y
oo, s

DEVELOPMENT OF SIMPLE ANTHROPOMETRIC TOOLS FOR GROWTH

MONITORING IN PRIMARY SCHOOL CHILDREN

URAIPORN CHITTCHANG
&£

~ At

enUUnuINY

M

..........
............
...........
................
...............
...........

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF SCIENCE

(NUTRITION)

IN
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

1990

16731



'n ) dl' 4 ' ' 4'-\ L) - o
i Wuimig N1384191 ATDINDAE NN LHBARAINNT LRI AU TAYBLAN
v <
T Teu
33 gling  Anfuda
L) L) oy a
UsanN Msnsgeqimn ( Ingurend)
- = a
ANEN T TN 1TAILRNMEWINUS €103 SUNAA, W.U.,D.Sc.

d - .
LAQAT NIQaieEA, W.u.,D.C.H.,D.P.H.
LN
1nsdns FurRsung, w.u.,Ph.D.
HNENE PRIBIIH, W.U.,M.P.H.,

Cert.Preventive Medicine
vdy a
s Fanasfinen 21 WOHANAN  W.f. 2533
finen

nﬂsﬁnaﬂﬂﬁﬁﬁﬂLﬁuaﬁﬁnaunwsuUﬂnqangﬁuwnﬂsﬁaﬂaﬁn151nﬁtﬁaiﬂﬂiunﬁs
ARRNNNTT L3 AU TRz L AnYBL Teu LA3UBHY 3 L 'lﬁ'gnﬁ%‘wgu"lﬁ'uri Lninq
U3eLuAMEY  (Stunt  Detector), ipiaaaziium sy (Lean-Obese
Detector) UniAstAMNN19193iAUTA (Weight-Age Record Card) Fesnansnus
wenaeTnguan W @ i Amiuftiidugeninafany, Nwinamwinafidauge

unsi A nafiay , ANERL

LﬂéaaﬁaduUaNﬂéauQQﬂnu\nmﬁaﬁqua=§5nﬁhﬂ1uanﬁaﬂq 1ﬁ§qﬂns&d1ﬂ51u
s Tarlaifpofmouifus s snauagnieluiedas daiadaeinnanud o seuidunastia
wall chart nthaiminnireaanWmnmeinin  ialpeiafesuldinnaszii
3l mTnenghants Sauszuasant 2z Tasuan aing ST mtun s wsssmas

a oy -
FayanuIduuuanafunaumi L na s



ii

LﬁaguuaTﬁhﬂﬂqﬂhmanﬁuwn151uau1ﬂnﬂaqﬂuuwdazﬁﬁhum;tﬁﬁﬁnﬁﬁuﬁutﬁaq
%ﬁunﬂmxTnﬂLawﬂzaﬁﬂqéqﬁhganwazﬁdu ST R R LML EPR Aoy ARt NRET it
fpEuLY multi-stage random sampling with proportion to size of
school WBUIARIAHN 1676 fu A 21 Ta9teu ludein o Lﬁﬂﬁnﬁﬁﬂﬁﬁﬂﬁﬂ

v o 4 o v X
nayninguanas Lan i Seulugumuiin U Tuami Ay

H d'v - '4.
sugmnaginlfinwgndasiiunamantion - nswskannzTaun Ty
ﬂ.du < 1Y) ﬂ' 'u B
a3 ¥ nTaslanasnn uasindde i asaedainnasguudaiafuaaioimd  inaw
[ A (LYY
§0nARBIEY (Kappa > 0.75) AIWUANANVMNnEBINTTwensayludnindaees 3.6,
' 4 ) aa X X
5.6 WE 13.6, UAZAIINUANATINAINTULRARLANIEHNET LM N T suUvAntuag u
L 4' - v v K o -
dnsfaese 2.5, 1.3 WRE 5.1 AMLATEATELLMNGS, Unnimnnnsiasgaule
4. * W ' H L)
URZLATEITLIUAIWA M KBN, ANEIRY  AIIMUANATIEAINITUUARER U VgL N

"‘ ".’ vd’ ﬂ'. : [} ..l ’
AINARINL ARBUZBIR MMM AE L ATa T s 3 9 Be U T W T3 91 SEumng «

4' Ll < - -
ﬂaﬁuqnﬁaqnﬁazuanﬂuwnﬁiLuaLUiﬂUtwﬂuﬁdﬂuwnsgﬁuﬂawutﬂimtﬂuTnﬂaq

d‘ (Y] d‘ o o
Lintneinssns s #s e w1l 2530 uaylfqedngun P, viBRITIBLNE

4' v <Y ) Y Y H 3
13.3, 4.2 uaz 10.9 (il ¥fshiminauinadany, uwinauinafisuge  uszsou

0 w = ‘l'ud'
genminafiay sl dunaugneaennaziou idbues 3.4 LpARRW P, w09

vdY o o [ o [l '
fhiminauinafidugs  (AnignasyatRenlung e i Ainangedusung
li' 4. 4' d.‘ol v: t 3 1] u'o’ Y
el TEanan i ans L AnviminAn 1 Lnaia gt Ant Asustin s Sudmin T Kguned

s gy

v ' v ¥ LY} ' o o
firiisaugena nafin s i mmina e nadi g ude g lunsfnn

a 2 ¢ o o v YR < -
armLeTg AuTamegiAndpiTon  Tnul¥andnduieive 2 1 P, #BINATSMAITLRSY

10
- 4' a. -
AuTazaaLanne nsensedIs1Inge wad. 2530  Uasika iRl TunsARRINNAS

4' ] o d. 4 [y 4' [V
LUaBUWUAIANITUUNTEALNT Y Tngunm P3 BNITAUNUN ﬁ'wmum'anﬁu'm'mﬁu

04.0’ Y ) o ‘i' 4' < LY Iy
Frihi i nafisugemalfandndun B, LB INNRY MR RARD I anfndu

" 425D 999 NCHS reference (Kappa >.75) lunisuwlananiizdou



iii

«
ﬂiﬁﬂuﬂinﬂﬂlﬂﬂﬂﬂuﬂﬁiﬂﬂﬂﬁﬂﬂ?ﬂulﬂimlﬂUTﬂﬂBQlﬂﬂﬁﬂk7HURG81$Q&7HUlﬁu

suffayanist HrsgYonraTagunas Il anmandlt rdp iR mnzst



iv

Thesis Title Development of Simple Anthropometric Tools for

Growth Monitoring in Primary School Children

Name Uraiporn Chittchang
Degree Doctor of Science (Nutrition)
Thesis Supervisory Committee Sakorn Dhanamitta, M.D.,D.Sc.

Pensri Khanjanasthiti, M.D.,D.C.H.,D.P.H.
Kraisid Tontisirin, M.D.,Ph.D.
Yongyout Kachondham, M.D.,M.P.H.,

Cert.Preventive Medicine
Date of Graduation 21 May B.E. 2533 (1990)
ABSTRACT

New approach to growth monitoring in school children was
proposed in this study. Three kinds of tool including Stunt Detector
(StD), Weight-Age Record Card (WARC), and Lean-Obese Detector (Lop)
were developed for instant assessments of ht./age, wt./age, and
wt./ht., respectively. The StD and WARC had built-in age calculation
devices. The LOD was a wall chart which was compact enough to
accomodate wide range of weight. All three were tested by teachers,
results compared to the research team using standard instruments and

computer.

To prepare for future trend of urbanization, prevalence of

abnormal nutritional status, especially obesity, in wurban school
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children was studied (by multi-stage random sampling with proportion

to size of school) in 1676 subjects from 21 schools in Bangkok.

Height measurements from the tools were surprisingly accurate.
Interpretations from all tools used by teachers had high Kappa values
(>0.75) of agreement to the research team's. Total errors were 3.6,
4.6, and 13.6 % while intrinsic tool errors were 2.5, 1.3, and 5.1 %
for StD, WARC, and LOD, respectively. The high percentage of errors

were due to an inaccuracy of the bathroom scale.

Prevalence of malnutrition (<P10 of Thai STD MPH, 1987) for
wt./age, wt./ht. and ht./age were 13.3, 14.2 and 10.9 %, respectively.
Prevalence of obesity (>P97 of wt./ht.) was 3.4 % Most subjects
defined as thin by wt./ht. were tall. Over half of the subjects with

low weight for age were short but well balanced for weight.

For growth monitoring of urban school children, using ht./age
tqgether with wt./ht. were suggested. The suitable cut-off was P10 of
Thai STD MPH 1987; to increase sensitivity, cut-off at P3 should be
added. For obesity, using wt./ht. with Pyq (Thai STD MPH 1987)
cut-off, which had agreement with +2SD of the NCHS reference (Kappa

>0.75), was suggested.

Teachers, helped by the tools, could bring about practical

growth monitoring and surveillance systems in schools.





