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BEE (Executive Summary)
AHFGRILFLLN R OB IR BEAR R OBANE VT 7 U hONEEY L ET7 T, Zo0E - 31T -
B IR EORERFETCEDERE. AUV ) FOEBEIC LA IRREBREOLEDRICONT,
REIEIECH D FIICT 25RO Z 6 (HAZ), (KED ZfH (WAZ), L Z fE (MUACZ) % A
WTHIREZ AT o 72, AL 2012 48 4 A 225 2013 42 2 H £ TiTbh7z, 60 ADFfa 2V & ERH
ERFBRBEIC A0, 20124 6 A7 D 2018 4F 2 AIZi T CHARFHIAZ TV, MERA KR LIZE A, Win
DFARE T OGRS RIRRE & TR E <|HE L7, [BYRofr TA BV Y 1L HAZ % 0.231 A8 > |k (CI:
-0.055 — 0.516) &# SH Tz, WAZ & MUACZ 13ZN 21 0.086 KA > k& 0.377 A v kDS ED)
BARENTZBHFAMICEBREETR ONR Do Tn, R—=R T A UHER O WAZ OF¥IH359-0.69 AR A
k. MUACZ ®W¥-#J73-0.1 A > b & HAZ OFH-2.26 A > b & AN 22 < | B4
PINShoTeZ b, WAZ - MUACZ DM REBREARTHRETH Y . BN RZEENREWHIZA
ALY FOMRN ST LTHENDNRFICAERZE LTRSS holc 2 e ENEH LS
ZAbND, —J5T, BENZRREIREZ R T HAZ ICB W CIEREN R B BN L O 2 21, KEE
DIRA 2P ET BNV TUIAE NV Y FRRENACHDNRFEICRY 5252 L 2R L TND,

This study tested the efficacy of spirulina on malnourished children in Zambia. Zambia is situated in sub Saharan
Africa where the rate of malnutrition especially stunting is very high among under five children. Spirulina is a blue
green micro algae that comprise abundant nutrients such as protein, minerals and vitamins. The study was conducted
from April 2012 to February 2013. The sample size comprised sixty (60) children who were divided into two groups:
spirulina treatment group and the control group. The outcome of taking spirulina regularly was compared by
collecting anthropometric data every month from June 2012 to February 2013. The results show improvement for all
indicators to be higher in the treatment group compared to the control group. Furthermore, the regression result
shows that spirulina intake leads to 0.231 points more improvement in Height for Age Z-score (HAZ) (CI: -0.055 —
0.516). As for Weight for Age Z-score (WAZ) and Mid-Upper Arm Circumference Z-score (MUACZ), spirulina
intake had higher effect by 0.086 point and 0.377 point respectively, though not statistically significant. This may be
attributed to the relatively high average values of WAZ and MUACZ before the treatment (WAZ: -0.7, MUACZ:
-0.11). Both groups had relatively mild malnutrition in reference to the two indicators in contrast to the seriously low
value of HAZ - Score, which was below -2 points. WAZ is a measure of both long and short term nutritional
adequacy while MUACZ reflects a recent and severe process that leads to substantial weight loss. WAZ and MUACZ
show insignificant effect because they are sensitive to short term changes and may fluctuate from month to month.
This may explain why spirulina intake did not cause any statistically significant difference to WAZ and MUACZ. On
the other hand, a relatively high effect was observed in HAZ — score, a chronic malnutrition indicator. The results

imply that spirulina consumption is effective in Zambia where severe “stunting” is high in the country
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FIRL TWDHESMNE, ZNLSMI@EFEBEY OB TREFEZ L HZ LI o> T
o

Bl BIfIX 20124F6 H 225 201342 A £ TD 9 H Az b7 - TiThbiv,
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&K 2 : 3 DDRBIEDIME-H T H > 7 K

Obs HAZ WAZ MUACZ
Health PostH | 80 -1.32 -0.29 0.08
Health PostF | 116 -1.37 -0.36 -0.47
Health PostK | 99 -1.31 -0.15 -0.07
Total 295 -1.33 -0.27 -0.19

3.4 ZEfe{RH
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Nutrition Commission (UL, NFNC). District Health Management Team
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RHEEEESEMR L, ABEREICONVWTOE=FY 7 2 Ef LT, HE
DBHFRGEIZ DOV TIE 3 7 Hflie, 6 » AR 7' e 7L X« LiR— k&2 fF
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W FE S A L S

1. Nancy Sakala Ministry of Agriculture and Livestock

2. Dorothy Sikazwe Ministry of Community Development,
Mother and Child Health

3. Agness Aongola Ministry of Health

4. Albertina Kaposhi The National Food and Nutrition

Commission (NFNC)

5. Dr. Charles Msiska District Health Management
Team (DHMT)

6. Maureen Chitundu Programme Against Malnutrition (PAM)

7. Aya Nakauchi Alliance Forum Foundation
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. . L
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. G ):nvvf * We do not
spirulina Chid. . ”."I“EIS Processing provide
- Group spirulina to
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= Visit health post once a month spirulina to children
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+ Develop spirulina recipe
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:H A I-'\ O 1 » Mix roller meal, sugar and
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FEOFHROBRIZIE, 2 B EOFISI -8 508, FR RO FHHIE T
Tolz, AFHEMT 4 AICE LAY ) —=2 FHEETOOFE - (KH
TR EREHBR Loy FLELORK 5 ThdH, FEUER R iR
(HAZ/WAZ=0) X b 3FHOWMH T, A7V —=0 7 LD L <R
HIFRO TN H D Z LR nd, £, HKKE] (WAZ<-2) % FES it
FEA VRV DICR L, HEHE ] (HAZ< —2) % FlE5 RS8R sn
72 (ENENT2H 1FE O,

FEMOBAETEILEREY (KA BHLT, BXI0F T E7R
. MERBRLEBIIGOE-WEERTE TR, T, KEE) &
MEAE] OBEOEWERATLIHEBEO—2LEX NS,

4 http://www.who.int/childgrowth/software/en/
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5: bk v Z kO RRE R

(cm) Height for Age (Male) (n=134) (kg) Weight for Age (Male) (n=134)

ne -~

& 00 200 00 00 005 205 400 00 s 200 [ 200 a0 800 06 1000 1208 1400 1000 g0 2000
(cm) Height for Age (Female) (n=161)

# 3: 3 ODEEDHHA

Abbreviation
HAZ Height for Age Z—score
MUACZ Mid Upper Arm Circumstance Z—score
WAZ Weight for Age Z—score

4. o - HBR
41 ERak#rEt

TN WSS 2 E5 LMz 2 o7z, £79°, 4.1.1
Hi T, T ORiHR E LT, 3HRIEN 4 A ORI T ARE L SREEOR] TN T v
AL TWDDONEMER LT, 4.1.2HiTIL, 201244 H & 2013 4 2 A D 2 B
TOEDE LD, ERRICEBRENENIEIELEL TWDONEHEE LT,

411 NSUVR-Fzvy (R=XF4V)

2N FONRERIET D721, BEIZED D RM4030r ARE - kT
HORTRILTHL Z EBEELY, PTH, WIHOREBIEDAEDN 2 DO
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D TREWIZE, BLZvary  c RATANRKEL 2> TLE D,

N=2 T A VDO TD ZDODOFED M TORGALBDED MR > TV D7 E
IMEMRT HHIT, SHIEZNENICKH L TtREEZIT -T2, MRIE. Wi
NOFERE B I ARE & XHRBEDO M TR A B EIT R ooz, LovL7
N, MUACZ IZHOWTIIMAREE HRBED 21T 0283 RA U R | o 25
DIFEE L ERD L EDKREL, HINCBVWTIIRENLETH S,

T4 NFTURFry IR (HAZ - WAZ - MUACZ)
DENELLENERELIRE

(1) HAZ (2) WAZ (3) MUACZ
T AE Pugiicyicd AR pofiicticd T AB Pofiicticd

Fiy 2252 2.26 -0.71 -0.67 0.01 -0.22
Nt 0.667 0.831 0.39 0.9 1.2 0.91
BARH 30 30 30 30 30 29
BHHE 57 50 56
tiE 0.033 -0.21 0.84
P(T<=t) 0.487 0.42 0.2
t IHEE HE 1.672 1.68 1.67
P(T<=t) ma{l 0.974 0.83 0.41
t BEFE il 2.002 2.01 2
*5%MDHEIKE

412 S ARIRODLLLE

TaYzl hRREOFHOM T, T L CTOREREN ARIR TENT T K
B LTZONEMERT 572012, 2013 4 2 AR L 2012 4F 4 ARES CTOEN %
BolebDn®k 5 ThD, TNETNOHEEIL Z HTEE LI N THWDLDOT, 2
RERDENT T A LD Z LiX, 2O FORMIRE RO RR #ifR 2 I L TH]
FENDULEDONR—ATRENPEATLZ EERLTND,

ICABE ESFBEEOMOE LR THD E R TORETHNARED T LEL TV
Too FTREMINC 3 DOEO 2 TH, B OKBRIMIRIEL £ T WAZ 1TE
BT E A ER BN To, BIHEORE R LT 5 HAZ 1T R E < &G%
LTCWe (0.47 : ST AEE, 0.34 : XFHREE)
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x 5:31RIEDOE(L

R—Z31> IVRSAY ik

HAZ AR -2.25 -1.78 +0.47
pogiicki:d -2.26 -1.92 +0.34

WAZ AR -0.71 -0.59 +0.12
pogiickicd -0.67 -0.65 +0.02

MUACZ N2 0.01 0.36 +0.35
poiick:sd -0.22 -0.25 -0.03

FIREBARO TN ENNLHD LTZDONZER L7200 ER 6 Thd, F 6
I3 PJ xt5E 60 4 DIRKBDO DO EEH B LTV 55, &IRTIE, RX—2A
74T MEHF K] (HAZ<-2) (T8 Sn7o 73 58.3% W\ 7ehy, = RT A
VT 34.6%ICEA LTS, RIUL, By MEAE] (WAZ<-2) (288 LT
WD FHIE 8.3% 7272, = KT A4 DO T3.8% ICETHA LTV,

£ 6 EBREOEENR—RTA VT FIA VHE)

<-1.5 <-2.0

R—X IR R—X IR

SAY Sq4Y SqY SAY

HAZ AR 73.3% 51.9% 56.7% 37.0%
xTHREE 76.7% 68.0% 60.0% 32.0%

iy 75.0% 59.6% 58.3% 34.6%

WAZ T AEE 20.0% 14.8% 13.3% 7.4%
xTHREE 16.7% 20.0% 3.3% 0.0%

Ty 18.3% 17.3% 8.3% 3.8%

MUACZ T AEE 3.3% 3.7% 3.3% 0.0%
pofiicki 10.0% 4.0% 6.7% 0.0%

Ty 6.7% 3.8% 5.0% 0.0%

413. RE~DEEE
AFHEOHR IS T LT S I & 29240 L (2012412 ), &
W UEIS X2 59 DR EBR DU DWW TR 21T - 72, USAID 23 FEfE L TV 5

5 ZZTIE. zfli<-1.5, zfl<-2 D 2 SO REHER -,
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ZDHS #Z&\Z~7 V7,

Z. B\ FTHICOWTHEMZRZhoTz, TNEN

O LBIRZ. 7 U 7 D& 6 00H THO 3 2125\ CIE 2l #50E LT,
CHLLDRERIFIIN—T T N LT ETx2 REZITT> T N—T
WOEEHEPDTZ, TOMENTORT THDH, ~Z7 UV TIZBWTIEAE LY
TEBREINTHEPEG SN TOWRWVEEL D A E

13%53%§§Qb§”‘iiﬁ><>fi§§ﬁ§

END LTz, —H TEDOMDOEIRIZB W T, ZEITABEIZIIRD Lo
7=,
£ THRR T L DEBE

<37 E % T
R EEE || BE kER | BE JEEER | BE FEE

A AR 4 24 8 20 8 20 8 20
pof:iki 11 17 10 17 10 18 6 22
B& AR | 143%  85.7% | 28.6%  71.4% | 28.6%  71.4% | 28.6%  71.4%
SHEBEE | 393%  60.7% | 37.0%  63.0% | 35.7%  643% | 21.4%  78.6%

Chi-square 4.462 0.447 0.327 0.381

P & 0.0347 0.5036 0.5671 0.5371

4.2 [EIRSH

FLIRFEEF N D LT ABED F A, XHREE L D A RBRENGE L TV
HZENHERTELN, BEICITHRA RERDBED->TWHH, ALY SO
M2 R 2R L T Tbn by, £0 X 95 BRI L o B8 2 EE T
BT, BROHTEIT>T2, ZOETIIAENLY FOMEERET 57201
R LT VOB L, Do RE27RT, 4.2.1 i TET MIIONT, 4.2.2
BT RIZOWTHI L TV 5,

421 SEFFEIRR
AN FOMBEEIET D720, AEOGH TIIROET Va2 W THEE %
1T-o77,

Vit = A + aTime; + fTreatment; X Time;; + &;;
y;e: Output variables (HAZ, WAZ, MUACZ)

Treatment,: Takes 1 if child is in treatment group, O otherwise

20



Time,: Time specific effect

A;:group specific effect

Zhix7Te e PRSI TIA< HW b T % DID(difference in
difference) £\ 5 FlEThH 5, AN EZE X L LTX, &HMAEToT 0
7T NMLUBERETO, ' u s T ARk OE{LD-Y) (Before-After: treatment
group) & 707 7 LAXBEETO T v /T A% OELD Y (Before-After:
control group) & LT 25 Z L2k o T, FFEZIE (time-specific effect) 35 &
W7 N—T[EAH D% E (group-specific effect) ZHLY FRW-HER 7Y =7
FOBRZHELL O LWV I bDOTH D,

REEIZI IR &N D 1%, AP ABE - XERBRIC @S 2, 2 E o RiER O
KEZMET DT, FlzIE, X—=2AT7 42D 4 HEHEREDREH THDH 2
HENENDOBEFEDE NS, X—2T7 40 4 HETIHTOATELT, 6
H 72 B IZ M T A 3250 S TV 2 B O R DRl 72 ESRFRRIZNR ICH T2 5,
T N—TEAE DR LN D DI IREE & ST AREDBERE DRFIEN R > TV D
BEll, TRENDOEVNPEZ DEFOMREMET 2L TH D,

ASRIOY 7Y T IETIE, REBEITHEL 5 2 DM OZEE0HE R i
TENMEEFNTWDL AN H L 72D, TN O OREERKRO H HEHZ1E U T
DO DPHHAERIZ G2 DRENRIRE, 2O NV—TEHE DR
NERLTND, Filie & O NERLIRLRA~DOREE L WD TZHZNOEWR I
(CRENT D, 29 LICREBINAICRET 2 L 0 Mo ERISH L THEETH 5
ZEMW, DIDDETNANEZANDZEDRAT v MEEWR D,

X 6 : DID DA

A y
Difference in Difference
(PJ impact)

—— BA treatment

Selection bias BA control

21



422 #R

FERIL, AL I — LIS O ZEH B 23, BRI A %% HAZ & L72IFIZ 10%
DKETHE ThH-o7 (F 8), Zhix, AE LY FHRHMEHMICHERREF
B INABEO T DRRBEBEIZ LT, ST 0.281 KA ¥ hENRKE -T2 2
EERLTWD, — 5T, WAZ & MUACZ (2oWTlE, #EHICHE B R R
RN roTe b DD RE A EIZZENEIV 0.086 1 > b (WAZ), £ 0.377
A MMUACZ) & | EDOFERNE LT,

# 8 THORFIZHTHIAELY FTOHE

HAZ WAZ MUACZ Note
R—RAFMVEHOT -2.26 -0.69 -0.10
Time (a) 0.220 0.011 -0.073 «—Coefficient
(0.17) (0.26) 0.21) «p-value
(0.33) (0.97) (0.76) «<—standard error
[-0.518, [-1.126,
[-0.971,0.825] <=95% Confidence Interval
0.959] 1.149]
Treatment_Time(B) 0.231* 0.086 0.377 «—Coefficient
(0.07) (0.16) (0.28) «<—p-value
(0.07) (0.64) (0.31) «<—standard error
[-0.0547, [-0.598 ,
[-0.824 ,1.578] <—95% Confidence Interval
0.516] 0.770]
BAH 108 111 111
FHDH 58 60 60
INDRIVD p B 0.7721 0.9993 0.4064

% 50,01, ** p<0.05, * p<0.1

5. BXERE

24 B LIEEZ W TERAIEDSREICET 22T/ o7, 7 ey =
7 FOBME L 24 BEEIUINICE R b 02 = 5. CGP Rz itk L7,
ZORERNBK 7-9 TH D,
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FPRHARICB T D RAKEETUC
DWTHHT LTz, BB Z kTt
< (AAX) Y=g ERLIZLIEE
BELTERLNTWER, K 7i1F3ZFD

7 REBICETSERDEL
* fEEE 2 HFEFR (3950 HE) A%DRENT
DERHZEMLENERLTNS,

100%  — g ~——
S LY £ ERTERICB T 6 H | o
~12 AORMIZ EOREDOFIGOMHET | T8
RREATNEPERLEBOTHS, | ® ——N
VR 1EEZEBELT 90%LL EOHHE T | 30% \
BROENTVBERDND, —HTHFY | N\
A EIE6 H~THIZHTTIEE0%EL | 7 " o m]mfgfgﬁffg
OIS TV, ChULFIE — T ———

B L 10 A~12 Al iz Al
BARLILTVRY,

UiE hUEr 2y (maize) HEOB_WYTHDIN, bUEa a3 |INEAT
RBD1IOTHDL N T N7 7 Nl nERMLNTND, EEF BT
TIE 2002 FEIZHEH TR 7T R 7 7V RZICHKT T 7 I90T7 7 v T LA
IDRMESINTNDS, ok, NI T M7 72 +SIlGhBhMEabET
BERT2ZLIFY U ETACE > TEETHD E VR D,

FoRERICEIE (B, W - fLBA, A, T8 IO TORLEL O 8
Tho, 1H4H L TEHRIHKHNZEZ < oET (8 80%) HHIn Tz,
—HTEANTERIRE 720 5 5K - G, f GEHZEKRT 5 & ATt
W% < O TERENTEY, 6 A5 2 AZi# L T 30%~50%ir < O
WAERLTWD, £O—FTH -« I - IR 10%~40%., THIE 5%~
40% E HZLITRES B D, ZOLHICH " 7EEJRITHEZREA T LI
RES BB RHY ., FEIENS 2 W0IFZOMOBERIZEEI N 5 &
AV SV

6 “Pellagra breaks out in famine-hit Zambia”
(http://reliefweb.int/report/zambia/pellagra-breaks-out-famine-hit-zambia)
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X 8 ETICEITHRIENEL
* MBI EEER (8 50 #F) MORENZORAEZERL
MheHohHLTWS,

100%
80% —/_V\
60%
40%

20%

0%
6/ 7TH 8H 94 104 114 12H 147 2H

e (]« P - FLELS, el TP em—

ZHUTMA TERNEDLEDOMERELZEIONLFHENL, KV rd s M
Mz T e T A o2 EBICE0RESY (- W -0 - 3B - BF) 2Fo7
SHEBRLTWEhottmoRIEEHZ &Iy NLELORK 9 Th o,
ZH b & RD EWMHPIZ 15-40% & E3H 5 H OO 20124 10 A 725 2013 4 2
A2 T TEIGIE BT 2Em AR TE 2,

X 98 RV BZEBEICECREAY (A -7 -0 - H8& - 58
ZFE2CERLTVEVADESE

50%

45% |
40% |
35% |
30% |
25% |
20%
15% |
10% |
5% |
0% ' -
68 178 8H 9H 10H 115 12H 1B 2H
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ANHEOREIZITEEER & BENEROM G REEL TWDHE0D, Z0
RO T, & BENERICEELZ 25 ST 5, AT
TR BB E BICEBEN 5T, KIIZRND LI \mﬂﬂ®2ﬂ
T TS Z X7 B OEBRDBFFICA R LB BIZR D Z L, AEIOS;
HrCHOMMZ T, ZTORENRLTND KD, FAEMICK T 2 o3
BEHELTWDLIERO —ONRREFRLEEICZOEYW~DOT 7 & ARA+
NIEEVWHIETHDL, Thdz, AENUFIL 5 BARMO OB EICHEE 2
WEALTLT 2 EDRWRFTE D,

6.1 WAZ & MUACZ

WAZ & MUACZ IZOWTHERDRD AL N2 o7 Z L2 OO0 TIE, RO
3ODHHENEZ LD,

A) A7 ) == TRET O HAZ O DFH734)-2.25 KA > F T v MK
YR OFEHED-2 % FEl> TWAH DTk L WAZ 134-0.7 KA > ~ MUACZ
13#9-0.11 KA > b T, T B D 2 FEFITTIUT ETRANRME TR o T2z

B) AN FOEGAZ Lo THgALky. o7, IX T E Voo
REZOMFELPHIH SN bOD, 10gHIZGENLIr Y —iTdHE D E<
RN, PERE R OBRN R AR 72 B R & I3 RAYIC, RESC EREF I L

T ) —EBREFOLONREREELHEZ D, ZOTHAENLY T 0O
BN LIRS O H LR, Z O CAMERIER RILTENEID
FRIEOMEDOENEZ ML TND EWNZ D,

C) fAHE & MUAC [ZFFHER LM A D & 2R ORFA 7R ER (5 - BAE -

AEEER L) BT T WEETH LI LN A T EOEHNRKRE
< AERVTFOREND-T2E LTH, TOMDERIZ K > TEDIRN
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MATHNCA B R AL LTRH SIS o720 b LivZeny,

— 7 CAENX 9 » A L iEHoRE TH Y . EHIZIE WAZ & MUACZ
~OHBR L IND T LD, ALY FRINLDOEEICED L S s
252 5 NERFED S L BRI REIC L DBREENFI =D,

6.2 HDHORA

FONTORRE LT HET VA TR T D 3 DD I DN TR _7=2 0y,

A)

B)

C) &

1 SHIIET VAV BEROBRRTH S, SRIORERHIT 7 B R/
AW ZEERAR TR, BBOHOEAN GHERE D, BN
MABEERRBED E L LR OB D LI/ TN D, ZDT=d,
FHEHIM T OITENC Lo T, AR ALY F OB E% KB L
TWRWAREMED & 5,

Flar7 AT RCERTOIMELEZ D, FlxiX, &2TOHK
BRE DO S8 Y B AT E L COAUERITE RV, ISR & 1
BHPICRTE LD, o80T 5 L9 782 Blo T\ b 4%
L. BBOHEENI AR L MBI CRI U TIE R 2%, 5T, T A
BE - STHREEDBRE IS 000D KO ITRFFS LTS Z &id, I I
AN FERMUTEGED, WML ho 258 L T2 B 2%
LT A N> T0nb 02D, LR TARIETORER
ECIEORENH-Z SiE, ALY Fizxt LTI H 5 s 7=
ELTH, FRIZEDHEEEDOEA X, Db ALY FTOHR
ERRTDIEEREL o ERLTNDEVZ LD,

WCESMEF DL S0 BAOBIEITHU D NERICD 72D
THBL 2 RN D S, D F VEAOFTHELMN TORKIZOWN
T, TOHENNARENE I MEMHBEEZRL, hOAE LY ORI

TAATADHENTST LOEE LR, FIZIE, MBHEOLT TORBMERTE L TWD LT 5L, MRIEOIHO

HERPDRBRDNE EH AT APREENS =5 T, BHERIET 2 2 & THANAREEND, (ORFIAZ

&) FFERIC Lo TRBHEENUCEET VX THINA T ANEL D, —HRWERDO L2 LT, BERZOmo S

I N ERREIITHRO T, MBI ATED Z OO BHFN AN DI DD, TR FHAA T ARLEL 5,
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E”E%%Lzé £ O B EMEEFFOL A, MRS T ABAETTL
F9, Bl STABETHE LR ARXBLORINZH -T2 L2 & L
T, TN FREBL - RIEEOE R (FF =200 B2HRE) b
HETHE BEEDIABEOREDORIE « RBUM->TLE D, WIZ
ATEEESCRAEENRE - ZHB TR > TWD &35 L. REOMEM
DITARE « KRB THRZ2 > TLEI DO THRICAALS T ABEL S,

6.3 FITHARLEDHLR

AE N FOIEERFE LT BATHIE & LC, J. Simpore ftf (2005) 53 1-fit %
HIV OB OF S KON AR D 4 DD 7 V—T12500F , FIRRGE & ik
BEOE TN ANV FTOMERH L WAL TEY, &bt HIV 2N &
PO FHITH L THIERDBH -T2 L TWD, LRI AV—T D Todi& T
J.Simpore ftfi (2006) 23&H V. AE/LUF &IV T (millet, coja, peanut) D
W7 2B L7 =70 TN ENEMTEINL 72 7V —7 & R K
DEENRENSTZ EER LTINS,

T D OWFZEIX, WAZ - WHZ i e L TRERRNLORIEIZAE LY F
MENTHDLZLx2FERLTNDN, BHERRERT (Stunting) DOFEFINT A
ENLYFTRAENTHD E WD T &R LIEMZEIEERA O LR Y TIEANSED
MHTThHhd, £, BIKRRIEWETOAELY FOGMROPETY v
TOHIRGT FET 7V A TIIAMENPO T THY, Fre7 TR &N
BTV HEBEDENGOLEIZBNTY, AELY FRRELEIC—EDR)
RS D FENRE SN,

6.4 ZDHhoFEm

A Tld HAZ.WAZ MUACZ O E &2 T — Z T > T ooz Fha L 7=,
— T, AU T ORRIT ERFERELUSNC bk 4 R THRRICE R E 52D
Z DA OFENOH LN o TS, 4.1.3 HIZBW Tl X 9 IZAH
AP L2 & 0 HEOR R, MATHEICY T ) 7 OREEERD
o T ERER SN, ANV FITIIRE S AT A ETERIZSE LR RN
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HHENMOLNTEY (Karkos, etal. 2011), F72~ 7 U 71X BRI - EEGE
LS T—ERE~T U T ORIENIZ HIDLHENH G TV S (Osier, et al.
2008), TN TENDORPELL AT LAORISHEIE LIZH O TH 2 0T HIWr TS 72
Wieth, AT TNV T I T ~DOREZ M E 2 5 T2 E D NIRRT
TTIEWIETE WD, ZOAREMELZRETLHDTH D,

7. FEEa

AAFIEIEL, P E7 T 60 ADKERRIUTK L TREMNAZITV, F5T D
BOCNEE « WBRREL L7z BT, MABEHCOAEA AE LY F % 10g § o5
HZET, BHEMZRAELD FOBRNKRERREOREIZS 2 520 5HR % ML
L7z, BT 546 L L TIZ HAZ - WAZ - MUACZ &\ 9 FE - (K -
R L L2 b O &2 vz, fERIE. WAZ & MUACZ IZ2oW X, i
ZI# 0.086 KA > F(WAZ), #0.377 R"A > F(MUACZ), ¥ LTI ARED
FRBGENEAL T DD, FEICAERZETIE RPN oTe, DD, &
B OFHE D SEE « FBFICHT 5 ALY FOREOEEL ERTT 52 &
T TERotz, —J7. HAZ IZOW T 10% K E THREHAINCA B R B01H 5
Nice AVYF 25 L2 ET, AABOIREE LT 0.231 A1~ bxt
LD UGB L Tne, SENEY 7V 60 /N TH -T2z b b
59, HAZ 2K U CHREIIICHEERZD RN Z &1, HEREE) BEAZA
PFUoETIZBWTIAE LY FTRREBENNCAD 2T 552 L 2R
LTWbEWNWR 5,

Appendix

BHHEER, 7ay =7 FBIMENDZOMDFIROEIZ DOV T OGN
FELNTWD, BHSIT 21T 72 R OFER S 13plic, @R E LT
wET 5,

1. HHEAFEEDOa X b

9, AR GEE3 7 A) . AEAUFEL Y% —A Z[EHER LR,
FEERELUIMZ G TR EOBER SN 72 X 5 IZBWES, Frericid
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2.
2

Bl E ik min TAEVY T 28T 52 803 AV 2525
BRSATIZESTH, HERTLFELTH Lo THIRORA 27272 L
I/\jz‘j‘o

ARSI, & THIEBNICRo72) . THLOREFRRELS kotz) &5
IBRESAFTDOaA L MEEHY, ANV FTOMENPBEIZAZ Thhd
K20 E LT, TP E S ST=-DlX, TEHRAWV N2 720 | I
PN BHEERBEROND L)ooz . Ry UERREY I2HT
HEENRON) el BOORAEENABEIN, WEINZEWVWS Z LT
To ANV FTOHIREEHALHLEENETHE, 2RV F T Y
=7 Nl LU TRAEENRABE SN, 6128 > TEARNREAEFIZONTHE
25HETHRWESICRToOTIREEWE L,

PI&E (REH) ooaxr s (BT b T o 2o EREI—T 4>
HEEk) (T SO ARE, C: XIPREE)

s TuTxl MR E S TS, BEODRZ A VI Ty, (C/T)

CREAEINL, & THIFEBNICR- 7z, (C/T)

CLOFAFHLRLoT-OT, a7 FEEELT 56 WEw,  (C/T)

cHANIAENLY TRy VBB 2o 7oy, B BNEoizoh, &£
b Loz, (1)

Ty EREDoThE, FEBIZ IRy PELRVWD 2 LEbbI

7=, (D)

TaY =l FBRBESTRICEY DANTHR =0 LES>DT, &

Tz, (1/0)

Ry PERFREY I2HT AEERHSW-0 T, BEEY IchiFne -8

A IRV DafEoTH) EE-T<D LIS RoTz,  (1/0)

BHEMNEE L7z (T/0)
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» DARTZER SR NTE o 723, BREBRD 5oz (1)
AT THAEHRNRSBELND L) IT o7z (C/T)

- Bl aEo 2z &< Liz (T/0)

- BWEHIT AR AETD L ITRo7 (T/0)

- L THIEEMNIZZR 72 (T/0)
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