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JG (95200 3E70), TARNER AR A 13432 76 (29 1900 £70). IR 2 fERIA
2B Z2FE M 1978 4E 1 209. 8 T (£ 30. 4 E70) 7K F] 2017 4E 11 22964 T (¥ 3328
FEI0), BB EEKTE . AN, T EIC A g R S NBRIL B T 50. 7%, TijEX
— AR AR B HL X AVAY K 8. 3%

TR A v e S R FR T e AR A 1 . 2017 4F, REVTE 1 AMEFER T
WX, HAp T 592 MM E, TN DEE N 3046 75°. Wk, RAEHBA X
PN R A, FEAGESRILA T RE. H 2012 FH0E, SEIA2 3 CIE AT B
T OB P [ 22 A e TR ik S (160 B S 2L s o I KD O T S 0 i i 4 2
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N, SiRER, TS ERANERESEANE, EEAREFHEES DEER
TN EIT] 60%.
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AR, B, “—F R LA T ERKYN N REA FTcE riE S A&
RIE SR R ) ARG SRS, SEAEZEEAEE NI LEM
b, “—At—FE" H)LE RS KR R A S .

B9, “—HM—E" iRl AatE i
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4. 3.2 SEUFRFSE

TN HE X 5 HTBCE BRI 5 S 7 5 T X, @k 2016 4, T AHLIX S ET
B ZAEBNE RS HEAE 50%' . E & T 7T 3 4 2B A I K20t ok H ARERE 70 AT/l
S 1962 4T TERERIE T . BT 2R AT 2006 4, 2012 4 9 H 3l
NG 70 fif 288/ CRLEE 3 BT B /N, 28 Bt 2 At /N A 39 TR /INE) it
TH 40K ) LE 2 NIUA, A2 ERHE B rg) L JLE; HAah2Ear
HRARILE; “—M—E" HRI%Za5LE.

4.3.2. 1 U RGHRE

BNFENEAER R ER, SRAEZENHRE N EMN, Hp = arsearE
—. =, TEEEEIRSEL . — RN, BWABEAILERS S HE ST AN
Fel LA A4l LI AL s o P& RS 538 22 . SRR Bk g A —5L, H
2, BT HAES, “—M—RE” HJLE R= 0.96, p < 0.001) [ S R E T HoAh
HLEEDLE, BIRA LR LERRST R EG T “—R—/"” JLE. R4 REH,
JLEF IS IS E A 5 RS 2 WA A B . EPURILEH, BEIWA T
) LI H 2 S G — BOR IR, A lE” LB RSTE — R R S A2k
By LIELE K EAZ, BERERAINE, &g FHMmL)LEILE, Ba
P2 i ) LI ) LB 4R 48 2 2 ST S 2 1 - TUE A R KB A | TPW 25 7 VA AR H
THIEE S, “—M—IE" JLE R 22 RS K T b

4.3.3 A

CA Bl R R T AR FEE R A UM AR A A . Tk T T S
G4 02 GBI BUR B8 P M AZAE R R M XA A HEAT “— A —E” iR, —Sei 5
W CRMCREUT S, HFH AL BCECRE “—M—R"” ihkl, B2, mTRERHT. H#
T HAEE AR, R ESIELH e EVE N T S K, R R B SRR
ER B G S E, AT RN =220 8B MK T 50 128 (e
7500 JiFEI0); XUV AT ERE M TR WLV, R M %A T B IR E HUTR
IR 23 RS . 254

5. “BEPE-ARBX)LERHFEEF TR (6-36 M)

5.1 5

I AR 2 22 ORI ) B U B TSR A T B RS, DR T AR NS AR iy AR Bt
AT B sk -0 ) 25 B R FLAR S K ) JiAS . Gertler. Heckman 1 Pinto ¢ AN (2014 4F)
XF 1980 FEAC WAL F LN TP (1) — A K EEAE Vi it R B BE VT iC 63047 T 200, 15
SN T PRI LR A . MATAEIE R, Wk AR s B 1e 9 L i
5% FHS, SaeEAERTIESHERR R XA EZRIEREEJLE I DL R
FESIHE S, JFHB) LIRS TH R B 3k 2 HfE. Black 2\ (2017) [H]j 1 —
TEr X% 5 JE A0 LRE I 78, A ATsmi e i, R E (=2 PLF) & — & fu
FHE S S 3A, I ) R At S 2B A ARSI, I BB & S E ] DUR Y LE
WRMAEE. KEFaitrgRRREm R . ETRENFEE LI RERE, X
RHMEPEHINSEPE-ILELB NS B E-)LE L8 58 /R 21
FRYERE Ttk 5E K (Berlinski M1 Schady, 2015 4F). €2007 M- 7)) Z%H RV,
YRR BB R R L2 EXERRERERILE, BELRLSZ
TR HIT T (Grantham-McGregor 25 N, 2007 ).,

5.2 FMW

“EHHE” (CHINA REACH) &+ [H &5 A s -4 e R B2 28 V5 T TR 58 — AN )L

YR ER R FRTEE RS, 2016
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HRMRETHOH, £X2MMmX 6-36 NMH BRI EHLEFE. PERENRESST
2014 HEIFIHE LTI HATEE P ETH

N TR %I B RS RIS, A R R U e R B K S R A BURF R R BH T
BT S-A TEAT 2B 2. P EK R RS ST H F 12 R B4 B S E
Vi, WETE. 2. N=2RAgirERRMEET, PUETE S SO Ts 5t AT I0E AT
TN ZINEr KK James Heckman Z3ZAMEEUR AT Sally Grantham-McGregor 44
g — A E bR W E A% 0 T 20T 2, BEEFERE TR, Wi imprel ik
W% . AT E R R AR a2 BB AT T EBR “Reach Up” FKUjiRFER:I.

5.2.1 IHE®IT

BT HNA AR, RaEEE AN E . ZE RIS B IA 5, 85%
TR g i Hh . 4B REE 111 AMTEON, 16 A28 (b 6 AMED, 2015 4ERIS A 12
N 132000 A\, FHApgER 114600 A, 6024 4 H 2240 )L EE N 1.84% .

T H 4R 1587 4 2013 4F 3 H 1 H % 2014 4F 12 H 9 HME B4 JLE (BRI 2015
1 SRR EIR I AR 1-22 D) Y 2015 47 F v 5 RE I 2 5008 A Zkh 78 B0
BENLIEREFFULHCS T 111 MTER, M RAE T TR 56 A1 805 44 JLE, FIEN
SHEZH I 55 DR 782 44 )L . TN 6 & 36 N H JLESHEZ kK, Hd
6-24 MHILEFRIEEZ —BEHRM. SIERAR 624 MAIIEFREZ WEHRM. K
PiT 2015 4E 9 AJF4R. 2015 4 1 A& 9 AN, FRIGHEARE 15% 1) LESGER H ¢
B, SR HAREREHTE . 2016 4, ZHFM 111 MFEA BiT#hse 7—Ht 8-11
ANAJLE. #ZFE 2016 47 H, SnTHsc AR LEMAEILTT 1566 N

5. 2. 2 KTAR

rh R AT 7T 3 4 2 A P A 96 AR, 51N BRI 7] 6-36 AN H #42H J L # 11 [E PR Reach
Up Ui SCRAE, FEX BT AN . 48 1 /R VR ERE — AN R Vi R 48 SRR
W =FEsh, bl mE S, B, k. Do, B, BE)LE R B ERSE/ B
PEGETINE. TEAREASHE RS EEREYE S EZ RS, M
BIZTHNAL, iBS. BEIMHESEREE .

PRAEMGERE, FUi R RUGET R B IUE . EE AP BT X R, B EATE
TEAS R —AEW, DAERESE L 7 581X Sob b 70 1% ) ) A i (] L B R g 3. K05 Dl
WEAE N AR VI U LAk RUFRROGETIR, RN REEER R EE Y E Bk
FUTLR R YA EZ TR ) M E S, A1 ER B E R AR N ETIEsh, 24
J& P R R SRR IR R R 3] ERIM AR . IERRIRE VI, RV BRI A
gy, FEEZIH IR IAMEIL R R DA Z T IE R . Ui iR E 3 H]— Wk - f e
AR KKV RE . FRUTE RN, KU REWAT N UGEVIR A ZKJ5 5 MAERR R E
V2RISR T RN, DR T A BEEAE N IR UG R B e L.

5. 3 PF4d

5.3.1 3¢

WHAT 2015 £ 1 ABCA bR AL A pO e gE 7355, JHE 2016 4E 7
HH AR 2017 45 7 A FAX AT IRE: . BUH AR T RER &R (HOME) XfJLESK
REF B ST RS (Caldwell Ml Bradley, 2001 4F). #E5:T HOME IT 2\ [A) 54 1
KEZE 4 (DID) AR ELE R B IR, TR R b R4 & 4. 96 4 (p = 0.03). JE
HE R ESR A = R R SR T I3, R S50 RS g @ 5 S IR B = A T B RS

Denver-11 B NEMMKXTILEREN Z 4 F 5, BA RIFM N KE

(Rubio—Codina %N, 2016 4F). ‘& & JerEH B L1717 gm MEGIE . Denver—1T Pk
A1 -E 44 AR G AL R, AT TER & i L AR fd e A, B Z4E Denver—1T IR
R 5. Denver—1T MARAIA XEER (“IER 7. “SH” M “IGR"D MEERHEE T

12



30T
X 44 SCEE BB RN TR B, 5« A [ REACH” T H X IRALAREL, ) LE T
TR “IG 7 8“7 SR BIJUERFEIC T 48. 6% (p=0.001). 1#H & Denver-11
MARGE Ry “FH” B “Mmdt” B9 LEESZE T IEss I, BART 1E% 71k Ak
LI, T4 Denver—11 “iES " REMA S HTIRAS 0. 12 MrdEZE (p =
0.002), “fHKizzh” BT 0. 44 MaEZE (p = 0.013),

AR IET 1000 KA — MRS, RARZMEERRSSIEFRAR . FRKUT
DU E FRANFE A M, NSRS F2 T IR ROR . L2k, JLEM
PR N 38 N H . BTIEJLEER 24 DMHB K ILE AN B E, TH 448 H
HA R A B R A R U E FRAN R A IR, TR 37. 3% M LEMHE D 4 48
EIRANTE T, AR E R TN LEAMLL, TWAmEHEEE T 1L AESS (o =
0.00), fEFFLAEY, THHMIRMERZEN 12.77%, (KT (14.37%), {Hix
ZRIFLEGFE N (p = 0.396),

5.3.2 BEX

“EFTE” TH KR E R T R T, B SGE AR L M R K
Wi, “EFPE” BHBHN T RNHERAS FREREE, &0 “Hs” di. JLE
A2 N JE Z iz LA BT &2 /R 1.

THWAGSE R BN, BRARXILEMNES MR EBERMEm, otk E
WA RBE A IR . RO i Bk THRARS MRV R E. IER
Fi i EE A E UL L2 GRa 2P L L2, TAEFEARREME, X
XPCEFHHET WHREMA R . 2 M EAEERZ R TEZE AR,
FE AR AT EE AN B

RES 0. KRB KT CPYZHEEERN 6.9 4, NEEAKT) FERERA KT
(2017 FE R Z BN 30903 ), MR T )LE R EEMRA S S G, X5 JLE R
MR GBI, “EFPE” IUH TR A SCEUR i e ptstib 5 8, H
HiZ I H 7B AR KIS AT TR, RIRER)LE R R B A TR R
S EHRESL . RIEPA AL SR, “EF R E” T H AR R A AT 1 A E 5T L X A
FOLE R R IR SRR T — Mg TR, & 2018 4F, “EFTE” MHCHE 74 7 B
IS, CEIR 4 3-36 AN H JLE M.

6. PERNLHE AKX TR (16-18 2)

6.1

T H AR FAr 51 R I T RAR, 294 % A R R BRI BOE 1 e il .
PR A& R R E RS . FRE MR, it aDtk, WK A IR
HE. B—ANNEATE.
—.  HFERIVHEFRAEHKANEEFR

2017 4, WHRFERA 1592.5 7, 21 EEREBN D) 36%, & — N KAIEHA .
R EI B AUEX N JTEAR T, 2B ST HEBtE & AR ER
HEE. LB AE R E IR, ZUILEE MEINIT, U
WAL N S, TR RIFEFNHE S “ A TR EEEH. 4K
B E AR 25 A e R FEACE AR A Gr ke, A MR EE TEN %, AF
80-90%H HHERZEAE SR ALK, BINFEEFEWAAR L 10000 JT°, 28%K H HEFEE, 64%N

12 S 9 7 R T b R R 2 A R R AR RONTE 10000 76 LR 1 B AG 43 5l g 76% K0 85%, 19 Hi 2k R BL A= Y5 4
S~ 70. 55%F0 92. 1%. P E ZEE R EAR A 20150 i, AEFERNRICH 205 FE, PR N
9745 IG
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AT, 3% EFET, B0 2% R R AE R AL F R E, 119X AW+
K UAR2EM, 25%% KT Bk A fa g N s BN # B # (R T X S B R R 75
DETE SRR S A U, RMER A% L e, daedks: ) mil S HRe.

R ECE A BT R N A R e ol R AR N, Bt T . 9 T ESEI
W% Bin e &btk S RFF T Frs R B, RERAWMERZ . ARANDBRNET L. 3
EIXIEH T “156 FHWBHE 7 8 14 FRWEEF 7, BIAHAN DT LAEY e R R
e B S, PR E, EERIRFARREX % 9, AT
3 R

6.2

%) LIS JA R T FURAE, IR o A, IXFF A RRE 4 A R T E 1EH -
ETX—EE, PEEREMFES SIS 7 “hERNEE wAKRIT R, BER:
FERMAERR . BHYEIA BRI AL Re N, R E AP EE AL OB R L e R IR EE
1= 7 TH B K

2016 4F, FEK RIS EE) T PR E mAKTR”, &k RIE S T
NG T RGBT ILE AR 31 Frh ZEBRV 20E RS A SRR “ T
T A, RS AR O R A 2R AR O (g KPR RT AT R T &, ok ok
THRIEZAE L) 130000 442225 F1 4000 44 20052 2

RNT R EFNHE REMAAESEERR, PEREFAESST 2016 FRAER
TOHRERNEEE ACKTHR 7, FEDYA S HU T 31 A BR 2R i AT R S T . 2017-2018
ERT RS, DA B KALE A 22 388 BAR AR B AR K 5, PUR AR
AR TR 2N B As e E Ak s g B Im i, DREHES S RwRENE
FRBESL “A B 7 R SCTESIEES, DAR A SRR RO H bR or <K
&7 M XL, DEBHPIRFARNANEE . BRABRNERER T WAk
A7 TH R SHAT SRR S E WAL T B EER R, RRIBEOEBF 7
fr. EPrEDER S mERPRASEAT . OECD 2., FXEPR. FANLLH, —ils
AR5 R BT 708, BREE R EER G AERE. AR, ZRT
Mles, Mk R miEg . & afs, WiEPEmR T RiF. 2% RAHE. &
BR AL 2E Ak, T 2 A AR F BB/, AR IR . TR SRS 3,
MR AR R SS, RE0E SRR (R T 6 2 =) 5 A i v R R e, HE Tk B RS2

6. 3 PP

LR AR O R R A R O R . D T B AR AR K R, SR, A
F REARM . #E RS A DLE R A D AL S ) v 5 B YR B N AR I
oM. FREEERTTIN, “EARVERRE S REBERE I . T IX SR AR R RE ) R
CIEVALUARE S A RTE 3 S o = P29 s 3 o

2) H5AEREEME, REEAEEZWES. AT EE FEASEAE ST NR
H 8. TR A A TR 4 R ROIRAS, A 5. 8 SE A A Tl FUIRAS: A 25, ThA TR R A
AEHIIARRREAR; A 8% RS AR AR AR O R A, X — L5 4 E HBAHLL, (22,
FH 243 R A X — YEFE AL T IR FUE, 20 35. 2%, iX— LUl 2 3 m T A 15%, 1X
YL BH AR 24— 53 s R S AR LR R AR S AR I s fESRAE ST, A 9. 9% ER AR A Ab

U Rk B A s R SEIRV R RACKTER Y 2016-2018 AEFHELR K VPSP R

UEEE ST 2017 AEAEARIE 4 48 6 ALY 31 BT AR EE AT IR RSB BRI, B
PRI B0 A AL 2 SR ORI T T o, SRS IR AR, BEOLI B R R AN A O T4l X
SCHL TR PP R R R, SR R AL U KA AE 2017 A1 2018 4E4T, W SR HMLEE A2 1)
IWHIBEST BBRREN . SRR, WAT L, FFERR. MR, A8 MMEW. WAE-SMEL
HEEH ME FEATNIESERAT T “RRORR TR BRI ST
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FIAREIFHRAS, 18, 6% T i) @G FRAS, X — He i 2 3 T e R A

3) 5% M X M I A B, )N T R R AR 2 A I e rp A A 0 3R R RRAE
B8 NAEMEM A SE ST, RIBACERAR T @ X R EKE. B
WHRAEESS5RE. #AERE. XEEREMe BEa e mE . B iR
SAETENAIRE ) MMEM . AL EE. ST MBS ZE IR R B K 3 R R T
. SBHTT . BRI B LT RS AR 2 AN R R KT B R T R
SR, REREEASEINEIRE 1. BEREE D R, AT, e ES. FERR.
EEASEEy NS I e A ol

2. PERZ A I SR Sl R SRk B TR B K F . 2018 4 10 A, & SBA IR
SREEFXF U JIFIST M 5 BT R ERZER S AR AT 7O F Ui GBESC. B, B8 22l
FRETHITFENTE . MPFEE R BIR, ZHERFAER SR SR Z, KT ZE R —FR%
Ao —HHRR AR, m = EEARTFRTR S, AEE SO 55— 7R R
5&, PR AE SR RIS RE AR A [, A RN E IR B GRS . R AR ST
GAE=AMER DR, EREBSGHRAIAE, E. et EiBERE RS MR A 56
45~ 52 48\ 58 e TAERIMRSL —FE RIS RIRGTE A 10 4y, X REERE, H
Tk S S FERISCAG R, RS AE A Tt . SR TR AE R G £, BRSO
G R AAIAE] 40 536

X AT R . KELTTASMAL. HERESE FEFIEE O K EKT
S TG EERER . BRRE, RO, FERERE. ERN. BE
SFEET TESRTT RS, ORI BT A AR A . VPl A5 AR FRA TR E,
PRSI 2 Z8E . EAAF. e ZHEEH SN “2FE”, MERAEM
CORME T, WHBAAE DI R . SR AR RS g Ak R T T AT Bh R AR H L B .

4. WX AV R R AN, TH#AE TP, #UM@ERIA TS, ReGME. 952l
L R AN R, BB B AR R 22 AR R R AL i R A — 2R R R RE TN SR A )
BARAENT JUAES BRI R, (B2 5 i@l Tl EebAE TN AL R EL iz 7% J5 T e
AT T E R S R . AR S o0 31 PRI, AT 40%0) Th R 2 AR 7 B
MR IRIE T, (HRE A E L, A 20%-25% 1) 24 A Reis 4k 82K 2

2018 4, XA ERSA IR KT R RS R EOR, A T UL TERTE O
R BRI R b (NEE-SEE R, BREERIN #A 2EBL, HHRA TRk
O FR R FRESAE, W85 7 WO R AR AE . RN SR T I 3 2 T R B AR Y R R
AL 8 DA B R SRR IR o, B3RS T AR AN SRR B, B
7 2 MR, AR IR A R K R S . H2, FETFX 8 Firmsg R, HH4E
5 B RN 2 A W I T i 2 AR B R, WA SIS S Ah, HRERERAER
VRS IR T B 2 T AT R T

6. 4 A5

BT R TR R KPR AR R B TR, e kS 5 IR, Sealp &5
AR R K TIE B B 4 [ P 3 7K1, R 2 AR BRI SCAb IRIE B IE = R 60% 7K
F, AR A E R A THRRMIE Hir. RIS

— IR ER A A KPR TR, E A IR A A . B B, R
ARG S B . e HIF Ak HRBLO B T EE, XA E R I SR
TR g, R RAGRFE R XURR 4R S AT, RN, SRS EURR
R SR TR

RS E, S5 PERWHERT. 2017-2018 K, EE&o5 LA
Ft 500 sEANAAE, BIEER. 0. B, i, ERESE, TR BN
5%, NHREEEIMIRE, S ERRERENRAREHE. T, E&s
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KA TN, SHR S AT — X — 84k, WO PR T g & R 9%, Hhmi R
fAIE S R e S ), SR E AT

=R OB S TAE R AL Wik, AT H Seitd AR ORI, WL OB R
serp/l B, WPERHREARE, AT ROMBIHEINAN, EEAKMIES. HO
BT SIHE AN HFAL TEEhiL, RE IR T R . e H R AR A AL,
G KB G AT B HIHE, FR T LA R4 2 S 5.

VU Ak Sl R R R R TAE . ER T RIRM KRR, Wl B — £l
FEW A R, JW%E. seolsellZE T 7 RS, BSWERE TIRA. BRIk A
HSEBR. T, BEBMS T ins TIE, RETWEBKERRN, %5
PRI 22 A ) = R ol

7. &%

TE B TR 3t [X T 8 A 2 3R 56 1) v 61 A FEB AT 0 38 4 247 Sh Bl o 2 vh B AL 25 IR 2 1 20%
N XA mT DR “ BB, MOARGHE, MRS K, FEMRREE”, ey
] 5 Jif 55 AL S RS A T — ANBOE T Ia G . R, ST T DUR B A
R AN R A SRS, BRATTD AR I T 2 A v B AS T % R IR S B T A
BUR TR AR A HLIX (A LR FR M RS, B IR X % P WL e 2,
W, ZEZEHNIHE, FUEARNE, ZHABHTR NS 5WTTHTs1 M.
N EBUX— H bR, BATSOLEIYA T TR S, BRARR) LE RS R R,
A S ST HE % . BB, DCE I AR A E T OB RFR B RS SR EUR . SR =,
WG| UM« B8 158% I RAE 2 RS RS I, e ST R AR X HE T A 2R 5
S0, FRERAMNETE, ARSI BEAJLERE, FKS ke & Aq ) LE
At R, B R RS R . BRI A AR E A T E A S AR
JEIIE LS. I 8000 KB & SR MERE, (EXSEHE . TIHABEN BT L%
HILERE, Foet)LER R EBHTEFRSHE R FAFEZE D RSGERHSMEN.
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H S Z T TR EIRA L)) LIE LU AR ) LI ) L3E . BAR«— i —IE” 52 25 ) LIE 1) 4
BB A IS FEIRART B A ) B IR A S LIE L, A (A2 55 ) LFE 1 2l S
PEEEE R, AR AR T oy E R AN ) LERMESRA . (R R FHBERE
KRNI EARNME

KB RN, “—h—E”, Flssgt, Ksgm

EWNDEARERESK, FELREROCBEUE 8 BUFA ST Z W i) 2 == 5
HE T BERIBUN M BOR B MZ NP HE ? FERAZ D, 2D EZH?
JiE . A NERY BB R LA 52 25870 ) 2 — R R R T AL AR i EAE
5] R 71 ] P9k Al 318 (Yoshikawa, Weiland, Brooks-Gunn %, 2013, McCoy, Yoshikawa,
Ziol-Guest %%, 2017), R ECTE AR 22 AT 78 1 R R HBURAT B IR [ SN AN 2
TR, PERYIBBEESRBUFHNS AT, /5287 CdkRE, 2EJEEN,
MR AN SEERIES T 2D AL, BE TR R ACE 173
R dEt, “RAMSL g, DMRECE R, H2, B ErE TR B = 0 ) AT
SRIEH . B — MR E RS R R, L RETRERE X R, 70—
LRI AE, T REREA R TT 5, T E R R RS T 2009 EE3) 17— 7
WiH, EITRH AN BN GLE, 245 EAE 10 MER 23 MEARSL T 2300 Frilikt
H)LHE . ABEFH H RIS LA )L, EAREA, B REA. HRER
JRMIR, ot HosZ o ) LE P2 AR KRR A R 2 0
LA ERNZTHHE
L1 ZETEHE IR
BCEITTLAKR, W EFRTEE BAERPOER T, 1976 4, P1EH 3 £ 6 % JLEKF

BORR, PER RIS 4 LB R R LR R AT

LR e PN S e L e A

TOE, hERET RS LE LI E A

e E ST MK, R R A DX NS eIk B A [ NS S by, SR AR e A e [ X
PHERLLIX AU R ZRAEHLIX . IS HRILX, Z=F, SEMEREIX . AR BRMEEES; B
Rz, BERERCEISS; N, HE . PAESEARM SRS AT KA MBI, A3
AHEEREFA T EA AL -
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HEE BAEZERN 11%. 2017 F, X—HFREK T 8 £%, 183 79.6%), it 2020
E, PEEAE ZFEBARRKIET] 85% (HEH, 2017). BALE, #8id 4400 /5 6 %
PUF B LEAE SRR B E N2 008 E (PEZEEM, 2017). /R, #id 99%
(LT L2 R8s ChEZE I, 2017 4). SR, S ogEs2d M X &k A A3
50% ) LEEESZ T 2EHT8E (NG, 2016).

HEANRANVFEZFE T AW LE KRR . 2O ARE, AR %)LE
EEAAEN R K R EE )G T )LE (Gan %%, 2016; Luo %, 2012), X—Hl% 5
AR = 2R EE AT 5% H R G R A A L DX 2 B B ) L3 AR TRV A 2 T R — 4 I
MBI ILER =222 — (Chen, 2014). “FRIEE AV MNAZ BN R 5 R A% &
TR BAT S5

B “——IE” TH 0 H bR SR E T R 1) 3-6 5 ) LE R
Gt ARERNZEIEE. “—M—E” JEEARMPESE U L% HA Y8 E S 5
W TAEE I H FAEARIRERE BN, RSN NEMRSE. RRENESAHEERN
Wpth, FEEomail. YU RAESEE TS NN 2 LR FIgfT4& . BE&a Tt 10
ASHTEHAE (B VR X)EEAL T 2 2300 Arilikf 4L, 7EF%JLE 7 TN, 282 LEY
17 FiNo

oAl LI R B0E 2 A TE T, UK T SN BT TR, AR, RE
RFFNBEAAE E, SR Wik, S RESHE, WEZN AT R &
FEMIEEIN s FRARTE A WMt B R A, AR B 1 A [l i e e A v b A7 36 8, AL
AT FH 37 ) P AT R S BERE L A AN, XS DHREDX . DU A RONE . X
SO SR TR A O, A RAS . (RBCE W R IIBSA AT 8E T, REE L2 K
FEPE X LE 661 Sl R B~ AR . FEARBE A, WA 7 A
KEEAR B E, X “——[E” JLE MR R — G LE R e gl R R4 R,
IR AL, RS 5 #H B REF AN W ZE, DU T e— A — 30 E X
JUE 2l St = A= 1R DR SR R )

1.2 FEME 2 EHE

V2 RIEE S, Wl MAEREKES RIRRE FRARENZERN, AmiEdE,
Ik 2 —u MK IR R B A Y6, ST A 2 8 HAA B 0 6 B2 = 2= )
(Kirkby, 2018). 3% 2 ZREAE NP E [ IEAEN, 20 R E A S AP E )
2016 4, A EE T A A SRS R ER R A T SRR N b 272 (R EE K
it R, 2017).

TEFRE, AR ERT A KBS, (R X RSB 8 E R R 2% . 0 E I
BHI, BONE B R 53R X AR AT AR5 BRI R R ZE 1, AU B o A,
JUH AT N B DA 1) 7 F 20 B K R AR S O 2 AR N ER o AR B8 JE o 2248 T 1) SE kb i
W DL, R ZERT R BB 15 BN A 5%, RERMFEMAE LWREMNNAE G
121 B, 2HEXHHEREKE

B SHPaPIRMRRE AR B E R A AL, — Bt 43 EUF SR At BT
B, EEATNE® 2826 e LA SIS LE GEHE RO ILED . BIE, |
E T SR AR LA W 2 8D — T A LIE . X8 740 )L 2 b4 B4 )L
M 10% . HAM 90% & FA 4 JLIE (5, 2017).

EBURM IR R, By S8 AS4)LIE, MTFRSI4h)UE, 85 =A iR
BEEEIREMERACIHAE G, PEE. SHEA L)L KITAEEIZ N 1:18, B
W ALY )L BIARAE (1:16) (Wu, 2017). SFA4h)LRAE, BT A4 )L ZT
Homih], Giae HEER LS, A4 LB Ll B AL LIE . ASL4l)L
bl f M5 BUR S FF, RSB RMR RN S#E WIE, 2 E & — e RERE T
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ASLAILE R 22, BEINASA)LIE S 2 B L) L BRAT B il o) e
ArBEMIi [ HE PR 2 M E K28R, %)) L i AR AE B3 22 0E .

L RIEE K, LB EREREW R SRR RAE, Sk, TERN ZEHATL
By )L E W m T ALY )L, (E R 5 M DLORAIE S . NS4 ) LI 2
RAMWR, BERENFRER, RELILTEESB A LA EI S R LI K F
A, RSN — AR AT R 2 AEVOE R ) LE, RATgem 2, ST ReRI R 48 76
YA . FHSEE RS LR R R AR, IR BT A
HMEUE ) LR a i oL A KA.

ALY LI R 30E o 2 TH A7 AE— L8 ) /. K43 FASE %17 ) L el 3 A 3 A2 BURF R %
AL RRETEER, SRR RS VAR IrE B g . BRI S Z RBHEARE, B
FIREL = o B8 S5 ZUM AT AR 3 B BN BCEESTE AR, T8 2 WA i) 3 3 F
PN B IR T, &AFEULEMZETIESEABRE (Cui, 20100. &, ZH#A
SEA )L AT AE EE D 1:20 % 1:40 (Peng& Yan, 2011). ZUMi % 5 5 % i K AR,
RIFHBE LA T0%MZTRAFAFEE SE R K BN TREAIE, T 3X L8200 3 2 H bk
HAE 2 ALY )L TR TAE. (Peng& Yan, 2011). {HZ&, B ZHEALL))L0EE 4K E
AR LRI AT I EAT, AT BUR oo Fob AT A 20 B e 5 oK P
Hh R ISR 328 T R R 38 e R ) R A, T SR A RO A S AR R IR A B R
KR E T U 4 T BERON, (BAEZT X, 300 3 77 BURF A2 — BT APk
1.2.2 RIS ZRTEE HIR

RN AE TR, JCHETTNRM BT IR S HE N = o AR 2017 4 E R A
BHYE R, TEA 59 AMTEN, HACE 19 ANEMN %)L, BRI E
2 E B =02 —, IR, ST R AR SR> 10 ST —J A i A
liFEE Rk A

A= KRR SN — R AE RS NEZ: F—, AR B E R L%
FRIAAE. B, BT RNHXEYLEEBON G, BUF bR T B E 2 81T
— AL CRgh)LED AR LA Z N IR ) LI, BAR A 2L
RSt . BB =, B RA)) LI I R B K E BUM A A RCA A @ (Zhang 1
Liu, 2017). DN —92RHE, ERHETILE. KELFR AR ILE. L5
FLE AR E T2 PR E L.

1.3 ZHTEE ME A st

I 10 R BB —BUER, FRTECE 40T DU RN ) L R R M 251
. (Bhutta %, 2008; Nores fl Barnett, 2010). “#pi#(H NJL#E, THZETRAEAF]
JLE, $R4t TR E SRR EN S, bLEALS SN A LER MW H ),
HPRBREENFILE . HRBRFIHHAE WM EDREE N FHEM, EEPm
H—EMaE /)R (Bhutta 55, 2008; Heckman %, 2013).

XFT R BN K EE L, FRTHE A T IER BB P = I F L=
(Britto, Yoshikawa £ Boller, 2011), ixX {2 {5 & [F B e il g & K ek )L & FUHHE,
PAZE /N ) LR R 2 B o 7 AN [R] T3 B A fE B 22 8RN L2 Re N I BCE i H
KRR FE R o . SCUERT FEUESE R B, R R P B 5K L B2 AT A bl 2 LA i
HAE M EDE M 7 )LEPAEIAE (Malmberg, Mwaur=a & Sylva, 2011; Mwaura
et al, 2008). i& & (Opel, Ameer & Aboud, 2009) 17 83K I (Baker-Henningham, Walker,

Powell & Gardner, 2009) Flfth2VEKE (Noboa-Hidalgo & Urzua, 2012),

BERFLep Ry, JLEMNIORBIERE 2, Sae \NFEarzE hika, (2
Ik FE (Ready, 20100, fHi2, REEWTILRINN, FATEE KRR ELTE ) LERZ
TRFRFE TRy S A (Yoshikawa, Weiland, Brooks-Gunn, etal., 2013). ZL[E )
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AR, A GERINAEL.. FEREEME LINGE mZT R &R 2R i E
WK HLE I T #E 2 & BFHUA AR JLZE 1) & 2 (Sylva et al., 2010).

SATEE AW LE R R A R A S R R . FEA] . Aboud ZE AT 2008
2011 FFRIREFC RN, B2 AT HE B B LEAE — . R R i B
TR IE SO SR . Berlinski 45 A 2008 fE WAL AR, B ERT A M S
JLEAE )\ A+ — % BB 22 R K. ERHME LI, #F 5038 R LE R 2R #0E AR
FER NI S 2 1IEAH < (Bernal A1 Fernandez, 2013). Raine %5 A 2003 £ #7502
7~y FEBHLRET, ST E XN F D FAT N2 R A RN o B PR A PR I H (PISA)
SR BRI AT E WA S A 2 AT E AR E 2RI, AT
e JE# KL —FM K (OECD, 2011). 2810, H AT 46 H2E R 20E I
Hr ks ae o LB KIS AR E, AEEIARE (Raine 5\, 2003).

1.3.1 REFFBR

B KRR T ise i R AR 2 E A LE R B A E R RER, ILEXEMNET
FE ARG, AT A RN, XY IHE N EAE K. Rao %A 2012 FFiFl 1
ANFIZERT B AN TR 28 ) LB K R 52 m . KEEARBIRE R EoR, ERR. BIAEIX
RFERAT LS B Sy Bt 1 AR T LB R A W AR . TR RO 28 96 MR AT 1Y
— UK TR B, ISR N KB ) LB 2 T 20 IR & e A SO I H AR 1) L&A
FOATE 5 /KPR, SRTIZ AN R 2 Ja il 2% 7 (Andrew 55 A, 2018). Yoshikawa
S5 AN Leyva 58N 2015 45 (18 5 F BE 2L BE A LAAE B9 SEE0 BT E vP Al 1 &R R4 v 7
(Un Buen Comienzo) 1%l %50 H NBITHR AL E M S AT & @85, BAre# )
HUM RN B M A 3L I 22 AT HE AN 8 240 ) LI 20 . X — T H 0 7 BUm 5 4R 11
HAhF g &7 (Bowne 28, 2016), &4/ 7 JLEAAERE L 4T . 2R
M, FESILEWRFFES5IEFEE, T %) LEE A CEAH N IR, &1 R
Frufrt R R B T — 0 H B R m AR SR8 )1 (Arbour A, 2016).

1.3.2 FERMEHENHRSHE

BT LR AT S T 2R S I B A LB R SR B FE AT D, LA B AR i)
AN TIRN T . BB FZMHEMILEKEZ AR, Wong & A 2013 F1EH
EARA SEAT T — DS AL I BENL T TSL50, 20 i0 s LB R E Fr BT T 0
BRI, HENTILENFRERKPRA BE#. Gong 55N 2016 F50# 146
RSB RO EREEE A (CFPS) s, ZMRASERER, ¥AiHERE
FeTt T HERA 11 215 B HDEM A2 R AT A T HAOA R R e %A B 52m
{Hi&, 7 —IiH Zhang 7 2017 iz FUA DS ECPE 2 10 5 Va9 T IR EE , 45 R B oR
BIBE X T — WA A B3 W, (EXH) R =g 22 A A B2 .
Tl e ARG AEIR T I R A HU X (1) LB, FKEEALTH KR, #AT38E B2 i 2% .

UG IR ESLIG SRRV AR T ERAE 5ILEE Y. KPR ENBER, (H2,
X LR 5L 5 SIS A T BONZ IR R PRS2 B ETER . BN, Kk
X, —Mefeht, BAR P LI X RN o HtsANE] AT B RIAE S %) LIE AN F]
PR 2R WIERREZREFERN R EERRBLETEZN AN RE SR .
AN, B ERTBCE X T B R AR AT L R R BRI, 20 R AN R
ANFIZEAY L)) Ll 2 7] () 22 7

— VL )PP F 9L (Rao, Sun, Zhou & Zhang, 2012; Zhang, 2013; Zhang Fll
Liu, 2017) 8 tHARBRS L, ES) LR s E5a s aidE, S5 ERALE K
N WA —FE R R G H E VIR R LRI E RN, NEEZid
HUZLE (1)) LEAE il 2 b A 3G 252 0 2 T 208 B IR0 NS 3 s i o 8. #5320t
TERESN) LI B0E 1L LL AL AE /N S S 2 A R 2 ) ) LB A S 3R . (HR,
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X PPl R SO R B T AR R AR e, RSB T R B E ARG . SR EE R
H5JLEK KRR AR S AR R KR WA .
1.4 AR

AHE T B B K AW LA SRR 70 B/, s 3 prEash g,
28 fir 2N, 39 FIDRA/INERIZE 0510, 1962 422 4E I = FE 1 B s, K
PRI “—Fr—1El” TH A s o «— A — 7 T E 2 E R A R R A b X R
B HIERT8E T E, SEMREREMX)LE SR E, FEERMN)LERE 6
71, WISHE RIS AHE T EAPR LIS . R BRI R R ZE, AVTFRCRE T
WHEZ AT (Inversed Probability Weighting, IPW) PLP#7 AR [FI 4 HERAL T (1) )L 2
BE R E. B UES AL RHEZ, R — R4 LE S B IRA L4
JUBE . HAhERIL LI WA E LTI LB NE— = TEFIE KPS
B (A 25, ASHFFUHE H DUT )
1. fE/NE—. =, FUAERES RIS, Mt —M—E” I H ) LEK LRI ST

1) BEFAHEETIMILE?

2) EEETERA YL LE?

3) ki HAN AL L L
2. KWIREMS, Yt “—M—k” HE ) LES P EE RS T

1) BEFAMHEETIMILE?

2) EEETEA YL LE?

3) WL T HARSE ALY LI ) LE ?
2HRF BT
2.1 BT HE R

A FIFEARL R A FTE REX . HigEA TP EAIL &SR, MR TS
WL IX o iR [ B T AR f K B 2 —, AH N ETE 4 B AT 8 10 Fh HEBI B0
=, BMAD 590 N, HAPDBEEE 47% , KA 502%. R 2017 E4EH5
THEE, HREAETSLHEA R EEEGE ., A3y GDP {EfTA & M BIRAL
IRERIX AL TR AR, SEES Bl E AE KL E. 2009 F, FEKEARESS
TESRAEBALT 81 NMIHUT, 2010 4FIK, 23 mE 4N “M4h)LE”, It KT E%
PENEE
22 FFFRT R

AT TR EBEL I 70 B/ BL T 1962 454, BT FAE T 2006 4 E, 3
F 2012 429 HTE 70 Frih 5 S B/ FaE—F R, XN ARG 3 TR, 28 T2
BN 39 ARt /INgz o RN S 4y Ll 5 HA 2R 8 &) LI, LdE 2 A 4
JUE . B3 AL LIE . 2 HEAI4)LIE, E8E BB, EHEER . FEILE EE
SR AR, (R A BE HEAf 0 L — A — [T H JLE % S R B, TR E R ITE %4
FIZERTE B 2 NIUZE: BAEFMHE LN St T B A 4. Eaiis i
fZEAIL )Ll i < —A—lE” 5TH R gL .
2.3 FEMX “—f—RE” WH

2009 4, SREEPIA AR 50%MER ) LR ERTAE . eSS 5 SMBUF &
1, SEFREBAE N — A — T e ARt . REX “—HA—FE” TH 5 =
RSB B

FE—MrB (2009 4EF 2010 4F 7 H): LS REE 81 MT#AL T 81 FraE4 Hifil
HFEH 0 CGERE 9 N28HD, JHEZET 46 LERBEHATZN. HUNFmEE F O, B

¥ 2009 £ —+—E'TE BHE, HRERKRY REE, 2013 F, REEERHN KEPX.
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FEAN H AL O AE A BT 6 ST AT FCE H o BT N 2ER ) LB A JE 32 /0 ml 352 P R 2E T 2L
H. HItPOEHNER SN AR, B&EMMITE DT R BT,

FMBL (2010 59 H & 2015 4): HItPOIER&G 4N “iMgLE”. 4

ST T 178 Bl gLl FEASCH T A RE R, REX R =EBANEFRIE T 98%
DA o b LA 4 ) L el R R R A IR 4 LI S+ 44 LRI 3-6 %7 )L . TEIX —F B,
—FriiAr gl LlE B0 — A B EOW, BE S REIFREEEIEE), BRMNEEAESAD
T 6 /NS,
FZME (2016 FRIE): M4 LEPEAN FHX FATHEHEEHAR, KX
A FEA B LA 4 LI A E B e okYR . a5k, HIMZESE, #Ehlik4%)
JLFER B . FELAH 3000 4 LEHE T REX AL ILE, 254X 3-6 8 J)LER
26%.

SRAERBIX “—A =" T H IR : e S5 RMXBUFEE, LT JUANJ7 TH fRFE<—
B —E 0 H AT — R EEIAES, AR EE B TR X . B
AWFREFE . 5 S MR R BRI AE G R AC &S R BT, Eeo b
T, FHFEAH DL B2 T A 43S T s MO E T ANAE i 4y ) LI 200,
B . B =GR BURIE 0T T 9 Rt SRR, 342k 3H & R E BOM 1) 2 4 ) 2
Jils ZREBUMERII, F4 2 5 H 07 BUR -G U7 00808 Bl o B 20m 47 2
BRI, BRIl R AR TR R, B5 Ul AR W B — Ik, B IA I T K i R s
W, FBINHNFEFEILEOFESE, JLEIES. AR, B darRE, JLEBAERES
PRFER, Zh)LIEEHE, W ws) LERES S5 )LERES. WLHEM 58 F i, U
T BUR R, CARL TS %) LI AR G v R Sbs vl o R B, B, eI 4L
Bt o A — [T B 6 AT SR 4 LG F BT AR AT H 3-6 %)L, ANUHURH
PH
23R

AHFFIS e — R, ARG TR A R 2 iR G AT I . 2R R — 2
SORETHEAT TIE X BFERIEMAEESE, £ =FH%. FERERNIT TEL.
MFAE =AFRH 2 ERE . AT AR AT HA5 2 b 2
23.1 HRE

A FREA T, FEABENFEEMABELTNEA: —N—ETEH (OVOP) —
— RS JLE L5 R AIX 3-6 5 JLE ) 30%, EIRA L) LIE (PC)——MRESILEL  20%,
HAEAR 4L (IC)——RSSILEL S 50%, PASRA 2 ERHE LN ILE.
CMEIUH 647 S AETERE NN ERT T LA 2 ) LIE . X g LEE H 2009 HEFTEG
S5 “—FN—m” WH, JFM 2009 FFENLRLILETE, M 2010 4 9 AIFME, #%
FORAHTE . BENAEEEENFIHE .

BIRA ST : AR FREARTE 451 22 T EIRA LR . BIRA 4L
bel H 4 MU B B, A VS R AR R, 8 B 32 4 ) LI A Y 00
FHEC AN R 4 LI M BUT B & S 28 E K, LHRMABEL, HEGNtaE
FIFNEE 22 (R ERMY R AL 2

HABEAIL )L : FEARTH 667 42224 Mt T HABKEARILh LR . HAhgh ) LIE £ Z RS
GHNSL)LIE AL A FASL S LI, X %)y ) LI 00T 1) T 5 A8 A X, VA X A R

WH SR E L AT H 197 L5 R A2 T R HE .

232 BHIZE

T )L R BRI, WA IR T 04 LAl sG] GE 2 AL IR B AN R 257 1
R E VA OGRS R, B LEM AN DRIRHE. KEL TS K SRR
fiE. #EHIREAREMEN (ZZ=1D, METLZ GETL=10, H5JLE (BFILE=D
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AR R B CERPRTFERNLE=1D. FFRFELER =M. (D S5k, () &
J1BElS; (3) Lo X DY AR B 2 R AT &
Fah, BAMEGT — RN R EAL &
LM o 23 IR & FH SR 22 B R EEURON AR VAR B F5 IR =1 Bk S IR T [ 73 N bR e
(CPL).
REFESN . R T St st QR i 2 /b — A AT, NWHZ BRI RN 1.
ol BEGE. IRV ERESN | FoRiZgTRREERAN 0, HHIEENFR
b5 T AR
Rl . EAMEINERENN | FoRiZEZTRCSER LR, 3 HIEEMNF R
5 T A
BEEMIERY . 2% THE NN EI BRI ER (RUE N AL .
BEEHERE . X MEMEESS N 1 BRIZEZTRREE AV LN U .
2.3.3 S5

X TG FC I — AN Bk D/ IR BRI 22 . SCRBE AR R F R BB LA, W]
RESE RN ACRE) — 0y 1, W2 LA FEIE . FEEURNSE, IXUSH R m] RE B L&
(b fE . DR, FRAT S F R R (IPW) ARSI RE A I 2 fe /Mb . TPW
fiti TF 77 ¥ B O R R DAL S B E i A 2 R AL, HEAECHE R EMNEN T, &%
HAPENLIGH C—RN—E"TH) IR, @B PaAamarmEsE, IPW J5iknl BURK
A Bl BT HE S B6 AFF 7T A P 3 1 A 22

T /NG ERE A G ” i (GERWE LB ERTHE 5 AN NE),
XA REARYEIN T B w22 K2, Rk, B 7838 8 56 T 22 R R SR A R fd br v 5 22 ok 5
RO R/INEEAT AR S s TF s LR S S5 I HE R
3R
3.1 #R g

F 1B T EMERTHE AT, DA EZ TR ST 0 8 E 1L,
HAHIUH)LE N DS HRE R R E T RS 2.

K1 FEATAFES R HE S LE RN D 2RE; A I8 chrdEz) B F b

AH=1962  A\¥i=647 1)L 1L G
NEi=451 N#i=667 AN#=197

4 ¥% il 47% 49.1% 48.8% 43.2% 49.2%
A4 55.1% 55.6% 56.1% 54.6% 53.3%
B F L 31.7% 41.5% 22.2% 32.2% 39.4%
FER TR 2 LE 6.1% 8.9% 3.1% 5.2% 7.1%
4 DR 5 10.2% 16.2% 3.7% 7.2% 15.7%
REER N 52.4% 43.6% 63.7% 52.5% 45.2%
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BERANE - H 75.6% 99.3% 29.1% 84.1% 95.9%

AN 80.2% 98.4% 30.4% 82.3% 98.3%
RESEEHS 27.41 27.11 27.55 27.61 27.38
(4.39) (4.45) (4.40) (4.29) (4.48)
SER Ay —AEYR 70.79 70.59 73.72 70.14 66.92
(9.26) (8.98) (9.16) (9.04) (9.56)
S ARG 78.14 78.15 80.16 77.70 74.97
(6.06) (5.76) (5.58) (6.14) (6.21)
SEYAy FAES 77.55 78.85 80.28 75.91 72.58
(6.49) (6.20) (5.72) (6.24) (5.51)
D AR RE)LENENENIE, ERBENSNREILE —FER. =ZFH. TFE
IR R .

M RETIH L N RFIE AN SKE TS S RO A2 AT EUR ) LI IS DU L
SHAPAN A EAR . “ A" BUH JLE TN AR, R RLE I L] th 5
T o IXEEFE SRR W] IPW HARA R T b F A 22

“C—h " LB R =G S LTS H AR A A ) LI L 1
FRIRSHHE, AT EIRNA AL LE, & TR AR iR E R ILE. 5
B, ERFERN, “—F—E)LEMRI SR T HA SRR 2 F A A LA A £
REEHHAERILE, HEMA YLK LER RS R E T T “—A—E” BTH LE.

R 20 M BEARILE —FH. =FER TFELAWRET AR 5AFESE
RIS AT R LA EE

—ER — AR FAER
RE bRdERZE RE iR E E 10 FRUEIRZ
OLS &5
— Al 0.41%* 0.08 0.52% %% 0.08 0.96%** 0.08
HAhGy LI 0.36%** 0.08 0.44%%%* 0.08 0.51%%* 0.08
BIASIH)LE  0.74%%* 0.08 0.85%%* 0.08 1.18%*x* 0.08
R? 0.05 0.06 0.14
IPW A2
— A=l 0.41%* 0.08 0.53% %% 0.09 0.98%%** 0.07
HAbZh)LE  0.36%** 0.08 0.45% %% 0.09 0.54% %% 0.07
BN )L 0.75%+* 0.09 0.86%** 0.09 1.20%%* 0.07

. ZRAUNEHFRHE LR LEA . 2R e NPRUES L (z 5380, OLS A& £
1 RETAI A b AR & . IPW Ml R 1 A iR bl AR & AE sl 1 14 43 50
*3kp < 0,001, **p < 0.01, *p < 0.05
3.2 “— i —E” 5 B RUR

OLS [HAMM g B R, /NS W REZ I i 808 ) LA LL, s =2k
WHBLN S IILEE—FH, —FHMILERNFI RS 2 IEME. £—FH%, KAMT
] — P22 B & -4 — A — T H (p=0.41, p<0.001), HALZEAI AT E (=0.36,
p<0.001) FIEIRALL LI (B=0.74, p<0.001) - )L EFrUEAL SRS 7 B 5 =
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L H R HBE L) LE. FERL (post hoc test) Er~, EIa 4L EEAES >
B TN — I H A AR R E AT A A, A R .

TE=AREGG, “—R—F I H 2 ( B =0.52, p<0.001), HAh2ER %) )L ( B =0.44, p<0.001)

FEL A 54 ) LIE T H 41.C B =0.85, p<0.001) (1543 B4 = TR A AR 2L B &P JL#

H A 45 RS R BN ST LI R AL T AR, T — A — [l T ZH e
FHARAERNAE L, HEAREER.

HHF LR RS, <M —EPHE 4 (B =0.96, p<0.001), HAhZEH22H7#

HIWHA (B =0.51, p<0.001) FIEIMAH)LIEL (B =1.18, p<0.001) [f1)LEAF5
BEBTEEMBEETIMILE. ZERM “—M—E"” T H 855 85 m T HAakm
EHHEL (F=74.83, p<0.001).
XU ISR, S LE R ETT A E A8 R IR E=) 8RR, B
WA SLY ) LI ALERA TR — EH s, MEFHAEE ) LERA R, £
—IERM AR, N —EIH JLE AR L)L) LE R A E R, (HEE g —
5 H ) LE B RS K T B T H AR R 4y LE ) LE .

R 3: WA A AN A S AT O R LE AR Al R i LR

ENAp %
EX PRUE IR Z

R Yoo -0.35%*x* 0.05
i Y10 -0.08%** 0.02
— Yoi 0.25%%% 0.07
HAh %)) LI Yoz 0.34%* 0.08
S 7 T Y03 0.63%** 0.10
—K—Rl Y11 0,13 0.02
HoAthzh ) LIl o Y12 0.04~ 0.02
B4 )L i Y13 0.10%** 0.02
LR

B EWIUAE o 0.06 04
iy (Y A o2 333 .
WEISE

2LL 16312.53

AIC 16348.53

BIC 16468.78

AIC=Akaike information criterion; BIC=Bayesian information criterion; ZM&41 A7~ 1T L
BENMH, R E RN (2 50 7 E LB RURMG R P B0 B e A T
x 1A R E.
sk < 0.001, *¥p < 0.01, *p < 0.05 ~p < 0.1

IPW RS S OLS 4R AEFAHL, 5 OLS AL, Bt S5%RiBERN
AV R IR s “— M —[d” X = 4FE A FAFE R LE S s s s oy 25 H R A
GITFE S N7 JLE S —EgA =g A SRR Ay LIE ) LE A E 5, (B
FAE T B WA B I HAS 2 B .
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JLE, REAMR, BELgi8E . B HEHR, —MN—RE)LEXHFEHET
HARAIL) LI L, BAgRE.

Bl 1. DU )LEE R —FR. LFERM ARG H A B
3.3 PR R R
X, SRR R RS A TR B, DUZH ) LB ) Sl s S i B TR) PR AR AL BT g
A R, FRATINA KB B KA RS PR R — i — [ ) L# 2  5 H A B A A
[ (1 25 e St ) AR AL
ZHAGT R — M LE R R GUE KR (2 030 HEER., 52 AE4E
H)LEAALL, BIA LYy LIE e AR ] (DA ERAL) (y13=0.11, p<0.001) Fl “—
" FeLAFE A A] (LR N EAL) (y,=0.14, p<0.001) I HAEREREN, X&
MR IX A LEE R 22 L S K L T BB S DA e P . HoAh 2R A %)) L el 28 1 3 K%
SR ERTHE R AR KR E KA 2R . GLM FERkE BRER, “—MN—E” JLE

n

0
1

1

-5

RESBI B R

S
—— REHBEFELE P———— —F—H
——  EHAVYILE —e—  Hfp&LHE

A5 B T HAB AL )L (fF =29.41, p<0.001), H5EIEAY)LE)LE L%
B =201, p=0.16). EIRALL)UFE LI 12l 5 Jr i3k A5 ok P B i b T A 2K 78
LB ILE (fF =12.12, p<0.01). K2 B7R 7 &40 z 4850 B r o m K.
FUE R W T 1140 B A R B — A — Bl ) LB 22l R G S IR AR T B A e 4 LI, 5F
AAEZ & T HER AL L LE, EP B B —FE") LE A P4
S S)RGIE IR et . OLS Moy B KA (25 Ui 17 AN T TN Ol e HEN—4F
gert, “—A—E” JLE R AKCER T EIRA L4 LR LE, I BAE TGS R i
KA Eo BRI, “—HA—F" JLESEIA L) LE R KR AR, X BT
HARR L) LIE ) LE R 2 IG K . PR PuE G, B FAEREE R, “—M—[E”
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B ZERE— TR, S AT LB R 5 22 1 808 AL HAE g OR T = R 55
JE a B DSEFF LA 3 e i R 2 . BB DU, FEARFIINE 7% . AWK A
HHE IR, VR R FREAR A I 5, BUREARL G . A SOl FH 2 Fh o7 ik ik
PR 22, FERE LB S ST ATARE o BB R, AT DAL 708 VR SRR
TR ECE A D0 ) LB 2 S 1 52
4.1 N EFHIHE NN

AR E T ILERRE. SN LERMEFRTEE ML & EHE R
HOCFE ) — ARk . A LIRS LI T Be 2 2 5 0 RN LB 7R 2L, AHR [ 45
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BHINFE AL
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oG DL B A LTE S AR #E SIS E SR AU K . BRI A HIR R, K
TR JLER J17f 2 (Denver 1) “IEH” M3, KEHIFUWERER., MAEHFTEY
Hitm. HICAELE CMEZRRANEY RBSEDH, KUk Sk R4 T
B R E A (B R SR F gk 42, 2017)

JUEE A R A OC I 4 2 SIS 5 AR 3R Bl iz 22 R s X ke, (HaikE Rk, RE
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HArErx) 0-3 & JLE R IR R AR HMBOR A R, EflE#RE. BURFB LA
R4S I AN e, V2 DT BCR AN B e 2 R A B, shvb 52 R 1T
HC B L AREREE 77 R AL B (P ER B AEE S, 2017).

AR BRI =T H bR B, AW FOR 20 H 5 S LE R R
AR E RS BI85 Hk, &8 HOME s=RX &AM JLE R EST 77 B BRI .
wa, B ZAERERIERTTES N, RTF RN 3 F LUR ) LE 5 Ak 1R i i 520 K]
E

ARTUPEAGT I T JIPE TR =B PR LN . B, 0-3 % ) LE I FL IR A A=
KR g2 ) L F AR R AT i) F E i e b (World Health Organization, 2014), A&
TPEAL A A B 0 LB AT 7L B . B AV 1 B 28 AE 2. JLvk, HOME
IT REM Mg ER (4L (Infant/Toddler Home Observation for Measurement
of the Environment) R TIRAIJLEMEK G RN, KHEILEZRESRSE. JLELL
FREBEEREE 51T NAIR AR (Caldwell & Bradley, 2003). ffa, AWFFCIEEH
PR 1958 (Denver Developmental Screening Test, DA RNfEFRAN Denver—11).
Denver —IT #¢) &2 H Tty JLE R IR R, GFFiES. ManfE. Sif. gshiE-Ep
TS N—-#2 P0G X ) fE /700 3F (Frankenburg, Fandal, Sciarillo, & Burgess,
1981) .

2. LEXKX “EF+FEH” HH
2.1 BiH &t

“EHETHE” BiH (China REACH) EHEA R FEIESES (BUNRIR “HEes™
REMRAST 0—3 B )LE, WMidEHRTFHM “K9” KRR E T IEiE )L E Sk,
W WL IR R KR LE R R R A i

BN CAEKX T 2017 HE 3 shait “EEhE” TH . T WIHRH T REHLT R
SEEY (Randomized Controlled Trial) Jiik, RGUNETTAMXHEA JLE P HELL. —
EJR BB, SR A X B VE KA B MEHIR RS, &AM “K
7 R IR E TR

SOUNE AT A T RN IS, shAb Nl JE. B WA AL, BAEKX N
BT . 2017 SEEERXEX B ANDOZ) 158 TN, BFILELFIR E. 445 2016
11 AEBEXRXIFRE 0—3 #)LE PR F R %55, F5XBUF. iR
UG HAT FER A B RIS, e LERIXITE “EEHE” WiH. 2017 £ 3 A, &
S XEBUFM I 175 AU, e fE-tE XX KSR A, B
HREEAE 9 AT S DU 2240 )L T H DUOKEREE 138 MR IRVINL (BE 2R A BAT,
R H 41 D FIX, BENLE R X 40 BT TR R 2 . F- TR A48 )L A R4 — IR K )
RN K Uite S, HESW 36 NMH, RSN ESI—IREEV A 2-4 7 )LE
FEEA A F/NES); Al 6 NH M EBY U REH 8 <8707, HEFH 36
MH. XA 6 NHU EBL LA REH 8 “E707, BERBY)LFW 36
MH. THEHERSBES 14, 2HBES 64, NAXRVIR 31 4.

2017 4£ 5 H, T H JT AL LA S U EE , X K aR4eE 645 44 1-24 AN H JLE (R 2015
F6H1IHZE2174HE5 A1 HZEEA) MEELFRN. FREHS. B @RS m
BEAT RS, JERHLEARKE T MEIR. WM. B85, 3. ot 240814
PRI, 6 H, TH 7E AR A TH S 3 9t .

2018 %5 7 H, WHASNK T “EFHE” WHILE—F 5B EEE R, e
JLEE R R IE BB okl . Sk 4 S T H N SR 28 J 8 R A AT LA R T 2 T
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X H TR AT e AL, BA5IH AT L, v “EEHRET H
EHIXY IR AR FUER U, R E SO R B S AR A

2. 2. BERVPL
2. 2.1 X 5

IBEF AL R RO IR R 645 42 )L . SIS, BEIAAERIhER 519 4
JUTE, AR TR A H
2.2.2 PHEHNEE

BB @I A A . RS, Denver 11 KB, LHXNIILERWEER
JEAE GUAT VAl o A 05 N = AN B RS. KR ERLEN S, HNE
W TILENEAG S, BEpZr= . JLEH R, @FESER. 57E. X
W LEREES; ARINEEESK. AENE, JFRERRMILT )LD MIP;
Denver 11 KEMA KM LHMHmI/NLEERERR, MHINE. S, dafE-&
MPE A A2 TUANYE B 22 S L R BRI

2.3. HHSLHE
2.3. 1 A&

b R R 7T 3 4 e b N R K v [ 2 5 B o0 4B R R X B I H 41,
XTIE ER VPl R S ST AL . S ST AT LA IS A Hh g T s i ot BT
RO BT EFEESELRIAR . LERX O RN e KRS P AR . o,
rh N B2 v [ A 2 5 5 o0 S ST TR A AR BT S TR AR I B R
AR O ST Denver 1T KB IHEL;  H B P74 o0 8 77 5 4d e il f71
DA S5 U | RA W =g S U B[ D il ol PO S wll = S = 1R oy S 2 i [
V5 RIS A SV LR XX AL PR (B 2 KR TARE o sr Iz o i . AREE A R
FHZE, WEBIEE. WS . BT wR 3 ML, &FSZBMERCA 2 453
B (Q4kAANRKFE, 1 4RAEES). 1 4E (X)) BE, 242885, 1 4%
EyE ORI, 2 4 Denver 11 EIT, 2 ARREN. 1 A5G MEITF 14 4 W55 7

JLE ARSI & 2 55 SR RRG E T 2 Z3LR5E k. BEEEN R ER e
i 36 M H, HHIAAERI S — SERERSS, G “Us” JLEAki, &
SRS N 0. 1 JEK, RENEFREE 20,05 AT #1440k i 2= R 0E A0 4
A o

1218 A& 2t B A sh iR fa e Lol N R LA FIE A Fa AN I, i F i
AN (LA SREEFRI AN I, N HemoCue (301 Y1 21 2% (8 4% s A1)
&)L ENMITEASE.

JUER B A R EUE PR LIEA . LT sgmit (Denver 1T RBMARERL) (MM
ERER (LEH/NIEEREER 11). G35 aE TIERES N QY2 M™%
Fl, B&ERwHX DARS R OKINE ) LER R EREN TIELK. Xes
TUH A S Rl AR, il FliX, 7E8XEHX DA RS 04 LR s
17 (Denver 11 KB MARRK) JHidx, XZHARDH LTS A QAT — S5k
. RIS, MAE —FEE R 99%. (Denver 11 RE A ER) MEJLEM “MA-+-
27 CHIEfE-EMNMETS “FIET. CHIME” UAREX . F)LEA—RX K HIRA, UL
BB DL EREX R B IS, fiitrgi By “nlEe”; A PUASREX o I AN B0
ML EREX K BIRW, THELGRN “RE7, FEWE FFZEN AT T IEIT .
2.3.2 WiFiAE
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IERTFRIABTHE, REEeESTI-UERX TR & REE T AR T T HK
WA, LT AEDE PR R R AT A R T 20 AR BR RIS L, Al TR A A
TR BURFEMAN RS T,

B EEVPA T A B R 2018 4E 7 B 23 HEFE:H] 2018 £ 7 A 27 HEEH . MHH
#r. Denver 11 KB IfA A JLEAKSN EFRN T, Hd, 7H 23 HEI7H 24 HEZRZ
XTSI A R LRI E TAE N, SR+ B U+ 25 1M 45 & 1 07 kAT
Bl 2017 47 H 25 H, AAEBMES A 3 41, Fb KM 9 MTER AT I 2 . B0
R R EEREMN A ST, mAERAEm NS LE AR, EfReRE
H 48 e A A, EERE A 5 352 W15 7]« Denver 1T DA LRI E . [R5 F R
IRIAS e 42 B SR EE 21 R & SR Bt %, TUH 4RV N B V5, BROR % R 820% UR At
54 R B FT R A e R
2.3.3 JFiEEHl

RNTRREIIZ AR, Ui RAESE R T A JE 5 — B TR AT s 3 A, VR H
BE, WIESWECYH TR, MY 0% 7 028, KIA B 205 %18 %
SLANTE . AR R A I A BB SR AT R VT, XU T R AR SRR S 1.
R EE TAELE AT, V7 RN — 3T 0 5 How, W 5 % T 0] 35 7 A o) 7 3
o BB FERE TS A BMI R, FEEAN T S — 0 ) AT A A A
HW LSRRGV T, LENBERZ U HEIITHTRED . BB SERAEXKRE
B 1) 25 PR EY 10%, BB 0B SR & T 1WA HE A 2 0 54T BT, DUORIALE 1) 45
. EFAEMNEMNCEXXZRIE, WEHALTHEHEZRL, Gz —8
MR A HZ, REAT W FN A A AT RN

2. 4. BB R G 4T
ARG DAL IBEREUE I EFR b E NG R R, EBHRREMZHEZNST
ERVEFMTLE TR . 2 R, 8l 17 B8 & DA AT Re g2 45 SR A% &
FIR 2R . 2% 2 B AR S RN 42 il A8 2 11 s ORI 4 F o
2. 4.1 AR5 SUFIRAH i BH
2.4. 1. 1 G5 RT5
(1) ZAM: fZRR 5 DA SURE & LB 3L & S HERE AR IHE, 4R 1000 K &
PAF, 6-59 H#%)LE LML WikR#E A Hb<110g/L. Wk Az T 1000 k—1500 K2 Jd],
CWbRHENZTE 110g/L (AL 38 2g/L MR IEAE: Wik T 1500 2K—2000 K
2 [8], WFE 110g/L (Al L3I 5g/L (AR IEAE
(2) JLEAKESE 7. L2006 4 WHO HEFEM Stata B2 TIHE .
(3) Denver 11 K& e (Denver Development Screening Test): Denver 11 &
B AREN XA Nt ishfE-E N FIBAHBIER 1. R X 15
NILEAEZRe X 8 H A E S8, Denver 11 B4 NVUANREX IS BIMNEL . Denver 11
KA T g RN SV L TR A R IR AT, A as A “ IR 7. “hlSE .
CEEORCHAR,
2.4.1. 2 I=HI1A &
(D) HAERTHZER: e HEREE R e A AT &, AFE IR B 1
T B SR BE i 3 A AR, 2 15 2 = A B3E IR 4 A2 2R 08 5% v DL RO 22 A S8 R0
WHIA AT
(2) BEFRHZE: OFFJLEFGR NG SN 1 HRAR SR T k.
(3) FHKEER: WIEFKEIZEREESE FHR B EfEE v H
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(1) FERERZE: BHFRESRRER, SEHMERLY N 0/1 BUE, 0-35 il
HOME SRA 41 /M@, 36-60 HESMERA 22 M. EiHEKEMIRSE 0, R
S R R R R SR U [ B 1 1A R A R . B S K IR B 15 AR
AN 7] (0 A A A AR HE AL 1 20 5
(5) f#RERZ: JLELE 12 DA BERR,

2.4.2 Rl Tk
gt KA Statald. 0 HATRU 00T BIHZRNTRA t K56 ZHEZESHT
K2 eGP A E 24 (DID) 815,
3. FHHE
L.1ILEAKKRE
LEEXITHIHEE T ILE ST (K. BERTERKEERkR, U ImTE
IR AR, SRR TARZHZL (WHO 2006) WA I bR A3 50 ) [ 25 4 5 1) & e Fl A4
&, HEMEREEARKHEE R, MAER, AKIBEER, UKERRIER.
Xof 28 FE BE B W0 8T, KRBT L5 B 4170 75 B F A 0 THI ) 22 %
BAHSMEEN, RUAEREMRNELEENRIEH. L, THdEx R
IR Z A B it 2 & L BB .

3. 1.1 B AR E R b

HEKEEHEL R (WF 3.1/ 3.2), TM4L)LHEFH 55N 84. 44cm, XfHERL
JLEE 35 5 5 84. 6Tcm. 75 ) LEEAR B 7 T, T P4 3548 11. 11kg, X REZH 9 11. 19kg.
T IRZH 5 %o HEZH () 20 18] 22 A A Gt s X R R

#* 3.1 BERIHRELFERLEAEKKE

Eiz2a) T T Xof [ 2 p E

HE (em) 72.99 72. 50 0. 46

FrifEiRZ (SE) (0. 48) (0. 46) (0.67)
FeARE (N 294 336

RE (kg) 8. 69 8.50 0.35

PrifEiRZE (SED (0. 19) (0. 10) (0.21)
FEA R (N 294 336

#* 3.2 LAEXHHIBEFER)LEAKKEIER

E{E2) TP Xif 2 p &

B (em) 84. 44 84. 67 0. 66

FrifEiRZE (SE) (0. 38) (0. 35) (0. 52)
FeA R (N 242 272

RE (kg) 11. 11 11.19 0.59

bR ZE (SE) (0.11) (0.11) (0. 15)
FEAE (N 242 274

o B 28 FIIE IR 0 P 3D A B e AT 3R B, JR LR T 1) B vy AR EE ST A W T
MEH . BEFHA, T4 & m AR P AR T X B4 . PR 2 0, T4
IS A REA 2 LU 18% A4, (HIBESAARS, PH4LLER AR E RS GRS
2017 4E 5 BRI ER, TIHMA (294 N AFxEA (336 N, THidHEHIE
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EEXFREZE K 0. 37 AN (P4 F3 3 # 13. 34, WHHEZH)Y 12.97). 2018 4F 7 HiB A
W, FHAREA (242 N /b TR (274 N, HFTREH B IIME LT RRZ4 K 0. 46
ANH A AR 27,63, WA N 27.17), FREANRBAR LB FHHBKTT
TRZHI R L

PR A LB AR KRR R IR E R R R R (R 3.4 %K 3.5), BEEIL
AR, WHNAEKIBZRY ZIECRIEE B, R 2R TR, 5
LRI T PR ER (8.87%) mTAEA, ZREASGIFEEN, BN T
THIEH (4.55%) FREEISGX AR IEAFE, WAz HZESA BRI TS

® 3.4 EERELFERLEARKIBER, MAFEER, HER

fa b T o} e 2 p &
HERIBZER (%) 17. 41 17.72 0.92
FrufEiRZE (SE) (0.02) (0. 02) (0.03)
FEAE (N) 293 333
RAKE R (%) 11.26 12. 61 0. 60
FrfEiRZE (SE) (0. 02) (0.02) (0. 03)
FEAR R (N) 293 333
HER (%) 8. 87 5.11 0. 06
prifEiR % (SED (0. 02) (0.01) (0. 02)
FEARE (N) 293 333

3.5 BREKEBERAERLEAKIBER, RAFER, HEER

Ei=2a) T o} e 2 p A
HERIBZER (%) 29. 75 25. 74 0.31
PRUEIRZE (0. 03) (0.03) (0.04)
FEA R 242 272
RAKE R (%) 12. 81 11. 68 0. 70
PRUEIRZE (0. 02) (0.02) (0. 03)
FEA & 242 274
T (%) 4. 55 4. 04 0.78
PRUEIRZE (0.01) (0.01) (0. 02)
FEA & 242 272

3. 1.2, IMAEASELIRIMZE

R AEER, CERKEABRR FEFHEREREN 4. 02 48, HpF
4 5.34 48, XPHRAL 2.81 48, THdAmTxEA, HEREGRIFAEUNEEE, #%
HEHEROMARABEGE D 4 SRITERNE, CEIGEBEERER KIS FREMKMNE
A 58.96%, AT 71.19%, XFHEZHA 48.19%, T LG & 23 AN H 4 a1,
HHERAASG AR XEEE (FE 3.6). BT, 75570 KW 54—
PO R, KUiE SRR MR B E MR EA .
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# 3.6 CEEBERERNLEE RGBT
EiE2) T Xof 2 p &
AP ERE RS E 5. 34 2.81 0. 000k
( X+SE )
FrifEiRZ (SE) (0. 28) (0.23) (0. 36)
FEAE (N) 206 226
EIRARME (%) 71.19 48.19 0. 000k
PrUERZE (SE) (0. 03) (0. 03) (0. 03)
FEARE (N) 243 276
MRz E TR (%) 10. 74 16. 67 0. 052
FrifEiRZE (SE) (0. 03) (0. 03) (0. 04)
FEARE (N 243 276

7E: *p<0. 05, **p<0. 01, *k*kp<0. 001

BEGB BRI B A5 R W, FEACE PRI 20 8 5 %?ﬂ%lZuyﬂ,E%%ﬁﬁﬁ

ORI 4= e

BME 11.57g/dl Xt BEFEEN A R

Ao H R R,

Rk 2 N TR B 0 IR A A i 41 2R 3 S AR 0. 10g/d1, TR %H?ﬁ@%ﬁm@m

0.07g/dl (3.7 # 3.8,

3.7 LA AR LE ML & R R

fe T T X} 2 p E
MmaEAEF=E (kg/D) 11. 56 11. 66 0. 36
FrifEiRZ (SE) (0. 08) (0.07) (0. 10)
FeAmE (N 295 337
TR (%) 38.21 32.85 0.16
PrifEiRZE (SE) (0. 03) (0. 03) (0. 04)
FEA R (N 301 344
% 3.8 LAKIBEAAAMN JLE ML {5 =M LR
fetr TP Xof [ 2 p {E
MmeasEEEE (kg/1) 12. 45 12. 38 0.38
PrifEiRZE (SED (0. 06) (0. 06) (0. 08)
AR (N 241 274
FMZE (%) 14. 81 12. 68 0. 48
FrifEiRZE (SED (0. 02) (0. 02) (0. 03)
FEAE (N 243 276
R I 21 2 13 RN R 2 s DOV i B, P REAR ST IR AT, S5 R EoR, JBEF

I REAS SRR FE MR R 13. 68%, T2 A 35. 35%, 4 MR LA R E. #t—2H04
b Bor, A ZTMmZEMNIELL 38. 21%f4% EiB kAN 14. 81%, R T 23.4 MNE
R XTHBZH M 32. 85%PEZE 12. 68%, RP&ET 20. 17 NE A . TP IMZ T R8Ik

TXIEA (& 3. D
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50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Kl 3.1 G RIX FR A MG SR )L B 3 1M 2

38.21%

35.35%

32.85%

=P HME
=TT
O HEA

14.61%

13.68%

12.68%

He 2k (n=645) K (n=519)

B LB F WS IG, PR B R RN RS . LR SCXIE BRI SRR A S R 1
BIREN 26. 49%, SILLERT 37. T5%AHLL, SR T 11,26 NE . AP ER (E
3.2), BEFAEK T )y 24. 49%, HLIRELRRF ) 37. 80% FI% 1 13. 31 NE 20 i BEH
BT HRZH D 28, 25%, LUIERZRHT I 37. 70 FFE 1 9. 45 NE AL G5 RKM, T A XY
R ] BB 2 N R T R

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

3.2 BERXIELMEEL M LEM R BRE
37.70% 37.80%

28.25%

24.49%

Fe4k (n=453) K (n=419)
xR T

41



*® 3.9 LERXIELHEJLEMEERE. 12 D BIEER S IR

iz T-FiZH X B ZH p &

P A (%) 37. 80 37.70 0. 98
iR % (SE) (0. 03) (0. 03) (0. 05)
FEAE (N 209 244

FEPE (%) 69. 67 70. 93 0.73
iR % (SE) (0.03) (0.02) (0. 04)
FEAE (N 300 344

A ORI 2. 52 2. 44 0.78
iR ZE (SE) (0. 20) (0. 20) (0. 29)
FAE (N 264 306

# 3,10 BERKIBEH AL M A B R 12 T B RN BIR I

iz F-idH X R4 p 8

PR B RE (%) 24. 49 28. 25 0. 39
iR % (SE) (0. 03) (0. 03) (0. 04)
FEAR (N 196 223

12 HERE G0 80. 59 80. 00 0. 87
iR 7% (SE) (0.03) (0. 02) (0. 04)
FEAR (N 237 275

12 4> H B 3.81 3.59 0. 59
FrifER % (SE) (0. 33) (0. 24) (0. 40)
FEAR (N 222 254

TERXPRELFIBE R AL TR, JLEL X 12 A R ERFE I =2 HE K
B KRB W B i S R R G0 o i 2 R A I, = S 1 B A5 3 S A 44. 8T7%-
9. 04%F1 8. 52%; IBEF AT, = ZP I LLBImE A BT, 435008 49. T1%. 9. 25%F1 8. 86%.
SRS R R, SR VA AT, T IRALAI R ZH = 28 m O HE P — 8. 1B B AR,
TR E KRB T, SN LER 2 12 AN H BT B ™ B XTI B E K
R LB HESE —, (B2 B Bp . a0 R pm i thE A, w& e T T4
N7 ) BB R (P 3.3 F 3. 4),
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K 3.3 AKX A JLELZ 12 H BIRFEE

T X 2

percent
30
|
percent
30

20

10
10

& S B KL H KL L e & &
# & FF & & & NP LS
AR A A R & F S TS F
L) @s \a L @
& &
&7 &
Kolmogorov—Smirnov Test P {H: 0.467
Kl 3.4 CEXXIEEFELEL X 12 4~ H BFk
T PORiEEaE]

o

_—
B A b L L B &
¥ B B F & & &
S SR N . A
Al & F
S
@0

Kolmogorov-Smirnov Test P {E: 0.836

XU ERKIBE AR JLEER N G &, RE (HAZ. WAZ. WHZ) f8br. EIFEHE
FMRMNR . MR A K MR AT B AR oy, B R EoR, BHDJLERSER.
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Al R CREHMEM—J5 W R e BRI, RUj TRt LES A E R
MR 2.5 4% (B 4), EFREKAN AR 22.9% (AL 5). BlidE JLAFRIGK, S5
PIAERSA SRR, BIRRRKMNRIEA N, JTMRIgA N, ZRYAA5RFEE k.
R LE 5PURJLEAE FROMKAE, METTHEAREER, EAEKKERER, 8
W R H s SRR EMRTIORLE, BRAGI R RE.
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FZUI TN LEAK KR E LI MPAER, RAMNEZ7 (Difference—in—difference)
EARER AT 00T 25 RN, SR b T T A 2 M 2 CEZE )
ANEBG G RN BB A L0 A 0 E 2 4 LI 2R i A (1 XU 22 7315 0. 514¢/d1,
T2 IR 238 BRI B T M AR LU XS IR ZHAR 15 %, ZR W A g & bEE AR
WK, TR FER D & m . R Rk E R, R R AR AR A T 5 R
H, FIAMAEASENSNEER TR, TR LEFER D S 5. FRd
AR AR ZEAE AR T DU L

3. 12 BRERXERAHELEA KK E SR b A X 72 7078 73 it

(1) (2) (3) (4) (5)
HAZ WAZ WHZ Mt E gl
DID ~0. 196% -0. 136% -0. 056 0. 058 0. 032
(0. 092) (0.076) (0. 084) (0.079) (0. 030)
BERE 0. 041 0.104 0. 134 0.514%%x  —0. 150%%k
(0.114) (0.092) (0. 098) (0. 110) (0. 041)
H i —0. 032k —0. 016%%% -0. 002 0.019%xx  —0. 00Tsekok
(0. 006) (0. 005) (0. 005) (0. 006) (0. 002)
B 0. 031 -0. 021 -0. 055 0. 091 -0.019
(0.070) (0. 058) (0. 066) (0.071) (0. 026)
T ~0.901%%%x  —0. 601%%% -0. 109 0. 033 0.028
(0. 090) (0.081) (0.091) (0. 086) (0. 035)
He Rk 0.093 -0. 131 -0. 230%% -0. 061 0. 085%
(0. 126) (0.104) (0.103) (0.114) (0. 046)
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F—Hs5 HARAER

BEE L BF R R AN S e 2D, ) L3 (1078 77 e B 1n) 3L H 2532 31 44 2> (1 3L A
K. o ) LEE IR, s LEEFKE OO R N AT R R, REm AR
(IR, (RFEL G R R R E IR, [N, B2 It 7EiEs, WHAS) 2
B R ) LE — B IR S AE FORGL I SCEERT ] (UNICEF 2016) o BRFLMEFRIEIX — i B2
YL AR E TR, W OR) LE AR R KA K B A s itz — (WHO, UNICEF
2003) »

BEFLAT & W &P F2 R ioE A 2 LI A, HE B REMAEMFI R, feik
JEB) USRI B A B TR, AT A S iR (TA5E 2007) (LM, J AT RA
2005) . 10 H, BFALAFETEIEE KUY AT LA B LB G A TE . il P aE
P, A RS LRIFET R . (R T)) R R, oo REFLRE SR AT AR E AT DL
82 FINHIAEA, Hrp 87%E 6 NMHULTHEIL (Victora, LAKLHABA 2016) . [FR,
REFL AT E 2 ) LR A JnRe I AN EnRE DR o BEFLR BT &8 1928 ) LRI & 8 B b
IR AR IR T2 LRI R B BRI m A S Re IR 2 C E 2. B¢
TEM LT R R 7 . SHORUUBR B2k, BESIBES LI M S, (k2 L )
R, AFFRIECHREE SHMNENRE e (PARR 2007) . Shah, BEFLRIRA
FF B )L K RN P2 0 o S A i . ., RRESLME R AT DAUR /b B8 ) L2 AR S K
AR AR PRI AT REME (PAE#R 2007) (UNICEF, WHO 2015); REFLMEFEE A] DAREAK B
o B AL . O SR R O I 5 )RR R A AP E K S (UNICEFR, WHO 2015) o

T LM IR T R M B 1 B DO Bl PR iR . R JLEMRIAZ) H3RE
RIS FRAE N2 LI — DS A BUR], K e it BEFLMEIRAE 40 24 B ) — Ty 3L
% (BeEE 1990) o I DAMALAMBE E ) LB LSS B AR A E T (EREE
FARH B ETID, (HiEEFET). (FRERER) %— K5 RN IR EPRbryEA
B, 8- FAHESH A BRI AR IR . (R SCRRREALNE SR . 2002 4F, AT
AEHAFIRA B LE RS FGE T (R4 LEFRAERENS ), $et 7240 L tErI B
FLIRFR 7 30 CA S d it d MR O s 2240 ) LB FR AR AT B ikmg  (WHO, UNICEF
2003) . % () FRH “EAMIIERY] 6 AN H MR LB TAREAL SR, DASEEl A
AR REMMER. 25, NlEEANRENERTE, BILRIRMEE R LM
i, [FIRRe A SRS 2 a2 ¥ LLE”  (WHO, UNICEF 2003) . £4EK, FEMK
BRI 78 /0 R B T BEFLME IR S B, e IRt T CRRER R EVE) . (BEFLARH
M HEMEY (T EE) CREDLER RN, (b E2L)LRTRES Y, (EREFRIT
RI) E—RVNFEMBUE, RY. (R SCRFREFLRTE

HArvr 2 ERBUR . A TAHS L HALEPRA SR A 0-6 A~ H 2 Lai B L7

2SR R b E R R TR G 2 PSRRI U H WAL, K NI, BIEK: 5, AR AR
&M, EReRE. . A2 AMEIE: ERE. B AR R NG U g T ]
LEFREMREIT LSRR N R Tr A FE 0 LU Alive&Thrive 45 T HIHIARS R

66
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(2017-20300) AL H T F) 2020 FAE “0-6 N H 2L LA BF LR IR L F] 50% LA L1
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AN E AR IR E bR, FRIE 0-6 > H 2L L4 R IR RFEE AL S LK
KRR R TR (Duan, LR AR 2018) . 1998 4E4[H 40 MW 5 7 Wil
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2000) » 2008 4 (1 [E TA MRS HED ) S, HEZILHAE 6 NH WA REIRER
R 27.8% (PAF 2008) . 2013 4F, [ g i O [ i BB 775 (g BRI I 25 1)
GEREOR, 6 DH NIRRT AR 20.8%, FEE (PEJLERBENE (2011—2020
) A CEREFER] (2017-2030)) FrHfSLf “ 2] 2020 444 “0-6 AN H 2 L4l REAL
FRFRILE] 50% LA L EAR” IBERKIIER (Yang, PAEIHARA 2016) .

M FTEERE, £6 SRR 101 AMERF, F 2 MERCLED TR A
ML (WHA) € A BEZLME TR 50% HAx (UNICEF 2016) . AEKI-P-34ai BEFLRIFR
A 43% (UNICEF 2016) o HHUET] UL, F8 B i afi £F 7L M7 ZE s R 0A 21t T 2H 240 52 1) 50%
bR, I KT R PR A, iR4E GOt J)) BIerse, RN RSN
K i REFLERFRZE T 1993 1Y 25% EFHE) 7 2013 /) 37% (Rollins, Bhandari, BLA
FoAt N 2016) o FRIE (12l 5] 7L M TR 2 B BAK T RIS Bl K 35K F .

WR S YN E S AT L, FRIE A B R IR AL T RAR IR B, M
& 2000 5 DISR A BRATRE LR IR FAE S PR HLIX, 2000 4R 48 2015 4 (8], Fd MFHh X f 4l
BEFLMEIRR N AT H] T 64%, WK T 17 NE 405 (UNICEF 2016) o EEE ()4l RE L
FRFAE 2013 AL F) 64. 5%, Lk 2005 FHEm 1 18.5% (WHO 2017) o s (2l BF AL 7=
ZN 2006 [ 37, A% E R T 2014 FEHY 55. 3%, Hk, RO FREHLX, 3R E 4k
REFLMEFRRMAR T o 28, dif. S BERATMERERE. TFERx—HmX 24
B 5% [ A B LM 35 R P A B R (WHO 2017) o ORI B R0 400 ) 3 7 /) 8] 5% f1 4 - 3, e
FEFH 2000 ELLRSEE T 5 4%, AR 1L 7% 11. 2% %) 7 65. 2% 51%. ZHif4l
BEFLMEFEZ M M 2000 4 (1) 22. 6% 3 T 2011 411 40. 4%, 22 [ ()4l B 3L ME 35 2 M 2005
EH) 5. A%FE I E] T 2015 A1) 23%.
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TRAEZE 7 S BB 1 R B FLIRFRARDL o
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e N T A AR IR R O X 2 AN T X . L. S 592 AN E AP BT Ek X . A2 3L 1086 AN X B
Hilie HEFFE SR N TP TR
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¥ 1) 245 18 A5 S CR AR LA F) 208 RIS ST TAENUR X REFLRFR M SR . TAR BRI =M
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(IF-EEE

F=H5 RAENRELRENR

AR “AEBEFLEIRR I R 2K A BT A AR, RITTREAR SN 3614,
N REAS B 3381, AATREAE Ay 3413, FEADATEI9IS] . A B HE A 4E
TEOLVE LR 3. 1o ERIATFEAH, MBI NOFEARE N 1649, & 45. 6%; 7EH/NRTTFEA
H B N OREAR TN 877, 15 25. 9%; FEARMFEA T, IR ARAFEAR RN 1619, 5 47. 4%,

TEETIY 10223 32 ) LA, BN 5186 44, L8 5037 44, 4 ) 5 S AEA R 1) 50. 7%
149, 3%, PRATECAISR LN 0-11 k. & H B HIREAR B S0 .

WOLREE, RO EE U R, Hd, 26-30 BHREERE, F 4172 4, HERE
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52 27, 6%, BESEMIH0CIR S 280 H B S 1 X R AE o KIRT A 28 UL B RESE 8 T IE
ol , AR s INE T AUAORS, iz B R B 24, 5% 4. 2%, FERFTHLIX, FEIERUEL
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1E 10223 222 )LACEH, FR A FIFE 25 U Y, PR qEibng s Takr . D HIRE
R1284 44, (HEFEARER) 12. 6%, BRILTEESE. BLACERZZE 1A FIFE 200 B
(I X RFAIE . 7ERITT, 67. 8%IALSEIA K& K UL L2, AR BN ACE I Ll LLif 2h
AR 10 ANE S s AEFR/NRTTRURASS, $E 9] 22 T AR el i sy, 4 N 37. 8%
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F0E S 12 A LEEALRFRRA

PR P AR (A BREFFLMESRIRNG ) AL, fEAM RN 6 A H MiZxt 2L
HATAREAMESR . 6 H ST IR 25 2 ) LIS INE 2 78 R AR 78 B, RN 4k 2 REFLIEE SR
%2 %802 %L (WHO, UNICEF 2003) . AHF4tnt 1 2 LNHIEE)L, %87 0-5 Hi
(R 6 NHW) LM REFLMETE, 6-11 A2 LM S REFL R R DL B LA TS 1/
i P Al R A 1 O

—. 6 MANE)LBARIFRA

RIGEEILTE 6 S H WAL TR DL AR A B LM IR 2 LR BEFL A F s I iR 55
BYIMRRIAE, AR 6 AN H P )LIMEZE T R AW RS, BRI sk
SREFLE SR, RIS A DAL E X, AR R RS LA ERER 6 MA R
B )LMERERL, ANISITATESMO SIS, AR, 7 UK 45 R 8 YR
ANFEFRIZGYDR ISR (WHO 2008) o ASHF FEHG AR REFALIE TR 0 =Rt : (1D BRbt
FUAMU IR I K BRIV 25k, (2) 3y REALMESR, BIRREFFLANA B ILIR NGk . HoAth L
Bl AR R A EEAEY; (3) NTMEFE, BIAMERIA, 4R ANy
7% )L

ARYHERIE R, 756 NH NI LA 29. 8%E T4ifkFL e FE, A 31. 5% Tk
FEAL MU IR BRI SR e 5 07 30, A 32, 2% ¥ FEFLME SR, RIERFEFLAN, B9
Tk HARgEREEY, A 6. 5% E AN TR (E4. 1),

416 MBABILRSFT XD

6.5%

« EEILIRF

B ILIMRAM T K
S5t

- 35 BELIRS

UNERL S

=\ 6 MA WAL RAELE LB MBS R I AL LR

6 N H N E LB N KBSV S5 AR DL R a8 ok A A 2L b S i) BRI AR
“ AR MARAR (B 4.2).

B, BREBEFLAL, AN T KBS SRR 2R LAE 6 AN H AR 65 )L B o5
Ll s, A& 6 AN H WS H B LR AR IR i EE RN . 75 0 HEEA 29. 8%
FISE ) LERBEALAN, AN T KECRI T Eidk . X —HeBIE 1-4 HEYEE)LHR AT 5 Ee 2y s
T 30%. E|5 HEAH, X—LHuEIREAE N, WiAF] 1 23. 6%.

FR, BRBEFLAN, dshn 7 AR ) S BT Wk i B LA A B A W) LR BT o R B
B, % ARSI LRABAMRIRN N — AN FERE. £ 0-1 AREILY, BRit
FLAN, o)L 0 At 4 ) BREC 7 R 1 BB a3 A o B TR N H RSB LI 27. 3%
26. 5%, fF 2-4 g, X—EIRSEHT 2 N H TR 1 10% 4. 55 Hil, X—LhfH)
H—L TR 11, 6%,
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B, MR A5 AW, ) LASINEC 7 ks B A gy DAAR B B B LB ECET 4 A
HEEEHE T, O —B B LR AR A IR — A EE R K. 76 0-3 A2 )L
H, BREEFLAL, U INEC T Wk B Ath gy ] i DA BB 02 )L ok A L H B2 ) LI B 35
7E B%LA R, fF 4 AW, X—tE EFEIT 15. 2%, £E 5 HiRm, X — el — St m 3
T 33. T%.

B4.2 15 MARBILERERRF TR0

D
0.0% :

0B~ 18- 28~ 3BM- ABH- SPH- 6AM- THB- sH- 9B~ 1088- 115K~
n S RTLIER u 7L+ K u 7L+ E Y5 Gk
o Y+ HMH /B AT e B R m ATEH

=, 6 MNANBLBFEFRMX ER

WA s, R RIE, /ANRTT AR A X 2 0], A BRI TR A
FHREZER (P.001). RIgiai b AL IR R X WU KX Hh i s, O 36. % HGE
PRATHLIX , AR IR FEZEN 29, 2%, /N T A REFL IR IR T Sl /N Hu X, AR 23. 5%.
MBI SRR DR S SRR, KIRT R AR s N D4l BEZLR SR 37, 6%,
WENN B4 BEFL M 558K 33, 1%, AHZE 4. 5%. /N TIEm sh A K 4 BEFLE 35 5 K
24. 3%, LI & 4. 2%, H/NE TR D H 2 REFLIR IR R R AIK, A 20. 1%.
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BrafibEFLME RSN, 6 AN H W) LR AR FE 7 U A7 e B35 22 5% (P<0.001), fEiX
R R, AT HL X BRREFLANG 6 AN H B LS K BRI B e s, G #) 37. 5%

43 61MAARZBILRFTRNNBX ZF
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O

5.8% 9.0%

R RN T RAFHX
mAEFLIRS  mEREFUSMURINT KSRt w#BOEHARS o ALRF

HUAET /N, O 35. 3%, RINTTEREFFLANG 6 T A B LA K 8RRV B e fIK,
N 22. 9% X T4 6 A H B LESINGR . FeAb ] & S e o BEFLRSR, KIRTT I
Lel s, o 35. 2%, HUGRHV/INRTT, 24 32, 3%, RASHLX X — LU BIRAK, 9 28. 6%.

V0. 6 ARGk MR RILE

R PAHSUE AR L 6 HERR TR INE 4578 M i a, RN 4ks:h
AMFEE 2 B2 ZU L. AR ERE TEILN 6 ARE 11 AR A= E N,
BIS2JL7E 6 A M UL G R S fE RS F: . SR TR, 7F 6-11 AR, &H
W R R IR R HLRET TR, 6 HRRITREFLETERA 88. 9%, 2 JGIEH T4,
B 11 HEE TR T 63. 9%,
fi. B)LEBEM BT ER

AR 2 R TARHSYE S0 (Rt BEFLRIR I 25 ifE) 2 —FIEE
SRR (WHO 2017) o S AR, NAE 2R )L AR e RS Bh A il Bk An 22 L
HEAT BRI (A1 1 52 ki, 35 B BT BESRAE 23 W 5 56— AN /N P URVER IR 4R 22 ) LT

44 6-11B IR BN EAIRFE
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WAL (WHO 2017) o Az JLAE i I ] LA /NI LR 2 28 SR LA g BESE B A1 Rl ) B
08 FE BT A SRR OCRRE H) (WHO, UNTCEF 2018) . HWRFLSE R, ARG ARABRRSERE )Lz
B) P Rz Bk B Ay B 591 0%, Rt mnfE 2L AR S5 Al BE UM IR 6 ] B 14 DA R 338 o Bk 7L M
Fef RS E] (Moore, UL ILABA 2016) .

AR EYE B, B4 LE A G LB SRR T B kB, RTE AR S — /N
WU e RESE LS I EL A 11, 3%. fEHAE ST 24 /NI P RERS FF 4G TR IR RES1E L 53 B9 32 )L
573, 2% L. A 26. 8% EE LT AR e BESE 2L 55 S TR RIS T 24 /N
FRE s BIRFEMEAER T

SO RPN R AL T . (UM JT) IR 08 B LR IR I 5200 R R U 45 A
A~ MUIFFIFE S = A 2T (Rollins, Bhandari, LA AN 2016) . S4miRERMES:
AN Z TH R R A FE RESE RS . RE . ZEE RGO U LMER, fEERRN
AR SE s HLM 2T R RIS ETT AN, XKD & TAERAL; g5 Em
R R AFEA S, RBBUR KT3I . X = /N2 R R 5203 BRI AT N,
W8 BEEA T 75 Be s 42 IR A 5 A 4 AR ) e M 77 7 M R % 1o

KA FARE RO TT) A AL g AR T FEAERE, WA NZTH . N JE T LA
SAFEBUR Z X = AR, %2 7 sem %) LBESEAE 6 N H WA BEALME IR 2 (B 5. 1) .
AHIE T A% FREE DU 0 R IR 1 8 S 6 A H IS LI R ZR 7 3000 N 2t BEFL W 7R 2 a4l
REFLMRFRA, 2 SPSS AT THE R i SUbFIE, ELLET 6 N H NAiREA
MR NN, EH Statald. 0 Guit BT 7 2 H % Logistic BIHAMHT.

Beah, ST B LHA G SRR AT L A RS 8] 0T £ R e 7E S W e — /NsE Y
FRUGLE ) UL CRD Rk B e ) ] DA FAT L 43 i P40 s T AR 33 i T ek 4
REFLMESR, AWFFEK 2 R R s e N R AR &, WS NZTH, R R R
AT TR Z K &K Logistic BIHHT.

AR B, NS NEHCRE , BEEEFRR GO 82 il B 0 825 50
RE B BRI B ) LBE S R FUMEFEAR SRR A RS 6 N H AR AL R 5 5%
PIsem. F4h, EALSFINAZTH, BT PANM .. KE. TAERAAA LI BT S FF
XA RE LM IR B R . FE VR B 2 6 2l RE LR R 0 32 B A s DR B RE PR
il B AR LA S A

Kl 5.1 iU TR 1 5 e 2 S
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— MAEm
1 BR B R BEFLAR SRR MR

AHEFEHIRERN R, RARE LG 4. 7%, FIE )L 39. 3%. BERZEEEIRYE R
Jou B ML R T EL 1A 8. 7%, 22U AR LIIBMIR IR . 3| DR AERE . iy 4 R
V5 B IR 2R G R LE A5 D 53 T%.

3oy W 1 U RN BB A BEIR DU T RE 2 X BEFLMRSR AR (R 5. Do fEARWF T,
IRAREE ) L A i B Rme (0 B ZE LU AR B LR 5.5 DA s, BB Ll A5 B
A6 A H AR FLRIRI LLBIAT L B AR M0 28 LEE 2 IR 5.2 A1 6.0 N E e B2
JUSHTREAR IR « S PRI A e sl i ) 6 RS BRI AR e 0 O 28 )L, ST A JLIBIR
BIRHIZIL 6 A H WA BRI L BIAR 7.9 D E 20 . REEZERBIA S 78

otk 5. 1 REEME FEXS REFLIR TR A R0

L A B e 6 > H Wi BFFL IR TR

kel PE Eb. 51 PE
RAKE)L & 6.1% <0.001
5 11.6%
HlErs o & 8.2%  <0.001 25. 6% <0.001
T 13.4% 31. 6%
MR & 9.6%  0.092
& 11.5%
B)LER R 25. 3% <0. 001
7R

5 33. 2%

UeAk, fERH] T HIX . 2L NRHIE . BESERHIESE A2 52 (R R (1246 b, AR A
WIEH logistic [BIVAREAY, s3#r 7 REZ i FEXT R IR (B3R 1) F1 6 /N H Nl RE L 7%
(B3R 2) Rgmm o T BRE (g et R we (), (a1 )a 45 R Bon (iR & L A 5 R iR
FIREZR (OR 0.57, 95%CI: 0.3970.84) WFE(RTAMRAATE L; REEZ B UL URNE PR % X
o I 7 P 2R L, RV P R 2R B S I T B S 2 A R FR IR S (1) 22 )L (OR 0. 66,
95%CI: 0.5270.85); B /=% )L A fa F W we M HER A T B 2R 2 e 22 )L (OR 0. 60,
95%CI: 0.5270.69). KT REEMERENS 6 A~ H M AiREFLMEIRIEEm, [B] 545 F R 5
WL 6 A H AR IR MR BB KT B A 0 W22 )L (OR 0. 81, 95%CT: 0.7170.93).
A, AR BREIL 6 AN H A REFLMEFEFRESR BB T A S R 22 )L
(OR 0.77, 95%CI: 0.6770.87).

2. B)LBEEXT BEFLIRFR A A S0 BERL IR IR RS M

(B4 LMEFRAERENE ) f8 H B ERE . R R R L TR, B
JeEAFMATRE S IRIG L T E LM T EN RN . — BB IEE, HARESERAHE AR
SCFE, A B AR o 46 R el b DA A R R T AMEFR 2R )L (WHO, UNICEF 2003) . A
WA R = A R R B0 et R0, B8 LBRESEAT0 DL FL RN R 77 v R A Jenoxt
THI)LBEE R GRS 6 NH NI EE ., FK, 2)LREEAT R
FRFIR IR AN 1), A7 7E 525 b X 28 5
(a) ST EFLIRFFAIAA
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UL 6 4> H AN 28 ) LR AZ A0 BEFLIR IR A I B A K2 20 BEFLPR TR I SE R AT AT 4

Xt - afi B L R R
ey u@“z . 15,2 A SIS LR 5 B B 1
N RO FRULIN=N
g Bos, AT x| 700k 6o
—HREEERA o 56.3%
65. 8WZAZFiim T o
K, LT IX —FR '
FIBEER 9.5 A~| A0m 33.8%
gy e WA, ATHE 008 T
X —HR R EESE _— 15.8%
15, 8%1E 6 1~ H LA 8.5%
WNEZTIRINT oo -
;Zg\ i%gji*ﬁgﬁ oo 64 B R JLARANK A EE I 648 2R )LARINE A R B LBl eSS
, HIA — N
E,(J $%— 7.3 /I\E‘ n 7R 6B AR RELIE SR B RT R )L E6N BRI RS

gy o AHRLEY, T fif
R AR A EER 20 B FURIR A LEAS T X — AR BRI 20 BEFUIR IR A 10, TN 7
s (5. 2)0 FEFRH] 7. D AFFIE. BERFFIESE AR Z MR R G, B4R BRI
R4l BEFLIRTR I BE2RNS 6 > A 28 LT B ZLMRIR B 2 i TS EE AN RNIRE X — KR
BESE (OR 1.55, 95%CI: 1.3671.78),
MU EE 25 x4l B 3L R 57

FINEITEOLRE , A 58. 4% £} 5.3 ML EFLIRFFAGIAA

T REILNAZAE 6 N H AN
AEREFLMRSR . AN, XX — A1

60.0%
I FIAFAE BB X 22 57 o 7 50.0% -
KIRTi, H 64. 6% BEE TREX .,
—HN, RUGERNIBIX, o,
58. A% BEE TR — R,
P4

70.0% 64.6%
58.4% 58.4%

AN AN R AR, A7 51.8% 4
FIRESR T AR IX — IR (T 5. 3). -
N R 20

(b) X RHEMBFPHIIAE

W)L AR S5 5 RESE R AT H 1A R AN () 0BT 1 52 Jok 22 A e 5 23 W S5 — /N EE Y G L 22 L
W W5t 3L 55 AT DASR A L o0 W Bt TR R 3k e b i ST Al RE AL 3% . AR B BoR, BET
IR — TR I 2 ) LBk BT 0 1 bl 3z v BESRAN nox — AR 28 L. db TR AT
FeibfZ FAEHAETE | /N I AIZE 6 AN H A fEFL % . I EABUERE, BFE
TRREX—HR B L ARG 1 /BT MR L s 1 LR LU RESEAN T X — AT ) 22 ) L
43. TANE S R, ARRFLRFR R ERESEA TR — AR 2L 7.5 NE A (R 5.2),
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A% 5.2 W Rl E TR A RO BEFLIR TR B R

R TN ZAEZ TS 1 /AN A

e N
& =5
R AT 1 /NIy R AL 46. 0% 2. 3% P<0, 001
=R
ali RFF IR R 35. 1% 27. 6% P<0, 001

IR LRESE A RS R R, B2 L REEAT e B P W i A R m k. R 20. 7%
EELBESE TREROXIE G 1 /DI Ak TR T« [RIRE, XX —HR AR &
EHLIX 22 5o /N T X — HE AR R AR, A 14, 6%. R T AR b X )
e 15 i T /N, )

WRA 26, 7%F 20.5% (A E5.4 X R i 2 FaIIAR
5.4, 2000 -
(c) P3R5 EZ Zj 20.5% 20.7%
EER b b € RS o 14.6%
(N & 15.0%
TIRE LR R R AR 100
PRI W B T T 5w
FERYIFL W R R ooy
D ST A REFL RS B AT RN R BAE

. AR RN, T

W) LW it A2 B A A B RN L 23 WA B D7 VA R BESRAE I R W MR R b IR L s I LR
EEAR T ARIX — AR BEE & 11 3 AN E 2 e XS RER P PR RS, W 1% 1 5
BRI AR fG 24 /NI NZ BB — ), JF Hax e )L 6 /N H LA 4 BRI R I LR L
BN WA BRI B A B L 1L AN e, IR R Gt E (K 5.3, % 5.4,
Ha2, B EIR, LT AR A A 2800 I 7L 7 0 i REFLR SR % A L%
2RI (OR 1.03, 95%CT: 0.8571.24). MMiAER NI RER L1 1 W 3L s i £
%, HETFE 6 N H WA R TR PR B35 = T IR L BRI A A 22 L (OR 1. 44,
95%CT: 1.1271.85).

FAg 5.3 XA B AT 5 2 B R S
FET T AR LR e e A AL
IR 7 WA T

s i

BN IR ERLE 92, 7% 81. 4% P<0. 001
O

R 5.4 BT Y BRI T
BCT Wy SRk £ e

A5
= 5
BL)LAE 24 /NE) 15. 1% 6. 0% P<0. 001
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Iz EI 2 — 1)
ALREFLEFER 30. 3% 19. 3% P<0. 001

WA P BoR, T ARZE ) LI A RO L A T v 2 LR ) A A v
IE ] 83. 5% A3 LEESERTIX — R IR R IA 2] T 90%, T /N s AU ) Hb
X (K 5.5,

(d) X+ 4% R FL A &0
A DAEHRBNAE TR I, IR et BEAURIRINEZI AL —. AR

E5.5 M RA RS ILTT AR A

95.0%
90.5%
90.0%
85.0% 83.5%
' 81.1%
80.0% 78.4%
75.0% I
70.0%
KT RN T ZQ’HiﬂlE HR

PEEoRN, Bl VRN ZIEFRAX T At ARG BE . 7N %% H IR
A REFLME IR R AR T X — SR AR A REFLME R 7.6 N 0 L (R#% 5.5).
TR FRARREE, R 6 DN WA R IR MR B2 T AN REE A T X
—HIRAIEE )L (OR 1.31, 95%CT: 1.1171.55),

A% 5.5 N ALK IR
e 1A A% 75 I L

& i
ali R R R 31. 0% 23. 4% P<0. 001

M TR LA SIS GRE , T RN AL T L 2 LR i Ll i, 1838 T
76. 3%, [RIES, BE)UBESERTIE — AR MDA 2 25 IO DX 22 S o DRI AR o /g vl ) 22
JUBESEXTIX — HIR AR 43 55 84. 0%F1 79. 9% A& A HiL[X B2 ) LR SR X — iR i N
e 0 FR T HL X, 2 63.9% (&15.6).

E5.6 IR HELAIIAA

90.0% 84.0% 79.9% 76.3%
80.0% :
70.0% 63.9%
60.0%
50.0%
(e) MERFAMFRAHIN  Loo
| 30.0%
AR BN, T EEERL ig.ng
e T B LRI B R 25 AR
A RN T LATHEX <87
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TR IR RN (& 5. 7). THREFLMRIRREN 22 ) LA RIS I A 31 75
2, RHARIA AR BEAMIRRZ T AR S BRI TR

&]5.8 XEFFL IR IR 2 AL BYTA AN

0,
70.0% o
60.6% 61.0%
60.0% 55.9%
48.5%
0 , 45.9%
50.0% 44.8% 42.9%
38.4% 38.6% 38.7% 38.8%
40.0% 3500 36.8%
32.2% 33.5%
29.1%
30.0% 25.9%
2250 20.9%
18.2% 17.4%
20.0% ‘
9.3% 8.8%
10.0% I I
0.0% L | " 7 |
e o & & & &
# & S & # o
A~ 5 a K . G
ks & & ¥ & o
& o & & o
& P 8 . o
% N
g & ¥ A 5
G Ao & * &
& & &
o & G
% & &
% & A
& Cg\&‘ *
& &
A K
@;f\\a
&
&

AT m AN e R = S

Jii A R B R PP RIS P (1 RS BF LR SR A R T % 7 10 i IR & DU I 28 Ak vl 2y
AF AR IR RIS 4. 6 N AR, 8N AS A, TLIONASEML TAEDS . T
REAMRFRE R T BRI L B2 Rk 8 DL BEFLRSR A R T PR R AL . OF S
PRI A oy A A BEFLRFR R = 9. 1 NAE AR 5.9 NE D A, REERH S
BN BIESRER, MR FIREEEE 6 N H N T 2 REFL IR IR
= (OR 1.06, 95%CI: 1.0271.10).

MERJLEESE BEFLMR SR 25 AL BN AN LR, A 48. 5% 22 JLBESE T fil BEFL AR 2 22
IUAFIR AR AE B TR 2, R HARARTL AT ELHL . 43904 42. 9%A1 45. 9% BESE T 1k
AAFTREE G MK E, IR DL BEAL MR R T B B oR FLR T O S0 10 A0
Ko R, TR FRNZ A S . B IE ] PR T KK E A2 AR A
RS9 1) XUS: DA % BEFL IR A T 1 R A IO & I L8R, 40 o 22. 5%,
20. 9%H11 38. 6%.

AR, XREALRSE A FHA AR R IR 2 2 57 . R s 4F T /N .
AN i X B FNZAK T T HL X (] 5. 8) o

=, &RV R
1. BEyT AN AR 55 B FL R 77 B R
BEy7 PANUITE R, 00 5™ Ja B ) LRESEATT SR A A0 B L 77 R 0 B BRI B R
B3, TSN LRESEA] T AR REFLME IR AR, A AT TR BE LR TR H AT A B 1 PR AS
AR, S AT A B FLRSR IAE O, K ER ) LBESEAT A D Mgk AT B LIRS A S B
(a) BHFEVATRBOZHSIEREE RN
PR 97 A MU T J 1 27 B B 7L MR R B0 0 3 B BESEA IAE P2 00 1 i B LM IR HR R A%
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FEHEIZEM . ARAENEIE LR, SNAHEFRIRH T BE e 72 LEERAIT B
FURFRANRM TR, BEFRG 72 UAREALIRIRR . MR RIRHE K
BRI A RE LR IR AR LR S I W REN U B BEDR = 7. 1%, W3RHE 5. 6 P

R 5.6 ZUPEREFLIRIFECE X LEER T E BEFLIR IR RIR AR

TS it 4]
o M 5 4R BRI H P14
2 =
XPEFFLMRFRITIERIN | TR 1A RS0 | 22.0% | 17.7% P<0. 001

H e 7L 55 1 LR A3
T RN AZAE AL EE B | 80.7% | 76. 9%

WRFFLRTEIF LRI | T LR A I T T | 42.06 | 33.4% | P<0.001
1 FO 3 R R 7 10 L)
TREEFLAE 2L | 53.7% | 45. 8%
A AR, RS
LR AE LA
TIREEILIE TR O REMRAR . | 24.2% | 17.4%
TR R A T R B
75
TR T A | 25. 4% | 18.9%
i 19 H )
THRRIURF AR T EIE | 50.9% | 43.0%
B FLIRAE . PSR R
S LB
THIIURTE A A TESE | 49.0% | 38.2%
SR R L

AR MR IR 31.7% | 24.6% P<0. 001
WEBIRIC TR, R ENREAMEFR AT NS 5FN 68. 1%, 15K AL R H

X, ZLEERS I RN LA BEZLPR IR HCE M LL B RS, 2000008 4. T%A0 74. 5%,
NS ERBUR, A 56. 4%.

(b) S iR{EFRERE B} ELIRTFIE SR

IR B AR BT PAEN IR AT R IR S 2ORE S0 SCBER 1. RE AR B
s 90. 2% BESE N ATE 43 WA e A (Rl B B S A IO BE LR IR B . #0E . 48 S REFLR
FHRAH .

)L AR S R Al T W2 BT AR AU D BEFL R IR BRI R SRR — AN EE LA
o B UAE AR (] LA /N 2 28 ST LA A BESE R At il o REFLME 55 it 75 SRR 1) o6
WA AR DA, RYT TANLA TR B L AR i RIS Bl AR il BE S AN 22 L
HEAT SRS [ U () B ke fish, 35 Bh BT BESEAE 70 W0 05 25— AN /NI YRR I 6 LE 22 LT
M (UNICEF 2016) .
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AUCH BRI R, SRl R e A0 BEPLR IR AT R . REAT R IR T
B LRI AE BEFUMR IR R EEAN AT B FOF A2 Ui 9. 4% (18 5. 9). ZEEKBIAHr4s
RBE7R, FEME T 2L ai kRl

MR 2 T A Al R 2R 5.9 B FT Yy S5 E 9L I8 55 A 0
JL (OR 1.30, 95%CT: 1.07°1.57). o0 37.5%

A, AT T BRI g
FAEMEFE TR, WL o0
2 JE S — U BER FLSK I T, R 250
BRTIERREISLIE. HAERLEEE | 200
IR RO, BOLZEH AR 1 /N py | o0
FEUAL AL B L BILA 11. 3%, Jorjr, 0%
KSR LB RS e o

0.0%

28.1%

& 1 /NBf Vﬂﬁﬁﬁ‘%‘(%ﬂ%ﬁ"] HﬁWU?’\j . S e R
19. 1o FH/N T ALA A H X AR IR — ; .
W45 5 245 6. 5%F1 7. 6% n R EMPFY wREEREFD

2. FEESCREXEEILRIE IR

FBE R TR S B SRR R IR AT A . WK, AME. HREAISCE
fEEFLIE IR ST R 240 N 89. 4% 87. T%AT 89. 6%, FEIXLEESE K, AQSEMIASE N5
1E 6 N H WA R AL 5 W E e, SR SRR REALMEFR BRI 6 /N H W28 )L alib)
HAMEFR R E T SOEA S HF MR BESE (OR 1,53, 95%CT: 1.1971.95).
3. TAEBAL SR X BEFL IR IR R MR

TAERAL SRR T REEAIK R TR G R B R A S REFLME IR B0 B, BESEA K
B TR B IS T/EE G E RBER. HEEEEER, 5% )LREERE = BIK
STAEfG, B 81. 3%RIFdk e fELMETE ., X SRR PR SR A ME TR A .. H
32. 1% FAT IR K AN SE HVEYY, 23, 5% HWEs/ FHEWRIER, A 7. 8hikfA T
1R FTEYY, A 18. 0%EFA NHEE R KDY (5. 100, IXEREEA R EFREA IR TR
B FR AL 7T L (I LI 1R) S W PL S RN A BE AL I UK S Rt S AT T RE S AE AR I (]
W ECE E NS L LB BB R B A

E5.10 FREWRE TR RHIL T e

35.0% 32.1%
008 23.5%
25.0%
20,08 18.0% 18.7%
15.0%
10.0% .80

5.0%

0.0%

o A o
%@w %’i‘% w
& <<>
Sl o /\/\ 5
2 £3 <
F &

N T SRRt O TAE R AR SR AR ae REFLIRTR, IRE (AT 55 3 PR3 R L
SE ) BRI B AERER 55 Bl 5] Y 9l FLS IR T2eff 1 /NI sLInF (], AR 22
TR R R FLE . Xt (B4h)JLRIR BRI P B S (et 24 ) LG B R R
A Rt itz — o IS it i FUI A LR T RR LR IR IR Bt TR 6, AR T (LBt
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SRTEMR A TAE 5 4k S REFLIESR DL K 6 A H DAY IS L BRI gk SR Al REFLIR SR
kg 5.7 ARSI SRR X A0 BEFLIR IR B2

g REFL IR IR R WA TAE I 4k
SRR
o 2 36. 1% P<0. 05 88. 4% P<0. 001
£L4;§§E@Wﬁ 7 29. 3% 67. 1%
FLI i
& 40. 0% P<0. 05 88. 5l%c P<0. 001
PN VAL
A= % 32. 9% 79. 6%
P 2 40. 4% P<0. 001 88. 8% P<0. 001
hAaAL
ﬁ;{g%lﬁg 73 28. 3% T4. T%

WEHYE SR, TERMRERRR 1 /R FLE R, 25 7L E LS
T O] A HCREFL 0K A X = T e T 6 AN H 2R LAl RE LR IR A BE s . 1X =T
T TT Lo A 2 LBESR Al BE AL MR 2642 1 6.8, 7.1 NA M 12. 1 By mi, FFn]
PLor K R T A Ja (128 ) LBE SR 4k S RE L ME SR I LU B3 =5 21, 3,8. 9 A 14, 1 AN EH A (R
5.7 fELIRRIEIIERI G, AREFTEHIMINT TAES M E, KM T/ERAA
AIAFRCRE ALK R I BESE, HEZ 77 6 AN H WAl B LR FR FME 2 B35 & T IR 4 T A 5 pr
WA AEAERFFLUKFA I BESE (OR 1,32, 95%CI: 1.0171.73). (P 3)

R LBESEATTSEBRS B TAE AL SCREIB DU, A 67. 2% 28 ) LBESE AT (E AL A
BER 1 /PR FLRT R, 19, 10928 LRESEATE S A L, A 49. 0% BESE BT 7E 5
A AT DAAFIRCRE LI VKRS o X S A e e i e, RAEE I e M LI LR AR 1
JINESS B LRI, AEATS A 32. 8% IE AR HY (1) 28 ) LRESE B 5252 1 — 7K 2 HIBUR . It AL,
FIT T SR A R L 2 R A7 B LUK AR 1) 28 ) LEESE I EL MRS, SRS A R 2 BESRATT IR T
1 5 R RE LR IR I 75 3R o
4. AP SR BERL R SRR

AL Ge e s, FR1E H AT R G R RE LR R A SR 5 . AL AT AL
R 7L 5 I AN R 2 2R L BREEA T FLI R B AEAR AT, IWAFTEA S X E 7L IR
A E ERIREEN Y 10, 2%, ANATEIG TR EE SRR B = 105 2 88. 1%. 60. 2%
(1) BE 57 ¥ KA TE A A3 BT FLASE T 0D 1 A, L2 27, 2% BESE R N A A% BT 7L
AME T 25 7% 7B LIS 5 ks o ¥ A 3 IR A $L 37 Fivies FLAS (0 1 45 £ 7 MR ok 8 3 () B
%, HATRRIRFRR XM EEEC 7.9 MaS A A RBERE FiRs
DIfRESENE 6 AN H PR ) Lt AT 4l RE L M 7 (M A S 3K T35 1X P 28 7 (1) B3 (OR
0.69, 95%CI: 0.5970.81) . SZHEALRF LG EIIFEN, 77, 9% BEE A NTE A AR
P BEFLME R I (1), 30. 3% BESE B A5 7E 2 1535 BRI I AT 3047 BF LM IR 2 ot 117
85. 6% BESE U AS7E 5 1 o ORI I ACTHT AT L2 IR 1 Jorb, FEA AT A3 BEFLE IR
WS () BESE, AR IR R B AT A BERAR 4.8 N E e X 6 N NEIZE L
SRR LM FR MM B B K T A AR I i B2 (OR 0. 75, 95%CI: 0.5970.81),
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=. BEBEE@

1. P={E | BEXT R FL IR IR R e
R IR E LR R e AR

4Pt 2012 4EH &1 (ER T35 8R4 E5.11 BHEH - RE) LB E TR REK

REARLE ) BAERALE LWIR TAH 252 98

" 46.8%

KT, (R, R
VR N B R B TR LR R T 00
o (B4 LMEFE BRI ) B H TS 00 26.5%
BRI B, 0
BHAE R, AR LRk, B
1 93. A%IEEETTIR 98 KU E =g, | to0r 64 63w I
(R 180 RELL bR A 13.7% ., I |

(@ 5. 11)0 <=90K 91-120K 121-150K 151-179K >=180K

WERE RN, R TAERNELEE
FHBIER )L 3 ARG R E8#F ETHR#S. £ 0-2 HE, SWE TR LEEE RN
HIX AN H G 5 R REER LA E 6%. 76 3 ARLUE, X—tFlEs ETb, £
4 HiEEES R 29. 8%, F 5 AR EF] 58. 4% (K] 5.12),

XA R LEEE, TR R AR T A 2 S REE 2L 6 AN WAtk
FUMRTR A LA SR BEFLRIR I (B B2 . BIH s REoR, /£ 6 PHNCAKE
TAR R BE SR AT 20 B FUPR TR UBE R & 2K T30 WA R TAR M BER (OR 0.60, 95%CT:

E5.12 B~ REBILEEE BIRIRE TIERLEH

100.0% 8970 S65h 876k 92.7%  93.7%

90.0%
76.1%

80.0%
70.0% —
60.0%
50.0%
40.0% 29.8%
30.0%
20.0% 10.0%

5.2% 5.9% 4.1% .
10.0%

ooy . . wm n

0Bt 1Bth 2B 3Bt 4B% S5B# 68A% 7ARK 8AR 9AW 10B% 11B®
0.4170.87) .
FH% 5.8 2L 6 MNHNEEERERE TAEX BEAL R IR0
WEITFE PRF= R

SR T BT A 8. 0% 2. 5% P<0. 001
TN IR I 43. 1% 34. 3% P<0. 01
Et A1)
SR AN AR 26. 5% 4. 0% P<0, 001
li] A4 £ P 1) EE A7)

BEAk, AR R, BUR IR A & R R L RER AT 45 £ W g s
Wk BCREFL AT AR B A mT BEdE , ATO AR T 28 LI B FLIRIR R AN R LR A (R
5.8). AMKE, HZIL 6 AH A CKE LIERBEELS 21 Wbt b Ee AT 7E ok = i
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FIRESE ST 9. 5% ZA 72 TN IRy R[] 44 2 ] 44 & P i B9 B AT ZE AR P2 A8 rb BRI RE S 40 )
9. 3%F1 19. 3%. 7 6 N H W EE MK E TAE R BERIAT 2 B LR IR M 2 LR WA 2 T AE
FIBESEAR 7. 1%,

2. BRRLAR MBI X BEFLIR SR S

[l a2 B LR 2 ) LIC 77 oy S5 BE LA b R0 5 RN | A 1R S o BE SR 2 150K
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mn B EESEIY, BRI R S, PR REFLARH S A S AT N, i
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TSREFRRIZE 0 3 FF (WHO 2017) o FRIE (RRERLRAEVESTb /M) CRRFLARH S B
FREY R )R S R SIS X S 2R 4 ) LIC 7 WA S5 R LA b o
]ORNV B T B A E

(EE A B Bow,  BEFLACH & 1 i p A & e A e BT AL, ELBE . HLAR
I G RIEAR DL R SR AN RN 5 22 P U ) 22 ) L BESE e R N EARHET BEAL
AR o 22 LEESEAT RIS I Se S INTC 77 9K I WO 8 5 1 W 145 21 i I ok 1)
ATREYE, MBI T 6 N H W LIai BEALME TR (RHE 5.9). 78 6 N H LN E LB
b, R LA IN SR ) LIS T Wk E U IR 50. 3% %A IN T WK, AR RN
W LECTT §kn i a8 s R 19. 6%45 %100 1 Wk o 18 A Ik 1 B 3 L s 3 v
30. T%o AHNZEY, 42523k U INEC 77 @k S W i (R Al BEFLMR IR AN 21, 0%, PRS2
T INEC 5 R A AR 11, 2 N 4 e BIAZE BB EIR, RERE2 L I I 5 )
RV 6 N H P EE ) L2l B LM 37 256 Ll RS AT 452 52 Vs I EC 7 9ok 28 07 22 J LR COR
0.54, 95%CI: 0.4470.65).

WAERIRSE P ER, 726 NMHWNZILEEEH, A 25. 86k id & i n 2 L 77
Wk W fERIEATR 6 N H AN LR, B2 48 i 2 ) LG 5 Wk 1
M2 JLBEE I B B, A 36. 5% HLUORAH /I, 1X— L 23. 3%, AT HBIX X —
tel B A%, N 16. 0%,

B2 )L EESEATIZRAS A NI 7 9k i O IRE 2 2 7 T ), Hrp BRI, Ry7 AR
WA CL R A | iR G A R il B = AN . s TR, H 42. 6% 2 ) L1t
% NI 2R A B A1 2 0 2= e 3R A5k TS I 22 ) LIRE 75 9k B 82 180, A5 32. 3% 22 ) LB M ELEK
WA SRAG T VR I 2L ) LIC 7 5k R, I8 19. 2% 152 JLBESE AR | 3R E54% G ik R 15
TS JLBC T WA B L.

A 5.9 UINZE)LECTT Wk B SO B FLIRIR (K520
FE TR P2 I AN 2 ) LIC 5 9k B

= &
6 N H UL 28 ) Las i @k i b 3l 50. 3% 19. 6% P<0. 001
ali R 7| R R R 21. 0% 32. 2% P<0. 001
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ZRVAIEANR)ZTH, AR JE T DA EBUR 2 % 2 7 H R R 5. fEAMME)Z
T 2 AL FE RR 2 B AT RE LM R AR A, FEN LA Z AR 3 T 7 DAV
REFLME SR AR E M ARIE S . FKEER R LA S DL R A 3637 it o BE L FR SR 4L 1
ERN M o (EVREEEUR 2 1 F = 50 B AR A SRR, X TR SR A
e A AT

AR ESG R W R, PR ERAEIR, EMONFET, AL
PSR 2 T ANE R EUR JZ TS — R P BRI BR R o B % 1% 2 (] ANk R, R4
PERERISZ FEREFLME TR, AR B LR BRI BE 5T, FRERM T, 2atarn
fF. ERERNBUF . BT RN . TAERAM, S MEEMEIEM &, Er—14
SRS SRR IESC R R R
—. IEEXT BRI EIR L R EAR X

WA R EIR, WREFLRIERR AR T2 LRESEATR B RE U 1 B S 10 7 i s Th
AT REFLIE IR DL A RE LM IR R 4T B . (AR, 5 REFLMEIRAE G RN 2
Z MM IXEERERTE— E AR s g B LRESR M BRI SR 5. B LRR SN Ix d
HURFN T VLIRS o, R4, S8R 8 0 H B A 1 7 = AT REFLIR R

E AL BT W, 25 LBEEATR— 28 3 B R M FR AR I AR R AT m A, I HL24
JUBEEAT B FR AR AR FE B B X 255 . FIEEBR 2R LREEA TR
BL)LAE 6 AN H LA RAZ A BFALIE SR, AT 80%M B2 ) LRESEA 1 AREE L RI%AE A S 1 /it
P BT W o [RIA,  H /NI T X 3 7R 0 R R R B 4R S ST R T AU A ML X
BEAk, FEXTREFLRSR SR AR AT, T AR R IR AR 5 i A KBRS R SR AT R
A% TR G R A 7 I Jk O e 75 ) XU 1 28 L BESE 20 3l R 22. 5% 20. 9% H/)s
I T 3 PR TR R B TR AN S 20% 0 A b XX 33 7 TR ) KR R AN 2 10%.

WEGRE-—PER, BI7 DAENMES, 50 %57 5 A2 LREEN LR 7L
FRANR B HMB ARG S A T EEEH . B& 7 72 LRI 3% 50
PR, Bh 3 ) LRESE A T U e BEFLMR IR B B () B Fn 1) 8, M midem 7 6 MHAW
LI REFLME TR . (HERTT AN SR HE R ORI AA AR — e AR AR . B2, 42
WA VLA PR AL BRI IR LA NS 5 R0 A BRI T 0] . R RN T T
R H B MBI T, A 31 9% LS A S M. H/NRTT RS MBI R IR E
LBl IEF 45. 3%, BEAl, RRRIME A VR R 2 B LREEAT TS I 8 L A e g
ik LT Y AR LE BRI, N 11, 3%,

(B LV SR A BRI ) SR BESE ROZAE =1, /W7 5 3R Tl B 55 N i
ARIZHE, CATS Bt AT AR 6 A M IR 07 v IR AT BEFLMESR, O AT AT A 36 380 1y IR X i DA
THE, A B A A e e L AR A B 1 e R RS (WHO, UNTCEF 2003) o 3% I HAH
FAFIEIRIBUR O BT DA CRAZ LA A B FL IR IR AL SR AT S B O T AT 4
FIRE o RA HE— B I KA SRR IR BUR AT 1B, s EE 97 TLAE LM 7E 2 34
AU R S5 B L M 5 S R ) B AT R K R g BEFLME SRR AR VST B RN B B, RN SR
WA R e, A8 /N7 AN B AL SRS R I X (0] 22 57, A Rt — D (e k3R [ REFL
MR ) 43

JestTh @ EBALIX 7 B EESLAE B 32 3 LT R T AR REFLR IR AL X SRR A &R
T T AR AR AR (R SCRRREFLMESE, $RH T REIRS R
Bt NALX . 3EREE “RRESE LA R, IF A 2013 FREILEENL T 300 £
MBI, BEMRA XS REFLEFRRE S HE DURSCRRMIRSS . A2 A X
ZHET AR, R IR AL IR S . BRI B AL IR B
o JE ITEREFL R IR I A2 Hh 38 21 PR e AN 5% ) v ABK R 2 B4 X, FoREES A BB .
— L8 [ R AU R B PRI ML) AN G 4 . B 4H 2t A A (X L B L BESRA 1R At B ALV % 40
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WA ZRIER I, AR X2 T SR REAL R IR R AN TRAEH o

Hh R ST 7T 2 4 2 T 2009 4F S I U 0 2E AR 2R N R 3 PR i X BE 7L MR 0 RS R
MRS R . “BIGEE” B T A R WO E 02 A HL X
Zapri R FpEd S E . S BRI R AR T, KT 2 /AL X B A RS 0T
SR BEFLRSE DL B SR S N AR ZE . DAHCRIE & 22 P2 a2 LIS 77
MR . FERAT AR B2 A, U@ 2zRs ) 22 P i fl BE LSRN Be M BESR 73 K 2 7T
e gm b m T, BR 2 o TH R “HRMRIEST” 1770, RN A 2t
AL R EEFEHE— e bR AE R AMNYT, DUHCRSR T H MZS 5. 2009 4£-2013 4, HilFH
IREIX N =8 FE 1) 13 MR 24, 200 MRS, 294 6000 Z227=E3 71 H ,
EMH LR T 61 B “WBinR 7. AR B, H AT AR X A 22 B R AT LAY BEFL IR
FHE S 5R U ) LR 2 B LRI G B LR A B T 77, 4%F1 73. 2%,
7 AR AT AT X P K SRS A REFLIREFRE N 27. 2%, BRI AR FT
WA AR R HIX 28, 5% F 37K F .

PRBERN S HF 2L ) LBESE R T 42 B 22 5 it AT BEFLE IR, fE 78 o0 RPE R BE A4 X A=
R 55 HURE A% oA F R TR B, I B s %o 5 N RR 282 I A I BEFLMR SR AR S, TR
JTHLR . KEE. FEDXFIA A EAE AR S A P REFL TR RN AR R S F iR R

AN, SHINE TG S BAA. AL, TRE N REFLE IR RR AL R IR T RIE
FERIE A&, Al B IR AR AR fe 00 B ZOE NS N 7850 R B W 4% A% G ik
AR, TR AN R B AR BE , W S BRI () AR A R A
KHENH, TR AN BEFLME IR NS, B IE B R IR AL SR SO U o Y28 By SR 11
5L IR RO IT AN SCREFE 3 BE AL ME FR 4248 T B vk g 42, — 1k
BB CFF MR ML &, TFE 7 EAE 5, AP 3 TR R R s ). e
EAARD RN ERE AR B, BT FRTE St Re bE i B 2 ) 20 P B R
MR, KRS THAEFERANS 5K, WHICIEHE, SRR PIRSAER SC Rt TR L
FER B E B, 0] DU SO g S Al R PR SR R . BEFL IR IR KRS R A RE LR SR R
(WHO, UNICEF 2003) (Rollins, Bhandari, PLEIHAthA 2016) . P _EZ2E 2 A BRI
HABFKEER A S 5 R MR IRFESR A TR Beah, RITHLA B &k B2 5 25 11
gity, WHT BT BIR R0 R R AR A R R X 2 (R (1) 40 52, fif ke /N A
RATHLX, Fral 2 WX, BT AW SR = S 8OREFL SR AN IR A B Be 1 B A
FIAT Y ) A
= TBEMRFEEN, mENSARASHEENTHRE

BEAACH S EAEHET IEAE LS MR B 12 28 LEESR S H N H 8 ARV 1 77 7 T
M, 752 LRENS Z o nysky, M 2 e a7 2 ) LRESEN 145 2% - I I gk 1
ATREME, PR T AEBFALRIRRILL R . R, BRIT DAENLA, DARCHEAR) T IR AL G ik
HRCN 7B UL T Wik EARHE T S S ARE . Ak, BLEC T UK I B AR 2
H R X 22 SR o AR RIR T, 6 N H DA A2 ) LRESR RIS 25 £ - WS INTBC 77 Wik 1) 2 1L
FIELBIIER] T 36. 5%, T /N TR AT HL X

TR BE G OGP s 2 4 ) LWk e e E A A, DAROET (B ais) Ay
LT M S — R EBORRI &, HEE S E PRk S O e e (B
M E 2018) .2016 A E 2R L)LYk IR EMALAS] 1189 1270, WithE] 2021 4F,
[ B2 40 ) LR 1700 AZ7crIiii e (B A £ 2018) o BEAACH M B Sk
T IRIE R R AL A — N KRR .

T R BEFUARH S A 8 AT N REFLR R P AR g i e, AR DA RS T
1981 =3 L 1 €l B B LA R b 5 <7 D, P 2 1 A A AT BEFLARH ) 5 B A%
AR b RESEHERS BEFLARH &, FEERIEAE AR RN U R IR = i 1% (SR B
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— 2k B4R H AR R B BE L TR, A R R B & M S BEFLAR &, 9 ELEEH
EER, ErEY (WHO 1981) o 7 BEEHAR &R R AN RERF ALMETERS, 1% (5F
Y 4B S FH B R v SR 1S A BEFLACH A 2 s b P R 22 )L, B S ORHE AT (i 3t A B R FLACH
SO (WHO 2017) o (32401 LME IR 4 BRAEREE ) K Sita F0 W 34T« bR BEALAC S B
BESEIY AE i 2R gy ) LAE AN S R I B B iz —  (WHO, UNICEF 2003) o

Ry A PAARMNG, HaraEkIts 135 NEEEIE CF0D M E 28 A< [
SE TR RIEA, b 39 MNEZRARAEREE T (TN MATEIE , Bl 2R
B 28 1 REFLARH S i 5 A4y (WHO 2016) »

FETE 1995 AR (EBREFAACH S Jras &R EEER 2 T (BEAARH
i BB E AN 1% (I SHREFURH SIS R T RS AR IR e, 2R IR R A
BEAARH S, AR EAR R R X B AT e . SCERME R R E AL,
BUORBEFR A SRS EASEE LR A, AEEHE “AAL <. 7 B4 a2k
B4R, B A U REFLR IR ) . % (M) FEIL 221 20 Z AR O
REAARH AT, RIS RRILRFRER T —EMEM . (B () il 2 47
TR Z A 00 B A PAT AL, PO AT 70 B 55 8t T SRADCIRZES I M (Rollins,
Bhandari, LARIABA 2016), FHfEBEFACH SAE U8 ST NIBEEAR L. 7R3
VR 28 IR R AT AL ()8 B T BN S, DA BRI A DGV R I S g A RO
JERFFLARH S BT A R T 2 B IR kAR . 1% (UME) ©F 2017 MK 1E.

16 (BFAARH S EEEIE) kb2 5, FRIE B RTsh = — 5 4 AyE 824K H
A E NI B IOk . RAE (RREMR RS M) R (5% i — S5 ek
FACH A EAT ARSI 23K o (BRERARARVE SRt M) IR BT PRAEN LRI AR [ B~
AR BE AL HEFE R S o BEFLARF 7= S B 255 25 B 2 7 5 35 6 8 b I B
FURFRRIMERE . REFLARH M AE P2 B AR MEIT . PRAENUAL G I = b R i B
DIHERS N B A K gt a8 . STk, (7 HE) 28R KGR A 8iH A3
R RAG PR AR 5 B AR BEFLA ZS ) LAL f ORP R s . iREE O
B Wb, B4 )LAHST PR BT BRI EAEE, (HIRRE AL
JUBCTT 9k T 55 o

BN, IXPRERVEA REALACH S B AT NP E R & R R LA B S )
(1) SR AR Y T [ BF LA B I S 75 A 2o iz . R P 0R (1) REFLIR IR 35 LA
e H i BV BEFUAR A 58S 8 A RIE AR a5 8 F B, 25— 0TI 4 T Hb ™ A H i
AR MEEN LI ER G, VBN YETH T (BERLARH S SEEEIE) KR
BN IEE S [, A RS REFLARH STTg, WERH REFLR IR T BRI AR 5,
FARA . AEBERI S RERF LM RO B AT A 2 PR
=. BENERAESEERERE, REZHR TSN MR R

bE 522D PR A, H Lot ol RS AE AWTEN,  H & A5 8 I K ZE
AN B ) B ) o A IV R A 57 B g O A SURS 1) (2016 1 ETTE)
TR RS Y, BArh E L5 52 58 208 64%, i@ @ 50. 3%t STk (it
T, SRR, K%, TE 2017).

CBR4)) ) LM SR A BRI ) K5 3 7= (B AR AR it BEFLR R 1 B i 2 — o WAL oK,
7 B P BCE I R R R R S R SN, BRAR T BEFLIE IR AL A,
T BE 0 4 e BE LM IRk B B FE R TR O A BE . (B, 2 M SR 2017 4F) o CHIM-JT) st
Fdk— B IR, PHRBUR T LA APt m Al B AL IR R (Rollins, Bhandari, UL IA
A 2016) o F7E 20 4l 50 FATRE AT TN 56 KA H 2. 1988 [E 45 i
) (R TR ) W HR TR P~ i A E K 2 90 K. [E 5P 2012 FH &1
CLHT 7B R RIRE ) BRI E LR A B 52 98 KA~ R. 2=, H
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MR JLBRESEAT AT B B (R K AR, B AT 86. 3% 2 JLEESE TR IK = A 2 6
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WE TAERI AR E TAER B LREE R R, R E TAE M) LRESE 4 %7 Wi i
SN GA) R B LA A Al B (0 R B B v TR K AR 2R LB, 3L 4kt
FURFRRREE N 3 H I IE MR TAE I RER A L i T 230 50 R R . R
B, PR A BRI B A T B LM R S B LA L 6 /N H DL 4l BEAL
MEFRE,

TEBLA P B R SR b, K P BRE K E 6 AN H TS REETRERSAE 6 S H DL
AR REFLRFRE B AN PR E R . 2016 SRSl “ TN BUK G, &8 R aEIT H
TNOEHRIAEE KB, K~ 7, KM 30 K2 90 KA, H
IR, AR, WL BRVL. HR. MEEE OB RERE 6 M H R A R
PSLH o BARIEK PN — AN B BUR, 7B E A E TR iR,
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IR E (S REY, A BREAHBEEREE T R HRMAEFEL. BTN S
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M CAGNEE R RN, HIRT =2 A FRGAE. NEEGEEZERRE, RERE
B R 5% e e AR, B A AA K 1508 (R T35 s iRy Rl e ), “ %
BT PR AR B, X OaS e G RGN, BH N RA FEEIRT A5 T
CEHOARE AR B RIS SE & 50T SRS INA BRI, 428 L B P B A B3 AR v i
FANBALEAT. 7 dedh, XF KB A G EN, Halidh FIREN R, EEEK
FREEHE, %A KB G 1A G B SR AR R — e . RS ZTH
BB L B A BB IUE M TSR R . K2 TR EINE
HIREVEHE, , EFBITHIEBAN D SHRIET &I, K2 EE 0 e K= B 4 1
A BN NS A I R e A BN AR E RS T L
BT WA E K AR TR ORIR . A, S FEIT N D SR F 461 #xt
B RO TR, BT 7-30 RANEE, I HL4 BB A (0 4 S ol N A K
H, BEMNEF R

HEZ BN, BEETIHETFRIRNKIE, R F RIS bR H 250
B EH RIS B A b Al % B8 FLHR T T3 R — 52 EL ] e A S AR BG Z ApHLA
AR, RN AARKBAEERE . XMR—R ARG, —JrmmnE
TR, $Rm T AN TR, S TTRA BT ER SEEL A B AR 5 B T
Z TCA A A T MAEAE BRI ZERE, 55— 5 TS 2o R T bl gl s 1) Al 75 B2 R (1 2
B AR, IR T RO S R R AT 2016) (BAJT I 2005) o W1ER 4%
TR 2 Bt 5 B 0y BT 1, ZE AP B 43 O 2 7 VI DA e BRI BB AN N A B 1R
B NS AT, e B RS 2T —ZBUR E A B WA Z A N, ki
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HCE R E I REFLRIRIRGL, FEmAiREFLR TR, B0 e S R E R A
HEE R HIE, A AR R TR 57 shR GG FIRF AL ME TR 3 . 15 %, TEEZVEAZ
PG K P T I B 6 /N H, AZLRESE 6 /N H AliRE 7L 5 A 5 4 1 ) B R e
[, WK P2 B A B BN AE B ARG 4, MO & Rt Ak & 8
F 5 30, SEINAE B RS I BUR AR 5E, TPATE SR, R KR RIS, SEAT I E AR
k. ANANZF LR (Z2RFS 2016) o Xt 2 [F b 2E 7 (RS 1 B 1) 35 A4y
fiE (A5 2005) o SEREMR LA B ORIl B v] S BR AR AR B R 7L 3 (] 1 2R v 4
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BEORRE,  [RIJRA FNBRAL G AE, TR A b stk P B, e (e it BEZLIRTRAR DL
i ANALBEFLIR IR R 3R TT
VU, SR TAEBALAN A SEZ BT iR A I T B ARSI A % 14

B URESRATCR TARJG gk 8L I8 R BE LR IR 2 e — AR5 AP TAR B A7 AR
FUP A THEAT BEFUIRFR IR BEAOSTRPAVE AR 261, OB IRAERER 1 /Al LI (8] L i
FUEANF TR LRI VKAG S, S m] DA ROt et 22 ) LRERATIAE VR R AR 5 4k 82 1 RF R 7L R
Irs IR IR AR R LT 25 BERAT 00 AR AN AR AR

FE bRy sh 445 183 5N 191 5/ £ BRIE I A S SR AN it fr P BESR RE i AR IR
[l A J5 4k S BEFUMESRRIR L )L ot 5 P A 20 2t — 0 s i LA B A NS R A ok H
IERUANAE IE AR T B0 Lo 4k S AE TARI Pt AT B FLMSR - (WHO 2014) o AREE T AR EEAAfi )
OLEMFRSE IR FEARIE), BEE_EIEEROZSU A R R REALRTR, R 7L
DT 3 R BEFLGE H, AORFFBEFLI 70 i, 75 NKs 2 S0 7L & RS vy (1
AEER 2012) o [N, ZIUWFFTUESE, AR R SCRFRFFLRTR, 9 FL A BERA TR AT
THREFURIRIA B SR, A B0 LCE A (5 O AR 8] AR b A5 4R SRR FLIR TR, Tk
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BREBESON R A 3L 37 BT A0 TN SR A S b v AL ) BBV . (E AR T 45 Rk,
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€ LA P SCRFBEFLPR IR INBOR ;s  (2) X 3 LT RFFLIRIRFIHREAN; (3) WOLMFLE s
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P R e s RN 2 b . [ S5 B A 1 (AR ] LB R AN EE (2011-2020 4F) ) K583
&S FFREFLRIR AR RBUR , AR BE LR SR R it 3 L 378 FR Rl () L 2
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R E PR FDR IS X L R R A E R S5 3. N 2 ) @Ak g, R4, et
A RFREFLR SR, O R E R FRR L, APAZASR 2 ) LSRRI R BE I 54T,
A RAUAKEFE A BRI R BEREMARORIN), '8 T BAE A JLBURZ 1, @ik e dBeR, W)
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(NI 1.08 0. 00
HoAb A 1.08 0. 81
Mt 100. 00 100. 00
GRS

1 JLERBHE
1.1 Denver [l K EIHE

ARRIHAERH EET ST (Denver 11 KBHREER), SHEARIE 182 4 JLE
TTRAREME. 555N, Denver 1T PUAREX (EFF4 4 92. 51+15. 36, HHFiE
REIX 5 70 B, N 27. 6245, 38, HUUEMBIMEREIX 1355, 9 24. 23+5. 53, 1553 &K
N AN-HEEEIX, 73308 18. 79+3. 58, HIRLEAHLL, HANREIX 17 B A [FIFL B 13
K. HHEmLE, BEL S TLE, HhBEEHIMERX A REm T L=,
BAgEE  (P0.05) .

FAN, KB “IEE” PJLE N 63.19%, “nIEE” 1JLE 5 24. 18% (FEF—DHT

ZWD, “FE7 MJLE N 12.64% S5HEEMEMN, ZMEE “IEW” BJLE S 63.19%, &
FHLE 8. 02 NE A, FEFRMILIEL NFE5. 75 MNE . WHEEE “IEH”(70.53%)

3
3.
3.
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= AR

(55.17%), HHEERAREGGHFE L (P>0.05) , HWET.
=7 HE)LEMW Denver 11 894011 3%

AL 28
bz

5 S it 5% % it
Denver TTH{34>  67.224+12.37 70.12+7.78% 68.73+10.33 92.85+13.33  92.20+£17.02  92.51+15. 36
Fah1E 19.64+3.89  20.30+2.30%  19.98+3. 18  24.84+4.02  23.68+6.57% 24,235, 53
S 16.62+4.06  17.52+3. 14%  17.09+3.63  27.46+4.93  27.76+5.77 27. 6245. 38
SHE 1 -3E R 16.73+3.55  17.57+1.54%  17.17+2.73 21.80+2.81  21.94+3.45 21.88+3. 16
N IR 14.23+2.98  14.74+1.94%  14.50+2.50 18.75+3.15  18.83+3.93 18. 79+3. 58
TEH 2 52. 21 60. 16 56. 43 55. 17 70. 53 63. 19
AR 19. 47 22. 66 21. 16 26. 44 22.11 24.18
FHE 28. 32 17.19 22. 41 18. 39 7.37 12. 64
e %, PAAAE 0. 05 KGR /KHER Siit 2 5.

3.1.2 KR EHIF
SRR LE M S m . REA S 258 92. 10£5. 04 JE K, 13.96+1. 87 AT
A1 49. 29+1. 60 K, SILEAHLLIAAFEREE R . M2, BESE. KEM
SkE ST E, (HEWNEZEFEERITFR X (P>0.05), LK 8; AREmL, &
B PR AL BE A R RN 0, (HARB SR L (P>0.05), HERLEE 9.
B LERAAE R KB RANHE 25008 1. 65%. 4. 12%F1 2. 48%. S5k
LR AH L XA /DN FEE 88, (B4R BT R AN A KGR 22 R BT 2010 4 [H 35 R [X A AT )L 38
(5 ZLLR) FHIKT (8.0% 20.3%) *, P EM L zERRAGHRE L (P>0.05),
VENE 8; AWZM L, MRS RAE R FEERE 36 M LU LM ARE, £KE
GREPEANL 30 MAPABE, HAREASHEE L (P>0.05), 1EILEK9.

* 8 ) LEMIAE K B fEbr gt itk (M)

HeL Z 4]
EizEa
% KA &it i « it
K (em) 79.39+6.33  78.41+6.08  78.89+6.22  92.80£5.38  92.03£4.69  92. 10£5.04

® i N\RIEME DA (PE 0-6 $ILEEFLEIRE (2012)) 2013 F
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A5 (kg) 10. 83+1. 73 10. 25+1. 48 10. 53+1. 63 14. 20+1. 90 13. 74+1. 81 13.96+1. 87

Sk Cem) 47.5142. 18 46.38+1.79%  46.93+2.06  49.93+1.49  48.69+1.47  49.29+1. 60
IARFEZ (%) 0.95 0. 89 0.92 1. 14 2.13 1.65
AAGIREER (%) 4.27 3.13 3.68 4.55 3.72 4.12
WA (%) 1.42 0. 90 1.15 2.29 2. 66 2.48

M *, PHAE 0. 05 Kug/KHER Git# %R

® 9 PHE)LEMPIAE KB Er gt R (k)

B2 281

fibr

AE304NH 30-35MH 36N H&BLE AR30MNH 30-351MH 364N H &AL
gK Cecm) 72.28+4.48 79.09+3.50 84.07+3.54  88.35+4.15 92.33+3.64  95.96+3. 80
& (kg) 9.23+1.36 10.51+1.23 11.57+1.31 13.03%+1.69 13.96+1.70 14.77+1.75
Sk Cem) 45.48+1.75 46.96+1.78 48.14+1.64 48.83+1.56 49.21+1.58 49.74+1.54
fRAAEZR ) 1.61 0.96 0.71 0.82 2. 00 2.13
ERKIBZER (%) 4.84 3.85 3.55 5. 74 3.96 2.84
IR (%) 0.81 1.92 1.42 2.46 2.00 2.84

TE: %, PAEAE 0. 05 rB/KHEAT SLit 22 2 5%

3.1.3 MARAKFERIME

WA ) LE IS M 8 E & EHb) A 11, 56+ 1. 30 52 /40, ZE 2K 31. 75%,
X A E A AT ) LI (2010 EE K EW 578 77 W YE LR, KA 6-12
Aﬁwngﬁm$ﬁiﬁwz% HILLML, MamasEaRTRAd, MR TER
FEE.

HRHEm L, ZEIAEASESTHE, #mAnRKTHE, FhaEasE
AR EMESY LS R EMEEME (P>0.05), V¥ERLE 10, ARZmLE,
MAEASEREMHEERE 36 NAKLLLLE, 408 11,7511, 28 5/ T, FRIMRE A&
B AR BAEAE 30 N H, 2108 38.98%, (HRR S E LEEM (p>0.05), ¥
IR 11,
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& 10 A LE PP E A5 R U R SR ()

ek 2
b
% I it % I #rit
ML A 10.39+1.47 10.46+1.50 10.43+1.48 11.53+1.25 11.58+1.34 11.56=+1.30
g 67. 30 61.78 64. 45 31.82 31.69 31.75

TE: o, PAEAE 0. 05 KL R/KHEAT Uit 2422 57

R 11 HEJLEPUIMLLE A& B RSN R SR (i)

Lk A
LS
AEMNH  30-350NH  36MNHKELLE AE30MNH 30-35MH 364N H ULk
MmaEA 10.654+1.31 10.23+1.70 10.324+1.34%  11.2941.33 11.60+1.24 11.7541.28
S 58. 87 66. 35 69. 50 38.98 30. 00 26. 95

TE: o+, PAETE 0. 05 L H/KHEAT STt 242257

3.1.4 WABHER

SN ) LB f s 9 R BB Rl 32, 29%, i R B RIS B R N 17, 66%, Sk
AR, PR R R AR RIS R, IRVSERA /MR BT 320 T UE
WA R T, BEIZE S 4.9 ANE 8, LR beR T, BEILE L 0.61
ANE S BEEE, BELEEA 8. 23 NA S, B =F 22 R L4
TR (P>0.05). HEEEM, A2 30 ANH M LE M B R mE, A 34.29%, H
36 N H M UL BB LEE R B, A 18, 44%, AS 2 30 N H I JLEIEVS R & s, N 23. 58%,
HEE AR Z RSB R IR XAEEN (P>0.05). HMANLE 12 5% 13,

R 12 A LE PO SRR G R ()

Enten 28|
LAY
5 © it 5 7 it
A i e 35. 16 41. 10 38. 32 34. 69 29.79 32.29
RIRH 23. 81 25. 89 24. 88 17.98 17. 37 17. 66
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[IIFREES 16. 11 18. 30 17. 24 21.91 13. 68 17. 66

e ok, PAEAE 0. 05 W B /KiEA Git 22 .

13 AL PP B R TR O il

Heog 28]
Ei=22
AE30MH 30-35H 36 HKULE AE301MH 30-354H 364N A &L
Wi s % 40. 00 41.54 31.46 34.29 28.57 33.33
R 26. 02 22.12 23.57 16. 26 18. 27 18. 44
Jg Vs 2% 22.76 20. 19 12. 77 23.58 12. 50 16. 31

TE: %, PAEAE 0. 05 Kr /K HEAT it 2222 57

3.2 FKEEH G
3.2.1 RIFETAN

ZHPHAMFEEIT AT, “WeMmFSEHEF DUH hlH s, 98, 37%; HikE
WH “BeHpAFK BN, HHENIS. 10%; “HeHHABE” A TH P SR, A
84. 82
%o SIELALL (RAHIE)LER HBRIEEZ 23-41 H, ¥WKTF 17 MK, Frblb3
LR O LE A B iy R B 1 B 2R R At ) L H i K T4 17 AN H BI3ELR) LEFEAD,
FNIH LA AN FIFREE R, o “EEHRABE” TH K R IR, K
157 ANE 5T R

PERET, B TOH “ZeEmFaEEHFE” MmE “Bepplge” 2o, LEh
tedbm T 5, JFHIUE “ X e ngak” 78 M5 2 1 22 AR R 3 140 = X (p<0. 05),
HAR T HEYER E W Z T A RA BEE (p>0.05). FIF LR 14,

R 14 HEJLEPR IR BT 8g0HR ()

ek 2

LAY

5 & At 5 & At
SE g (%) 82. 65 89. 38 86. 26 91.01  97.91%  94.58
HeHhEE ) 73. 47 75. 22 74. 41 88. 76 89. 01 88. 89
ZLIEEE (%) 86. 73 85. 84 86. 26 97. 19 98. 43 97.83
B IRTEBE AT (%) 84. 69 89. 38 87.20 96. 63 98. 95 97. 83
HEHMFHEHTF O 90. 82 92. 92 91.94 98. 88 97.91 98. 37
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TE45 8 AR B & I EER & 3E (%) 82. 65 86. 73 84. 83 93. 26 96. 34 94. 85

HEHNFKEN B 84.69  89.38 87.20  97.75  98.43 98. 10
HEe X BN BASNET AL (%) 58. 16 55. 75 56. 87 87.08 92.15 89. 70
HeERFBJLES (9 79. 59 81.42 80. 57 91.57 95.29 93. 50
BRE MR B R () 74. 49 78.76 76. 78 88. 76 93. 72 91.33
ek 0 65.31 61.95 63. 51 89.33  91.10 90. 24
HeFlEia (% 30. 61 25. 66 27.96  84.83  84.82 84. 82
HEHFARAN (%9 52.04  47.79  49.76  91.57  93.19 92. 41

TE: %, PAHAE 0. 05 /KA it 225+

3.2.2 BILER

TR TSAIARE ST LR TN 4 NERE, S RREERE . —FEE. &
MRS, SANERERRE N 100 7. LIRAE L RN, Bk IYANERE K)F
RN 85.52+10.92, 73.05+10. 77, 68.1748.20, 85.52+11.75. Hrr, #%
BRI RIK. SREREML, BT REEE N, R EAEER S EIA AR
ARy

YRR B, BT RIEEE 24, LEALR=AGEN P THE, |
XM ZESRABARIIFE L EMREEME (p>0.05), LK 15; HRZEH L, HIELE
AT 155 28 P S Y FE 1500 B v ) ) IS BOLE 30-35 M, 703l 86. 25+ 11. 24 1 87. 92+
11. 565 —FFE BE ANFCR AR BE PR AN 4E FE A 20 o O H R BREAE 36 AN H I BA b, 43000k 74. 42
+11. 18 f1 68. 46 £8. 49, (L& FH JLE N AR L1 2Z T HARA Fi2253 L (P>0.05),
W& 16,

#* 16 WEJLEMNPE ) LG 0 g3k ()

927 283
fats
% Z it 9 Z it
TR FERE 79.86411.80 79.91+11.96 79.89411.87 84.68410.96 86.30410.86 85.52410.92
— B 66.084+10.15 65.824+9.64 65.95+9.88 71.51+10.87 74.494+10.50 73.05+10.77
(=g 65.204+8.88  65.98+8.32 65.60+8.60 67.77+8.00 68.5448.39 68.1748.20
BT 5 85.734+11.74 86.16+10. 16% 85.95410.94 84.70+11.58 86.29411.88 85.52+11.75

ME: %, PAEAE 0. 06 F/KHER Gt 2227 .

® 16 HELEMEILEAG g & (A i)
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81227 241

b

A3 H 30-35MH 36 KBLE AR304 30-351H 364N H &L
TR BE T 80.02412.33 78.62410.83 80.35411.62 84.35410.12 86.25+11.24 86.00==11.35
— R 65.3748.89 63.78+10.05 67.42+10.55 71.27+10.23 73.3010.63 74.42+11.18
[o=yEdid 64.4749.28 66.7649.10 65.53+7.77  67.93+-7.66 68.064+8.50 68.46+8.49
B 44 87.71410.89 85.04411.35 85.28410.50 84.07412.48 87.924+11.56 85.02=11.02

M o*, PHAE 0. 05 MRS /KMER Giitoi % 7

3.2.3 HOME FREF 1%

HOME & 3K AT /8 H 0 e J 3% 3 1 1 20 A VB 9 TR 8% R SR BE 3R 15543 45, HOME 4>
BRI — E 0 B E Z S E A 35 T LB K K 2 m B N 6 AN
FEAGEE T N 299, EMAL. FAMEL KES SR A AR

LIRSS BRI, FKEREFHES N 90.17+7.30 4y, HPhRKIGEELIES
W3 ey, 9 93.86+11.30 705 HIREXRKSERE, 18508 93.28+11.26, Hik2E
FEONTE Sy, N 82.88+20.61. SILLAMLL, HAYERT IS YA AN FFLEE B8 hn0 .

PR b, BR TRENYEREAL, BEAARRGEENS IS T LE, RO RKEK
MBS RSy E RN EE, BEGE L (P.05), BfAmE 17 fin; ARRE
L, BEE ARG, KERSES BR8N H, KKEREES RMNHEK
2 G PANEE 15 9 e s i H B BRAE 30-35 AN H, AR DUANE 1505 B () RS B
1E 36 N H KL L, (BRSAYEEE AR ER 2SR BAG BEE (P>0.05), FEILE 18,

R 7 HELEPURFER GG 2 iR ()
8122 23]

RAR
% /8 At % E/8 &it

FIEAET T35 76.63+8.05 77.324+7.69  76.99+7.86 90.69+7.21  89.68+7.38  90.17%7.30

FAANG IR AE S SOV 86.40+15.25 88.39+13.69 87.42+14.49 94.55+9.54  93.214+12. 77 93.86+11. 30

ol 77.59+417.12 77.17+16.17 77.37+16.62 80.62422.55 85.04418.43 82.88420.61
B2 8 EERAA 53.45413.02 53.82411.85 53.64+-12.42 88.83+11.62 87.26--14.83 88.03+13.36
5 2IRRL 80.50+19.34 78.894+17.38 79.67+18.35 92.50%11.71 90.79%12.45 91.62+12.10
FKZz 5 85.784+15.53 87.50£15.63 86.67+15.59 94.67+£10.29 91.98+12.00 93.28+11.26
IREE AL 81.04+19.54 83.30+£17.51 82.21+18.53 93.40+13.04 89.35+15.13 91.30+14.27

TE: ok, PAEAE 0. 05 Kr /K HEAT it 24 22 57
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18 A LE PSR gt R (Y

L 2

izt

AA30MH  30-3540H 36 HEKLLE AE304MNH 30-354H 364 H &KL
FEEARE 9955 75.52+7.92 76.09+8.43  78.29+7.05  89.86+7.66 90.47+7.16 91.26+4.09
FRAGE BT B 87.56+E14. 10 86.25+15.34 87.80+14.84 93.56+£12.16 94.47+9.99 93.08+11.09
e 79.91+£15.18 77.47+15.38 74.57+18.48 81.36+22.06 84.77+19.43 85.71+11.66
B2 A EE A 52.48412.43 52.14+13.24 55.24+11.34 88.36%13.04 87.01+13.95 91.03+12.94
MR 73.17+18.53 81.59+16.25 83.28+18.15 91.53+£12.56 91.47+11.88 93.41+9.43
FKS 5HE 84.55+15.85 84.13+19.48 88.89+12.55 93.25+12.23 93.51+9.81 92.31%11.00
IREE AL 79.19418.00 79.62+19.10 86.24+16.58 91.194+13.97 91.17+15.39 93.33+9.85

M *, PHAE 0. 05 K g/KHER Giit A &R .

3.2.4 BFEEEFRMIR

AR ESHR AW 0] KA 5 A BRI R R R 58 IR AN, HAREHE: B LIFaaasn
HERRERN A, REHE LA ZILRNMEHE. REEAE) AR EY. iy
Wby 75 F B = A S NGk Sl REFLME IR T LA 2 ) LB AT A I

LIHELE R RO, FKWEFREESE RN T 8508 1.6740.90, HA, 04
FEBE G 7. 10% Z2BFKEDEDE 1 E 2 5044 75, 41%; &X 4 AR K S
2.46%, AH 5 MAEEHEMFILERK. SEEMLL, 5 2 S thpieE B3, 1

KL 5. 81 A, VERE LA 7.
45%
40%
35%
30%
25%
20%
15%
10%
5%

0%

39.08% 38.80%

15.17%15.03%

K7 I KRR S B TR AR 0 A 1
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%%,%%ﬁﬁﬁm%kﬁ?ﬁm%Wﬁ%%iﬂimww&ﬁw% NROEREIT
EF) 278 NIK, (75, 34%. IEFRERARM — DU G &40 2 ) LA RS &Y, IEFR
%43%05%%ww,@T%ﬁéﬁ%m%%%%ﬁ%z%,A%@ﬁmEmzwﬁT
FIFEEE 30, VA5 WL 8.

34.94%

L PE IR CPA T A o

70.80%

TSRS TR R Z A K 75.34%

BRI GHE) AT BT 4

BRIEH e B LI B R AT 4

12.41%

TR A B 1 B EET T A2 £ 4 152 A%

0% 10% 20% 30% 40% 50% 60% 70% 80%

LR 2o PSR
I8 PR B 5 K IRIR S 8 IR AN LR I 5 90 A1 B

4 FERHN

(D W) LE A EES TR, BT 2E K. BN 5. 72%, BT
S TR RS R AR WA REE RN 2. 72%, BRAKT 2010 44 H )L 3. 6% KKK
HEE,

(2) Denver IT PUMREIX HHEZEMLL, B NEEX A EARRERIEK. i
AL, AMJLERE “IEW” F)LE S 63.19%, w134 8. 02 ME A A, B AL
B T 5. 75 AN H Y M

(3) LA JLEN I & & WRER S 5L LA A RFEE 3G N, &0
WA LB MR E S A KB SR RV 98 % 5 B2 A0 LU 34 /N B2 3 i, (B R L 2R
ﬁiﬁﬁ%%ﬁﬁ?@moéﬁﬁ@%Eﬂﬁ%;&SEu?>¥wm$<8m\m3m
Aﬁﬁﬁni%ﬁM$ﬁmJ%,%ﬁ%ww,ﬁszV%ﬁ%ﬁ LM AL

P B R AR e TR, MRS A /NMER LTt

(4) ZIRERFEET N, SHEME, ST H LIS a RRFEE BN, H
W CErEHRABG” TE KRR, MKIESTAE .

(5) ZIHREE LB, HREMI, BTGS2, BREE. —S0REE
AR FEE =AM  BO8 A A FRE I 0

5 2%k

(] NRGERE PAE. (P E 0-6 2 LEE R EERSE (2012)), 2013 4

(2] i N RSEFIE [ X PAMTRIAEB R A2 (R LR TE M BOR L), 2017
4

[3] http://www.who. int/childgrowth/software/en/

P o NRSERE E R DA RIAET R A2, (P LR TR BCR AR, 2017 4F
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“—TEERA FERRTAES S EE RS
T 445

MR X R

WX LEEFRSGETH CEFRENH) B 2012 /83, BiiEZHEY K. 2017
R [ R T Uk 4 2 2 [ X AR AN THRIA: B 2 e 0 gl (i IR 55 R AT A T JE T
BB VRAN" . VPANSE SRR, 51 H B 23 B B0 T 3R X Al LE TR BRI
et 7 AN T JLE B R L A RIS, T AT A7 7 — 26 o ORI i A5 [
VIR, 7 R CE AN e 3, DURIFEBUR SORROCR » B3 AT A BN )8, B2 fE 2018
FIFRE T “FTHMX)LE S FRSCE T H 7 S48 HR AT L2 5 Xl m AT 48 il
PR WP e AR, K MERHER. BREERE B, BUIRATRG TTRERE
oo KRR, FORMRIE. (5 BALRIEEN, BRI AR TERMUAF FRIRE LS
T H 22401 ) LA KT R IE ST -

—. REMX JLEEFRKEIE K)E3h

TR—ERAR—RN, XMEEPARREEERERERI R .. R EEN—
MRIBEFEZE, Rarsedl 7 FER, ILEAEKEE KPR . BEERA XL H
FEEHIE R TR X ) LB E IR R @A R . KA T COE TR JEIEM B2
JEFFUGE, AR LN AT, JRRem—E.

AT X LB A KR R A NI X ) 3—4 %, 10 58 PR AR X SO — A
2 1% .

2010 4, FTRAAT A 20%01 5 2 DU R LEAKIRG, BARENZERIETJLER
B

= TF PR RTME FR N 24 A 3 B2 4 ) L8 FRERAAS L H B R A

CARRE B N B 10 R B S R KA AT R 8 7707 CE IR DLE R It
BE T ZMYEER LT YRS E RN, B4R AL 44K B K. 4iE %K C.
e R DL MR, 45, Bk BE5E ) NIRRT IR MIX 0-24 F WS40 LIS 77 i) @At 7 « o
EAX R HARERMN X TR T — K5I 5 .

2009 EH [H Kk BB S E B R ED . 2010 R4 2R M4 IR T “Fr W HIX
JLERIREIE”, ERATHE+2E%, 2 SLUNEBLILME FE T 40%, HRiE
WeEol, FERERESS AR DA, B THe.

2012 FFE R DAMURIE TR RS SEEPATESLHE « 57 W H X L3S 77 050 i
H” i, Al R BUE U B 2 3, N3 RAR AT HIIX 6-24 H 8324 )L S i s 20 .
H 2012 52 Lok, ZIH OHE & 21 M 341 N &, Rib2za  LEHEIE S 602 J.

= WX LEE RSB E KT
I BUR EA I RIRCR . 4zt 1 AR 2 VR I H AT R 00 S SRR, 2017

PPEAEEET 21 (3 Y. 308y EL g, 43867 AT, LR T ANE 21 AN EL 4998 FUR R R EE ) St
W, BB 2 MCER TR FR A P A 22
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SRR E R R A A A 2 B R DA R AR RS A e, PR R RX ) LEE R
MEEDUE " BIVEAE TR, Beoti 6 M (U, i 5. =F. B, 0D
)12 ANITH B 6 ASTHRE R 54 AMRTEEAT 7 E AT A E BRI PEAL A AR AR
BB IERS . BHREIRE . LKA E G UERTAT . NP R HEBGERE
FEOUH 2 NBE ROR. TAER R, s, fbs. B4, WIS ENE. ki
BALTERE BBETR 6 ik BREIR 12 35k, 5ER 4 4035 43, AL 600 7. FEDI
H S #2 3RS 7T TAE VAT REB TG BURM R E KIS, 3FA
Ty M AR AT T RS A T HIB IR R IE o

(—)  EHITRE

PR R, B FRELE S IE A B OO A B A R A TAR B B 4 N
o

2R BRIV AN K. M 2012 4R 10 MY (X, 1) #9100 ME, ¥ EFIH
AT 21 MR 341 AN B 25 ) LE RitiA ] 600 £ /5.

T H B NAWIE . Bk 2017 ), HRITEELHRN 26 147T; #E T E
FATHARER &,

LR TERE TR AR R, @V T B, 2. MR TERR;, @ 1FE
FEEIAR R K G5 BREFEI . ST EIB REHVE TIEAK R,

LD IREETL

B,
=

AR E TR ERETR RS FEMm
BhiE B

6-24 5881
HRI<

IR A TR, AFFEW . KR E A e R HAES 5, S8 AT
KIEFA, MBIAF. AIE.

2 TUERBRIR B R BUEE SR AR E BN, £ TAERANERRRIKER, 3
AT AR R BAE. BRI BETTSE RN R AR .

BN T E BRI L] . D BT O S TR AT RS A R i

BURF . Ak BN . SRS 5, BURFREE SEM, o Ry
BEIPEAL, AMbAz =, 20 RS 5 7 RIS A PEAG

(=) AR

H—, EFRUERGE T R X B LIS SR @ ORGP RS M RO
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B . 12-24 HESHIH B )L EL IR EL L3 A 2T M RAIK 4. 4 AN 4 0, AR R BRIERE A
15%. X bt rp g Fhots 2012 SEFELRELE, 2016 SR H B2 4 LA MR N T 8.2 M H
g3 p s AR R BEIE S 25%. P AR R, FHEE IR A RN KL LE L1
Som, SRR, E AR EE ) LE MR SGE R E R, BH JLEXE
G RFRAE K BENT 1% B57 LB FREN 41%, FSUETEZ R AR, RIFHER T “ff
A FUIRER” MEH.

TH S, $ATH K, ARORA RS, SCREIAE .. X 5EE REX
(2009 FFjE3h). HEIE (2012 4838, PhT T (2015 4F/a3h) =248 F IR
DUV R I, SRAERIX 2R %) LB 7R RURF N 90%, &35 =T BB B 1) 70%F1 75 7
T 30%, ZTMZRERIX Y 25%, 23T S AP HLET 44%F0 35%, HHZ 2009 4F SR AR HL L
WA 5A%FI TR PR T3 30 ANE 0. B DEREER I, SRECIX AR A E F 60 Lk
NNEJG SR GHE R R m T AR E R ILE, AR T RRAEREKIL
#, HAiECRGERIELT .

¥, THEGE TEYLFKE FRAIRAIE IR S . 83% I H R K MM TiH
TR 2 BUA4) LT3R E FREFERFFA AR . DUH KEXN “EE R TR /EHME
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3 A A TR A A R Z RN (EARAE )

Ei=an o HE 2, T it
RESLION 29898. 934+ 1223. 739 31813.054+1499.506  30902. 18 +978. 16
FRAE E 20000 20000 20000

5.2.4 HEBREA

SN 1) LB 32 BB AT SR LLBESE A 324k, Eak 31 65% LA Lo T4 (K B
RHCRHY H R T XA 4.3 NES A, HRX—ZFAESIT¥E L EREDE B &M
(P=0.075); T 4B - i BESE ORI 5 LR XA 3.4 NH 4N, X—ZRFFER
BIGHEE L EREEME (P=0.451) (& 3),

100%
90% | |
so% | 3107 29.79 26.59 16.67 30.19 28.19
El (o]
B 70%
i/qu 60% |
T 50%
A
l_l 40% |y 65.09 66.49 69.39 69.89 66.49 68.29
95 30% |
e 500 |
10% |
Oly A A 4 ’
EPN W EPR W EBN W
e X HE2H, =anh

B TR B THFFYY o AR

P 3 At 2SR TR 2 T A AU 2L A H O
FR BRI BRI PR R EHFE RN LN 6.4 4, H T4 42 6]
REIWGHFAZER GR4) o BT RERIBHI LB =L 65%LL L, X BER S 3H IR AT
I BRI, XA ST A 0.3 4, HX—EZR ARG GIH AR X EENE
(P=0.0938) .

4 2 A T LR B2 R HEORE N 52 208 AR IR

H & UL T o B 2 it
EPNGEEYN 6.440.1 6.340. 1 6.4+0.1
[NSCY SN 6.4+0. 1 6.440. 1 6.440. 1
3% 6.840. 1 7.14+0.1 6.9+0.1

127



6. T RIEAE

6.1 JLEAKKEM Denver 11 e

JLEAKKRE FEAFILEM S K. KR, LE LN E A S ES AR, R
P WHO 2006 Fhnite, HREHE R, MAER, A RKIBEREEFER.
6.1.1 JLEEKKE IR

LA IR (R 5), JLESARFE S &N 94.8040. 17cm. HA XA JLE 1)
P BN 95. 060, 24em, FIRALAIFH4 & = 94. 50+0. 24cm, 4RI ZESH N 0. 5em,
HESGIHR L LR EE (P=0.05) ; &H)LEMARE TN 13. 681+0. 06kg, XL
Yk E Fy 13.82+0. 09kg, T-FiZHA 13.5240. 09kg, 41727 2 St E X ErE
M (P=0.01) 5 KHEZTH, XMRELEFHKEN 48. 6240. 05cm, XFHELLJLE
L EN 48. 7240, 07cm, FTRZHBE A A ) LE P33k F A 48. 51 £0. 08cm, ZH[A] 2 H
it R R (P=0. 03) « AMBER AN R =W KR B iEhr, RAxRAST
H 2 A& e b BAR BRI 2 57, EARGRIF %R LR EE. TS5 &8,
TR R & A KR BRI R 2 5, JFRA SR U R E M.

TE=HIREREAR, BREEZE 55 ZPABIREAD TIIAnE & T X R 4h, A2
CHE—PFIF S —BAAIEE—E) XTI G m. AE. SKEXWESS T T4, X

FE T TR 2 10 BEAH A1 2 R LT TRAL 0 K 15 M H AN L6 M H .
® 5 HM=WIAE)LEE KK TR

fetbr = (em) A (kg) 3L (cm)
X HEZH 71.76+0. 33 8.6540.90 44.5440. 18
Tz 72.05+0. 34 8.85+0. 15 44.38+0. 19
. it 71.914+0.23 8.75+0. 88 44.46+0. 13
E 854
n 147 147 147
t{E -0. 6092 -1. 144 0. 6329
p A 0.2717 0.1272 0. 2639
X HEZH 88.4040. 22 11.8740.07 47.5040. 06
Tz 87.37+0. 24 11.74£0. 07 47.39+0. 07
i &t 87.89+0. 16 11.7440.05 47.4540. 05
n 1316 1318 1317
t{E 3.18 1.36 1.22
p {H 0. 0008 0. 0868 0.1107
X HEZH 95. 0640. 24 13.8240.09 48.7240. 07
T 94.5040. 24 13.52+0. 09 48.51+0. 08
sty At 94.80+0. 16 13.68+0. 06 48.62+0. 05
n 1162 1164 1165
t{E 1.63 2. 47 1.95
p & 0. 052 0. 0068 0. 0256%

e %, PAETE 0. 05 M /KER Gt FER

WA &= (KO, RERIFRE Z 5, 1% WHO 2006 EHEFE I AR08 T B = A4 1) B
JiksiE, TFEOREN RAVERKIBS R R ER LR GRER, ZIRER)L
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HARKIRZE R 8. 9%, fRARE 2R 5. 9%, JHIEH 6. T%; 1 B =Tifetr, MHRAY ST
THH, HERAREGGIFAEXREEE. W =1, FL G5 B3 K JLENE
REPEEMNHAN EZS, WTFHHEEZS TNRA, HEAS IR XM EENE
(p=0.037). V£ 6.

R 6 = HER LEARKIBZE R, [RER, HEER

febn A KR 2 5% A 2% TH J5 2%
Xt HEZH 2. 86 1.43 1. 41
FHiH 1.32 2.63 9.21
B 0 it 2. 05 2.05 5. 44
n 146 146 147
pE 0.512 0. 609 0. 037%
X R ZH 5.26 2.55 1.95
FiH 6. 49 3.73 2.01
R (%) it 5. 87 3.13 1.98
n 1312 1311 1311
pfE 0. 344 0.221 0. 94
Xt HE 2 9.33 6. 54 6.73
TP 8.36 5.26 6.71
21 (%) it 8. 87 5.93 6. 72
n 1161 1161 1161
p 8 0. 564 0. 359 0.991

T ok, PAHAE 0. 05 R SS/KHEA it %2 7

ARG FE— DX IR A L B AR E L SKEE GRS S bR 5> HAZ . WAZ.
HCZ) =IiAK R S RAGPR, RALMEREBE AT oM. 45 R ExR, 6l LE MR .
AT BEEZ A EFREM B RG, KU TS E5R s ERn & (HAZ) 0.13
AMMFHEZE (B 1, P=0.042) F10.14 MrdEZ (B 2, P=0.036).

T M A LA KO B ARSI RE 2

=ty ZH BT A 1 B 2
B 0. 1082 0. 1309 0. 1387
ﬂiﬁ@ il (95%CI)  (-0.0172-0.2337)  (-0.0046-0.2573)  (=0.0089-0. 2685)
W?HAZ) t {8 1. 69 2.03 2.1
P1H 0. 091 0. 042 0. 036%
B -0. 0221 -0. 0217 -0. 0155
A2 4k (95%CI)  (=0.1380-0.0938)  (-0.1390-0.0955)  (-0. 1375-0. 1065)
& (WAZ) t 14 -0.37 -0. 36 -0. 25
P{E 0. 708 0.716 0. 803
FE RS 3L B -0. 07 -0. 0763 -0. 0819

(HCZ) (95%CI)  (-0.2059-0. 0659)  (-0.2138-0. 0613) (-0. 2259-0. 0621)
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t1H -1.01 -1.09 -1.12
P {& 0.312 0.277 0. 265

T ox, PHAE 0. 05 Mg /KMEA Giito %
B 1 A2 2300 LB 0 DA Rt A
PR 2. ALV AR AR BER Z2 HOR AR IR

X FE T HRCR B ERAT IT, SRR Z /AR R ) o M J5 ik . ARt 3 —BA%1 (2016
2 ATHER D MEARBEAEIEE 7ILEA KK BRFNNE. S BEHE, 5§
TRAFLEIEL) 147 K LEAE TR PHMAN AR FEREEE. £ 8 A IiX
HOILEAEIL L S (0], RLLARIRAARM @A . A 1 $3H])LE M DL AR
Wiy As e, R 2 AR LE MG WA LR R B EFERAL R, SRR, &1
18 NAZXYI, JLESERA S (HAZ) MERBEE (WAZ) BRI, HARAST
FRMEFENE; FRBILEE PR =0, HEREIEE TR, 2184
A7, AL LEE AN AP 26 F R, R TR T 15. 3% (R 1, P=0. 020D
HIEIN T RR 2B A FIRERAREE (R 2), RN EARA G AR L
HE

8 T H IS LE B LR 5 A B A O T Fa AR U ZE 2 R ) My

s HR AT A | R 2

b DID  tf§ P1i n DID  tf§ P1H n DID  tf§ P{H n
HAZ 0.058 0.20 0.841 277 0.066 0.23 0.817 274 0.176 0.62 0.538 259
WHZ 0.044 0.18 0.855 277 0.028 0.12 0.908 274 0.047 0.19 0.848 259
HCZ —0.271 0.81 0.420 278 -0.290 0.86 0.392 275 -0.293 0.89 0.375 260
"

K

B -0.014 0.24 0.807 277 -0.023 0.44 0.661 272 -0.045 0.83 0.408 257
&

g -0.042 0.87 0.387 277 -0.040 0.82 0.412 272 -0.047 1.02 0.309 257
%

M

8 -0.153 2.41 0.017% 278 -0.153 2.34 0.020% 272 -0.097 1.55 0.121 257

VE: %, PAHTE 0. 05 RES/KIER S H 25
FERD 1. PSR LR ) L M DL K HE AR
PR 2. PSR LB MR AR DA RS 52 3 E TR
6.1.2 MAEHEERFAIME

£ 2016 4F 7 A4 R A A, J LEREARRFI H W 27. 1+6. 4, H ¢ &/ 14. 5,
K 39. 9. IR HIAEL R, JLE FEFHERERM 2.4 41, Hdh T4 R 2.8 41,
MR 2.0 &, FHASTHRA, BESAESRIEE W EEE. REHERE
WA RIEFEGEL 4 AR ERMNE, B R 2 18 FR AR MR R 31, 30%, H T
TREH AN 37.30%, XFHRZH N 26.30%, TTAELHIRA R 11 MED S, HHERES I
BEXRRENE G 9-D. THHHERNEFREMKMNEE TR, T4 2 )L & F
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B E AN, T A E TR A — B T, KU T KM 8
EMEE .

®9-1 et A ) LEE R A S DL

Tz X R ZH &it RHEKt PE
Ei=02
18
FRFY R ERESE 2.840. 15 2.0+ 2.4+ —4. 06 0. 00
(X+SE) 0.13 0.10
B IERMNE %) 37. 30 26. 30 31. 86 17. 37 0. 00
MRz 1578 374 (%) 8.67 14. 98 12.16 8. 54 0. 00

At AR ) ) LEE P38 H e 38. 140, 3. B R ALAE JLEE AR 24 D H 5 1k &80
Fr AL BRI I et 80 ) LE O BB E RO —F U . lIREIHHESE R ER, L
BRI LR AS & T %N 12. 38+0. 02g/d1; FRFIVEARS, JLEMSAKNLELS =
PN 12,2440, 03g/d], LIS EAMEL, LWMaEA S EREHEK. $t—5odt
BRI, T HAR M EA S =X AR 0.09¢/d1, M HZEREE S LT
SEME (P=0.03) , [FFERI, £ TTARN 2SRRI T R 2L — s
BN, KT R 7 )LEXE TR, WA ) L2 E IR SGE A B
P =3, Hegth ) LR AP35 21 8 & e SR 2R N AL T 3t s SR &%, FEZR I DL,
Bl &S IR R UG 6 T TR i B R sl fiidl, L R P340 & & E A P A & B
RIS, (REFRFELIGK, BRRREMIER AKF (£ 9-2) .

*9-2 b= AR LEMAEA S &

MmeasEE (kg/1D X HEZH T Ht t1H p 18
H2k (n=147) 11.42+0.14 11.56+0.16 11.49+0. 11 -0. 66 0. 25
i (n=1318) 12.20+0.04 12.2940.05 12.24+0.03 1. 86 0. 03%
24 (n=1165) 12.4140.04 12.34£0.04 12.38%£0.02 1.15 0.12

Vi %, PARAZE 0. 05 K kiR it 220 5

HRAR L 203 1 RO R e, A R SR R, AL B A R N
11. 5%, 2 B30 13. 5EBIIZE A . = WA AR Sor, Heit JL & 172 2% 2 5]
FRAE BRI (E 1) .
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100%
90% |
80% |
70%
60%
50% r
40%

ST ER

30%
20%
10%

0%

HZ (n=147) i (n=1318) K (n=1165)

m I m A

K4 Heits =R A LB 2T
AR ) LE R Ay 12. 3%, T AL RIZTIERDY 10. 7%, XA 4l m 1.6
MEA R, BEFARAGFEXNERENE. WSS, TR A &)L
HIMAEEFRIARA G 28 X EEE GR10) .

10 A = AT PR A B A )L 2 1 3T i A

A (%) XAl T it p fH
FLL (n=147) 43. 66 39. 47 41.5 0. 607
H13 (n=1318) 14.37 12.77 13.58 0. 396
2 (n=1165) 12. 25 10. 67 11.5 0. 397

TE: %, PAHAE 0. 05 /KA Giit 225
AR SRR R TR 2) [T Es R R, AL M 208 B R ST MR
A ERHARE, FRAEGIFEEXNEZE R 1D,

11 et 2 A R LB 20 B 3 R B A m] U o

idia gritfats LPENG R Y 1 F Y 2

AR 4= B (95%CT) -0. 0647 -0. 0081 -0. 0011
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(-0. 1747-0.0453)  (-0.1191-0. 1028)  (-0. 1145-0. 1124)

t {5 -1.15 -0. 14 -0. 02
P 1H 0.249 0. 886 0.985
0. 8551 0.7518 0.7051

B (95%CT)
(0. 5952—1.2285)  (0.5176-1.0920) (0. 4790-1.0379)

z {0 -0. 85 -1.50 -1.77

P 1E 0.397 0.134 0.077

VE: %, PAHTE 0. 05 M E/KIMER Gt % &5
BEAY 1. RSB LE AR M DL R AR
R 2. 2L A MRl AR DL REE Z HE E IR
XA ES — BRI 1) 147 & )L AT IR AN P O ZE i R b, S5 IRR B, I
LB ASELTMRAEREMAINZER, BWARZMGTHERE XWEEE (K 12).

12 i —BAHI )L SR S A A I ML . 3230 2 R Sy by

. HREFESW RS 1 TR 2
H
" t DI
Fr o DID - P n b tfH P{H n DID t{i P{H n
I 2
2 0. 0.1 0.84 0.1 0.8 0.0 0.2 0.7
278 0. 038 272 5
E 055 9 6 3 9 75 6 95
7
=]
ﬁ—o 0.1 0.85 -0.00 0.0 0.9 0.02 0.2 0.8 2
. 0. ) ) : ) ) 07 ) ) )
g 014 3 9 Lk 4 372 7 3 2 29 ?

e o*, PAHTE 0.05 BB KIMER G E S

PR 1. fildEel) L& A ws . YER LS AR

R 2. PRI LE L AW YRR BT LR BESE 2 A AR IR
6.1.3 WABRKRR
SR JLE P BB 28.93%, ECHHA 41, 10%FEIEECR. =W A HUE 2R,
A L R ) o R RIS R . BRI 5 Bk
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50% 46.5%

41.1%

40%
Vf 28.9%
§3m '
I
%
H 20%
éj\
t

10%

0%

F(N=1243) i (N=1360) AWI(N=1189)

B 5 Heits = 1R A 0 ) L2 9 A R 5
BE— B HLERUR B, IS LZE G T o A, )RR IR T T, =
ERHMABAG I FE X EENE (B6).

60%

50%

40%

30%

20%

T mfy et S S & ||

10%

0%

H 2k (n=1243) b #(n=1360) A H(n=1189)

O m A

K6 ARt =R A A ) LES P B A 1 o 4 PR
LY LB R R R R A A R BN, fEIEH] TR R R S, T
A ZR ARG G AR R EE (R 13D,
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13 IR A ) LE PR BB A 8] U 23 A

itfate LR ZE AT PR 1 TR 2
1. 0744 1. 0538 1. 0675
B (95%CT)
(0. 8360-1. 3807) (0. 8159-1. 3610) (0. 8192-1. 3912)
z {8 0. 56 0.40 0. 48
P 1E 0.575 0.69 0.629

TE: o, PAEAE 0. 05 ML H/KHEAT STt 2422 57
B 1. P2 LE B YA DL i AR
B 2. JRHIAWILE AR TR HEWE LA BER Z#E IR
Xof Hk AN SPIIR) LZE RO R AT R ZE R R b, S5 R, UL
A B R g R R (R 14D,

14 R ILLR 5 I A ) LEE P O A A 22 0 A ) Hr

P JE B R
=L
DID t{H P 1 n
FLIR 0.072 1.85 0. 065 2432
TR 1 0.073 1.87 0. 062 2421
TR 2 0.072 1.76 0.079 2187

TE: *, PAEAE 0. 05 K B/KHEAT it 24 22 5%
B 1 R JLIE H e A DS AR
A 2. IR LI A PR RN LR RER S A R IR

6.1.4 Denver II R ETHE

I HIR A Denver 11 fAS5 R R, W TXIAJLE AR ETFHAKR 1.6 4
H, JLEUMNEERKX, B “SiE” geX2sh,  “DA-a” o “AafE-Tamit” |
“HBIME” ZABEX Y EIR1S 0 sl 4y, SIRAY & T T4 (R 15) .

#* 15 i = WA Denver 1T % A8 RAGTF 5 K8/

bR XA T it tH  pfE n

MA-FEZ 7.2140.13 7.11£0.12 7618; 0.6058 0.2728 147
B MEfEEN 12.23+% 12. 26+ 12,240 -0.248 0402 147
& 1 0.11 0.11 0. 08 6

- 11. 15+ 11.05+ IL10E oo 001 147

0.13 0.13 0.09
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11. 55+ 1. 11+ 11.32+ 0.0105

L 0.14 0.13 0. 10 2.3334 147
42. 144+ 41. 53+ 41. 82+
N - - - . .
53 0.5 0. 34 0. 94 1.2573  0.1053 147
16. 94+ 16. 69+ 16.81+ 130
YN SN - - -
M-S 0. 09 0. 10 0.07 1.8676  0.0620 |
B FE—E W 19.53+ 19. 26+ 19. 40+ 5 1561 0.0313 129
% 0.10 0.09 0. 06 : * 9
2L 22. 03+ 21. 74+ 21.89+ 129
L 0. 19 018 0. 13 1.1420  0.2537 -
. 23.52+ 23. 12+ 23.32+ 0.0065 129
A 0.10 0.10 0.07 2. 7282 % 0
82. 10+ 80. 85+ 81.43+ 128
K45 - . - L :
S5 0. 45 0. 43 0 31 1.8874  0.0593 |
X 19. 99+ 19. 55+ 19. 77+ 0.0001 111
NG S TN - - -
PAfEZ 0.08 0.07 0.05 1.0657 % 8
AW ANE - 22. 78+ 22. 45+ 22.624+ 5 9488 0.0045 112
R 0.09 0.08 0.06 : * 1
2 29. 21+ 28. 76+ 28.99+ 110
% + + +
ML 0. 19 0. 19 o 14 1.6566  0.0979 A
. 26. 45+ 25. 78+ 26. 12+ 0.0000 108
N 0.11 0.10 0.08 4.4640 . 3
98. 55+ 96. 68+ 97. 63+ 0.0019 108
<O . - - 3
wl 0. 44 0. 41 0. 30 3. 1108 * 9

VE: %, PAHTE 0. 05 RE/KIER S H 2R

LA LR IR, Denver 1T LS R “IE%” S 67. 1%, “W%E” &Lk 22.92%,
“SEETOHE 9.98%. SR R, & CIEWT BlREE 6 M E Y A, “R
W7 HBIBEIE 9 AN E 4. BB d e R, TR “IEw 7 Ak 73.22%, XTHR
H“IER” 61, 13%, T m XA 12 NE 5 FHd “nrge” Sk 19. 10%,
XFHEZH “FTEE” di B 26. 64%, TIAMR T XL 7 N E S s T “ R S 7. 68%,
SRR “SF” diE 12.23%, THAURTXHRAE 5 AN E 0 M. A ERSEK, BF
Giit B U EENE (p=0.000) (F 7).
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30% 26.6%

22.9%
K 25%
19.1%
1}% 20%
VA 12.2%
T15% |
7.7%

10%

t 5%

ey
ok
x L
H
§J\
[: |-
0%
Xof R 21, F i &t
B 5E W

B 7 ARy &SR A T TR 2 ) L3E Denver 11 JRifE&E S “nike” 5 “R%” 7o
At
T 2 A T P A IR AL A 22 1.6 DA, 1R4E H it — 2
Denver IT Ffif&sRAI, #HMHRMELR “1IEH” JLE, T4 Em TR,
HAHRZERBA S L REN (p=0.000) (& 8).

90%

0,
80% - 74.2% 75.3% 76.0% 77.3% T
62.5%

2o | 69.7
60% | 56.6 56.7 45

50%

40%

30%

20%

10%

0%

36MNHULF 36-38MH 38414 42-44hF a5 AR “it
mTHEZ m T

P 8 Ayt 2% TR 2 T AL AN B ZH 4 H R 2H )L Denver 11 &R “1EW " 4040
B HBHG AL R “ree” JLE, FWALGE T BAE, H4HZER A BE %
2E R (J9)., Hd, 36-38 NHM 42-44 N A Z S HIHE,

ZEI YIANIQE S
T T T

S AR

&
=

137



40% 37.3%
34.3%

A4

w

<

N
T

29.4%
26.6%

19.5% 9.1%
7.1%
5.2%

36PMHULF  36-380MH 384141 H 42-440hH asANAHLLE &l
mT R A

& 9 Heith £ WA A T TR AN HE 20 & W2 4 )L Denver 11 a4 “nlse” /A5
S HES GG “HH” JLE, B 3841 ANH—MNHREL, BT FAAE T
MR, HAmZERBEAGSGIFFRXMEENE (B 10D,
18% [ 16.4%
i 16% T
14% L+ 13.2%

30% - 27.0%
25% G
20% |-

15%

I L ENSMESN YIANICE

10%

¥ TCED
sy

5%

=
=

0%

12.2%

12% |
10% | 4% 9.0%
8% I

10.2% 10.8%

6% 5%
4% |-
2%
0%

T L ESRIDEEN YIANIQ

36 MHLLT 36-380H 38411 H 42-44hH 4N ALLE it
EXTIR | T

K 10 St 2 IR A T AL AN I ZH % H e 41 L2 Denver IT fRi&f R “FH " 704
X HIHA R Denver TT #REXJRAAFF P HEAT [BUHMHT, SR EIR, FEFEHIHRAL

BJn OB T AR 20, FUFTH “Fil” X AFAREREEN, Rn/aEm
0.56 43 (P=0.001; P=0.002) (& 16).
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* 16 b

Y12 )L Denver 1T JRARTS5)HIIEVA70Hr

i SN =LA BRI T PR 1 TR 2
-0.4403 -0.0339 -0.0743
B (95%Cl)
IR (-0.6528--0.2278)  (-0.1729-0.1051)  (-0.2185-0.0699)
= t 14 -4.07 -0.48 -1.01
P{H 0.000* 0.633 0.312
-0.3342 0.0925 0.0823
~ ‘ B (95%Cl)
MENE-iE N (-0.5644--0.1040)  (-0.0494-0.2344)  (-0.0627-0.2273)
4R t {8 -2.85 1.28 1.11
P{H 0.004* 0.201 0.266
-0.4514 0.5785 0.5612
B (95%Cl)
o (-0.9860--0.0833)  (-0.2356-0.9213)  (0.2120-0. 9104)
=]
t{H -1.66 3.31 3.15
P1H 0.098 0.001* 0.002*
-0.6657 -0.0224 -0.0559
B (95%Cl)
— (-0.9583--0.3731)  (-0.1722-0.1274)  (-0.2114-0..996)
t 18 -4.46 -0.29 -0.71
P1H 0.000* 0.769 0.481
-1.8768 0.6319 0.5264
B (95%Cl)
. (-3.0607--0.6930)  (0.0500-1.2138)  (-0.0620-1.1149)
i t 18 3.11 2.13 1.76
P1H 0.002* 0.033* 0.079

E: *, PETE 0.05 Ki/KHEA Uit 257
PR 1. P2 LE H b P LUk A e

AL 2. PRI ZHA)LE AW YRR, HAET DL R BESR 2 A R IR

el s — BN L HI R R A2 Denver 11 &%-REX B IR UGS 20 A3 HEAT XU 2 7y
B AT, SR SR, KU “HEnfE” X kK EA BERHEEH, 2 18 MAXK
Vi, “HENE” JRIG1E 15 0. 481 43 (P=0. 036); EIEHIMHACAEG, HiA 1 45 78R,
I F T RERE HIME” G155 0.495 7 (P=0.026); B 2 Z5 0 EIR,
FUi TR ERs “HaE” HiEE 0 0.55 45 (P=0.016) (F 17,

F 1T M RS LB EE A SN A Denver IT JFUARTS 20 I XU 22 40 15284 43 #r

- AR 2T PR 1 T 2

VAN

" DID t{§ Pfi n DID tf PIi n DID tfi P{i n

S A-#E4 -0.0050.02 0.986 262  -0.0410.16 0.876 258  -0.088 0.32 0.749 245

MENE—1E

HATEE 008 0.04 0.971 263 0,052 0.25 0.803 258  0.022 0.10 0917 245
IVEKR
295 .0.0280.08 0.940 259  0.061 0.17 0.868 254  -0.014 0.04 0.970 241
FZ0fE  0.481 2.110.036* 257  0.495 2.24 0.026* 252  0.550 2.42 0.016* 239
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PN

0.472 0.62 0.534 256

TE: o, PAEAE 0. 05 K B/KHEAT it 22 22 57

0.448 0.62 0.534 252
PR 1. AL LB A o DL AR
Bro

0.337 0.46 0.648 239

B 2. fRHIFRE LB AR PR HZEE PR BER R HE F IR

sevm g
=l7=

(R 1,

NT X Denver 1T PUANGEX ST AH B LR, ARG B ABAER Denver 11 JR
MR T G, FUFTHx « EX KB TEREH, §
7= (B 1, P=0.001) A10. 12 MpiEZE (B 2, P=0.002); ZFKij T 1% Denver T “ &
N7 HREFRIER, 115 “H7 0,06 MrEZE (A 1, P=0.033).

RIF 7 B HONARIE 7 7, JPARYESRUE Z 20, EORTHEAT 1 RIAGETH o b AT 22 2 AR A 7y

TSI Denver T1 & AEIX FORRIEE 7 AT IAST (£ 18), G5HLER, fEd]
H

R “EiE7 0. 13 M
XTAIAE Denver 11 fRifrg5 AR (“IEH” 5 “MEEamH ") 1 logit [HIH%
iz (R 18), fEFEHIMKRAL RS, KU TTiHem Denver 11 §i#E “1EH” M 53. 5%
P=0.000) £151.4% (f% 2, P=0.001),
18 I LA JLE Denver 11 bRifE Z 4. fii &4t FAR & 10 RIS 43 B
il Gt fabs LRI A 1 A 2
-0.2415 -0.0186 -0.0408
B (95%Cl) -0.
IR (-0.3581--0.1250) 09 49f0'0577) (-0.1199-0.0383)
t B -4.07 -0.48 -1.01
P{H 0.000* 0.633 0.312
-0.1697 0.0469 0.0418
- . B (95%Cl)
I —E M (-0.2865--0.0528) (-0.0251-0.1190)  (-0.0318-0.1154)
{63 t i -2.85 1.28 1.11
P{H 0.004* 0.201 0.266
B (95%Cl) -0.0996 0.1277 0.1239
- (-0.2177-0.0184) (0.0520-0.2034)  (0.0468-0.2010)
S t 1 -1.66 331 3.15
P{H 0.098 0.001* 0.002*
& (95%Cl) -0.2690 -0.0091 -0.0226
— (-0.3872--0.1507) (-0.0696-0.0515)  (-0.0854-0.0402)
tfE -4.46 -0.29 -0.71
P1H 0.000* 0.769 0.481
B (95%Cl) -0.1884 0.0634 0.0528
N (-0.3072--0.696) (0.0050-0.1218)  (-0.0062-0.1119)
- tfE -3.11 2.13 1.76
P1H 0.002* 0.033* 0.079
" ~ 0.553 0.5346 0.5142
”mﬁﬁ%ﬁﬁ B (35%C1) (0.2958—0.8103) (0. 2546-0. 8146) (0. 2205-0. 8080)
CIE /] B¢
T z 8 4.21 3.74 3.43
p i 0.000* 0.000* 0.001*
E: %, PAETE 0. 05 RE/KHER ST ¥ %R Mg R TEN logit HHER.
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PR 1. P LE AR MR DL A
AL 2. PRSI )LE AR MEAl. HART LR BESE 2 BUE R IR

Hof gt 55— BAF 147 44 )L B FE 2R AN & 11 A ) Denver 11 FIFRUE Z 43 HE47 X0 EE 25 43 15 77
M, @ERER, FUFTHR HE” X R E R EECIER, & 18 ~HZE,
CHBME” $EE 039 MaEZE (P=0.022); 7RG EGE, A 1 450 ER, KU
THU B HNME” 0.396 MrvEZE (P=0.019); A 2 5B EIR, FiUjTWE#
fem “HshfE” 0.436 MrifEZE (P=0.013) (3% 19).

R 19 ML FIAIAR A )L Denver 1T brifk 7 4 1 XUEE 22 50 A 4L 4 #T

g LR AT A | i 2
A DD tfi PfHi n DD t{§ P{i n DD tfi P{i n
/I\/\*ﬁ:/f;\ 0.039 0.20 0.843 262 0.013 0.06 0.949 258 -0.008 0.04 0.970 245
AT
HEIQEL -0.018 0.10 0.922 263 -0.015 0.08 0.935 258 -0.041 0.22 0.829 245

=iE 0.063 0.35 0.728 259  0.079 0.44 0.662 254  0.044 0.23 0.817 241
FEIE  0.394 2.310.022* 257  0.396 2.37 0.019* 252  0.436 2.51 0.013* 239

PN 0.193 1.10 0.271 256  0.169 1.00 0.319 252 0.160 0.90 0.370 239

TE: o, PAEAE 0. 05 K B/KHEAT it 22 22 5+
B 1. RS LB e A DA R AR

B 2. ¥RISELR JLEE AW M. AT DA REE R #E IR
6.2 JLEFHFEHE
6.2. 1 FKMBRFINFAKF

LI A HIL BT 5 T, BEHBARE T LE MR AR A RS L. &5 8%
FRIERAI S 173, 4% 0 it 5. 45 R EIR, KWIR KMEFRAREE N 0. 37+0. 02,
S iR E S AL (0.3640.02), WEHIRE. WEEEEIEFHERE, “Ii- S5
EREMRZ AL B EERE, v 12.95%; IEMRRICH 8y “RiEae 2L
IR EBY” , IEFRLON 2. 44%. WHJLEZRKBRINRB SR N EFRRRZ,
BT QAT i e e Z AR, B R . BB AL EL R I, M T e e FR AL i KA
IR B 0.08 4y, HZESAAS S XEZEME (P=0.0132) (£ 20),

% 20 b TR 2SR 1 X KM IR AR R4

sk H (n=1359) 2 (n=1189)
T XA &t T xR &t
B 3 7 040 032% 0.36 % 041+ 033% 0.3740.02*
( X+£SE) 0.02  0.02* 0.02 0.02  0.02 R
AYIIETIREY
AR [H] 3.76 4.47 4.12 3.51 2.74 3.11

(%)
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S EUNENE]

SR 14.89 11.82* 13.32 13.03
7 %)

S SUNERAN

R 1.5 1.3% 1.4 3.16
(%)

FLMLAH &

[ SREPS 13.68 9.37* 11.48 14.41
B (%)

REAL MR

AR 6.62 5.48* 6.03 7.03
(%)

11.77

1.77

11.61

5.48

12.37

2.44

12.95

6.22

E: *, PHTE 0.05 KM /KHER Fit22 £ R
e *, PHTE 0.05 KR/KHER Git22 £ 57
6.2.2 FEFBEUERER

ELWREN LA =2 LB CER 3 BL UL, ANFHIEE AR
R (KRR MEER (B4 (HOME I1T). K, ZWIEE KA 7 HOME

bRk 3-5 4l JUiA RO 1 16 TR H . 89RER, “BREREDA A%/ it
BT PR, BEERIRA S/ e =k B BB RNET

R T IR ", “EEIE RN R B X W T INRRAR AN TY5E

R TP A 0 1 3 TR (R 21D,

# 21 AN IAE T HIARNK A (KEAREMEER (3-5 2)) 501EN

Ei=tn SR T4l pfE
BHERBRDH ARG/ A 54.8%  65.4% 0.002*
SFRIEERE, BEIE R NS/ i =k DL g 41.5%  49.3% 0.029*
TE B I SRR A A AR 2 /0 A Ath /i 25 — 1 75 )5 Bl /N 5235 87.1%  83.9% 0.199
fil/ i B EFRE D 52 FKN—iEnz— IR 82.6% 82.0% 0.825
i BBV E s, R, GRS R ORI S 4T i A/
It 48.3%  50.3%  0.587
BHFREBREDIT T —MaE 6. 4% 7.6% 0.51
BT A E Fr/CD #6es, - HZ2/F 5 5kIE Fr/CD/REHy 80.0%  78.8%  0.664
BB IR N e BERBBZ AT 94.8%  92.6% 0.206
BB RN BIEXT B #Z TIN5 61.2% 56.4% 0.173
BB R N R B EX T B IR & Mgt 90.2%  96.2% 0.001*
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o

o

SEIE IR N R TE T B NIRRT 89.0%  95.6% 0.001*

g
g

REMTRNEY), RESEZTHORM ikt 70.2%  68.7% 0.632
R, BEREBEMZEEABIL 5 AN/ 59.0%  54.4%  0.194
WREZTIN, BREASZCHE HZT 45.5%  45.6%  0.961

HE—FER, BHENENETTEZTRSHYIE/ REIE/EARE  32.7%  26.4%  0.055

E: %, PHAE 0.05 KRB KHEA it R

ZIWERLEREALT =02 — VR A (KEER TR ER (B41)LROY  (HOME
IT)o HOME IT JL00 N HAYERE: “3egh”. “IRIRMIHL " “EMB7. “RES 5-E7.
CHERASATE 7. BT SRR AR A B R A AR DUE R A e, R E R A RN
FUOMLEL IR o) B A KR R, DU HOME 1T B Mr R EFEX/ADHULESH . ko, 84
e R S AR BENH 73 100 23 AT T E B A . AR EIR, HOME IT &S 4540 4 71. 49
+0. 84, mFHIALAAG (67, T1£0. 46) . Hodr, 1950 e s M 4E N KK S 5% 7(88. 97
+0.91), HRIRI4EE Ry “AEERHLL” (60.15+1.22), H—B @b kB, +
HAR -T2 b R AL AE T A 4R BRI o By, “2E22IMPRL” miE 8 4. MR T
PSR AL B4 7 B, B “da” AR B H G2 LR R A, HAhLEE
FI 2 S A gt R L BB E . W = IR &5, S 4E 1S5 EOUAWTE & ik
#(F22),

* 22 L =WHEE T RAN A (KEATEER (YLD ) B 150

“4e T $E2 (n=1544) H (n=1342) Z3 (n=400)
(Xt Fm Al ST T e
SE) A mom o A
X BE
JA i 5887 5885 5886 70.08 6546 67.71 74.62 68.28 71.49
o+ + + + + + + + +
215 0.65 0.58 0.43 0.63 0.64* 0.46 1.01 1.26* 0.84
ﬁj\

71.75 7161 71.67 61.22 57.38 59.26 67.41 65.15 66.29
gk + + + + + + e

1.19 1.06 0.79 1.39 1.33* 0.96 2.25 - 1.63
OBE 38.60 37.26 37.87 57.57 5485 56.18 62.69 57.59 60.15
(TR - + + + + + + + +
g2l 1.00 0.88 0.66 0.97 0.91* 0.67 1.76 1.68* 1.22
25 52.48 52.52 52.50 77.03 6846 72.64 82.18 74.20 78.22

+ + + + + + + + +

PR 1.09 1.01 0.74 0.87 0.98* 0.67 1.46 1.84* 1.19
X K 7481 7551 7519 91.69 8791 89.76 92.7 85.18
Zz 5 % + + + + + + + 88.97
e 0.89 0.78 0.59 0.54 0.58* 0.40 1.09 1.40%* *
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0..91

¥} ¥ 5674 5731 57.05 62.71 57.17 59.88 67.16

59.70 63.45
O + o+ 4 + o+ 4
1 0.88 0.78 0.58 0.99 0.97* 0.70 1.71 1.84* 1.27

e o*, PAHTE 0.05 I /KHER Gt 22 £ 7.

K OE 223 i, SRR FI& I 2 [/ — b JLEE R HOME 1T 4543 T8 B4 #T
SRR, EEHIMHERE)E, ELAWIAAN, 25 22 MAKY T, HOME IT B84
Fe X V7 RT3 s 5. 39 48 (IEAY 1, P=0.018) Ml 4.96 4> (FiA 2, P=0.030). Ti/M4E
fE& B E AR, EARASIHE LR EE (R 23).
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* 23 AL AR A (RKES MR ER L)L (HOME IT)) AEH Z /A oy

Mr
BRI R T R | AL 2
& D
Fr DD tfH P{H n | tf5 PfH n DD tfi Pf n
D
5
=
© 525 2.2 © 23 0018 77 496 2.1 0030 74
5 0.022* 784 3
N 9 9 5 6 * 9 0 8 * 2
9
6
B 6.22 14 o162 794 , 14 o156 78 585 12 .00 75
g9 5 : ' P: : 9 6 9 ' 1
1
78 5
5 © 16 79 5.85 1.7 75
f 501 1.5 0.133 795 3 7 0106 : ' 0.077
2 0 0 7 2
7H 4
2 5
s 3
>l 317 08 © 08 79 2.87 0.7 75
o6 3 0.405 797 0o 7 0417 0 g 0438
X !
9
5 4
K 499 15 "~ 15 78 467 1.4 74
5 6 ; 0.117 791 Z 5 0112 0 g 0140 g
H 6
I 5
% 564 1.6 © 17 79 533 15 75
%5 9 5 0.091 795 9 5 0074 3 . 0119
t !
8

TE: *, PAEAE 0.05 K BKIER St~ 257
B 1. R LB H e P DAL AR
B 2. RAIRLLEE H e PR RN LR BER 2 #0F R IR

145



7. FERIEER

“EFEHE” BHEH N ETTRE T IR AR, SRR B SLIG B, s
XPFELE . . A S BRI R T, SRR, ERERUIML LS T
TRHX 0-3 & LEIE. IBEFERRENIKE, MIKEKKE, EFRARRLAA
TRENRBEASESR . KR INIREE T HUS R E T 3R X K A
XFEE XN, W TREREHRE, e TR THNE. KRS X Kz
P LE R WE TR T2, RIE T ERT IR,

L FU3EHMIX 0—3 5 JLE LG IR E =4 T RIFE3E8ER, b “MHanE”.
“EiBT HRXREMIEEERERE.

) KMEEEGERE, EEf)LEAR. WAl HAENF. REEZHE FERSEAR

BT, FUTHUEJLER /158 (Denver 11D “IEH 7 (MRS 51. 4%.

2)  AWPAERYERE, TR KRB “IEH” S 73.22%, T iRA
12 ANES A B AR T T3 IR,

3  AMWPMAEEIERM, Tidl v Gk 19, 10%, HEXTRRAK T AN E S A K
HS A T TRAAC T X REZH, Horh 36-38 AN Fl 42-44 AN H 20 8] 2 5 3 )
2,

4)  AWREERYERE, T4 “FE7 G 7.68% XA 5 ANE D A
B 38-41 A —ASHEYHAN, Hoe AR TR« 5 7 SO T IR T R4

5)  AHIRARIERN, EEHMECEEFMT, THALSBAR “SiE” X
R 4643 73 42 51 0. 56 73

6) XTI JLEMERE MR, &3 18 MHKV, JLE “HIME” 35 0.436
MRiEZE .

2. FUINZKEFEMBERTEE A TERSR . WL LERRE ST RH, &
i 22 MA KV, FEREMEELR (HOME IT) M504 m 4. 96 4y, FHZ b, Fi
10 M HJE, JLE KBS O A0, VPl gs R EoR, I b R AE “ 8z
gy, IR, CEIMEL. “REKSHERRET. AR BANYEE L
f B m, Hd “SEIME 1R R .

3. FAHLEAKKRE L T RO . SRS IR, A B AT,
T )LER “FiA S m (HAZ)” LEXTIRA R 0. 14 MaiEZE . X IEZR JLE 1R
EEHTR I, 23 18 MH KV, JLEHE R R 15. 3%,

4. FUIELRIE LB FKEBS2E 70, B8 LESRAR T, BRI T HENBMRIER.
TR T TRZH A6 R 2H ) L 28 (R 232 8 Rt kb 7, 1T L7 % B0 I R UL i 58 4 — 3K
FITEBLR, PR R, TR LE S R OMRMNER LLAAES S, T
T4 )L E AT & E A IR AL 0. 09g/dl, ZRWHEA S R, &
2k, IR ARLE AR TR I, Bt A L P 4D R A A AR R R Ak
FIMFERILZ: (11.49+0.11) , BEEEFRME VLA T H R, L
P AT [ A B R S 12, 2440. 03, AEAWAAR, JLECEILE
RE#HA, JLERFMAEA SRR 12.38+0. 02, {REFIER K.

S 3CHR
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ERTHE X )LE N MAB AR KB
g

AKX
NN PN

1.7 R

KEWFERN, JLE 3-6 ZHEAINEES . Bk, TERAEH B4 LT 1,
MR E R EAS TR R OGN . ZES I X LB AT R 7%, W DM R R 47 1) 5
7. YRR ARSI CL RN AR ST, MTAEAAIE B G 3R a8 R 2 o &P T 1w Fidk
—B R, R LE R AT AT RAGE Nk B A R E BRI LE I Re ) 2
PE (Duncan and Magnuson, 2013). #8110, FKE HEIZRI#E A LT IEEN=HEAL,
R €2017 FEBE X RGIFELE) HdE, 2016 FEAHELRLH HERHFLR L H
1 7.2%, A4 LEECEA S 40U S BT 40% A . R E LR E H i A E K
R RIS, FATEE A PSR S T LS BE A FERE . iliE (2015
W E A SR AR TS D, 2014 4F, FANHLDXCRET 7-15 B )LES, R EZLN
97.5%, 1M 3-6 & JLELELLEIIELENCA 72.5%. L9757 30% 13T AT ) L8 R 24 2401
HE. FEN, KA TR EZERLEMS) LA ZREL. WE 1R, X 2000 4
HAMBANS, KA TWNMET SIS A S EERLE L) LN RN 48%, 1
KEWA ST LV A5 S B2 ) ) LE R %) LI 22 2 U =ik 94% A0 4

WR 3-6 BIFHHBENIILENJER KRR REL, BABUNMZELFHHE
FEARGRGIEE, R ERTHE . R, BN EA AT R &P T E T
X LE NI A R R R0 o A 7R o 25— AN 20E I S H X — sk
B R Ak v 2 AT A ) LE A G AR N EN 68 0 AT HRZ I . ASHH FL I 25 B n] DUABUR 2 15
B =R BE PN LS HE VW TR AL SRR

AR, KR KT 5 HT B8 52 A U2 T ROk B R e . A S0 b

BOVANE R A B K0TS 50 N ORUE ST 0T s A 7T . ARBH Fi gl S nT Do HoAth Jk J v
] 2% 3 Je 27 1 20 A SR T AH SC R

AR A R BT TR ey 2018 SE BT BT SR
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223k

TERREIE AL (skill formation) BEALHT, AMIHRETE BUE — AW sh A ke i
2 (Cunha et al., 2006; Cunha and Heckman, 2007, 2010). ANIFEER M FEE S T 240
Bt NTHIAKRE R EM BAE Y 2 ek e R e B AR, XL AR o3RG 1X
LR B ) “BIUBIYT (sensitive period) . BF—Fr BB REAIFENAE = F — I B di g Hife
AEPEHAR B CBRE, —2H R HIRAE (self-productivity ), HI—ANFr BT Ak
HI457 Re N 5E Ja WP BRSO RE s R HRE M EAME  (complementarity), BA= 7 & {4
— /NI BOE B BERE TR 5 SR BRI AR R AR . R, N I B BT I Rl R B L
AR 3 IS W ek, ) L3 S A ECE B # Rl % 55 (Cunha et al., 2006; Heckman, 2006).

PERERISE K EEEN)LER R IR E. £EH 20 4 60 FACLLRSLE T
—RHLERIATIIE, FIEEREF B FERMF)LE T 1
H A HE i B 2= E W 711Kl (Perry Preschool Program) FlJ 4 it%l| (Head Start). B iF
4 5T 35 B Lz 5 0 H 520 1) 2534 WL Duncan and Magnuson (2013)

i L 22 RT LB BT 1R (Perry Preschool Program) & 32 [ & 5.5 214 L H
KIARCRA T H o %30 H £ 1962-1967 fE[RIEHL T 123 45K B B8R GHT 2 22 1IN
FKEEW 3-4 % )LEE, FFRENIKE I B A 700 208 T A AN i 2 . T2 L3 & R AR %
RUHEEESZ 2.5 /DT I B0E 10, B2 — IR 90 7B UMK 75, Frek— B,
WEARFIBEI AL 1 IX L) LE 2 J5 B E 40 S B AEIRES, RIS EGAML, s
SEAL SRR AEEI AR E R D, RFEALGRERBRIR L, maEP kR, gl A
WK R Z = 1R 2 (Heckman et al., 2010). Heckman et al. (2013) i3 —5 K IR
SR A BT O AR AN PERRAE X X L A o R AR R AR R . L B 2 R A
FOUH R SEEG 45 A IR T 4 LEE XN AR R BEA Z 7M. K@i .
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Frui it (Head Start) F 196542 4R350, 238 EIIRBUTIE 4 N 1 E RS B R
FHLERERTE . 1EA RT3, 1%k FE R RN K EE3-5% 1)L
HIRAME AR EE . BT PRI TR LE IR B A ERE,
ARG AT RE S R T 2k, SR A S AR T, T A A IR (AR R A s A
S E A . A v S0 7 A VPl R RO T, R BZ I R e i L
I ATRE TN 2E ST R, SN RE TR R B 1E F JLAE JR vl 2k 7 o (EZ T H X — LR
EAKWR W, WS EEE O, s, BERIIEIEZSE (Garces et al., 2002).
SR, FFu TR AR N R0 AE F0 B A RN RS (IR R A — B . BT DAASH a2 AT
2HRE AT NEUKR IS FRAE 7= AR 1K e A 5 ) Hp R 1) B

KEBIr KT 2T 2UE R R SRS 5 T Rk B X e . b E, REHY¥ER
o E AT HE R E A (Luo etal, 2012), A 2E 52 @7 AT H0E B A 2
& (ERRGESE, 2016, JLF-E AW o B 2200 2808 % ) LEE N ) B A Kk R 1 IR S5
Mo GKEAZE (2018) /DB FT 2B X 22 B AR I I 7T . ASHIE 502 5
— AR B E 22 A 2B ) LEE D RTRE 7 AT FE R RE 7 DR SR PR AT A
3. FEERMHEL KWE

2010 4F 5 A 5 H, WEEHSEVGENT (FE b K I ZE ook e R 99 2
(2010-2020 )Y, HAIHBE R RN SR MR EFE H B 2020 G E FEAE I 2401
HE, BiEBERZE, #2020 4, FEEAT—FHE, BARZEIEDR 95%., AR LT
WEHTE, AR XY X ERT=EHE . M 2010 046, A EEURF 46 8 S BUR A
WEAI BT B a B I H , KITREA T, B EE R4 LI .

Kl 2 BoR T 1994-2015 S [E 40 )L S50k, RATATLLE R, 4h) LIRS BT W
AN TE) A B TR R AR B — 2 2001 R4 LIEECERIZ R %, wRE2 BT HUS IR
AEA Ak e, 51 K &) LIE OGS 300 s — 24 LI 7E 2010 4 2 fa 35 i,
FERMT RRINED) (it AT, FRATEZFIH 2010 440 ) LI EE SR
TR — A A e SRR 22 BT A L R R R ] 3 BoR T 2005-2014 4R HUE 2
BAWRBEN ., TREFIHE LHABFELWBRNE LA HE BRI EELR, T
2010 fE2 Jet g . B 4 Z)m 7 2001-2015 FAE JLELD LB ER . 41)LETBA
SF 1 2000 4F DR IR WT TS, 2000 ERIASE] 40% FTHF] 2016 4F BT 80%,
Hrr 2010 FJ5 B EEE N
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K 4: 2 LIEE A2 2001-2015
AT CFPS B 162 M #% 8 2010 4 —2011 (A1 %h ) LI 2= o3 K
A AR AE VU EEY R IR (SRIRdL) Rk AR 3T (4D,
5 R T 2006-2011 4 [ARIEY 7K X 2S5k X 4y LI E =R ES . FHmE, &
P9k X 3T S T 20 S B (2010 4F) 2 ATHI4)LIEECE R /D . 2006-2010 4E ],
K XA sk X 4 LR B g 2208 BT, B BTH&EARLL. 2011 4, &P kXM
) LI B AR, sk ORI 5Kk X (140 ) Ll $ i 22 = AE 2010 4F 2 J5 46708
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Bl 5. R ESERTEE M SR X AR 5K X B4 ) Ll
FiAh, FRATRT DURRSE AN A H A H AR S 9AE 2010 4l 58 L7 BT 2R
7E 2010 FF 2 JG5E AT E WAL, 1E 2010 2 )5 58 BRI 208 B TT DL AE T T
J& (Post-Intervention) WIME, XS F7E 2010 2 G 5EAF AT E K/MEATN S, M1
T-1iHT (Pre-Intervention) MMAE o
4. 59
AHE TR o E K BRI R (CFPS) 2016 fE¥idi. CFPS Hidbai K2 E A
SRR G (ISSS) SEHfi ) — I 5 7R s BREF IR . HKEE . #EX =N EIREIEL
5, B ER . 25 A0, ZEAEENARIT. HTHAEE, RATHEARRE
£ 10-15 %)L& . H, 10 &) LE N8 2010 FFH B —AN2ERT80E B &I H 20
A
BATH=EAEEREELERINANGE YT, 25l B %A 1248 5. FiErdiz
1 MEH BT 77 . EARE T, JRAVEE AR I E, Shld (D
BEWE, HkME)LE L SEEIORAR LU, B, HEIHER K —DMAKTH
B AR WS, FISEPRECE K& VIFHIC (Jacob and Wilder, 2010). (2) HiZ L,
B LE SR SRR AE 0. (3) 81T, EE)LE G5,
(4) ZEESERFR 5, B LE R FER S SR R L AR SOZAL R R B
5. R g
T AT AT ZCE L E N ENRE ST A AR N R RE R R I RE e, FRATT AR U 22 )
BB EWIT
Yiet = pKindergartenicHS + ﬁXi,ct + 66 + Vi + 6pt + ¢tVVc + €ict (D
Hory 2 AR LR B 4R R AR AE ST o MR TN EIFIAE NI BE, Kindergarten; s /& ™M
TE 5 % I FrAE3 i 4 ) L BOR o 30, p R I OCHESHL, a4 ) LI B i 3G ot
JLEINFNRE /I AR NI RE ST 0052 . R, pffi v 2 S M intention-to-treat (ITT) %X
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Rio X FRERAMERIZBERAE, QAR RIE. P EURES . SRR SRR
SCORANEESR (1 32 2R KT ISR BE NN B 3kl [ 5 ROni s F ) 1 5 40 )L el B A
PRI N T3 58 A Jre A S AN B I T AR A RIS AT RAAIE o FRAT TP 1 A HE AR 43 [
SERLy, s[RI P T A8 03 AR ] 8 RN S e o FRATHE— 28 SEVF SR AR IR S
A DABEAE DXCRFAE W, T AR AL, S 32 A DORMIEAN R AR SR I SE EL e € RZET, T
FEIR T - Y A 5 3 J2 1
A DCRFIEW, 35 BB X AN U5 TR A, o 8 A 3l e 1 P 8 X 4

6. MILHER

FATE Seflith 4 LI B LA LR SR AR . R 2 55 (1) JEH] 74
RMZRBERFAE, RSO EE RN, MAE fr- AR € 2N« B (2) BB T 3T
2 RN, B (3) FUHE— DI TALCRAE AT AR SR S B 55 (3D FIEERR
W, %)L FE AR A3 ) DL 4R L E L LR R BRI S, %)L A AR n
10%, JLELNJLFEAN 2R & 3.1 N EH 2

K241 L B A1) LI\ 275 [ 5 i)

€] () 3)
Variables Preschool Preschool Preschool
Log (kindergarten) 0.14%%* 0.31%** 0.31%**
(0.018) (0.054) (0.054)
Male -0.021 -0.024 -0.029
(0.017) (0.018) (0.018)
Han 0.15%** 0.084* 0.064
(0.039) (0.050) (0.050)
Urban 0.0080 0.011 0.014
(0.0080) (0.010) (0.013)
# of siblings -0.042%** -0.032%* -0.025%
(0.012) (0.014) (0.015)
Mother's education 0.0171%*** 0.0086%** 0.0070%*
(0.0028) (0.0031) (0.0033)
Father's education 0.0089%** 0.0058* 0.0050
(0.0029) (0.0030) (0.0033)
Log household income per capita 0.0036 -0.0020 -0.013
(0.011) (0.012) (0.014)
Household size 0.00086 0.0030 0.0029
(0.0054) (0.0060) (0.0065)
Observations 1,657 1,657 1,510
R-squared 0.371 0.480 0.503
Controls Yes Yes Yes
Birth year fixed effects Yes Yes Yes
Province-birth year fixed effects Yes Yes Yes
County fixed effects No Yes Yes
County char * Cohort FE No No Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01,
** p<0.05, * p<0.1.

N T ANFIRE IAEAN RS ) LEE 2 (8] S8 BAT T B, BRATRE 1A E 1245 70 A8
B Eketritb. £ 3 i 74 LEBEEXARIRE IR 45 REoR, 4h) L%
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FIEINAN 25 25 R PR AZ A5 70 (RDZIFISERS ), (E ] DUR 25 5w Bl il s 4L
P ECR N 10%, HeE RS & 0.033 MriEz.

® 3. ) LRBCE AR

(D ) 3)
Variables Word 1 Word 2 Math
Log (# kindergartens) 0.088 -0.027 0.33%*
0.17) 0.17) (0.18)
Male -0.12%* -0.086 0.17%**
(0.059) (0.060) (0.059)
Han -0.075 0.097 0.0074
(0.16) (0.16) (0.13)
Urban -0.034 -0.028 0.072
(0.030) (0.030) (0.045)
# of siblings -0.037 -0.014 -0.0042
(0.044) (0.045) (0.047)
Mother's education 0.012 -0.00086 0.020%*
(0.010) (0.0100) (0.010)
Father's education 0.015 0.019* 0.027%*
(0.011) (0.011) (0.011)
Log household income per capita 0.0096 -0.027 0.0031
(0.038) (0.040) (0.036)
Household size -0.0085 -0.013 0.019
(0.021) (0.020) (0.019)
Observations 1,360 1,307 1,365
R-squared 0.337 0.351 0.318
Controls Yes Yes Yes
Birth year fixed effects Yes Yes Yes
Province-birth year FE Yes Yes Yes
County FE Yes Yes Yes
County char * Cohort FE Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01,
** p<0.05, * p<0.1.

R 4R T 4h) L BCREXTHRAFIRE T 5, 25 RER B4 ) LSO g A & B2
s LB I ECE Y, e AR R SIS R L. HE, g LEECE SIS B
O ) LE AR S R AR

R 4. 4 LI BCE XS AR BE 12

(1 2 3) “4)
VARIABLES Education aspiration Relationship  Leadership  Grade-for-age
Log (# kindergartens) -0.036 0.72% -0.010 0.0055
(0.097) (0.38) (0.086) (0.097)
Male -0.14%** -0.18 -0.070** -0.038
(0.029) (0.12) (0.028) (0.029)
Han 0.17*%* 0.15 0.045 -0.13*
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Urban

# of siblings
Mother's education
Father's education

Log household income per
capita

Household size

Observations

R-squared

Controls

Birth year fixed effects
Province-birth year FE
County FE

County char * Cohort FE

(0.074)
0.00039
(0.019)
-0.028
(0.021)
0.013%%*
(0.0045)
0.0080
(0.0051)
0.020

(0.019)
-0.0027
(0.010)

1,464
0.304
Yes
Yes
Yes
Yes
Yes

(0.29)
-0.065
(0.047)
-0.14
(0.089)
-0.0031
(0.018)
0.019
(0.021)
-0.016

(0.089)
-0.0072
(0.037)

606
0.400
Yes
Yes
Yes
Yes
Yes

(0.071)
-0.0097
(0.017)
0.031
(0.021)
0.0089*
(0.0047)
0.0035
(0.0049)
0.023

(0.019)
-0.0059
(0.0094)

1,439
0.272
Yes
Yes
Yes
Yes
Yes

(0.065)
-0.015
(0.017)
-0.064%%*
(0.020)
0.0089*
(0.0049)
0.0095%**
(0.0047)
0.0093

(0.019)
0.0072
(0.0097)

1,445
0.349
Yes
Yes
Yes
Yes
Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01,

** p<0.05, * p<0.1.
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o )L B 7 1 R S L 5
R NP e LA
W

JUHE T TR R — TR R v T S fe R 1) AT ) B, LB TR AN RO A
EUUNESEEN 5 2 W &E SR G =R 11 T N = R BTl e S AR D AN A& X (1 AN 3
FESE PR ZON LS TR R AR . A SCR A [E i B 5 7E R I & diE (CHNS) , JF&ai &
B RAAGURAR ) LA K ARIE, 8T 1 IRED LR E TRERR I AR, T 5
WH L W2 IR LE R FE TR R AR LR, R LEE SR BRI
SRR SGE S, HA R R ISR f 22 BE AR /o [RI, AR SCIE#E— 2B
logistic PIATTERIBA RN FKEE M8 RACRFEE R ZNT LE B TR B2 1k
IS o

REEE . JLEEIREA FIEUWON; REmpLE]

* RAR A O B R R Tk 2 2018 AR B W TR
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—. &t

JUEE S TR R — o R P B S A R e U I A, LR R AN KB A AN
S5 e ] B Ak BRI K A TG K R B AR AR o R R I SRS TR M X 1 ) L B 7 77 A R i) R
WAFLE. De Onis 55 A\ (20000 f8H, KIEFEZKR S5 Z LN ILEAKIE =02 —4KiR
S, —MRIME, JLENBMNERARSSBIH KT BREMEE, f2unH iR fERen 2
SRR, REFWE R TAERE MK, RS MmN, 3R A R P AL I 2
AR TR, SR TR PN 0 R R T SR AT IESURT AR AR R R B A ) LB 1 5
fEEMBE, HFERBN S BERBEEAE NI RSN EETBTFB. JiFe
FIETE 2015 FRERE R LR R E BEF—2020 F9 F AN O AT, miE
BRI R IR 5L, SRR BIENMB RIS R RA SRR, BRI IRE, Wahkixs
RIFRE, SR ERE ), RIEL TR YWt R A bR L s B S JEH B
— AN LE R AR FOR I B 4 2 5 N NS RN T B R, 85 13 2 )L
HEFMEKT, /R LEEFRBROROUZERE, REEAMEH S EE NN, 1M
NRBINBYIN:R=iS92 2RV o)A IS R SRV Er T =PI =C i S ) [T

KA &G AR s L3 K R R R 2 —, 6L PR RS A n] 240
MIsemfER . RKEASEGFHA AT &R, SRS EXCEMBAEREE . Bk
B, ASHAr . BTN ESE, HAP 2Bl N RS FE L 2 5 AL K 1) — AN B 2
Fabmo FARNT JLEE IR J R A & B R0, T A2 JE ik AR L B 5% IR M SR v AR IR 2R, i
REAME R ZE 730 KA T & 5 RTINS, XHLER SO B~ 40w BRI
W, T EREN, BROTFEREW T M. gm)lEE R ERNEERNREMI 47 X
SE IR BB AT A S X LB S FR R AR R 7 Sk, AR SCIE e AT R 1 K
ST B SE S B SE AT, B e T LB E SR BRI M . 2E—, PELESE
fEROR O AR R B, JE D LEE TR BOR I Xk e N2 5 e FLAR
s =, URNRIZENJLEE FRE IR sz 2P0, Hoph R Zx ) LS 77 fd B
KRB, AN ARE. FKEFRER. HREE LR R, @ kT ) LEE 7@
FREFZMALE] P ES BTSSR, FEIR A G BUR I, A AR B NGE L E K
B, Mgk 3 E s ol ok & .

. XHRZER

(—) ESMFARIR

[ Hh 22350 T LB S FR g B 2 L 20 M = B NN RO AL E RS R R . —
BB 23 BT SO KHE B 521 . Goode 25 A\(2014)F1 I CHNS %4k K0 78 K EE N
X JLEE AR R A2 o AATT R BLAE Hh ) LB () B ARRE AN ) L3 A BRE e SRR N SR A TE A 1%
BEEERT. 0-12 B HIBREH, RBFRIMERERIN. KER BAESERE TR R F RN
S LB A BRI EEIEIE . B 17 0, B XS ], BREE ROR R T
BsR, AATRIL, REFEKER)LEEE S E L UME R, HFRR AR 0]
AU A R AR A o TSNS R A R AN 1)) L EE i R B2 BE K . Baeten 55 A (2013)
FIFH b E g R 578 2 A (CHNS) O KA IR U 73 Bt A IS\ IR sl 1 5 28 Tl e e 22 R
9% &, I HLEE IRHI Fabr. A 145 HAE 1991-2006 4E (7] IRHI Fa 4R3I 1 #EL Hi s,
FLAE Fe gl 2R 00 v [ A {g B 22 B SUR AN P25 26 (B — BB S8 A IR i B
HEH M. Gao 25N (2014) FIH 2007 45 A [ 3 11 5% B N 18 A 5o A0 {8 1) #3- 43- DT
W5, WAL T AR VE R R A B TR K E AT E 2 A TR E . ATk
W, TEHE RARRITTH, Hesz A im IR R EE S AR R N 1S 2 AR, BPAESELR
B Xof ) L 2 {gE R A AR

WA — 5B 2 i S AR R Z0 ) LS FR R R2M . Chen 25\ (2007) {# 4
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W FR ) LB B R AR EAE R 4 P Id BB X Y LI R . BT WOFR B 1 B2 R 5 A0 Bk
ToxK, BT E SR BN T RE N B IS R AR, B T RO,
HUHR IR . B RR LA A5 AR T, BERBE TR LE S R o EE
IR . M8 R I 225 A 5 )L I AR R R R . Luo 25N (2011) FIFTE
Hh ] 7 b DX BE AT 1) 4000 4% 44 7827 A v R TR 465 KA 4K 10) 25 T8 28 B AR v A R 4R 1)
i, REREHILEATEHERFMX A MERE, Ho NN FEELFERH
SR 2. AT RN, SRS TAE T %718 A2 AT DL R S BE2 0B K SPRAR I % T
A E AT EE .
(=) HEAXERER

BEEWNGT ) LEE FR R I T RIS, KB 0 70O AR N (178 FR 8RR,
R ) L B AR 1] ) 73 i A 2 BEAR R A B ST LB IR — A, RO RN AL B k)
ZIER R BRIES (2009) 3ZFH 2000, 2004 F1 2006 4F 1 [FHE 7 SRR, 72
M T SRS AR B S ) LB B R SR o BIF AU I, SCBEAME TAEXT 0-5 2 2444
AU 5P LB AR BRI R 5o, 220 Al LZE (R B T R IE N K =97 461k R
BEAME TAEXS 6-18 % 2404 LB AR BEA B E W 72 m, K502 H AT REEAE R X B 57 JLE
R T B B2, T X — e A RN K R EEZ (B TE R 22 5. BRI
BOFEAERKRE R, FREWN KT8 AR SR B BB 51 A2 107 7= 5 o
AT RE X B A SR B N R . B ZE RN 5o (2012) 8 A E R EEE I R A
P, RIC T BRI ST LA AT 0 T A AN LB R RE M, B AT T A BRI R ER
BESEAE JLEA R AR BT 3 it T LB R . RS RER: BEEE
HEN 57 3 J1TT 37 3R A AR G BUCRESE OB LEE I (R] 982, SR ER TAE M BESE F TAF
)R IE R T ) LE R R R ARSI TR BESE R AT 4 MeAh, TERESES7 BN
I IER M VERR, B N FH A SR T/ T LB R A, (H3RE T1E
RIS ) LB f R A S S R B o AR AR LB {e Rt TR oy sh ik A 1 I Ve 2 Ja R 3L,
RESETE L 0-2 2 M Bttt N 55780 Sy s o JL B Ag R AE S m s, (R R 7E S ik B AS
B3, A (2009) FIA G EEESEFFEERYE, HE T 5B RS,
W7t 45 R R E ARG T & AR REATEE, I H AR b X ) fd FEAS T2 72 B
FE T X, HHEE AR S NN EESRE, 32 MR B m
Ko HABRER (2005) FIFH S =K E K DA RS SR 0 B V@RS, T TR
[ e SR A B X fa BEAE P a8, XSHHIE (20100 FI I HRIBE 2550 78 T 2006 4F K3
R R AR, 3R IR RO T URON I8 AN S R P AT T A T A o0k

[ B A5 /N0 0 1 SORIF A A DR o0 JL B A RE A EE . R A (2007) R 2000
SRR E R S IR R AR, T T AR ) LB SRR PRI B A X A IR R AR AN L 2 i R
ISR, 53 AR T ARk X IR At 1 e A R T2 AR B 97 AR 45 2 75 R A L2 AR 4 B tR
HIEMRW. BRI, B AR X ) UEE fa FER 0 A gt 3 AR MR P R BE 28 5 FR
AL X Ab Bt () 2, TR AN AL X AR B 7 AR 45 A N IR0 X LB AR R K 7= A i
ERom . HEr, B ERMAS FEA S S UFRFIE I K BEE SR X DA RS EAAEAR
P, X DA ST AR SS JEE AR BE A AR R AT 55 98 KB L E g, R AY KRN
PR L AR BRI ZE BE AR o AR A SRS (2009) ) A T 27 DU vk T A AR 4% 1
IR GEEE, AT R EAR AT N sl 5 s ) LE A B DL DA RS R Z I B R R . B AL
R SHARSNJLEM, W5)LEMAEE “mERE, mliz®” FRHE, F14E “&
TS SR B I, WA BRI ERE” M TARS S EEAI S AR
JLEZ AR E R Z S, W) LE RS WE— kg 5 <5 w4 A A [ 0 4 B REORLR T2 A= Bl %5 )
FAMLZ, ABRESRAME BB <7 )L, HBR KR E . 2R R, TR 5.

AT E N OAE SCEA LR LS A . B, A SOBASE IR T-5 B ) L3 {8 e
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RO FEMA R 2R IR TT, T2 o b i) LEE FR M RS2 JL, ASCR 5T
W N TR ER e Lt e 22 bR o J LR R AR, AN SRS BR T A SOk oh S REIEURE . RS
FIANBEAT N BRI MR T SRS R R B =, AR SCRORT SR T L E SR
i J3E U A Hdle St i DA LB AR Kb HE RO EE, AR AN FIBIX 3 2 )L 4
FREARBRBEAT 7800 R EUAI 34T, orboxd 1991 4R 3 2009 A2 KRS FE IR 4 [ ) L #7718 Bk
AR HAT M, RIS P T AR AR IX Rk 2 ) L 1S TR R TR AR 1032
ke, R 1 B E AR XA FHE R 8 TR B AST S 0RO fa, AR R
T RN 5 LA e A2 i B R ARSI DAL 36, 1) ARt S W Nl A BT
FBEDRI R« AR PR 3R S S B PR 3 DU SRAB R ) L 24 e 114 5 M) R0 R AR B0 A SIE AL 3

=, BiERE R

AT FTAE s 2 Bk 5 T B R B SRR A A (CHNS) At Ft P AR ZH 21
JLEAEKARE, FIHLEHE A MIEAR 8 bk, PEERES SRR
(CHNS) #i¥ /& th A6+ 2 g R 2z 20t 1L 4 K R S8 ) [ S48 R F= 9F 70 BT 45 95 08 087 42 il
H AL ES G, R B EN RS R SRR N R EER, bR E E B  E
[Pt S 2 PR EE R N O (8 FRAE BRI SEm . ZR Ees T AR B . BIF R R
A FLEHIRAVE BEFR AR S5 5 T Z AR KU, AR RIL. 7. AR, {95,
-~ b R TP SR, R R E RGN E GRL L R, SREL
IBGMEE R g, BEALEREDUAN &, JRIERA ST AR KT AR 3 i 7
FEAS. CHNS A HE T 1989, 1991, 1993, 1997. 2000, 2004. 2009 % 2009 4F4E %
eGSR, KRB mREER BRI . BT 1989 WL BiE R adE
THREE X TR E G T IR R T T e bR, 1 1R A e S D T K
LSRR ESEFREEZEVIMIKNZ R, AR SCHBEHEA 1989 4 15HE, 1R
ffFH 1991-2009 FEHEHE . ZEHE Bk NEFRMBRE. MNRE. KEREMEX
W, HAERDE TS R LE S R Ar Can)LEE IR AT B ) DA s L3
FEEEFORIL I E R A NSRS R RES, FEE A KRR
JEAEHL . B ZZEE DL U K B K TS

FAh, I EAEAL (WHO) A TR S E 0 2] 18 & JLEFIFR IS K (&
1) RS AR B, R S T S IV E K IR AR I B AU AN z-scores HIZE.
ARG IX — bt v 1 B v AR EE A SR B e b B L 2 S kbR . B0, SRS &
B KRR KARE— B DK T GRS K, 0% 24 NHD R, 55—
ERE CERI SR, 2 & 18 %) JEEAl. WHO 78X 4RI RN, 445 ks i 2 H
By o ASOWAE PR T Fr B 3 P b 22 O BUEVE D S M8 /N bR . LR, AR A
HEHERML, EXSENFEE, EEXSAN0E L. 55 10 AN FERE, FFE
BEAEREH 2 A0, BT 10 ¥ 2 FHLEARERER. A5, Bk ERR
HELGEH T 0 2 10 B WJLE . ASCEAE AR T A 3 A FR i 22 BB AE = I b
1

F 1A T AR E AR RS AR . AT LUE A E ) LE T B ARG L
N 12, 1%, JHIEJLE LN 6. 8%, P RS N 0-10 X )L, M HADEE SN
0-18 % JL# . HAopMpix—2ad, 0 REFE, 1 RRLHE, MiHE R 48.8% K
%O ARRDUGR, | READERIE, HApDEREILE Y 15.9%; Ik 2 Hdib 0 AR,
L AR, RALE LR 45, 1% FKEFZTEE N 1-3 4 RHKEIE+H 1 ARRE
BHHEIRAAK, 0 AREHETHIIRAHAK, HApEETE0 R KRR S 12, 3%;
J T X — AR E R, 0 ARRIAA P LA KA, 1 ARREAE AT LA K mipr,  Hodh
A AT LA K T ) 2R R B LA S PR A 22 I SR E o T 45, 2%, BEBARR AT IR K A, 5K
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& I iy LA IR O SR s SCREI 2 BOE AR R 0 RNV ERRSE, 1 RER/NEDUR R
B, PSR HAE RN LT Ry 24. 7%, BERZEA RN/ LR LG
N 38. 2%, UL RESR ) 52 208 FE LR 1K SRR BEIRDLIX — A B 0 AR A RIS S ik e »
VAR B 2> —Jr A RS, Hrp SRR BRPIR I K EE LL By 8. 1%,

£ 1 HEHRERT

RE HE WEH wEE BML BKNE
BN 5,942 0.121 0.326 0 1

W& 2,797 0.068 0.252 0 1
FEENSLIBONIF AR X5 5,914 8.893  0.902  1.372  10.429
1) 5,945 0.488 0.5 0 1

F 5,942 10.062 4.882 0 17.97
W3 4,326 0.159 0.366 0 1

Wz 5,691 0.451 0.498 0 1
ETHE 5,942 1.56 0.666 1 3
7K 5,934 0.123 0.329 0 1

Joul e 5 450 5,936 0.452 0.498 0 1
SRR HUE L 4,889 0.247 0.431 0 1

RS Z B E R 4,222 0.382 0.486 0 1

A R BRI 5,764 0.081 0.273 0 1

g, &£FH)LEEFRRMERLKH 7R
(—) £H)LEEF @RI

B 1R T &R T DAEA SRR LR LB AR a3 . SR/ 260 R
KB ES S AN )LE RME TR PAHS L ERES SR EER B D H
WA a3, MEI R AT LAE HIX — He i AL 1991 4E 3] 2009 4EIZR4E KIE R % . 1991 454 H
/N LT 5 B 23, 2%, T 2009 4F 15 FLACA 5. 8%. Y8 il 2842 v [ ) L #E (R
T 57 DA S0 L= AR R MR 2 R ED g ibiass, MWEFE X —
HE i BAR TR E A% AN LE M ELR], FEAE 1991 3] 2009 A4 3] T BKIEE R T
B, M 12. 3% FFEF 4. 5%.
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SRR S E 11, 1%, W S 13, 6%; 2009 4EY 9 5B SRR 3. 7%, MkE s
bt FE 2 5. 4%
K3 BaEE LERLES

(=) B ILBEERBRRIRTHESE

4 [T 2 )L G A Tt bR v 0 L5 2 S B R R Bt . R L
PRTRFEE L, M 1991 4EF 2009 K53 FFE T 19%. Wi/ JLE H 78 2000 4F 2
B R BETE R B &, TS AR a2 . 1991 4F, /A )LEE 5 S Tt SR L2
EO Iz i T LB A EL ], ST LR S EE 18, 1%, TARKTJLE 5 25. 0%; SRTIX —2
FEAEIRESR /DN, 2 2009 4, 32 SN LE G THE, Wil LE Sl 5.3%, K
L & HE 6. 0%

B 4 32 %N LERNES
K5 e 70 2 1 LE B A e s . Frp sy Lz b L EE A A B

Qs

10

o
1990 1995 2000 2005 2010

& |

2R, T 2000 SERERARME, M/a X T, WIS, KA LE T
RERa S MBI, 1991 FEF] 2000 FFRFEETFE, 2000 2] 2004 FEET 1L, 2004
3 2006 FIIEV/NE ETF, 2006 5 BUBORIREE T B, 1991 4, KA LFAKE
Tt AR AE ) LB Bzt vy T3 T )L A e, ST JLZE (S EE 7. 4%, TRA JLE L
14. 1%; % 2009 4, 2 HAE/NLE LG AT, Sl JLE S 3. 9%, KA JLE L
tt 4. 7%,
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WK 6 Ao, A A B S T AR AE R L2 EL g 5 A AR ), (EE 2 SRR
FfEa s . PEERHL X B B AR /N ) LEE 5 oz iy T A X, PR AR X Y LEE 5 L
JEAF, T ARIEEHIX ) LE & K. 1991 4F, X RZERIT 22%, PHEHLIX 53 %%
ANJLEE LG 34. 9%, S X JLE (G EE 20. 5%, ZRESHLIX JLE S LG 16. 5%, ZRALEHLIX L
HHEE 11, 0% ELA 2009 4F, HuIX 7 SFmE4a /N, vEE S MR/ JLE (S L 8. T%, HREHE
XJLE G 4. 9%, AREHIXJLE S 4. 5%, ZRILEHIX JLE S A 2. 6%.

Bl 7 RS LER N ESR

WE 7 fros, DUOKHBIX W8 ) L3E Lh il 1) A8 4k 2B shiash . st Xy 9% L5 L )
7E 1991 4E 2] 2000 F R ARRIN TR, (HTE 2000 43 2006 S HAMENE LT A5
Hi X V98 LB LLBI7E 1991 4E31) 2004 4F 8] I — e TR RIU% 8, 78 2004 4 J5 A0 AH X iE
TR AR5 R LRI JE % ) L Ll AR e A B, [FAEEdE Z 0/, AR X AR

&
f =)
\
= ;
= T~
//l‘ ~ b 2
1 = e e S
2 2 ” \\“q e SRRy
b oy _*-.;ﬁ‘_: _______ (_’C-:-:- e -
‘-\.,\\v’//' o
=
1990 1995 2000 2005 2010
wave
~~~~~ " —— Tw
bt P

2006 4F J5 Ll T 0. 1991 47, i [X e K 22 A8 18%, Pa ¥ b [X V498 ) L2 b5 ol 21. 7%,
HRESLEIA 11, 7%, RIEELHIN 3.5%, ARALEELLEIA 4. 8%; 2 2009 4, HuX %= F46/)
P 8%, PHERHLIX I JLE LB N 8. 6%, FREBELEIA 3. 5%, ZREBLLBIN 0.5%, ZRALEEL
B4 1. 3%,

F. BREAXILEEFERNEME: SSUET
(—) BRI SRS
5. 1.1 FEEUWNS JLEE FHEREAH S 4T
ATV S /N ) LE S ) LE S KRN IR R 3R 2 IR 3 43 FIH T
XL LB AN A R S RN IR R FFUH N 0-18 &, 0-5 %5, 5-18 & =
R4, AR SN AL BRI 437 B0 R T T5% S BE R R N AT 50%— T5% 5 BE 2 A ]
RN AT 25% — 50% 5K BE 18] AR N ZH A T~ 25% 5 e RIS N 2H . P4 45
Y RE R H SR B SO R R 1) SR ) L R BRI 4518, AR T AN 2 I | I A 96 9 R i
B, amsE R LR % 0-5 % LE MG R R, HoE R ERIRILS KRN
[ HAGFAEM TR, XA THERE LSRR,
K2 GMENLESKEBRATHEK KRR
BRI
FEWAN 0-18 0-5 5-10
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W= T 75% —0.0273%%x  0.0619  —0. 0564k
WL ANTE 50%—T75% | —0. 0532%k%  —0.0329  —0. 0593k
WENTE 25%—50% | —0. 0684%kk  —0. 1313 —0. 0562k
AR T 25% -0. 0078k —0.0335 0. 00110k

R3 HEILESFKERADHKIRR

THE
FREWRA 0-18 0-5 5-10
N T 75% —0. 0524%%x  —0. 1353 0. 0004
ICNTE 50%—75% | —0. 0545%k% —0. 0141 —0. 0784%k*
WENTE 25%—50% | 0. 0205 -0. 0007 0.0364
KT 25% -0. 0537k%  0.0568 —0. 1312k

5.1.2 [ElJA5 T

FEE—THKBEWANS ) LEE FRAER IR, HFRA B LEAS . KEENR
SRR R 2R RIS o FEATT, ASSCRAEF logistic [l A5 )| 268 IR {1 R
&AL o A SCREE F T T BB AT 5] )

Yise = @ + B * In(income) s + yXise + 15 + A + €45t

Horr B et 7 R BEWN 5 )LEE SRR R R, X AR T ML E IR R A
FRE RSB R AL &, ne S h A ARGt B 1A ] 5 RS
5.1.3 EFRMERETRIR UG K2R 7

& 4 EFERER S FKERAREBIEK R

SN HE

T 0-18 0-5 5-18 0-18 0-5 5-10

KEEWN —0. 166%kk  —0.0841  —0.182%kxx  —0.192%% 0.00961 —0.27 %%
(0. 0464) (0. 0888) (0. 0547) (0.0797)  (0.156) (0. 0979)

FEAR K = 5,914 1,170 4, 744 2,784 1,105 1,614

sk p<0. 01, %k p<0.05, * p<0.1

R A JoR T A FISERE BN LB E FR S KN ISR R S5 R, 7T DS H X
PN 5 LE SN ERA + 0 BFR R R JLE MR/ Y S5 K EWA 2
BRI R, BIRKEWN S, ERARKJLEM D f45EN BT 1%, S8
TN LEDRE S22 0/ 0. 166%, V% ) LES toRt 222 ks> 0. 192%. R, et (el U 45
LA 5-18 SRR B LB B IR B 32 SN RS2 SE K, T 0-5 S LE R B
A RIEARASZ FFEWN I o

(=) BFRERHETNNAZHERIT

ROM-DWIATILEEFREREILEDMANRRZERR R, HE, FEWASE
BeX AR LE I A BN B 0 B AR, T A RN ) L TR R AR S A
594, WFRE ERE, 0-5 % )LEEIFRUIEARAZIZEAN NFEKEN, (H5-18 %
FLESZN NERISEIAEZ . FEIMA TR FRRRIES, KA 4 ) L# &
PRI BOR AR T, B RSO BT 1%, 40 Sy 4 98/ ) L 30K 23 B2 0. 151%,
1M 5-18 % K% /N JLEE ELDRE S FRAR 0. 166%; JLE MIEEREEIE K — %, &N LERLL

166



B PR 0. 0437%, 5-18 B [HE/N L LUK 2 FEAIK 0. 0435%; T AEAHI TR A5,
BN LRI LE B3 2R/ 0. 187%, 5-18 B HRE/IN LB LL I LL B3 /0 0. 19%; DE R A
BCFPUR, BANLEGIZ 0.256%, T 5-18 % KD BRI/ LE LIRS 0. 268%.

Hk, EEMANTANANRERE, FEWAXEE LB AR T, X 5-18 % JLEH
YA (RS O B B . RS S BT A A ) LEE T R I DL s AT AR S, SR N 1
M AR . U FERN LT 1%, ST LE M L 2 B 0. 279%, 1M 5-18
% ) LEE L BIDRE 2 R % 0. 349%; BF 44K Lik— %, W )L /I B BDKs 2 B FF 0. 108%;
A RO L 9% LU AP L DOBAIR 0. 543%, TIFE 0-5 (LB A, A RO 2 ) L3 (1 Lk gz
B VAR 1. 87%.

MRS, 0-5 Z 1 LE B FOIROLZ AN NFZR RN, Arag&REN 0-5 % JLE
TN, ATE RIREE BEEE S, BEE2ARE TR, (5 R R E TR N K RE
WO\ B L b A /s o DRI N R Z AL T R FUERHLIX, B SR 2k 22 8 UF SR AR ARG 5
%, BT RILHR B IR A PRI

x5 EFREREERSJLENARZHEIERR

S B/ B
B 0-18 0-5 5-18 0-18 0-5 5-10
E N —0. 1513 -0.0612  —0.166%%k —0.279%kk —0.133 —0. 349k
(0. 0527) (0. 105) (0. 0619) (0.0907)  (0.179)  (0.11)
1) -0. 187 -0. 202 -0. 190% -0.132  -0.537  —0.0365
(0. 0966) (0.201) (0.111) (0.189)  (0.38)  (0.224)
e —0. 04375k -0.0347  —0.0435%kx 0. 108%kx —0.0635  0.0573
(0.0102) (0.075) (0. 0155) (0.0376)  (0.133)  (0.0774)
5973 0. 256% 0. 209 0. 268% —0.543%% —1.870%kk -0, 111
(0. 135) (0.297) (0. 152) (0.276)  (0.622)  (0.327)
FEAEY = 4307 724 3583 1851 697 1127

swkk p<0. 01, %k p<0.05, * p<0. 1
(=) BERBREEIRHIREZHE R ST

Ko RBRTIIEEFMESRERNRZAMRR. §h, MATHREREE, Kz
WK JLEE B M I /N IR S T S S PR AR /N, 2 25 N T SR 48 /N ) LEE 1A s i -1 73 S5 3%
M TEEREmBENEE, THEXNT 5-18 B RJLELm 10 53 . B49FERA
BT 1%, RN LERT G RIS 2 TR 0. 1%, HA TR 5-18 XN LE M
AIUED s AR AR I 4 /N L LB IR T 22 0. 710%, R4S 0-5 %%/ JLE LL il AR
FIRT 2 0.387%, 1M 5-18 B HIKRAMIE/NILELLLHIZ 0.802%; #ZTHEZT 4K, H
P54 /N ) L L A5 U4 i 0. 166%, TFE 5-18 5 (A6 B vt B /)N J L 3 (1) EL 451 DU 438
0. 223%.

Hk, #HTRERRWEME, W2 RESRTIRANMERN, W2 2R RBT
W ZERE, PRI SRR L 2 75 Y IR s i 2 38 PRI . B A R BEURON BT 1R
TH )L I L BB A 0. 155%, Frp 5-18 B JLEE R % 0. 249%; 3w ) L#E
AT )L /b 0. 433%, 0-5 % WE )L LLil/b 0. 548%, 1ff 518 %y ¥8 JL 2 gzl /b
0. 497%.

SRS, BT IR ISR AT LE S TR R s oy B, FERFDR
R AR TR ZE, SET JLENE FREFEACTFRAL.

£ 6 BRI SFERZNEIHXR
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SHiEN HE

A 0-18 0-5 5-18 0-18 0-5 5-10
FEEWN -0.100%%  —0. 0692 -0. 101 -0. 155% 0.0803  —0.249%x
(0.0493)  (0.0938)  —(0.058)  (0.0838)  (0.167) (0. 102)
2 0. 7T10%%% 0. 387+ 0. 802+ 0. 433%% 0. 548% 0. 497+
(0. 102) (0. 194) (0.121) (0. 185) (0. 333) (0. 230)
EZTHE 0. 1663% 0. 0567 0. 223skskek 0.0332 0.127 -0. 102

(0.0704) (0. 139) (0. 0836) (0. 125) (0.222) (0. 163)

FEAR K= 5665 1090 4575 2,658 1,037 1, 568

sk p<0. 01, sk p<0.05, * p<O.1

(09 BRI AR FE R 5
T TR T FKBER K T PAEZAEST ) LB S SRR . N TR KR 7S
MOKBTFTR R JS, FEEWNT B 12 5 5 /N S ROR BRI T, M2 75 5 K ol fy
P ILE G MRG0 B, KRS TSR R R . Y REIRAN
1%, EMEE/NELE G2 0. 122%, Hidt 5-18 ) LE 2D 0. 133%;
ERHAKASTHHIEL T, SMENILER KK TIH4E T SMENIILES
0.307%, L 0-5 S HJLEZL 0. 408%, 5-18 L IIHE/NILEZL 0. 284%; 17 FA5 b7k il B B
PAZMBIFHRERT, 9% LEMER T AR ZENZKED T 0.455%, Hh
5-18 Z HIELBIZE RN 0. 577%. 17 ) LEE A2 7571 98 5 42 75 416 14 1 R R KRRl 7K ol iy 3%
HREM LR
R 7T EFBREEIRS AN TAERZRHEIGRXR

SR B
TE 0-18 0-5 5-18 0-18 0-5 5-10
FEEWN -0.122%«  —0.0617  —0.133%x  —-0.173%x  0.0317  —0. 252k
(0.0480)  (0.0920)  (0.0565)  (0.0817)  (0.163)  (0.0993)
TR K 0. 3073 0. 408% 0. 284 -0.0444  -0.0119  —0.0439
(0. 120) (0. 246) (0.138) (0. 241) (0. 436) (0. 293)
Jou] P A 45 0. 455%%% 0. 0689 0. 57T%x 0.275 0.193 0. 330

(0. 108) (0.216) (0. 126) (0. 196) (0. 358) (0. 237)

FEAS &= 5, 906 1, 166 4, 740 2, 780 1,101 1,614

sk p<0. 01, #*k p<0.05, * p<0.1

(1) EFFERIERR B HER T

R 8 JER T )LEETHER S SR A BRA R R IR R . R RTLUE iR 7
SRR AR A, OIS LEE SR/ NS RSOR BRI T, R SCREI 52 H0R s Dt
JUE S A 70 B35 RN o B 24 SRR WON 3K 1%, 51 I8 /N ) L EE BB AR 0. 14%,
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HA Ll 5-18 Z IR N ACRZHE RN UL B, SN LE LB
b0, 43%, b 5-18 & 1)) LE AR L LU I =ik 0. 487%; 1M 4 R RESE 2 U E R N /N LA
I B RN L EATRE ek 0. 35%, ot 0-5 & B/ JLE LD 0. 598%, 5-18 %
3%/ ) L2 gl skl 0. 372%.

BESR M52 20 B R 2 R RO LB AR E (W M+ 40 0.3, SCBHEE BRI 5-18 X ) JLE
WEAAER BN, BEZBE RS TN ERRER, T8 LW g AT R
A EFEEACH LR T 0. 615%, Horf 5-18 % (12 B &ik 0. 778%. HILL_F 1%,
AR RN L3 5 BESE AR AR I TR) 22 T 5 A0SR AR AR 1], RESER 22 i s 45 ) LB 7
AT T

X8 BRI SXBHEENRBIEXA

S HE
RE 0-18 0-5 5-18 0-18 0-5 5-10
FEEWAN -0. 140%k  —0.0249 -0. 147+k  -0.0809  0.0291  —-0.128
(0.0566)  (0.114)  (0.0659)  (0.102)  (0.199)  (0.124)
SR BB 0.431%kx  0.139  0.487#%k  0.467%  0.0242 0.471
(0.139)  (0.366) (0. 155) (0.266)  (0.600)  (0.313)
RS2 HERE 0.350%k%  (.598%kk  0.372%k  0.615%kx  0.326 0. 778k
0.129)  (0.281) (0. 150) (0.234)  (0.448)  (0.285)
A BH R -0. 211 0. 488 -0. 331 0. 527 0. 256 0. 701%

(0.181)  (0.383)  (0.210) (0.328)  (0.650)  (0.401)

[EVN 1§ =y 3, 900 674 3, 226 1,737 559 991

swkx p<0. 01, %k p<0.05, * p<0. 1
(V) BRBREEIRNSZERZHE R ST

WK 9 Frow, 243H] 7 ARSCH S AT R 26 L3S TR R s, KRN
SO ARG AT L, T LE B SR RS . RIEMNEZ T HE SR8 E XS
JLE G M EBRE/NN0 5. B4R Fik—2, GMBR/NLE LGS T
0.0697%, - 5-18 % K&/ JLE LB kb 0. 0633%, SZFEEFZmI+4r 5.3 Wi/
JLEE LU 5 R A 5 /N ) L= EL IR EE 2 0. 51%, Forp 5-18 2 %%/ L3 EL 4 U19s /b 0. 573%,
M0 EE, ZTRERZMEES HBLSMIZE/NLE R G A 7 o5 g B L%
INJLELEIZ 0.325%, HH 5-18 ZHIEEE R & TRERN R0 52, WElis
0.336%; [FINY, MAEZHBERER RN, BN LELEAHR T MK EK 0. 6%, FH
5-18 % B/ LB Z H 153 B3, LB 0. 572%.

PV LE R YL, Ui TITE RS, FEWARFEREREL, JLEFERN
SCBRERZ #E FE FE A BOR DU ) LB Y 8 L B e . R ik — 0, THIE LY
Eegl b 0. 116%; MBfE2# E R R N, T3 ) L3 EL AR T FAh SR 0. 576%,
Hrb 5-18 SR/ LEZH W0 8%, HEIFRK 0. 91%; /e RE— 7 EREW
PIZEEH, 9% ) LEE LI b AR 3 T SRR I SR EE /= 0. 604%, Xt 5-18 &)L
oA R, B EREIE 0.978%. H4h, 0-5 BHJLELZRIKE. W2 & DA%
FEREMRW, KAL) 1. 5%,
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R BFEE S TERERNEIRRAR

S/ HE

ZE 0-18 0-5 5-18 0-18 0-5 5-10
FEEWN -0. 0555 0.0151 -0. 0630 -0. 212 -0.136  —0. 295k
(0. 0645) (0.132) (0.0745) (0.112) (0.234) (0. 141)

P 531 -0. 104 -0.465%  —0.00812 0. 0278 -0. 594 0. 108
(0.113) (0. 251) (0. 129) (0. 222) (0.486)  (0.263)

R -0. 0697k —0.116  —0.0633%kx 0. 116%x 0. 0234 0. 105
(0.0131) (0. 0935) (0.0191) (0. 0466) (0.172)  (0.0928)

53 -0. 01000 0. 0484 -0. 0648 -0. 446 -1.304%  —0.252
(0. 170) (0. 375) (0.194) (0. 336) (0.786)  (0.391)

W2 0. 510Kk 0. 348 0. 573k -0.0713 1. 534% -0. 283
(0. 157) (0. 343) (0. 180) (0. 320) (0.797) (0. 380)

ZTHE 0. 325%%k 0. 0871 0. 336k -0. 0954 0.333 -0. 462
(0. 0945) (0. 209) (0.109) (0. 199) (0.408)  (0.253)

RK 0. 0278 -0. 0424 0. 0544 -0.00236  —0.130  —0.0226
(0. 156) (0. 366) (0. 176) (0. 324) (0.724)  (0.382)

i i A Vo 0. 0992 -0. 201 0.188 -0.000959 —1.528%k  0.363
(0. 163) (0. 358) (0. 187) (0. 330) (0.736)  (0.389)

REZHE 0. 6005k 0. 353 0. 572%%% 0. 553% 0. 296 0. 607%
FERE (0. 155) (0. 424) (0. 170) (0. 305) (0.793)  (0.349)
BESEZHE 0. 141 0. 443 0. 0992 0. 576%x* -0.133 0. 910%k%
FERE (0. 152) (0. 338) (0. 173) (0. 288) (0.677) (0. 340)
SRR -0. 127 0. 404 -0. 253 0. 604% -0.215 0. 978%x
15 (0. 191) (0. 409) (0. 220) (0. 357) (0.820)  (0.432)

FEAHE 3,113 446 2, 650 1,181 342 763

sk p<0. 01, %k p<0.05, * p<0.1

VAR~

A b S R RO S (CHINS) Jetth A DA ) LA KhrAERE 55 T
FREWNG ) LEE FAEEZ MR R, fHH T LTI A0,

H—, M 1991 SEZ 2009 SE YT 20 4Fi0), 4= ) LEE TR AR TR /N RN 8 R
PIRBH KR PR, HSEiRE im0, L, BMERNE FRIBREBRE N
17%, T JH 9% 2% R FE IR B T%.

B, NBRGAE— NS, BENEFRMEREE T Lckiisiz, BE
FIFEAR AR B R . ik b 3 s R KR RRREaA, BB/ R 1991 K
T 20% T FER] 2009 41 5% Aity, THIEZRIIM 1991 4F 1) 12% /A7 T REE] 4% 4 . ARATHY
BRI PME T B SRR R bR, SR RIS T R, (HI 2 2 KR
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b b, MBS R T NEER] 1%, RN 2 2k 6. 5% T FFE
%0 PUES A E TR R R iR 22, FLON AR, AR AR AN AR AL A X8 R4 R F AR Bt AT AL,
BRI OGS, HAA X ZIAESE /N Hod, SRR N R XIS B R 22% N B 2
T 6%, HEREXIER D 18% RS T 8%, XYL XA & B IR & 12 5 KN Fh
(DX S 2000k JLEE R SR e = AR 2 P AR R RO, Dt DX L EE AN R LE BB g, T AR
AL AR X ) LF i i v HLE, AR IX LB BN BE, M0 A< A X LA B 2 5 R R
FERER, EARGRAFLF A0, LIS R RACT B R -

=, WOAMVEFRERR IR0 W, WO ) L2 4 IR i RS s, 1]
I, PEERAFE PR R RRANET . HET 0-5 %L, 5-18 BHLEE
NV e XL ON L N ¢ S S ol w17 3 R

BRJe, ASCHIRTT 7 AR A Z0 LR E TR ey, RIsEd M AEER, K
FEIRIZR < PREEP 3R M SRR R R AR IE T ) L2 & SR KT AL RO RE L o Ferhr, JRATTAT
LA 53 O (R RR AR B W B b 2 #2725 0-5 & L E @ BEIRIL =2 N RS i e/, ]
RERRN 0-5 ZILEM F4h/h, AE LA B, E2RE TR KA, R
DR A B /N SRS ORIt LR AN s DA L 2 A T P Y X, B 2R o
RAGEFATRRN L, B2 BB R BB PRI . fEXREE RS, i) LE bR
BARTANILE, HX0-18 5 LHE BN LR+ B3 ZTH8ESmH
FESRPR AR T % 7 HE 2 MR, (EXLER/N ROy E %, LA A EL
BECRIARRAVE . AR AR A, A3 T3 O K S bk I Fie (0 2 g P K L3 5 N
e, HEpx LB SR /NSRRI R 2, I 10 B 50 s X RO K AR 2% Rt
R AR DR AR R 2 — o T S BRI 2 R B A B PRI 0 J LB 8 SR R 2R AR A
M, A BRER A TR LB E TR RN B B T SOR R B E R R, X
RIS ART, (HACEEHE B 1A HBxT L E FRARBL RIS AR 2235
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Holistic Interventions on Child Development: the
Case of China

Over the past 40 years, China’s reform and opening up has achieved remarkable economic
outcomes, making China the world’s second largest economy. Per capita GNI and GDP data
from the World Bank show that China is a middle and high-income country. In fact, it has
slightly exceeded the World Bank’s baseline measurement for middle and high-income countries
and ranks 71% among the world’s economies in GNI. However, the continuous development of
the economy, has been accompanied by increasingly prominent domestic inequality. For
example, the number of poor people in the central and western regions of China is nine times that
of the developed areas in the east, and the incidence of poverty in the provinces with large
populations of ethnic minorities is twice that of the national level®. The development gap
between the eastern and western areas as well as the gap between urban and rural areas is
expanding. In 2017, the per capita income of urban residents in China was 36,396 yuan (about
5,200 USD), while in rural areas it was 13,432 yuan (about 1,900 USD). The absolute value
difference increased from 209.8 yuan (about 30.4 USD) in 1978, to 22,964 yuan (about 3,328
USD) in 2017, reaching the highest level in recorded history (China NBS, 2017)**. Moreover, the
proportion of middle-income groups in the urban registered 7population stands at 50.7%, while
that of the rural population is only 8.3% (China NBS, 2017)*".

Poverty is now a pressing problem in China. In 2017, there were still 11 poverty stricken
areas in nearly 700 counties. The size of the population living in poverty was 30.46 million
(China NBS, 2017).*® Only by overcoming poverty for those people in poverty stricken areas,
can we achieve fair development. Since 2012, the realization of socialist modernization and
poverty eradication has become an important part of China's economic and social development
strategies. China's poverty alleviation strategy is targeted both to the family and to the individual.
This strategy addresses these issues through immigration, social security, employment
promotion, and the development of education to achieve real poverty alleviation.

Poverty has a long-term effect on the development of the society and economy and
especially on the intergenerational transmission of poverty (Bird, 2007; Moore, 2001). Research
shows that childhood poverty results in puts children at a disadvantage beginning very early in
life, it contributes to a vicious circle and is the primary unfavorable factor in children's
development (Black, Devereux, & Salvanes, 2005; Currie & Moretti, 2007; Jenkins & Siedler,
2007). In China, about 18 million (0-6 years old) children live in poor rural areas, and about 6
million (0-6 years old) children live in targeted poverty alleviation families. If these children
grow up and fall into poverty again, or are in a disadvantageous situation disadvantageous to
healthy childhood development, this will cause resistance and loss to China’s overall
development (Heckman & Yi, 2012; Li, Sato & Sicular, 2013).

The Chinese government has long noticed the critical challenge poverty poses to society.
The “China Human Development Report 2005: Development with Equity” indicated that when
the incidence of poverty among children is higher, children are more vulnerable to the effects of
poverty, and necessary interventions should be given to disadvantaged children in terms of
nutrition, health and education (UNDP & CDRF, 2005). China’s State Council has introduced a
series of policies to improve children’s nutrition, health and educational situations in poor areas,.
These include the Program for Chinese Children’s Development 2011-2020 and the National

35 Data from National Bureau Of Statistics, 2017
3 Data from National Bureau Of Statistics, 2017
37 Data from National Bureau Of Statistics, 2017
3% Data from National Bureau Of Statistics, 2017
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Development Plan for Children in Poor Areas (2014-2020) (General Office of the State Council,
2014). These documents propose a series of goals and measures to reduce the rate of childhood
malnutrition, increase the penetration rate of childhood education, especially pre-school
education, and narrow the imbalance of children's development between urban and rural areas
(General Office of the State Council, 2011). The Chinese government attaches great importance
to healthy child development, which is conducive to reducing poverty, promoting the
accumulation of human capital, and ultimately promoting economic and social development.

The China Development Research Foundation (CDRF) is a national public foundation
devoted to advancing China’s social and economic development and poverty alleviation. Since
2005, CDRF has been exploring a scalable and replicable approach to effectively implement a
national poverty alleviation strategy. Using a framework of action aimed at improving social
equity and human development, CDRF has implemented a series of social programs on nutrition
and education from a holistic life-cycle perspective. Nutrition is one of the most direct and
cost-effective means to solve poverty problems (Nelson, 2000; Ruel, et al., 2013), and education
is the engine driving upward mobility within a society (Apple, 2014). A decade ago, the World
Bank pointed out that nutrition should be positioned at the center of development (The World
Development Report, 2005). For one thing, nutritional improvement serves as a means to harness
social equity. For another, a good society with high level of equity always enjoys improvement in
nutrition. CDRF has implemented a total of nine social programs focusing on nutrition and
education outcomes of child development. These include every sensitive stage from maternal
conception to the completion of the secondary vocational education of the child. The mission is
to help children in the bottom 20% move out of poverty and to reach the middle-income stratum
by the time they enter adulthood. The population of children 0-15 years of age was 200 million in
China in 2016. Out of this population, 44 million live in the contiguous poor areas of central and
western regions of the country® . The Chinese government has set a medium-term development
strategy of achieving modernization and building an all-round well-off society by 2035. At
present, the most urgent task for the government is targeting the 44 million children living in
poverty and scaling nutrition and education programs to close the gap between urban and rural
development to prevent the intergenerational transmission of poverty.

1. Life-cycle experiments of child development programs

The CDREF social experimentation on child development spans the whole life cycle of early
and middle childhood and adolescence. International research and country practices all point to
the fact that the earlier the investment on child development is, the lower cost and the higher
returns (Bennett & Tayler, 2006; Heckman, 2011). Longitudinal studies have revealed that every
1 dollar investment on early childhood development will yield returns of 4.1-9.2 dollars
(Heckman, 2006). In the United States, the return ranges from 7 to 16 dollars (Heckman, 2006).
In Disease Control Priorities-Edition 3: Economic Evaluation for Health, Bundy et al argue that
it takes approximately 8,000 days (0-22 years old) for a child to develop into an adult and that
focusing on the first 1,000 days is an essential, but insufficient investment (Bundy et al.,). They
propose two essential interventions, a school-age intervention (5-14 years), and an
adolescent-age intervention (15-19 years) to sensitize holistic investments over the next 7,000
days. These interventions offer high cost-effectiveness and benefit-cost ratios. CDRF’s pilot
programs cover the entire progression of child development from maternal conception through
completion of secondary vocational education, which echoes the notion of holistic investment
for 8,000 days and offers an appropriate paradigm for China.

3% The State Council: Children’s Development Plan in Poor Areas (2014-2020)
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Figure 1. Holistic intervention — two tracks

2. National nutrition improvement plan of rural compulsory education students.
2.1 The challenge

Child malnutrition poses the biggest challenge to sustainable human development (Cole,
Flegal, Nicholls & Jackson, 2007; Smith & Haddad, 2000). World Bank research indicates that
labor losses due to malnutrition in developing countries account for 3% to 5% of the country's
GDP (Haddad L, Hawkes C, Udomkesmalee E, 2016). The Global Nutrition Report 2016 from
IFPRI pointed out that one-third of the world's population is malnourished (Haddad L, Hawkes C,
Udomkesmalee E, 2016), and that the economic losses caused by the lack of trace elements in a
person’s diet are much higher than the impact of economic crises. The 2015 Report on Chinese
Resident’s Chronic Disease and Nutrition pointed out that the nutrition of residents is an
important indicator of national economic growth, social development, and population health
quality (NHC, 2015). The health and nutritional status of Chinese residents has been greatly
improved, but there are still outstanding problems: the child malnutrition rate in 2012 was 12.2%,
and the overweight and obesity rates of adolescents were 9.6% and 6.4%, respectively. A dietary
deficiency of trace elements was a common occurrence. The nutritional status of children in
poverty-stricken areas was more severe, and the rate of malnutrition among these children was
2.5 times that of urban children. Their anemia rate is three times that of urban children (NHC,
2015).

2.3 The interventions
2.2.1 The implementation

Because nutrition is the most urgent current and historical problem that needs to be solved
for children in poverty-stricken areas in China, in 2006, CDRF started a social experiment on
child development and poverty alleviation based on the nutrition of the compulsory boarding
school students. In order to obtain first-hand information about the children’s nutrition, CDRF
organized a field visit in Duan County, Guangxi province at the end of 2006. Experts from CDRF
and China’s Center for Disease Prevention and Control participated in this field visit. School
visits and interviews with students and parents showed that the nutritional deficiencies of
boarding school students are severe. Most schools do not have school canteens, and school
infrastructure is poor. These facilities were limited to steaming rice, and students ate rice with
salted soybeans they brought from home every day. This diet resulted in severe
undernourishment. During the field visit, experts used a twenty-four-hour recall and weighing
method to calculate the daily nutrient intake of students. This data was compared with the
national standard level. Results showed that the energy and nutrient intake of students was
severely insufficient. Moreover, the rate of stunted growth among students is high. The average
height of 13-year-old boys in the three pilot schools in rural Guangxi was the equivalent of
those of 10-year-old boys living in urban areas.
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In 2007, CDRF began to pilot the “Nutrition Improvement Program in Rural Boarding
Schools” program in the provinces of Guangxi and Hebei. In a carefully designed experiment,
CDRF cooperated with local governments to build up the schools’ canteens and provided a
subsidy of 3.5 yuan (0.5 USD) or 5 yuan (0.7 USD) in order to provide free school lunches for
about 2000 students. The goal of this intervention was to improve the students’ nutritional status.
After one year of the intervention, the students’ nutritional status and physical condition showed
signs of improvement. In 2008, significant results were written into pilot program’s report and
submitted to the State Council. Prime Minister Wen Jiabao commented positively on the report
and pointed out that children’s nutrition is closely related to the country's development and future.
From that time on, the CPC central committee and state council released several policy
documents emphasizing the goal of raising the standards for rural students' lunch subsidies and
setting up a national office for improving students’ nutritional status.

At the end of 2011, the State Council released and launched the ‘“National Nutrition
Improvement Plan for Rural Students in Compulsory Education” in 699 concentrated poverty
counties. These are the poorest, most remote, and mountainous counties, and they have an annual
per capita income lower than 2676 yuan (394 USD). These counties are mainly located in the
central and western regions of China. The central government has allocated funds directly to the
local governments in order to provide free school lunches to 23 million rural students by
providing subsidies of 3 yuan (0.45 USD) per student per day for 200 days per year. Beginning in
2015, the subsidy standard for each student was raised to four yuan (0.6 USD). In 2017, the
National Nutrition Improvement Plan was expanded to 834 counties and benefitted 34 million
children aged from 7 to 15 years old. The annual expenditure of the central government was more
than 18.6 billion yuan.

Since our social experiment successfully promoted the introduction of the policy, CDRF
shifted its role to monitor and evaluate the implementation and outcomes of the National
Nutrition Improvement Plan. In 2015, as specified by the National Student Nutrition Office of
the Ministry of Education, CDRF set up a big data platform for the School Nutrition
Improvement Initiative. This provided the opportunity to use the Internet, big data and other
technologies for real-time monitoring and evaluation of the Nutrition Improvement Plan. The
platform uses innovative methods to monitor the implementation of policies that affect people’s
livelihoods and is aimed at regulating the implementation of policies and enhancing
implementation results through empirical research. The data platform now covers 3.83 million
students of nearly 10,000 rural schools in 100 counties across 13 provinces. During its first two
years, it received and analyzed 10.20 million pieces of data about the Nutrition Improvement
Program.

2.3.2 The monitoring

CDREF utilizes its big data platform and other technologies to conduct real-time monitoring
and evaluation of the School Nutrition Improvement Plan in these pilot counties. The big data
platform consists of three different parts: mobile phone application, internet (website), and
database. The specific operational structure is as follows: the pilot schools’ teachers directly
upload daily policy implementation data using the mobile phone application. This data is then
used for background data analysis. The “School Nutrition Improvement Initiative” website is
used for public supervision. The website publicizes the implementation of the Nutrition
Improvement Plan to the whole society. It accepts supervision from the public, and carries out
propaganda, education, and international exchange work. The database stores, analyzes, and
evaluates the policy implementation data. Data analysis results are fed back to schools, relevant
county departments, and provincial departments every day, every month and every semester.
CDREF uses a cloud platform to store data and Microsoft's SQL Server relational database
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management system to conduct structural analysis and research. Power BI, an interactive data
visualization tool, is used to present analysis results.

Teachers at the pilot schools upload school nutrition model formation (e.g. breakfast, lunch
and snacks), purchasing data of the school meal ingredients, food consumption data, and the data
of the dietary subsidy through the mobile phone app. This data includes the daily menu, food
purchase price, and ingredient consumption. According to the data uploaded by the teacher, the
big data platform uses different algorithms to calculate whether the daily food intake and nutrient
intake of the students meets the national standard. Moreover, by comparing with the price of the
Ministry of Agriculture, pilot schools can control the purchase price of the ingredients and
prevent the purchase price from being too high, ensuring the price of the school meals will not
exceed four yuan. In addition, CDRF also collects students’ physical data from the education
bureaus of pilot counties to assess the improvement of the students’ physical condition. Finally,
in order to ensure the consistency and quality of the data, CDRF issues telephone cards as an
incentive that is based on the frequency of the data reported by the teacher. Subsidies of up to 100
yuan per person per month are granted.

After two years of monitoring and data collection, the big data platform has collected a
total of 42 million pieces of information on the implementation of the Nutrition Improvement
Plan, including: school information, students’ basic information, poverty information,
procurement information, fund information and student’s physical condition information. The
data is mainly provided by the pilot schools, education department, department of health, poverty
relief office and statistical bureau. The data platform initially performed the following functions:
(1) Collection and analysis of data across multiple dimensions, (2) Ensured financial security and
food safety (3) Achieved accurate assessment and targeted guidance (4) Raised students’
nutritional condition and reduced the malnutrition rate (5) Promoted the execution ability of local
government.

2.4 The evaluation
2.3.1 Studies based on the Big Data Platform

The big data platform has achieved beneficial effects after two years of operation. It has
been used in various attempts and explorations regarding using big data technology to monitor
and evaluate livelihood policy and to improve the abilities of policy governance. More precisely,
the big data platform has strengthened the implementation of the Nutrition Improvement Plan in
pilot counties and significantly improved the nutritional condition of the students.

First, most rural compulsory education schools have school canteens. With the financial
support of the central government, in 2017, 98% of the rural compulsory education schools in
poverty-stricken areas completed the construction or renovation of their canteens and put the
canteens into use. This paved the way for achieving full implementation of the canteen model.
The level of implementation was 93% in 2015.

Second, canteen-prepared lunches are the main school feeding model. School feeding
models include canteen-prepared meals (including breakfast and lunch) or snacks, but lunch is
the most effective feeding model, because only the energy intake of lunch meets the national
standard, ensuring student’s nutrition in school. By June of 2018, 81.3% of the schools in the
monitoring counties had implemented a canteen-prepared lunch model, an increase of 12.3
percent over October 2015. 15.2% of the monitoring schools provide breakfast, only 3% of
schools still provide inter-class snacks purchased from suppliers, without using the school
canteen. Lunch affects whether students turn up for class on an empty stomach and thus has a
crucial impact on their performance in school. Snacks between classes act as nutritional
supplements but cannot fully meet the nutritional needs of students. Some boarding schools
provide canteen-made breakfasts instead of lunch with the national subsidy because breakfast
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costs less than canteen-made lunches. Boarding students eat lunch by using their boarding
allowance, while other students eat lunch at home.
Nutrients National Standard Breakfast

Energy 810 866.8 450.09 298.2
Protein 28 28.9 21.33 12.04
Fat 30 29.8 21.37 10.14
Calcium 400 193.7 151.4 182.12
Iron 5.40 10.47 4.6 3.76
Sodium 530 864.09 405 402.61
Vitamin A 300 212.82 146.47 64.99
Vitamin B1 0.6 0.78 0.34 0.2
Vitamin B2 0.6 0.78 0.41 0.28
Vitamin C 20 25.86 9.51 1.44

Table 2. Nutrient Intake in Pilot Counties by Feeding Model

Third, most of the counties have made full use of the dietary subsidy and established an
effective fund management mechanism. The central government provides a four yuan subsidy
per student per day to ensure the basic nutritional needs of students in poverty-stricken rural
areas are met when they are at school. Pilot counties and schools can ensure the price of each
meal is about four yuan. Taking into account the procurement price, 11 pilot counties have raised
the dietary subsidy standard by one yuan (0.15 USD) or 1.6 yuan (0.25 USD). This adjustment
ensures the nutritional needs of students are met, and the cost is borne by the local government.

Fourth, students’ nutritional wellbeing is effectively guaranteed. By June 2018, 61% of the
school's nutritious meals were able to meet the basic nutritional needs of students in terms of
their provision of energy, protein, fat and at least two trace elements. In 2016, this ratio was only
34%. Meat is one of the main sources of the high-quality protein needed by the human body, and
it is important for improving the physical condition of children in poor areas. In 2015, less than
20% of the pilot schools were able to provide meat dishes on a daily basis. By the end of 2017,
more than 80% of the pilot schools provided meat dishes three times a week, and 51% of the
schools provided meat dishes five days a week. Increasing numbers of schools can guarantee
balanced nutrition to students with the proper use of fund
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Figure 3. Change in the percentage of schools offering meat dishes by level of frequency
Fifth, the big data platform plays a guiding role in policy implementation. The big data
platform provides daily feedback based on the data uploaded by teachers in the pilot schools. The
data includes the use of funds, nutrient content of the school meals, and food procurement price.
Moreover, the overall implementation of the nutrition improvement plan, common problems and
suggestions for improvement measures for each pilot counties provide monthly feedback to
teachers. We have opened the data platform information to the pilot counties, so they can make
horizontal comparisons. This kind of feedback mechanism has effectively realized the goal of
active interaction with the pilot counties and pilot schools, achieved the targeted guidance, and
finally improved the nutritional status of children in poverty-stricken areas.
Figure 4. Dwarf and short rates of poor rural students decreased from 2012 to 2016.

Dwarf and short rates of poor rural students reduced during 2012-2016
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Sixth, the students’ physical condition has significantly improved. Height is an effective
indicator of long-term nutritional status (Horton S & Steckel R H, 2013). Based on the physical
data (height) of 1.92 million beneficiary students collected from 63 pilot counties, statistical
analysis results show that there was no significant difference in height among the students aged 7
who were only enrolled in primary school between 2012 and 2016. With the implementation of

179



HEIGHT CHANGE OF THE STUDENTS WHO BENEFIT
FROM NATIONAL PLAN OF NUTRITION
IMPROVEMENT BY A LONGITUDINAL FOLLOW-UP
STUDY (FEMALE)
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the Nutrition Improvement Plan, the average height of the students across all the age groups has
increased, and the average height of the 11-year-old students in 2016 was about 6 cm taller than
those in 2012. Based on the “Standard for Height Level Classification Among Children and
Adolescents Aged 7-18 Years” issued by the National Health Commission of China, a child is
defined as being “short” if his height falls below the median level for his age by 1SD, and is
defined as a “dwarf” if his height is below the median for his age by 2SD. The proportion of
children classified as “dwarves” or “shorts” in 7-12 year old poor, rural children has decreased
year over year. The proportion of shorts has dropped from 44.6% in 2012 to 19.6% in 2016. The
proportion of shorts has dropped from 11.7% in 2012 to 4.8% in 2016.

Figure 5. Height change of the students who benefit from National Nutrition Improvement
Plan according to a longitudinal follow-up study (female)
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Figure 6. Height change of the students who benefit from National Nutrition Improvement
Plan according to a longitudinal follow-up study (male)

2.3.2 Other empirical evidence of effectiveness

A number of studies on food supplements conducted using school-age children have shown
that nutrition and food supplements have a significant effect on children’s height. The World
Food Programme and the World Bank assessed the impact of school feeding programs on
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anthropometric outcomes in three independent studies in Burkina Faso, the Lao People’s
Democratic Republic, and Uganda. Significant improvement were reported in both
height-for-age and weight-for-age among children ages 3-10 years in Lao PDR(Buttenheim, A,
H. Alderman and J. Friedman, 2011; Watkins K L, Bundy D A P and Jamison D T, 2017). A
meta-analysis of three controlled before-and-after studies of school meals in low income
countries and LMIC found a significant effect on height gain (1.43 cm)—approximately
one-third more than in control groups (Kristjansson B, M. Petticrew, B. Macdonald, J. Krasevec
and L. Janzen and others, 2007). In addition to the huge impact of nutrient intake, family
background (economic status, family size), and parental education also have an impact on
children's heights (Behrman J R & Hoddinott J F, 2001).
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In order to scientifically verify the effectiveness of the policy, CDRF conducted research on
the influence of the Nutrition Improvement Plan on the height of the students in rural compulsory
schools in poor areas. This study tracked the data of 120,000 beneficiary students collected from
33 pilot counties.

Table 7. Enrollment year and student age

2010 2011 2012 2013 2014 2015 2016

Enrolled in 2010 7 8 9 10 11 12 13
Enrolled in 2011 7 8 9 10 11 12
Enrolled in 2012 7 8 9 10 11

We took the 120,000 students enrolled in 2010, 2011, 2012 as our sample for this
longitudinal study. We also collected the student’s feeding model, student’s family background
information, basic information of parents (education level), poverty situation, family nutrition
status, and economic status of each pilot county. Since the National Nutrition Improvement Plan
in these counties was implemented in, we assumed that: 1) The national plan of nutrition
improvement has had a significant impact on the height of the students (we used the 8 year old
group in 2011 as control group, 8 year old group in 2013 as experimental group); (2) the earlier
the treatment is given, the better the impact on the children's physical improvement, (3) a
canteen-prepared lunch is the most effective feeding model to improve a student’s height. We
use a linear regression model and the propensity score matching method to evaluate the
contribution of the National Nutrition Improvement Plan to the students' physical improvement.

The results demonstrated that by controlling the factors of local economic status and family
social economic status, students who eat school meal are 1.3cm-1.5cm higher than the students
who do not eat these meals. Moreover, when students were divided into different age groups for
regression analysis, results showed that the longer students eat nutritious meals (the earlier the
treatment is given), the taller the students become. Therefore, long-term nutritional interventions
for students in rural areas are necessary. Furthermore, using the average height of students who
ate snacks as the benchmark group, the average height of the students who ate canteen-prepared
lunch was 0.82 cm higher than those who ate snacks. There was no significant difference in the
average height between the students who ate breakfast and those who ate snacks, so
canteen-prepared lunch is the most effective feeding model to improve student height.

In addition, descriptive statistical results showed that, compared with the same age group
of those in 2012, the beneficiaries of the lunch model of Nutrition Improvement Plan, aged from
8 to 15in 2016, were 2.2-5.7 cm higher.

The average height growth rate of the benefited rural students is significantly higher than
that of the same age group in the whole country level. Compared with the national standard of the
same age group from 2010 and 2014, even the average height of children in rural poverty areas is
still far lower than the national standard, the gap is narrowing. The analysis proves that the
implementation of the National Nutrition Improvement Plan has a significant effect on students’
physical condition.

CDREF has consistently advocated ensuring a student’s nutritional needs are met by serving
lunch in schools. The protein, fat, carbohydrate, and micronutrients needed for the growth of the
school-aged children can be provided by a proper diet in the form of a school meal. In addition to
increasing student height, our results showed that the malnutrition rate of students in the
monitored counties decreased from 18.5% in 2012 to 15.4% in 2016.*° However, it is still higher

40 «Screening standard for malnutrition of school-age children and adolescents™ issued by the National Health
Commission of China defined stunting and wasting by using height and BMI, malnutrition rate refers to the
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than the 2012 national average for children aged 6-15 years old. The obesity*' rate of rural
students in poverty-stricken areas also needs more attention. The average obesity rate in the pilot
counties in 2012 was 4.6%, and it had risen to 7.8% by 2016. It is necessary to strengthen
educational curriculum with a reasonable diet.

3. Early nutritional intervention (-9 to 24 months)
3.1 The challenge

The first 1,000 days of life, from conception to age two is the “golden interval” for
nutritional intervention as advocated by the global nutritionists**. Early nutritional intervention
for children who are under the age of two provides the nutrients that support brain development,
which assures children’s cognitive development and prepares them for school (Ehrenkranz et al.,
1999).

3.2 The interventions
3.2.1 The implementation

In 2009, CDRF collaborated with a technical advisory team from the Chinese Center for
Disease Prevention and Control and started a pilot project on nutritional intervention for infants
and toddlers aged 6-24 months in Ledu County, which is located in Qinghai Province. The
nutritional supplements provided for free to babies is called a "nutrition sachet" (Yingyangbao,
or YYB).” YYB is a complementary feeding food premixed with soy protein and fortified with
nine micronutrients including iron, calcium, zinc, and folic acid. The net weight is 12 grams per
sachet. Starting in September 2009, 1,800 infants aged 6-18 months across nine pilot townships
in Ledu county (about half of the county) were fed one sachet per day until they reached 24
months of age. The newborn infants who had reached six months of age in the pilot townships
were also enrolled to receive YYB, and received them until they reached 24 months of age during
the project period. The unit cost of YYB was about RMB one yuan (0.15 USD) per sachet in
2010, which includes the cost of YYB production and transportation.

3.2.2 The monitoring

The village clinics, typically staffed by one village doctor and one maternal and child
healthcare clinician, are responsible for distributing YYB to children’s parents or primary
caregivers and for keeping records of each child’s compliance with YYB and physical checkups.
The township hospitals (typically staffed by one maternal and child healthcare professional) are
responsible for administering monthly physical checkups to the children as well as compiling
and aggregating children’s YYB and physical checkup data. The county maternal and child
healthcare hospital designated one staff member to be responsible for supervising YYB
distribution and physical checkups. The county hospital also provided monthly training for the
township and village project implementation teams and routinely reported the YYB and physical
checkup data of all pilot children to CDRF. The impact evaluation of the Ledu pilot project
shows that the YYB intervention significantly improves the nutritional status of infants and
toddlers.

3.3 The evaluation

proportion of children stunting or wasting.

41 «Screening for overweight and obesity among school-age children and adolescents” issued by the National
Health Commission of China defined obesity for children from 6 to 18 by using BMI.

2 WHO, 2014 Annual Report

* Yingyangbao was first approved in 2008 by the National Standard Commission of the People's Republic of
China in Code GB/T22570-2008.
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The 2009 baseline sample survey of 568 children aged 6-24 months revealed the
prevalence of anemia was 54.3% in Ledu County. The 2011 sample survey indicated that the
prevalence of anemia dropped to 46.8%. In 2014 and 2016, two sample surveys were used to
collect data following the scale-up of the Ledu pilot project. The results indicated the prevalence
of anemia continued to drop to 31.2% in 2014 and to 24.6% in 2016. The rate of stunting in Lidu
Country, a key indicator of malnutrition, has also dropped from 10.3% in 2009 to 9.5% in 2011.
This rate was lower than the average stunting rate for rural children. The policy report based on
the evaluation evidence from CDREF’s pilot project in Ledu County was submitted to the central
government. In 2012, the National Health and Family Planning Commission (then Ministry of
Health) adopted these policy recommendations and launched the first national program of child
nutrition improvement in poor areas, providing YYB supplementation for children aged 6-24
months in China’s contiguous poor areas. As of 2017, the national program of YYB intervention
has been rolled out to 341 counties in these areas, benefiting 2.11 million children with an annual
investment of RMB 500 million yuan (75.5 million USD) by the central government.

Figure 8. Prevalence of anemia for infants 6-24 months in Ledu County, Qinghai:
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Maternal nutrition and health education are the other components of CDRF’s pilot project
in Ledu County. The nutrition supplements provided to women have multivitamins and
micronutrients to support fetal growth. The mothers in the pilot townships in Ledu County were
provided with two tablets of nutrition supplements per day beginning with the first trimester of
pregnancy until they gave birth. Building on the capacity of township hospitals and village
clinics, the pilot project set up "mama schools" to provide health education on maternal and early
child nutrition. The project also taught healthcare and parenting skills to pregnant women and to
mothers/primary caregivers of infants under six months of age. The township hospitals provided
free physical checkups to pregnant women. The pilot project adopted conditional cash transfers
as a means to incentivize participation of "mama schools" and increase the number of physical
checkups. Participants were reimbursed RMB 30 yuan (4.5 USD) for each participant per trip.
After one year of project implementation, the low birth weight rate of newborn babies in Ledu
County dropped by one third.

4. “One Village One Preschool”- Preschool education intervention (Age 4-6)
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4.1 The challenge

Preschool age is a crucial sensitive stage for child development (Barenett & Frede, 2010;
Yoshikawa, 1995). Impressive progress has been achieved since the Chinese government
implemented the National Plan for Medium and Long-term Education Reform and Development
and completed two phases of the Three-year Action Plan for Preschool Education. China’s
three-year preschool gross enrollment rate reached 79.6% in 2017. However, uneven
development between urban and rural areas remains a significant challenge to China’s reform of
preschool education. Compared with the urban areas as well as the rest rural areas, the situation
of the poor rural areas is much worse. Among other constraints, the budget constraints on
preschool education in rural areas severely limits the spread of preschool education in rural
China. Investment on preschool education was virtually zero below the township jurisdiction.
The consequence is that children aged three to five in remote rural villages are deprived of any
opportunities to receive preschool education. The national preschool gross enrollment was 50.3%
in 2009. CDREF collaborated with Peking University to assess child development in Ledu County
in Qinghai Province. The baseline evaluation shows that cognitive development and language
development of children aged three to six in Ledu County was about 60% and 40% respectively
of their urban counterparts.
4.2 The intervention

In 2009, CDRF started to implement a project called "Village Early Education Centers"
(VEEC), which was renamed “one village one preschool” (OVOP) in 2016. This project was an
attempt to explore an effective approach to scaling preschool education in the central and
western mountain regions. The complexity of geographic conditions and economic
underdevelopment poses great challenges in implementing the OVOP project in the poor rural
villages. The practical approach CDRF adopted is epitomized to be “easy operation, reasonable
cost, accessible services, and quality assured.” The County Education Bureau and the Township
Central School are two institutions responsible for choosing appropriate sites for OVOP and
recruiting eligible children (age four to six) with the requirement of a minimum number of ten
children in each center. The OVOPs are primarily set up in the village elementary schools that
have vacant classrooms, and secondarily, in the village committee offices or rental rooms of the
village residents. To address the short supply of preschool teachers, the pilot project locally
recruits young people with professional backgrounds, or with secondary or tertiary education
degrees to be project volunteers and to provide preschool education services at the OVOPs.
Project implementation data shows that 60% of the YYB and physical checkup data of all pilot
children volunteers have earned college or higher degrees before they are recruited to the
program, and 74% are certified preschool teachers or school teachers. The County Education
Bureau regularly provides training workshops for the OVOP volunteers in order to build
professional capacity. Through the OVOP project implementation, CDRF has successfully
explored an accessible and effective approach to scaling preschool education in the remote rural
villages. The annual cost of an OVOP is about RMB 30,000 yuan (4,500 USD).

As of 2017, CDREF, in collaboration with provincial and county governments, has set up
2,200 village early education centers in 18 counties across nine provinces (i.e., Qinghai, Guizhou,
Hunan) reaching 45,000 children living in the poor rural villages.

4.3 The evaluation
4.3.1 Observational studies

A third-party evaluation by a research team from East China Normal University showed
that compared with children enrolled in the county kindergartens, children at OVOPs fared better
in the areas of social-emotional and motor development. These areas typically require a short
period of intervention to observe improvement. On the other hand, children at OVOPs do not fare
as well in their language and cognitive development or game and drawing skills, which require a
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long-term period of intervention to achieve improvement. In general, children at OVOPs fare
better in all developmental domains than their counterparts “left behind” at home in the poor
rural villages.

Figure 9. Distribution of pilot counties across the country

The scale and quality of preschool education in poor areas still lags far behind the urban
areas. The three-year preschool gross enrollment rate still lingered at 50% in the contiguous poor
areas as of 2016. Using the China Early Human Capability Index (CEHC), CDRF and the
Shanghai Medical Center of Pediatrics jointly performed a survey of children aged three to five
to measure development domains such as verbal communication, concept of numeracy, reading,
writing, and social-emotional. These measurements were taken in 2016 in Shanghai, Ye County
in Henan Province, the Ledu District of Qinghai, and Xundian County in Yunnan Province. The
results reveal that children in Shanghai achieve an average index score of 0.73, but children in
Xundian County, Yunnan achieve an average index score of only 0.33, which is equivalent to 45%
of the Shanghai sample. More explicitly, the capability development of a child at age five in
Xundian County, Yunnan is on a par with that of a child at age three in Shanghai.

4.3.2 Empirical results with causal inference

CDREF tracked 1962 students from 70 elementary schools in Ledu County. All of the
students were born in 2006 and entered the first grade in September of 2012 at one of 70 local
town-level elementary schools, including 31 central elementary schools in townships and 39
other elementary schools in villages. Every student had one of four early education experiences:
no ECE, township public ECE (PC), township private ECE (IC), or OVOP.
4.3.2.1 Improvement of test score

Results from OLS regression models showed that compared to those children who never
attended any ECE settings before elementary school, all three ECE auspices had a positive
association with the children's academic achievement in the first, third, and fifth grades. At grade
1, children from any ECE setting - those in OVOP (3= 0.41, p < 0.001), IC (%= 0.36, p <0.001)
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and PC (3= 0.74, p < 0.001) - scored significantly higher on the standardized achievement tests
than those had no ECE exposure. Post hoc tests showed that the PC group scored significantly
higher than OVOP and IC groups, which did not differ from one another. Similarly, in grade 3
children in OVOP (= 0.52, p < 0.001), IC (B= 0.44, p < 0.001) and PC (3= 0.85, p < 0.001)
scored significantly higher than children with no ECE. The results of post hoc tests showed that
the PC group performed significantly better than other groups, while OVOP and IC did not
differ.

For academic achievement in grade 5, children in OVOP (R=0.96, p <0.001), IC (3=0.51,
p <0.001) and PC (8= 1.18, p < 0.001) scored significantly higher than children with no ECE.
The OVOP group scored significantly higher than IC at this grade (F = 74.83, p < 0.001).

These results suggested that academic achievement was positively associated with
children's early experiences of ECE settings. The PC group consistently ranked the highest in our
sample during the three waves of data collection, while the no-ECE children were the lowest. In
grades 1 and 3, OVOP children and IC children did not differ, but in grade 5 OVOP children
showed a significantly higher achievement level than OC children.

Results from IPW models were quite similar and showed a larger effect associated with the
ECE setting than the OLS models. Effect sizes for OVOP on children's academic achievement in
grades 3 and 5 were more substantial and statistically significant. OVOP children were not
different from IC children in grades 1 and 3 yet showed significant growth and scored higher in
grade 5. Figure 1 shows the predicted ranking of the four groups in grades 1, 3 and 5. In first
grade, PC children had the highest score, while OVOP and IC were ranked higher than the
non-ECE children. In the third grade, we found OVOP children ranked slightly higher than the
IC children, although the effect was not statistically significant. By the fifth grade, OVOP
children ranked significantly higher than IC children.

4.3.2.2 Improvement of academic growth

The point estimates of academic scores at the end of the first, third, and fifth grades
suggested that the change over time across the four groups of children might be different.
Therefore, we fitted longitudinal growth models to explore if the OVOP children had a different
growth trajectory from the other groups.

The parameter estimation showed that the OVOP group had a significantly faster rate of
academic achievement growth (z score). Compared to the no-ECE group, the interaction effects
of PCx Year (y;3=0.11, p<0.001) and the OVOP xYear (y;;=0.14, p <0.001) were significant,
meaning that these two groups had a faster growth rate than the no-ECE group. The growth rate
of the IC group was not different from that of the no-ECE group. The post-GLM test indicated
that the rise in scores of the OVOP children was significantly sharper than that of the IC group
(x2 =29.41, p <0.001) and not different from the PC children (x2 =2.01, p = 0.16). The PC
children grew significantly faster than the IC children (x* = 12.12, p <0.01). Figure 2 shows the
predicted longitudinal growth of z-scores across groups.

Although the cross-sectional comparison found that the academic rankings of OVOP
children were consistently lower than the PC and only significantly higher than the IC children in
fifth grade, the longitudinal data showed that the OVOP children had the fastest academic
achievement growth of the four groups. The results from OLS and multilevel growth models
illustrated the two parts of the story. When entering the first grade, the OVOP children started
much lower than the PC children and had not caught up yet by the end of the fifth grade.
However, the OVOP children’s growth rate was identical to that of the PC, which was
significantly faster than the IC growth rate. Because of their rapid growth, by the end of the fifth
grade, the OVOP children ranked significantly higher than the IC and no ECE groups.

4.3.3 Cost-efficiency
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In China, 155,000 out of 560,000 administrative villages are still waiting to build a
preschool in their villages. At the pilot sites of OVOPs, the volunteers and the accessible
preschool educational services are applauded by the local families and supported by local
governments in the poor areas. The policy recommendation of “one village one preschool”
issued by CDREF calls for actions to scale up public preschool education in those rural villages
with weak support from the private sector but strong demand from local families. The annual
investment of universalizing three-year preschool education at the village level is estimated at
RMB 5 billion yuan (75 million USD), which will be used to recruit volunteers, renovate vacant
classrooms in village elementary schools, and provide regular educational services at the village
early education centers.

5. “China REACH”- Parenting intervention (6 to 36 months)
5.1 The challenge

Recent neuroscience research and longitudinal follow-up studies advance new evidence on
the importance and relatively low-cost of timely interventions at the very earliest stages of
human life. Gertler, Heckman and Pinto et al (2014) analyzed the longitudinal follow-up data of
a home visit program in Jamaica in the mid-1980s and concluded that timing is everything for
early interventions. Their evidence indicated that early accumulation of language is facilitated
when mothers or caregivers spend more time talking to them. This factor also allows the child to
acquire language at a faster rates later on, and children who acquire a given skill during the
sensitive age range in the very early years require fewer resources. Black et al (2017) reviewed a
study of Romanian children and emphasized that the early years (under three years of age) is a
highly sensitive and vulnerable period, and one when nurturing care can protect early brain
development by attenuating the detrimental effects of low socioeconomic status. The immediate
home setting and care provided by mothers or primary caregivers are most powerful factors in
providing nurturing care (Britto et al, 2017). The effects of nurturing care programs vary by
quality. Home-based parenting programs assure quality, which is captured by the structural
dimensions of caregiver training and caregiver-child ratios and by process dimensions of
caregiver-child interactions and opportunities for play and exploration (Berlinski and Schady,
2015). The 2007 Lancet series called for interventions as early as during the first five years for
children in developing countries who are exposed to multiple risks detrimental to their cognitive,
motor, and social-emotional development (Grantham-McGregor et al, 2007).

5.2 The intervention

From 2009 to 2012, CDRF conducted a comprehensive ECD pilot program with the
components of maternal health education and nutrition supplementation, breastfeeding, and
micronutrient supplementation for 6-24 month old infants. This pilot program also included “one
village one center-based” (OVOP) preschool education for 3-6 year old children in poor rural
areas of Qinghai and Yunnan provinces. Upon completion of the pilot ECD program, the
Chinese provincial and central governments drew on the impact of CDRF’s pilot program,
incorporating nutrition into the maternal and child health policy agenda and scaling up universal
access to preschool education in rural areas. In 2012, China’s Ministry of Health started the first
national program of micronutrient supplementation for 6-24 month old children in 100
poverty-level counties, aiming to provide coverage to the entire population of 10 million children
of age 6-24 months in 680 poverty-level counties. This program has currently expanded to 341
counties, benefiting a total of 5.8 million children. Greater efforts and more social experiments
are needed to improve compliance (i.e., the child takes at least four sachets of nutrition
supplements per week) of the micronutrient supplements as well as the governance of
procurement and service delivery in divergent local contexts (unpublished CDRF report, 2017).
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Rural Education and Child Health (China REACH) is the first ECD program that combines
early nutrition supplementation with home visit interventions for families with infants and
toddlers aged 636 months who live in the poverty-stricken areas in rural China. CDRF began
preparations to evaluate and implement the China REACH program in 2014.

Two parallel tasks proceeded during the early stages of program preparation. The Secretary
General of CDRF met and brainstormed with the government leaders of Gansu Province and the
city of Qingyang in order to frame the scope and scale of the program. CDRF program officers
made multiple field trips to Huachi County to investigate the capacity of county, town, and
village-level maternal and child health systems as well as the feasibility of implementing the
program in local cultural contexts. An international advisory team, convened and led by
professors James Heckman at University of Chicago and Sally Grantham-McGregor at the
University College of London, held workshops to select parenting intervention curricula and to
discuss the impact evaluation strategy. They also trained the CDRF team on the international
Reach Up home visit curriculum.

5.2.1 Program Design

Huachi County is located in the eastern part of Gansu Province and is a nationally
designated rural poverty county. This northeastern county borders Shaanxi province. Eighty-five
percent of the county is mountainous. The county is comprised of 111 administrative villages
which are under the jurisdiction of 15 towns, of which 6 are town centers. The total population
was approximately 132,000, of whom 114,600 are agricultural residents and 1.84 percent is
infants and toddlers of age 624 months in 2015.

Using 2015 baseline household survey data of 1587 children born between March 1, 2013
and December 9, 2014 (i.e., ages 1-22 months at baseline data collection in January 2015) and
supplemental administrative data at the village level, we randomized and pair matched 111
administrative villages. This yielded 56 villages, with 805 children, in the treatment group and 55
villages, with 782 children, in the control group. Children in the treatment group received weekly
home visits from age 6 months up to age 36 months as well as daily micronutrient supplements
from the age of 6 months up to the age of 24 months. Children in the control group received daily
micronutrient supplements from the age of 6 months to the age of 24 months. Home visits started
in September 2015. Between January and September 2015, 15% of the children in the original
sample migrated out of Huachi county or withdrew from the program for other reasons. A new
wave of children, aged 8-11 months, from 111 villages was added to the study in 2016. The
sample size of children enrolled in the treatment and the control group totaled 1,566 by July
2016.

5.2.2 Weekly Home Visits

CDREF led the efforts to introduce, translate, and culturally validate the international Reach
Up home visit curriculum in Chinese for the 6-36 month age group. The structured weekly
curriculum includes one-hour instructional notes for the home visitors and two or three activities
such as reading picture books, singing songs, playing games, toys, form boards, or telling stories
at children’s home with the mother or primary caregiver and the child. The primary goal is to
teach and encourage the mother or the primary caregiver to talk to and interact with the child in
order to stimulate the child’s cognitive, language, motor, and social-emotional development.

The standard practice is that the home visitor brings toys, picture books, and form boards to
the child’s home during each visit and leaves them at the child’s home for one week so that the
mother and child can repeat the activities with the materials as often as possible for the rest of the
week. The home visitor normally retrieves these materials at the following week’s home visit.

Home visitors begin each visit by asking the mother or primary caregiver whether she
practiced and interacted with the child at home since last visit. They ask the mother to repeat the
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activities she has conducted with the child during the week and then decides whether to proceed
with new curriculum or to review the previous week’s content. During each home visit, the home
visitor is required to write down program activities and enter information about the child on a
standard record form developed by the program. The home visitor also takes one or two pictures
or short video clips in order to document the home visiting process. At the end of the home visit,
the home visitor schedules a time for the next visit. The home visitor calls the child’s family prior
to each visit to make sure the child and the mother will be present in the home for the next visit.

5.3 The evaluation
5.3.1 The effectiveness

We collected baseline data in January 2015 and followed them up at mid-point in July of
2016 and at the end-point in July of 2017. We selected instruments to measure the program
effects based on factors associated with validity, cultural context, and cost.

Home Observation for Measures of the Environment (HOME) is a systematic assessment
of the immediate caring environment of children’s home (Caldwell and Bradley, 2001). The
Infants and Toddlers (HOME IT) version was used. Difference-in-Difference (DID) modeling on
the longitudinal data of HOME IT reveals the total score of the treatment group is 4.96 points
(p=0.03) higher than the control group.

By the end-line survey, two thirds of children in the pilot program reached the age of 36
months or older. We use the Early Childhood HOME Short Form (EC-HOME SF) to assess the
home environment for this age group (Totsika & Sylva, 2004). The treatment group of this age
group has a higher percentage of positive responses in items “Child has ten children's books”,
“Mother reads to child three times a week or more,” “Child helped to learn colors at home,”
“Child helped to learn shapes and sizes at home.” The weekly home visits positively affected the
stimulation and learning environment by providing quality parent-child interactions at home.

Denver-II is the most feasible multidimensional short test with good internal validity
(Rubio-Codina et al, 2016). It was first adapted and validated in Shanghai, China. The Denver-II
test team consisted of seven testers who are child healthcare physicians in Shanghai who had
many years of clinical experience with the Denver-II test. Both the nominal outcomes (“normal”,
“borderline”, and “abnormal”) and the developmental scores of the Denver-II tests were
analyzed.

A logit regression analysis of the nominal outcomes shows that compared with the control
group, the odds of “borderline” or “abnormal” outcomes for the treatment group decrease by
48.6% (p=0.001) for children staying in the China REACH program throughout. Children of
“abnormal” or “borderline” outcomes in Denver-II test are normally recommended to receive
targeted treatment or training to prevent the deterioration of mental disabilities. Huachi data
shows a high proportion of children with developmental delays. 19.1% children (7-10 months)
were “abnormal” or “borderline” in Denver-II tests at baseline. At mid-line, one child was
“abnormal” for every five children (19.6%) with no significant difference between the treatment
and control. By the end-line survey, the overall proportion of “abnormal” dropped to 9.98%,
showing a steeper decrease for children receiving weekly home visits (7.7%).

At the end-line, the Denver-II developmental scores of “language” for the treatment group
is 0.12 standard deviations (p=0.002) higher than the control group. “Gross motor” scores
increase by 0.44 standard deviations (p=0.013) as a result of the home visit intervention.

The first 1,000 days of life is a sensitive period for malnutrition due to micronutrient
deficiency. Weekly home visits augmented the positive effects of nutrition intervention by
improving the compliance of nutrition supplementation. The end-line survey data shows that the
average age of children was 38 months. Given the policy that nutrition supplementation is
terminated when the child reaches 24 months, we used the mid-line survey data to examine the
effect of home visits on compliance of nutrition supplementation. With 37.3% children taking at

190



least four sachets of nutrition supplements, the compliance of the treatment group was 11
percentage points (p=0.00) higher than children merely receiving nutrition intervention. At the
mid-line survey, the prevalence of anemia was 12.77% for the treatment group, which is lower
than the control group (14.37%), but the difference is not statistically significant (p=0.396).

5.3.2 The implication

The China REACH program adopts a home-based approach to improve the immediate
stimulation environment of disadvantaged children. A two-generation vision is incorporated in
the weekly home visit curriculum. It is much needed in remote mountainous villages with a large
proportion of women, young children, and elderly population “left behind.”

The impact evaluation shows the positive effects of weekly home visits on children’s
language and motor development, but evidence of effects on social-emotional development are
scant. One way to improve the effects is to add center-based parenting services so that mothers
have the opportunity to interact more with their own children and also with other children and
their mothers beyond the weekly one-hour home visit service. Additional supporting evidence
could also become a patent if we can systematically collect and analyze the video-recording data
of the ongoing implementation of the weekly home visits.

The quality of the home visit intervention critically lies in providing effective service
delivery of the home visitors. However, informally employed women in the villages frequently
quit home visiting jobs to seek other better-paid job opportunities, which threatens the
sustainability and quality of the program. Village doctors are formally employed by the
grassroots health sector and are more reliable human resources. Their routine work already
includes home visits to newborns, distribution of nutrition supplements for 6-24 month old
infants, and in-home physical checkups of 0-6 year old children. They are important participants
in the processing of delivering the paraprofessional service of home visits in the rural villages.

The low socioeconomic status of children’s families as reflected by low maternal education
(6.9 years of schooling on average, or equivalent to primary school graduates in Huachi) and low
income (average household income at 30,903 yuan in 2017) is associated with high risks of early
developmental delays. The ongoing research on China REACH will assess additional evidence
that can be used to inform policy. A rigorous long-term evaluation proposal is needed to explore
the life course dynamics and social returns of integrated ECD interventions.

The two-year pilot program of China REACH explored the feasibility of implementing an
integrated ECD program that combines early nutrition supplementation and home visit
interventions for children ages 6-36 months in poverty-stricken areas in China. The integrated
approach positively affects children’s language and gross motor development through mediation
of an enriched caregiving environment at home, leading to 48.6% decrease of risks of
developmental delays. The weekly home visits augment the effects of nutrition supplementation
on children’s nutrition and health conditions. Drawing on evidence from the China REACH
program, we call for a timely policy shift from the existing nutrition supplementation to the
provision of integrated ECD services at scale. Children in China under age three who are at risk
of developmental delays will benefit from such a policy shift. Ongoing research is expected to
provide more direct evidence to inform national ECD policy and poverty alleviation strategy.

6. “Win the Future”_Secondary vocational education improvement
6.1 The challenge

Vocational education, as a source of training skilled workers to the labor market,
contributes greatly to reducing the unemployment rate, narrowing the income gap, and balancing
the overall employment structure. It is also important in terms of economic development, social
stability, deepening urbanization, and poverty alleviation. In China, vocational education has
always been seen as a crucial part of the national education system with the strategy of
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rejuvenating China through science and education, and the strategy of reinvigorating China
through human resource development.

Compared with higher vocational education, however, the importance of secondary
vocational education was traditionally undervalued. However, in 2015, when China's 13"
Five-Year Plan (2016-20) pledged to popularize upper secondary education by the end of the 13"
five-year period. In 2017, the Ministry of Education published the Guideline for Popularizing
High School Education (2017-2020). The Guideline aimed to raise the gross enrollment ratio for
upper secondary education and provide a more reasonable structure between general high
schools and secondary vocational schools. Several other plans and regulations followed in
support with the Plan and the Guideline to developing secondary vocational education.

These efforts yield returns. In 2016, there were approximately 10,900 secondary vocational
schools and 160 million secondary vocational school students, accounting for 40.25% of upper
secondary school students. The average years of schooling of new workforce has increased from
11.2 years in 2009 to 13.3 years in 2016. And, the employment quality has increased, with 70%
of secondary vocational graduates being rural registered residents, 90% of whom employed in
urban regions after graduation.

Though it is starting to gain the attention it deserves, secondary vocational schools still face
many problems. First, secondary vocational school students do not receive enough support to
satisfy their psychological and emotional needs. On the one hand, the population is stigmatized
as “losers” who cannot get themselves into a normal high school. On the other hand, these
students consist largely of disadvantaged youths, many of whom are from rural areas. They tend
to be financially disadvantaged, from single-parent homes, or even orphaned. CDRF’s survey
shows that 86.3% of secondary vocational school students are from rural areas, 4.2% are from
urban poor households, 42% are single-parented or have one or more family members physically
challenged, and 70% have parents who attained no more than a lower secondary school
education.

Second, the quality of secondary vocational education needs to be improved, especially in
schools in less developed areas. Overall, the quality of secondary vocational schools in China is
worse than that of normal high schools in terms of student quality and teaching quality. In
addition, there is a gap between the schools in central and western China and those in eastern
China. Schools in more developed areas enjoy a better campus, more talent inputs and
investments, deeper industry integration, and school-enterprise cooperation. By contrast, the
others struggle to hire even one more teacher.

Third, the financial input into secondary vocational education is relatively insufficient.
Secondary vocational educational institutions are supposed to spend more than normal high
schools because they need to invest in training equipment and teaching instruments. In Germany,
for example, the average per capita investment in secondary vocational schools is two to two and
a half times of that of normal high schools, and in France it is about three times more. Yet in
China, it was not until 2013 that the average per capita education expenditure of secondary
vocational schools exceeded that of normal high schools. In 2016, the expenditure on education
per student in secondary vocational schools in China was 16,985 yuan—only 200 yuan more
than of the normal high schools.

6.2 The intervention

Intervention in early childhood is low in cost and yields high returns. However, it does not
mean that interventions in later phases of life are ineffective. In accordance with this belief,
CDRF has implemented two projects targeting compulsory education and its post-phases:
“E-Learning in Rural Primary Schools” and the “Win the Future-Secondary Vocational
Education Improvement Project.” The former has enabled the primary school students in rural
areas to share high-quality learning resources from the county towns by using distance education
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technology, narrowing the urban-rural education quality gap. The latter aims to cultivate healthy
and positive new talents in good psychological condition, focusing on self-development ability,
professional ability, and the job-finding ability of the secondary vocational school students. The
implementation of these two projects has shown that not only is the continuous intervention in
the 8,000 days after birth necessary, but it also requires attention and investment in both health
and education. The following section will briefly introduce the Win the Future project.

In 2016, in pursuit of equal educational rights and better education quality for secondary
vocational school students, CDRF initiated the “Win the Future-Secondary Vocational
Education Improvement Project.” This project covered 31 pilot schools in five cities from
Sichuan Province, Guangdong Province, Guizhou Province, and Hebei Province. The project
adopted an “intervention + research” model, exploring possible solutions for school
improvement and meanwhile yielding scientific observation on the population. The project
benefited around 150,000 students and 4,000 faculty members in the past years.

The Win the Future project provides different programs for school leaders, teachers, and
students to motivate them and improve their skills. The following section explains briefly the
content of the intervention.

1. New Channel Training Camp for school leaders. The intervention includes a twice a
year training program for school leaders on development strategies, school management,
economic and social development, technological revolution and educational psychology, in
order to improve conceptions of governance and comprehensive management skills. Four
trainings have been held so far.

2. For the Future Career student training camp. There is also a once-a-year student
training camp. CDRF invites experts from academia and business to provide training and
leadership for secondary vocational students in various ways, including emotion management,
ethics, life skills, and vocational capacity-building. The training intends to improve the
individual abilities of students, tap their potential, and enhance their understanding of the
community and society. This lays the foundation for them to grow into great craftsmen, with both
virtue and skill. Trainings are held twice a year and each lasts one week. Three trainings have
been held so far.

3. Moral Education for All. Win the Future promotes emotional and moral education for all
by funding campus cultural activities such as art festivals, sport meetings, and singing
competitions, which enhances students’ sense of belonging and provides all students a chance to
let themselves shine.

4. Senior Technician Lecture. Senior technician lectures are held to connect school with
industry, by inviting frontline talents from world-renowned enterprises into schools. These
lectures give students insight into cutting-edge technologies and industry dynamic.

5. Win the Future Scholarship and Outstanding Teacher Award. In collaboration with
sponsoring enterprises, CDRF funded scholarships for both teachers and students to boost their
confidence and motivation. Two percent of the students and teachers in the pilot schools are
awarded scholarships, with student awards of 1,000 CNY and teacher awards of 10,000 CNY
each academic year.

6. Win the Future Online Platform. To establish a platform for idea exchange and
communication for secondary vocational school students and teachers, an online platform is
planned. The platform will also encourage the sharing of educational resources and information.
The platform is designed to serve sponsors, education bureaus, and more than 100,000 secondary
school students.

6.3 The evaluation
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Research is another important part of Win the Future project. By following the changes and
dynamics of the participating schools, CDRF wishes to collect evidence that helps develop
further activities and policy proposals.

CDREF invited an expert team of psychologists to conduct a three-year scientific, objective,
and independent third-party evaluation of the project. In the design of the research, 31 pilot
schools received an intervention, and 19 schools (15 secondary vocational schools and four
senior high schools) are in the control group. The evaluation considered eight characteristics of
psychological development—adopting scales evaluation emotion, social skill, cognitive ability
and others by following the characteristics of student psychosocial competence and comparing
them between pilot schools and control schools.

In 2017, CDRF conducted a baseline evaluation and received 132 questionnaires
completed by principals, 5,068 completed teacher questionnaires, and 63,731 completed student
questionnaires. The baseline evaluation has two major findings. First, the cognitive abilities of
secondary vocational students and normal high school students are not significantly different.
The fact that the secondary vocational students scored lower on the Upper Secondary School
Entrance Examination is largely caused by social-economic factors.

Second, secondary vocational school students have minor problems regarding emotions
and relationships. 8.7% secondary vocational students are in an emotionally abnormal state, 5.8%
are at a critical state. They also scored higher on indicators of loneliness and depression. In
addition, though the proportion of students with problematic peer relationships is similar
between secondary vocational school students and normal high school students, a higher
proportion of secondary vocational students are at a critical state in indicators of problematic
peer relationships. The differences in psychological development between secondary vocational
students and ordinary high school students can also be attributed to factors such as family
socioeconomic status.

As of 2018, CDRF continues to run the project. Through various interventions, the project
works on improving the managerial skills of principals as well as students’ psychological health,
self-development, employment skills, and social adaptability. In terms of the research, a second
evaluation was launched during the 2018 spring semester, and will finish collecting data in
October of 2018.

With the efforts to cultivate healthy, positive, and skilled talents, the project has turned
Converted Moral Education by All into policy, prompted Ministry of Education to deepen the
control of student interning sessions, furthered school modernization and international vision,
promoted exchange of experience between the east and west China, enhanced self-confidence of
secondary vocational school teachers and students, and raised social concern on secondary
vocational education.

7. Conclusions
CDRF’s initiative of implementing social experiments in poor areas targets the bottom 20%

of the population in the Chinese society. The practical approach—best summarized as—"“easy
operation, reasonable cost, accessible services, and quality assured” has offered a policy
paradigm to protect the most vulnerable social groups in China. Nevertheless, we believe
urbanization holds the key to solving uneven development problems in China given the fact that
urban cities can afford more cost-effective and quality public services. The government efforts to
provide nutrition and education services for children in the poor rural areas intend to assure these
children will get the opportunity to migrate to urban cities to receive better education and to
participate in the labor market of urban cities with work skills and educated citizenship. To
accomplish this goal, we should prepare in four ways: First, ensure nutrition and health for rural
children and get them ready for learning. Second, improve access and provision of preschool
education and parenting services in remote rural villages. Third, engage government,
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cross-sectoral efforts, and social forces to support pilot programs and the scaling of social
experiments in the poor rural areas. Fourth, to develop appropriate measurement tools to assess
child development at all stages while trying to avoid social labeling or misinterpreting the results
of measurements on rural children.

Fighting poverty and enhancing human capital have become dual imperatives in China’s
social and economic development. From the holistic perspective of 8,000 days of development,
nutrition and educational interventions at each sensitive stage of compulsory education and
secondary vocational education and higher education are equally important as interventions in
early nutrition, parenting, and preschool education during the critical periods of early child
development.

Findings of CDRF’s projects and studies have implications for child development
policy-making in China. Based on the experiment of life-course child development service,
CDRF proposed “Bright Start-for Every Child” as the ultimate goal. According to the
investigation of CDREF, if the government invest 2000 RMB for each child in poverty-stricken
area of China, 40 million children will benefit from access to child development policy. The cost
of public financial support would be 80 billion RMB. Child development service system in
village level settings with public financial support may be a vital next step of the education
policy reform in China, in order to help most disadvantaged children enjoy the benefits of child
development intervention both in nutrition and education sides.
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Long-term effects of China’s Village Early
Education Center program on elementary academic

achievement
Chen Zhao
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Si Chen
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China Development Research Foundation

Abstract

The China Development Research Foundation launched the One Village One Preschool (OVOP)
project in 2009, which allowed open access to early childhood education (ECE) to
disadvantaged rural and minority children in China. The OVOP is a government-supported
public intervention on ECE that benefits the most disadvantaged children in the central and
western rural China. Recently, the OVOP has established about 2200 centers in nine provinces
that enroll over 60,000 rural children aged 3 to 6 at no charge. We used longitudinal data from a
large sample of OVOP and non-OVOP children, combined with techniques to reduce selection
bias, to evaluate the impacts of OVOP on children’s long-term academic achievement in
elementary school. We found that children who attended OVOPs scored better than children
who received no ECE in elementary grades, and better than children who attended private
township ECE centers. While the OVOP children’s scores did not exceed those of children in
relatively well-resourced public township ECE centers, the OVOP children’s growth in
academic achievement was faster. The study emphasizes the value of providing low-cost ECE
to rural children in China.

Findings of this study have implications for ECE policy-making in rural China. Based on
the experiment of village-level ECE service, CDRF proposed “one village one kindergarten” as
the ultimate goal of the OVOP project (Li, 2017). according to the investigation of CDREF, if
the government set up 100,000 OVOPs in poverty-stricken villages in rural China, three
million children will benefit from access to ECE. The cost of public financial support would be
5 billion RMB--1,700 RMB for each child. If these three million children could be enrolled in
village-level ECE settings like OVOP, their daily ECE experience will generate positive short-
and long-term academic achievements. Village-level ECE settings with public financial support
may be a vital next step of the education policy reform in China, in order to help most
disadvantaged children enjoy the benefits of early childhood education.

197



An Evaluation Report of China
REACH-Qixingguan Pilot Program

Abstract

We completed a pilot program in Qixingguan district of Bijie city in Guizhou province, one of
the poverty stricken areas on the border of Sichuan, Yunnan and Guizhou provinces in
southwestern China. The program combines home visit intervention with nutrition
supplementation for families with children ages 6-36 months. China Development Research
Foundation (CDRF) developed and applied a randomized control trial (RCT) design to
evaluate the effects of home visiting, a home-based intervention on nurturing care using an
adapted version of the Jamaican home visiting curriculum. Effects of the treatment group and
the control group are assessed. The evaluation results reveal that the weekly home visit
intervention increases the odds of “normal” development as assessed by the Denver II test by
18.4%. By endline, the risk of anemia of the treatment group is 15% lower than the control
group. Home visit intervention shows robust and positive effects on child personal-social,
motor and language development, controlling for age, sex, pre-birth, nutrition and health
factors. Parenting behaviors that are beneficial to parent-child interactions and related with the
home visit intervention has positive effects on child language, personal-social and gross motor
development. The Miao ethnicity is the second largest ethnic group in the pilot areas. The
follow-up survey results reveal that children of the Miao ethnicity do not benefit as much as
their counterparts of Han ethnicity in the height and weight growth. The cognitive and
non-cognitive development of the Miao ethnicity in the treatment group does not show as
great improvement as those of Han ethnicity in the treatment group.
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Breastfeeding in China:
Findings from a quantitative breastfeeding survey
of 10,000 mothers

Abstract

Background: With the social and economic development, exclusive breastfeeding of 0 ~ 6
months infants in China shows a downward trend and is much lower than the global average
level. Objective: To understand the current status and influencing factors of breastfeeding in
China and explore effective measures for the protection, promotion and support of
breastfeeding. Methods: Through the questionnaire survey on urban and rural areas in China,
more than 10,000 valid samples were analyzed by binary logistic regression. Results: The rate
of early initiation of breastfeeding is only 8.5%, and the exclusive breastfeeding rate is only
27.7%, which is much lower than the average of the world. Factors affecting the status quo
include: 1) breastfeeding mothers lack accurate information and skilled support from the health
care system and the community; 2) the marketing of breast milk substitutes are not effectively
regulated by the law; 3) breastfeeding mothers with formal and informal employment are not
provided with adequate paid maternity leave; 4) breastfeeding mothers lack adequate support
from workplace. Conclusion: It is necessary to improve laws and policies to effectively
regulate the marketing of the breastmilk substitute and provide adequate paid maternity leave
for breastfeeding mothers. Moreover, effective measures need to be taken to fully mobilize the
resources of the health system, workplace, community and families to provide accurate
information and support for breast-feeding mothers so as to further improve the status of
breastfeeding and the health of mothers and infants in China.
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An Evaluation Report of
China REACH-Jimunai County Pilot Program

China REACH (China Rural Education and Child Health) Program is a micronutrient
supplements and home visit result evaluation program conducted by the China Development
Research Foundation (CDRF) in Jimunai County of Altay Prefecture in Xinjiang Autonomous
Region since 2016. The program covers about 500 infants and toddlers between 6-24 months
old in the Jimunai County. Home visitors paid home visit once per week for each child to give
parents instruction on nurturing; and organized group parenting events once every two weeks
since April 2017. The research team conducted the baseline survey in April 2017. And the
researchers finished data collection, data analysis, program evaluation in 2018 to provide
scientific evidence for home visit programs in other parts of China and help with policy making
in children development.

The evaluation of the program is co-conducted with Renmin University of China,
Shanghai Center for Women and Children Health, and Jimunai County government, etc.
Renmin University has been in charge of data collection, questionnaire design and data analysis.
SCWCH has been in charge of Denver II tests. And the Jimunai County government has been
in charge of onsite coordination and organization. There were 436 children participated in the
baseline survey, and 389 children participated in the endline survey. Data on height, weight,
hemoglobin, head circumference and Denver II test is collected and questionnaire covers the
information on home environment, parents’ knowledge on nurturing and nutrition and family
basic information. Descriptive analysis is conducted with STATA 14.0, to compare the
collected data between the children participated in the baseline and endline survey.

The descriptive analysis has indicated the following results: 1. The health condition of the
infants participated in the survey is better than the national average. The average premature
birth rate is 5.72%, which is lower than the national average rate of 7%, and the average low
weight rate is 2.72%, which is lower than the national average rate of 3.6%; 2. According to the
Denver II test result, the rate of “normal” developed children who participated in the final
survey is 63.19%, which is 8.02 percentage points higher than that of the children in the
baseline survey, and the “abnormal” rate is down by 5.75 percentage points; 3. The average
height, weight and head circumference for the children in the endline survey is higher than
those of the children in the baseline survey. Also, the anemia rate has dropped significantly; 4.
The parenting activities conducted by the families in the final survey have increased in many
different aspects compared with those conducted in the baseline survey, among which the color
differentiation activities have been increased by 57 percentage points; 5. Parents have shown
more kindness and consistency in their daily interaction with the infants and toddlers.
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Micronutrient Supplements Program Report
Summary

Rural area children nutrition improvement program (Micronutrient Supplements Program)
was established in 2012. In 2017, authorized by the National Health Commission of the PRC,
China Development Research Foundation (CDRF) started to evaluate the effects of the
program. The result shows that the program has a significant impact on improving the nutrition
and health condition for the children in rural areas, and driving the equality of their early phase
development. The result also reveals problems of the project that needs to be noticed and
improved. In 2018, CDRF initiated the Micronutrient Supplements Program in Bijie City,
Guizhou Province. Efficient management of the program indicates a significant improvement
in the micronutrient supplements delivery and dependency, along with a significant
improvement of the infants and toddlers’ health condition.

The evaluation study was conducted in 2017, covering 54 villages in 6 provinces for the
program evaluation, by means of discussions involving multi-sectorial stakeholders at
provincial and county levels, households surveys, child physical checks, and home visits. 4035
questionnaire responses were collected and 600 households were visited by the researchers.
The results indicate that over 6 million children from 341 counties across 21 provinces in
China have been benefited from the Micronutrient Supplements Program. The central
government has funded 2.6 billion RMB for the program. Supplements procurement has
followed the standardized process and relevant information is publicly accessible. In addition,
multi-sectorial stakeholders, like the government, enterprises, research institutions and local
communities have all been actively involved in order to reach the greatest benefits of the
program.

The result of the evaluation shows that the hemoglobin content has decreased by 8.2% in
2016, compared with the data in 2012. The improvement on hemoglobin is more significant for
low-income families. Moreover, infants/toddlers who live in the areas in which the program
intervened earlier achieved better health and nutrition outcomes. Over 83% of the parents were
better equipped with nutrition knowledge through the program. In addition, most parents
showed satisfaction with the program. 97% of the parents thought the micronutrient
supplements are beneficial to their children, and 87% of the parents would like to recommend
the program to their relatives and friends.

The micronutrient supplements program has achieved great outcomes, yet it can also
further improve in the following aspects: 1. The program needs to enlarge its coverage since
there are still about 50% of the poverty-stricken counties which have not participated in the
program yet; 2. The efficiency of using the supplements can be enhanced; 3. The allocation of
funding needs to be improved since some provinces end with a surplus while others lack
financial support to sustain the program; 4. The procurement process has difficulties that need
to be solved.
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The Impact of Preschool Education on Children’s
Cognitive and Non-cognitive Skills**

Ligiu Zhao
School of Labor and Human Resources, Renmin University of China

The importance of early childhood education (ECE) has been emphasized in the literature.
A large number of studies have demonstrated that the experiences in the earliest years of life
will shape future cognitive, social, and emotional development, as well as physical and mental
health (for example, Knudsen, Heckman, Cameron, and Shonkoff, 2006; Deming 2009, among
others). See Duncan and Magnuson (2013) for review of empirical studies of the effectiveness
of early childhood education.

In China, the inequity in early childhood education is substantially larger than the
inequality in compulsory education. For instance, the enrollment rate of 7-15-year old children
in poor areas is approximately 97.5% in 2014; however, the enrollment rate of 3-6-year old
children is only 72.5%. About 30% of 3-6 years old children do not enroll in preschool
education. Moreover, given the high cost of preschool education in China, enrollment rates of
children from families with incomes in the bottom quarter of the income distribution are 46
percentage points lower than for children in the highest quarter. If early childhood education
plays vital roles in cognitive and non-cognitive development, early interventions targeted
toward disadvantaged children will eliminate income based cognitive and achievement gaps.
However, almost no studies have examined the impact of preschool program on children
development in China. In this study, we exploit the time and regional variations in child care
coverage induced by the preschool expansion program and apply a differences-in-differences
(DD) approach to investigate the impact of preschool education on children’s cognitive and
non-cognitive outcomes.

The contributions of this study are three folded. Firstly, most existing studies focus on
the evidence in developed countries, for example, Garces, Thomas and Currie (2002), Ludwig
and Miller (2007), and Deming (2009). This is the first study investigating the impact of
preschool program in the context of China, which is the largest developing country. Secondly,
we exploit the expansion of child care facilities in 2010 to identify the causal effect of the
preschool program on children development. Thirdly, we also explore the potential channels
through which preschool program affects child development.

The government has acknowledged the importance of preschool education. In May 2010, the
state council passed the National Medium and Long-term Education Reform and Development
Plan (2010-2020) (Ministry of Education, 2010). Universalize one-year preschool education all
over the country, mandated two-year preschool education in more developed areas and requires
three-year preschool education in the most developed areas before 2020. A rapid expansion of
resources for early childhood education occurred in 2010, with an increase of 51.88% in the
total number of kindergartens and 87.05% in the number of preschool teachers. The year 2010
can be treated as the year before the expansion of kindergartens, and year 2011 is treated as the
year after the expansion.

Thus, children who enroll in preschool education after 2010 are affected by the kindergarten
expansion program. Nevertheless, children who complete their preschool education before
2010 are not affected by the program. Additionally, as the program intensity depends on the
pre-reform number of kindergartens, the expansion rate differed widely across regions.

* This research was funded by the China Development Research Foundation in 2018.
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Therefore, younger cohorts from high expansion regions gain more from the expansion of
preschools.

The data used in this study are from the China Family Panel Studies (CFPS) survey,
which was launched in 2010 by the Institute of Social Science Survey (ISSS) of Peking
University. The CFPS is a nationally representative, longitudinal survey of Chinese
communities, families, and individuals, and contains data on 14,960 households and 42,590
individuals in the 2010 baseline survey. Three follow-up surveys were conducted in 2012, 2014,
and 2016. For the purpose of this study, we apply CFPS 2016 and restrict the analysis to the
children aged between 10-15 years old. The key treatment variable is the log number of
kindergartens in the city of birth when a child reaches the age of 5.

First of all, we find that the number of kindergartens significantly increases the enrollment
rate in preschool program. Specifically, a 10% increase in the number of kindergartens leads to
3.2 percentage points increase in enrollment of preschool program. Moreover, the increase in
the number of kindergartens significantly improves children’s cognitive outcomes measured by
math test scores. A 10% increase in the number of kindergartens increases the math test score
by 0.033 standard deviations. However, the increase in kindergartens dose not significantly
affect children’s word test scores. With regard to non-cognitive skills, the increase in the
number of kindergartens does not significantly affect children’s educational aspiration,
self-assessment of leadership role and grade-for-age. Nevertheless, the increase in
kindergartens significantly improves the social acclimation with others.
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Influencing Mechanisms of Children’s Nutrition
and Health in China®

Wu Yichao
School of Economic Management
Southeastern University

Abstract

Child nutritional health has always been a research focus and an essential indicator
reflecting children’s health and living conditions in developing countries. This study
investigates how household income and other individual and family factors influence child
nutritional status. The China Health and Nutrition Survey data are used to analyze changing
patterns of child malnutrition status, and to compare the gap between genders, rural and urban
areas etc., and the WHO new child growth standards is used in this paper as the reference at
specific age and gender. The findings in this paper include three aspects. First of all, the
headcount ratio of undernourished children in both stunting and underweight has declined over
years from 1991 to 2009 in China. Second, regional disparity in child nutritional status was
significant, and the economic growth was a key driver to improve the nutritional conditions of
the poor children. Furthermore, this paper also employs the stepwise logistic regression models
to illustrate the influencing mechanisms of family income and other factors on child nutrition,
and finds that household income affects child nutritional status significantly through the
mechanisms of community, household, parental and individual factors.

Keywords: Child Nutritional Health; Household Income; Influencing Mechanism

4> This research was funded by the China Development Research Foundation in 2018.
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