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Validity of mid-upper-arm circumference for growth monitoring;
longitudinal study in Tanzania

Ayuko TANAKA

Body weight is one of the most effective indices that evaluate growth and nutritional status
in infancy. Mid-upper-arm circumference (MUAC) is often used as an index instead of weight
where there are no scales, when the age of the children are not clear in such places as a
refugee camp. But it is not discussed enough whether the method is valid or not. Therefore it
is necessary for us to clarify its validity immediately. This study is to examine the validity of
growth assessment using MUAC. We analyzed these data not only cross-sectional, in which
we ordinary analyze, but also longitudinally. Physical growth is a phenomenon, which occurs
along with time series, so longitudinal analysis is effective method of study. We measured
body weights and MUACs of 555~ 711 children every month (total number was 3850) from
July in 1999 to December in 1999, at Ghonghona village, Dodoma region, Tanzania. The
results are as follows. 1) Sensitivity of screening for malnutrition, which is under 80% of
standard weight, was low, 2) the phase was different between weight-gain and MUAC-gain, 3)
the fluctuation in MUAC-gain was about one month slower than that of weight-gain. Above all,
MUAC can not be used for area diagnosis, group evaluation, and screening of malnutrition.
And it wasn't suitable for evaluating the individual growth and nutritional status
longitudinally. That is because it was difficult to make a rapid detection of growth delay; the
stagnation of growth gain and aggravation of the nutritional status. This study suggests that
1) Before recommending MUAC instead of body weight, we should work for the wide
permeation of the weight scales, 2) the manuals of growth monitoring have to mention about
validity and problems concerning current methods of measurements, and 3) WHO and
UNICEF should provide proper information.

Supervisor : Noriko KaTto

FRZE 9 A EHATE O RHI T,

5 B REEHiio

181

3" Thb

BAZSE LE EMEN D E 4 0 5 @kimion ) b, FH
1200 75 N2 R SFEEOPELL AR RS- LT 5.
KEARZHNL, SRR EOEREZ T - PHTE—2
DFBeH Growth Monitoring T 5. Growth Monitoring
DIREL L TROAMPDOER L TV LDIIMEETDH 57,
REEFTO LW Y v 7%, ROEHRIAHR
WCE, RECRDLIAERRIFELS U< LERAR %2 AH
L, UNICEFRWHO DY =27 VThfHNEhTnb, —
F, T A AAKEERESICX S Growth Monitoring D8

TREHCE ik W (REFBRAE2ET)

A, BERERAROAZY) —= vy ZIZZAREZLESATY
%. %7z, UNICEF % WHO OIRT 5 58E MM A E
Szl RRRIPHEIISGEDRILE % ) EEILMEME &
LCRRESNAG ol SOLI, ERREE &1+
% Growth Monitoring D% 47D BHAE 4w S Tw
s,

AWFZED HI¥1Z, Growth Monitoring ASFLE) VT D HEE
BOBERELEEZHS>TWD Y Y F=TI2BWT, LA
E#J81E L9 5 Growth Monitoring DZ M4 IZOWT, #it
FATHNT & 72BEWIR TS, BEH L) RRFINE SO
B3 - MEH A H R o 2 B2 WRET562 8 Th
b. B, AWgETIE, FEHEFHIMELZ —RE TR I N

J. Natl. Inst. Public Health, 50 (3) : 2001



182 WA IE R R B

T =& & LCHNTS 232N, Mkl L TBigish
TR — B OB ZALICE B U Cobrs 5 05 % g 4
e L7,

II. MEHE

II-1. AEMBE

W77 7)) A KRERERICME L, Bl
9457 km? AIT3279 5 A, 1 A% GNP I3# 240K Fv
Thb. AEMBODH L F <ML, 7 r¥F=7 03T
B L, ANOW162 A TH 5. REHmitaric Lk s &,
LA FLIESE 313 90 (A 1000%1), 5 A EIEL
141 (BA1000%) TH O, R 187 HEH 306 & &<,
5 mARMmIBORERNBROEEIX, BIKE27%, Mt
SE6 %, BEMEI2DE SN, ILYE D Growth
Monitoring % FEMRAGICFEfE L TV 5.

11-2. FAEHR

FAIAMIL, 19994F 7 A2 BRIEIZH TH 5. P
R B L, 14E 10 A 205 11 A oz i3 AR 221
Fah, WAREIEURFERESE T2 L EhTn
bH. L7225 T, ZOMBIZILLIE D RFEIRE DT A3
MWEh, KERROEHD S WVIEFHNIOWTOBRGILE
YEZ, CoWMEESL 6 » M ZRENME L.

II-3. &

&, Wz U=y 7GR ENRESEEZZZ L5
WAMANILTH D, FENRE LTEEL 2 BHIX836
A, D)BHBIR426 (51.0%) A, B410 (49.0%) ATH
o7z, NV —FERD gogo BRAIEFTRIZD 96.6 % % 5 7.
B, FNOHEEANDZT772 N (1988 4EE AFAE TH /-
EICAERAOBMEZE L CERINTYS), 5k
RO ANTIE1554 A (ANOD20% & LTHEIBETw
%) Thb. WMr)=—y 782 % v 712 5B TIE, F
K5 RBALIDISBUENZZ L TVWEEDIETH-
7z.

1I-4. AEIEE
I-4-1) JERERHN
EMfEESEEZZ L2 TORIH L, KERV R
FEEOF M EZIT- 72, FHINZETH# L 2 —0BRE )
To72. FREMEIZL LTS B E R sk & Ra N E
SR SMOPHMOFELFHIL 72, 2 BIFHN LFEY
fEZFHIMEE L7z, REFHIBMCTHEH L T 55HI% %
AL, FEEARELZFI2ERIZHARPORHE L.
M-4-2) AHRIZEAT 5 1E#HR
FHIMEDMIC LT 7= 2 0UE L7, A4EHAH, 55,
ARRERIGE CORERA R MERIREDOT— 5 2K BD
Growth monitoring card 2 HNE L7z, F72, #BiE, A
EFOEHEIRTE, Growth monitoring card DR AJRILT— 7
(&, JROBREBUH L S FEL21T - T2 BT, 4
WHE, K, ZE8IConTix, IARION, VRN

S DFHTENENRNRD.
1. 1&HTEY 54

II-1. BN AE : RERRDR V) - THRE
DFxET

FREFAREZIEE TAREBEARDA ) —= » FHEEEIC
DWW, REIC X BEHli 2 O & K2 L TREZ21T-
2. £F, KERCLEFEFEOML DT —5 12250 T,
FAEHAHI T B EHIED H 3 (UF, xHiE#E & 93%)
RO, REOEEMIT, ¥ HF=TDGrowth
monitoring card DHE#¥EfE Harvard Standard %, _LWiE B
RIZGWHO, UNICEF%237a—/\)L - 2% v ¥ —FL LT
W5 Wolanski ORE#EAR 2 W72, 155720 HE L 12D W
T, FrHF=7THH SN TV REREDOS Y b - 47 -
KA Y ML 5T, [REIRERI], [HEERER
R, [HEEREAR] II5ELL.

I1-2. B AIER | EERARRICEZIRERRNDZI Y
)—Z 2 JHEE

FRFRBRICE D2REARDAZ ) —= v 7R, 2%
A b FT KAV M [REBIRERIF] & TREAR]
DEFIZBWIATIE, BUKES5.4%, FRRE97.0%,
BIEE%R30%, BREMEFR64.6%, bEthdEdhrEEss9%, Ktk
W 68.7 % Th o7z, KIZ, HEFBEARDOAY ) —=
YUREEE, DFEN A b F T - FA Y e [HERERER
Bl & [HEEXREAR] OBRMHEICBWEAE, BIKE
94.0 %, YFHEE96.6%, WbitE%3.4%, HETEH6.0%,
B b B 32,6 %, FEPE@HEE999% TH - 7.

III-3. 1HEETEY D ATFER DEE

REWrR AR R LD, ERAPRIC L 2 REARDOZ S
V== 73, BUREDK CBBEERD RN Z LD, R
ARZRETHERIEVEZH L. £, HEREAR
DA ) == 2 7T, BURERORREERE P 720°, E
FERBA ROAWRPERN 72O @ MK, HEEER
EAREHESNIZRITED 2 RO EEREARLOH G
Aoz Dbl &, BREAMRICE 2 KELR
DAY ) == 7%, BEREAROR ) —=V T 2E
D, ZORXKEIIMENEELL 7.

IV. w9

IV-1. HERTEOD AR A&
V-1-1) fRE RO FREREORE RO LK

il % DHEWF T — 7 Z v, KEROCLEEEBEORT
Mg oW THE 2 1To72. BREXCEREFAED 1 #
HEOREWMEZ KD, —ILEE SO 21T, K6
WMo A MENEDEIIDO VTR 21T o 72, FEo0uEokk
FiZidLevene MER, H#O T HOL HILBMREICIZ
Tukey HSD #5E % I\ 7.
V-1-2) fRE R O LR PR o fR BB N o Fig

AW L 2 BHMELI RS 5720, RERCLEEEM

J. Natl. Inst. Public Health, 50 (3) : 2001



i e & Ay = 183

ROVHHEMMEZ, AEHUH O AEERKIC X %88
ZF 5. N-1-1) ORFICBWT, EMERICK X WA
BN L ZRER LAY, i LRSS 5 7200 RIS &
% 5B P LB O 21T > 72, KR o HiG 3
% HmEoEgnEx %z R, FEHlcB TR
30 Hiw e L-BE& o AlEmE 2 Rko, ZhiziREgneg
L7

V-1-3) fRE & FhEBREOREINE DR M

RE RO FRE PR OB E MO W THE OLE O
HEEMGETT 4720, WEOEWINEORLEMME %KD,
RERHN AT AT 572, N-1-1), 2) TRD7ARE KO iR
PRROFER N, MR, KEEzFCZ2VEO%R
HEHMEOZEHHEIZONT, 0K+ 3 ROIKEMY
BEE RO, g, RE L ERIREPEE ORI % i
BIZ1 2 A2 53 7 AFS LTHLAS DY A OHBRE
DZETHhH, FLT, +1K 0K - 1RXROKEMHE
BRENCEH L, REE RRiEP R OB R IZ2w TRERS
G ERAIT, EEHMEOEB ORI X LIZOWTHR
itz

V-1-4) HEWr7— % & & OFERIE O M

V-1-3) BT 2MEOEEELED L7290, RET—%
VIR 322 N &R, M 4 OfEk 7 — & DfkE &
Wi JE P o S B BN 0SS EMBERHE R 7,
il % OIS HFRMEOENI LV EL L, F—FEF—%
OO XHOBEZRL 720, 4 OFEERED S 4 O
S E RN 2 0 U7 Mt 7 — 5 2R L. ZLC,
PIGFEE N 2K U2 E & EREBREOREFRINED
HEWE 7 — & 12DV TR A BIR % R 7.

IV-2. RTE9 D HriER
V-2-1) RIS O L B R oS B8N 02 8)

HREDF I Z & OFEFEHERINF130.263 + 0.391kg T,
GHHTORER, KREHOMMEOBIZA R R ELZ RO
(F=29.96, p<0.01). ZHEILEOMHRE, 9 — 10 HOHnE
B b/PAEL, MOETORH L RRERIT/NE o7z
(p<0.001). ERBEPEDKELZ & oY EREINE I
0.273 £ 0.627cm T, WM OFER, FRH OB ORI
#EBD (F=992, p<0001). ZEILBOKE, 10 - 11
ARmErw/MEZRL, 7-8H, 8- 9 A=l
NEFINE o7z (p<0.001) 25, 9-10H, 11 - 12
HEWIHEBELREZRD R, o7 F2, FEHENEIZBWT
b, ARE O LR PR 0 K R O BN A B e A R R
® (F=34531 p<0001, F=10463 p<0001), ZELED
HRIZBWTY, KETIZI - 10K LIS, EhE
PR TIZ10-11 HASR /&L, Rtk 2R L7-.
V-2-2) &L FREAFROFEEWEME DM

R & B E PR O TR E B NE o & =M BRI,

TRPFOKREDKELZFDHIZLLIT TH o7 FIHIFRERMN
wORAMBREIE, 1R - 1T AR OREYDKEL 1
RE—-1RD#EIZL23ThHotz. Tz, KEF—5 24k
WIRDPEFEEREINE O EMBRED 1 RS- 1 KK D
K&, Z0#EIIF0949THo72. U ED X ST, FHREE
BmeE, PHIEEENE, RET—F 2722 0ER0FY
REBINE O AMERENL, 1A - 1 XL DKEWE
FRL7z. Fe, KEF—7EELVIEENSRE L, #H
BEROCEHEREOFEENEOZEMBEREIE, 1X
=1 RED0102K XD o7

IV-3. HEETRI DGR DEE

MW O HTAER L D, FREARAREFREOHEETEMED
EENIZALAH Y, EREAARIIAEICHEY 1 » HiE
n, T2, TOLHIMKREICHLERLTH L EES L.
Dz Ens, EREAEIZ X A Growth Monitoring Tid,
HHEE (BEHEINEOER) H5WITREREOE/NE
ABHIZE B2 B EAHEETH Y, a4 DREROFIEIRE
ORI HBIEE - FHIICITE S LR L.

VI. £ =

T T B OSHERT I AT RS R A A IIC A5 &, FERIPAE
\2& % Growth Monitoring i, RERRDAZ ) == 7
WKL, BERBILED 5 WIZSREN RO RIEER S N
TH o720, HIBZHNICL ML OFRE R OREBREORKE
BIEICD WY TRV EEZE L2 RERAROHIKICIE, %
EAROREREE L RIGEIIFETH L. LI, ¥~
Yo7 2 HUREE LE E WIS E 4 OERIRLEZ 25
L, REARIHKAIMOTFHEFUSLENDL, FHE, ¥
YHZTIIBIT A EEREARORERIIIFFIMRLS, Tk
NI BT — A%\, Lo T, LEREAEICZLS
Growth Monitoring i, KEIZX 2 ZIUHKERED
BAPENDLZ L6, FORYRERENEVZ L. T2,
T A A BREAERRC L DEEEOFMD E 3k,
UNICEF ® WHO QRT3 FHE#Ef L L THRS
Lo l?HEREALL, R aTIVONEYWRIETHI &
e, MEORBEL LTLBEEMEICX S Growth
Monitoring Z##32 L, HHE LT ARG &E L E
DI, WAMRYEDLEN D D & ERL T2,

VII. 2 &

LR EIC X % Growth Monitoring M % 4 (34K < Fl
MG R&THDH. 2L T, LHEBARIC L 2REBTIE
%<, REFOBURICEDLETH Y, WHO X UNICEF
74—V P UC RIS ERM 2 L, fEICFIH 2R
TII BTN ERIET BLEND S.

J. Natl. Inst. Public Health, 50 (3) : 2001



184

<HEBHRE>

FEZREISICHE TS AOFHBRETOITRIKE
HAERERETOERICET 2R

3 XL

Study on vital statistics and birth weight statistics
in Heilongjiang Province of China

Wenjiang KANG

Mortality rate, infant mortality rate and age-adjusted mortality rate have been used as indicators
for evaluating health status of a particular community. In China, the Population Census was carried
out in years of 1953, 1964, 1982 and 1990, and the total population all over the country became to be
clear. Using these values, the mortality and age-adjusted mortality were calculated as a country value.
However, considering that a main management section for vital statistics is uncertain and that many
lacks of birth and/or death registration exist in this country, it would be doubtful that health
indicators presented as rates calculated from vital statistics reflect real health status. A precise rate
will be able to be calculated after a concrete registration system would be established.

On the other hand from birth statistics that is one of vital statistics, birth weight distribution and
gestational distribution are available. These distributions have been reported as new type health
indicators by many authors. The four delivery hospitals in a large city of Heilongjiang province in
China were selected, and four years delivery records (1995-1998) were copied and analyzed. Birth
weight (BW) distribution and gestational period (GP) distribution were different between delivery — A
belonging to a university and delivery — D belonging to a small community government. For BW
distribution in this period, delivery — A has a high proportion of the <2500g-birthweight in both male
and female; and delivery — D has a high proportion of the >3500g-birth weight. In reference to GP
distribution, delivery — D has less pre-term (<37 weeks) babies and more post-term (=42 or >42
weeks) babies. These phenomena seem to indicate a difference of characteristics with the both
deliveries. Using two kinds of adjusted MBW (mean birth weight) and methods in terms of IUGL
(intra-uterine growth level) and ML (maturity level), there are differences among four deliveries when
compared to the standard population (from data of Japan from 1969-1997). The delivery — A made a
role similar to Japan in relation to both of IUGL and ML. But delivery — D is not similar to Japan.

In order to obtain a representative health indicator that can be implemented quickly, it will be
necessary for a sample survey for birth weight in deliveries selected by stratified sampling similar to
the Patient Survey in Japan thought to be appropriate. For this reason, it will be necessary to obtain a
balanced selection of Heilongjiang province delivery hospitals and their delivery records. Moreover,
information of sex, GP, BW, malformation, mother’s age, mother’s occupation, delivery method and
ethnical background records is necessary for a detail analysis. For a precise analysis, a standard
recording form is requested in terms of the above information. In examining the birth records, %LBW
size, number of pre-term babies/post-term babies, BW distribution, and adjusted MBW or IUGL, ML
indicators derived from a standard population can be used to research with confounding factors of
ethnical background.
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A study on quality of sputum smear microscopy for National Tuberculosis

Control Program in developing countries
- the cases of Cebu province in the Philippines-

Setsuko SATO

The study investigated the quality of sputum smear microscopy on National Tuberculosis Control in
Cebu province, the Philippines. The analysis was conducted for cross-checked slides (total number =
9,917 in 1997) by 4 validators at provincial health office and 40 medical technologists at peripheral
laboratories.

As a result, the quality of cross-checked slides showed a comparatively good agreement
(kappa=0.64), but some of the laboratories indicated very high false positive or false negative rates.
The QC system was structurally established as a part of district health system, however it was
recommended that additional duty for a national reference laboratory needed to strengthen the
microscopic reading of validators.

The qualities of smear preparation were classified as “dissatisfied” by national standard for more
than 90% of total slides. Laboratories with acceptable label in quality of “evenness” were only 4 out of
64(6.3%), and those in “staining” were only 5 out of 64(7.8%).

From logistic regression analysis, false positive in cross-checking was caused by “sputum quality”,
“cleanness of slides” and “type of examination”, and false negative was caused by “thickness”. As
for the laboratories, high false positive rates attribute to “encouragement by validators”, “Med Tech’s
understanding importance of overall management”, and high false negative rates attribute to
“satisfaction for supervision” and “asking problems in supervision”.

To improve the quality of sputum smear microscopy and its system, it was important not to
increase the frequency of supervisory visits but to understand sufficiently the needs of medical
technologists through the observing examination as well as discussion at each laboratories, and to give
an encouragement and a supportive advise for improvement.

Supervisor: Nobuyuki HYOI
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