde lag
WU dasmaaadaiisnamens 1 Alansusamaanms
(NN./6133.) ALFDIAAEUIDVLDY 3.75 T3 W3aLseanne 1.5 4
diavhfansan lumsshasiagamm uazanmmelsalifinsa
30%1 FmanamsfnemueNadrutszremAalaall
fadaiseFeriudusanor lunqurdissnauannuas sz,
vilaller
mafinen lueseiinuh mananandnasaianameaan
> of Y AV v 2 X @ ana
dwsauien dlaelFaumafildannadinmil uaufhdsine
a A a A aa o | v oA
uaziisrAninasuasiisrlumilumsifiadedatisname
Aa NP @ I3 A & A A & o
Aenndle aehalsfimafienstimafinmifaidadsdnneny
FNYDINIEMRATT A MeRua s MLas TN
A o) DUUNGNNGNDE LWeT Freiel anwosemTNu Wy
Yo A v % 1
¢deRanssumssthasiagunmfimngaamayanade i
X a o A o 3&\1’ Elsz/ 651’
wananiematimahwamsanmnueseilldselontlums
Jofansawlumasoisiagunm aevsuenmilannyaans
€ v o v o vA Y
mensunnsudniisenansn diudsanawiluldBndny 1w
2 o o @ o I c A
fofannlusunsadhiSaglumasnnildhouazsni e
senavar Al selemtlunsfnmanihaySagammenaslé
aneny

6 { Y f o
WITSUANENINTUN 9 72 a0lU7 3 NINeN-TeNeL 2662



192

Lanansansds

. World Health Organization. Fact sheets: Obesity and overweight
[Internet]. 2010 [cited 2018 Feb 20]. Available from: https://www.
who.int/news-room/fact-sheets/detail/obesity-and-overweight

. Thai Health Promotion Foundation. National Health Commission.
Thai Health 2014: Self-management Communities; Foundation of
National Reform. Nakhon Pathom: Institute of Population and
Social Research, Mahidol University. 2014. 124 p.

. Sontited A, Panithiporn N, Chanthong P, Chalernratchaloon S,
Yuenyongchaiwat K. Effect of Steady Walking Steps and Increasing
Steps on Body Composition in Overweight Participants. Journal

of Health Science. 2016;25(5):831-9.

§9FT TOUAGG

LRCATUS

. Patrakitkomjorn S, Ngahatthee T, Promdee L, Teerajetgul Y. The

study of Waist Circumstance, Body Mass Index and Waist to Hip
Ratio for Obesity Evaluation in Annual Health Check-up. Journal
of Medical Technology and Physical Therapy. 2011,23(3):316-8.

. Bozeman S, Hoaglin D, Burton T, Pashos C, BenJoseph R, Hollen-

beak C. Predicting Waist Circumference from Body Mass Index.
BMC Med Res Methodol. 2012:12(1):115.

. Klein S, Allison DB, Heymsfield SB, Kelley DE, Leibel RL, Nonas C,

et al. Waist circumference and cardiometabolic risk: a consensus
statement from Shaping America’s Health: Association for Weight
Management and Obesity Prevention, NAASO, The Obesity Society;
the American Society for Nutrition; and the American Diabetes
Association. Am J Clin Nutr. 2007:85(5):1197-202.

Royal Thai Army Medical Journal Vol. 72 Vol. 3 July-September 2019



