2~

B, &5 IR

Causes, Consequences, and Prevention

[E2 Richard E. Behrman
Adrienne Stith Butler

FiF wizFE  XERL

= AK2 L% B



R~

U, AR HI D




O

5 A . 2 o) o 7 B

Preterm Birth

Causes, Consequences, and Prevention

JF ¥ Richard E. Behrman Adrienne Stith Butler
£ F KIEF NBELA
#FOE (BRERSEHER)
H & ff & B4 BT HaF
ZRE = HOF B X OB xBga

BERA & R R 4 8&FX £ #
REF K B KBH BEX H A
FEME ERME EME ¥ JHEE
thuifg % B B B BXZ HAW
F W ik W OKEE KEEE KR
KiaF & R REDE

AR EZYE R B



This is a translation of Preterm Birth: Causes, Consequences, and Prevention by Richard E.
Behrman, Adrienne Stith Bulter, Editors, Committee on Understanding Premature Birth and
Assuring Healthy Outcomes®©2007. First published in English by the National Academies
Press. All rights reserved. This edition published under agreement with the National Academy of

Sciences.

BHERRE (CIP) 8B

B — B 25 R /(3%) B2 f# (Behrman, R. E. )&%, Kiz B4 &
B, —Jbal. AR T4 R, 2011, 7
ISBN 978-7-117-14246-5

I.OR- 0I.0#---Q% - I.OR™ 8% N.OR714.21
o ] A L 54 CIP Fodiie (2011) 85 058644 5

1A R : www. pmph. com RS EH B EHE
:EAW:WWW-iPmPhwm #i\EW\EW\‘FE
U5 1.4 Bk R i

FRARETR, B!
AEF :01-2010-2027

BrF—RBA. . SRAH

x  iF: KEF B4

HAR&ETT: AR H 4t (shakek 010-59780011)

Mo Hb: EEHHRXBREFE 195

B #: 100021

E - mail: pmph @ pmph. com

MLk 010-67605754 010-65264830
010-59787586 010-59787592

Bl : JbFEERRER A BRA R

$: Bk

A 787X1092 1/16 ER3K - 31
. 774 TE

W: 01147 A% 1R 201147 B48 1S 1 YREpR
FAEH 2 ISBN 978-7-117-14246-5/R » 14247
4: 89.00 7% .
FI AR eI AR 1% : 010-59787491 Email; WQ @ pmph. com
UUR R R A 54 8 OB R iR #

S HES



EEERMFK

B 4% T2 5 E F

% EERRSPE A JEEANE. 3 REEE A HEFHR L H
P, NERLEM T RN, B0 TRHABFIERERUZ IR RIEREF., 1863
RSB TEAEHRAUBE  BF B i — T & R BB E AR 5 T m BB
#ALEIW . Ralph J. Cicerone {§+ R ERREBEBK .

EEERRIEBRBLT 1964 4F, R ERBHFBERFFH, — 2R TREIFA
REOBMAR ., LT EEEMEERR . MEFRPERE—F, 7 L5 mBRBE
HRELERN. REERXRITERELARE LRI . KANEREERTE S5
HEMBR, AR E SRERN TRIT., Wm A. Wulf B+-RER TRBRBK.

EXWRREHEFREEBRT 1970 FE M. AHENAHEAELHERRA
B, BRESAFTERRHBREAR SEL, ZEXPERPER, ZM R EE
MNEESTTGEB.AFAHHEETAR. AXF BB BOFR AR, Harvey
V. Fineberg {§ - REZMREERE.

BRWREHESEHEEERRERET 1916 FHR . AR EMEARA LA E
R 2B R B, KR B R MR MA BN BUN I, 2 /e B H
FEWERBEHT . HRESERANERPEEMER TRERNBUFET AR,
FEAMTEAGRUEBRSNFTESZSEIN., BESHERBRASMEZERSN
J73t[E %3 . Ralph J. Cicerone {#+#1 Wm. A. Wulf 43 HIHEERFRHEH
SMERMRBIERE.

www. national-academies. org



VAR R R ERERR R Z

RICHARD E. BEHRMAN (Chair), Executive Chair, Pediatric Education
Steering Committee, Federation of Pediatric Organizations, Inc.,
Menlo Park, CA

ELI Y. ADASHI, Dean of Medicine and Biological Sciences, Brown
University, Providence, RI

MARILEE C. ALLEN, Professor of Pediatrics, The John Hopkins
Hospital, Baltimore, MD

RITA LOCH CARUSQO, Professor, Environmental Health Sciences,
Associate Research Scientist, School of Public Health, University of
Michigan, Ann Arbor

JENNIFER CULHANE, Associate Professor, Department of Obstetrics 8
Gynecology, Drexel University College of Medicine, Philadelphia, PA

CHRISTINE DUNKEL SCHETTER, Professor, Department of
Psychology, Health and Social Psychology, University of California,
Los Angeles '

MICHEAL G. GRAVETT, Professor and Vice-Chairman, Department of
Obstetrics and Gynecology, University of Washington School of
Medicine, Seattle

JAY D. IAMS, Professor and Vice-Chairman, Department of Qbstetrics
and Gynecology, Ohio State University College of Medicine, Columbus

"~ MICHAEL C. LU, Assistant Professor, Department of Community Health
Sciences, School of Public Health, Deparment of Obstetrics and
Gynecology, School of Medicine, University of California, Los Angeles

MARIE C. MCCORMICK, Professor, Department of Society, Human
Development and Health, School of Public Health, Harvard University,
Boston, MA

LAURA E. RILEY, Director, Labor and Delivery, Director, Infectlous
Disease, Massachusetts General Hospital, Boston

JEANNETTE A. ROGOWSKI, University Professor, Department of
Health Systems and Policy, School of Public Health, University of
Medicine and Dentistry of New Jersey, New Brunswick

SAROQ]J SAIGAL, Professor of Pediatrics, Director, Neonatal Follow-up
Program, Senior Scientist, CIHR, McMaster University, Hamilton,
Ontario, Canada

DAVID A. SAVITZ, Professor, Department of Community and Preventive
Medicine, Mount Sinai School of Medicine, New York

HYAGRIV N. SIMHAN, Assistant Professor, Divisions of Maternal-Fetal
Medicine and Reproductive Infectious Diseases and Immunology,
University of Pittsburgh, Magee-Women’s Hospital, Pittsburgh, PA



WRR=HRRRESRAZRAS 5

NORMAN ]J. WAITZMAN, Associate Professor, Deparment of
Economics, University of Utah, Salt Lake City

XIAOBIN WANG, Director and Mary Ann and J. Milburn Smith
Research Professor, Children’s Memorial Hospital and Children’s
Memonal Research Center, Chicago, IL

Health Sciences Policy Board Liaison

GAIL H. CASSELL, Vice President, Scientific Affairs, Distinguished Lilly
Research Scholar for Infectious Diseases, Eli Lilly and Company,
Indianapolis, IN

IQM Project Staff

ADRIENNE STITH BUTLER, Study Director
EILEEN J. SANTA, Research Associate
THELMA L. COX, Senior Program Assistant
Copy Editor

MICHAEL HAYES



BRI ABORMH

FRED H. GAGE (Chair), The Salk Institute for Biological Studies,
La Jolla, CA

GAIL H. CASSELL, Eli Lilly and Company, Indianapolis, IN

JAMES F. CHILDRESS, University of Virginia, Charlottesville

ELLEN WRIGHT CLAYTON, Vanderbilt University Medical School,
Nashville, TN

DAVID R. COX, Perlegen Sciences, Mountain View, CA

LYNN R. GOLDMAN, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD

BERNARD D. GOLDSTEIN, University of Pittsburgh, Pittsburgh, PA

MARTHA N. HILL, Johns Hopkins University School of Nursing,
Baltimore, MD

ALAN LESHNER, American Association for the Advancement of Science,
Washington, DC

DANIEL MASYS, Vanderbilt University Medical Center, Nashville, TN

JONATHAN D. MORENO, University of Virginia, Charlottesville

E. ALBERT REECE, University of Arkansas, Little Rock

MYRL WEINBERG, National Health Council, Washington, DC

MICHAEL J. WELCH, Washington University School of Medicine,
St. Louis, MO

OWEN N. WITTE, University of California, Los Angeles

MARY WOOLLEY, Research!America, Alexandria, VA

EFX2l &

ANDREW M. POPE, Director
AMY HAAS, Board Assistant
DAVID CODREA, Financial Associate



FHELUERNEAFZ, HEEHFARMAAERERKNER, BEEER
SERMERBFHT THE. B W E R RREA EN B ICAITE R, A B T
MR R FRARE N ITRA T H KRR, R EEZ W GEE R R EEARER -
FaHERE. ZERNFERLAFR—ERE RIPFAENHFIERE, RifhEBRE
MHEEBREER, MR

GLEN AYLWARD, Southern lllinois University School of Medicine

PAULA A. BRAVEMAN, University of California, San Francisco
School of Medicine .

CHRISTOS COUTIFARIS, University of Pennsylvania Medical Center

JANET CURRIE, Columbia University

M. SEAN ESPLIN, University of Utah Health Sciences Center

NEIL FINER, University of California, San Diego

THOMAS ]. GARITE, Professor Emeritus, University of California,
Irvine

LAURA GLYNN, University of California, Irvine

JOHN GODDEERIS, Michigan State University

MAUREEN HACK, Case Western Reserve University

HOWARD HU, Harvard School of Public Health

KATHY S. KATZ, Georgetown University Hospital

CHARLES LOCKWOOD, Yale University School of Medicine

JEROME F. STRAUSS, Virginia Commonwealth University School of
Medicine

MICHELLE A. WILLIAMS, University of Washington School of
Public Health and Community Medicine

BR LRFBERBH TIFEZREENTFILERMED, BEERMI1E LG bR
BLERBHURAEIREERNME. XNFERERAOHERWRBESHEN
NANCY E. ADLER(F# « FIESD BRI FE. S—MoMr F &, BEAGHBREAELS
BRANEERER, EBREERE. 2BHNAEHAWEZERARITBIMHE.



O

BB AMBERGR T X fEE MRS, BOREENGEREKRLAA 1000 000 482571
Hi4E, 2008 EL KB A O SR TR X A4 F@BMAE T 14 M8 BERETRT 3 4
178 181 HiE /=, FE R BB P LW E N 5. 85%, MEE 2004 FER PR AR N 12. 5% FE 4
RENETR—ANTHERNRE, B4EY . OCHE HESSESRNENER. BRI THEE
A, HEBITKEWAKER, B LNRREMLTEAL THARK, HERENRE
BT NEERE, 2E 75%0FH A JLFET RE= L, BEAE WA B L Wi Tl
R, BIES# AR, 2005 FXEHATR=HNETRAZ DN 262 2%, R ARKER K
HUBRNERAT ST . UERMAESXEEFREFLWAE, B THRER
B 2 WEENEERERNARE R, RMEFEER. ABNE=RERE . ERET#TT
HEHARIRT, BEMBORRRE . FARARE VM AMAR  ESF ARELTHRETHE
KRR, P12 BIILF 2R 7, A B 6E H = TRy . 2 Wr 16T B BT BB, LA B 1 SRl R
IK¥,

B T A ] E 38 KA R, B Y A E & A E AT H S IE .

HizF
2011 4E 5 A



e S al =

RERHERNMARXENIZEL MR TRNBRAL. JTER>BERWE LT
B, EFEEFERE, BREHLSMEF HEA H TE RS, R, ARFBFR RN H
FEMMBL, X—-TDERESR ST HEMEAESR,HTBXED, &Y. 0EMESE
EMERR, AAEHSBE™. HE2FBAERT AR MM ERER, FARGELLL
BEEFREALRFAAR T REHEN.

BT AR = Z 2L WA eIk 70 7= TR W PR F At BB | A Bk
FBAEARILERZR. BEERMMEARABER M, =il R ek ia Bt T A
PRABRE) BERH 8 , (8 BBl 2 W ARy F B B T BE.

X — A TARB R RNE RSN ER, FE— 2P DR KRB HRE R
AGtr. ZBREBULIEFEREIEANA BRERE, AFHES-EWHRE, &
EE—EW.

Richard E. Behrman,M. D.
Chair
Committee on Understanding Premature Birth

and Assuring Healthy Outcomes

"



EERENRHBAA B HFEN AMAAEEL TEERR. ZRSHERH
A XN HRTRE, U ——F%,

B . ZRASERMA BTN . HBHZR S TENESRAERR 25 BRI
HREMARKBRIRE FRERMMBG PO, PERERRSEHR . BERPR.E
HEXDIAREROLBERARPAE BAERBES S FREESE . ZEATRER.
EEAERE¥S, UAH-BEX2SREN,. ZRASBRHAEX-THENER, KEX—
78h% Donald Mattison, Scott Grosse Fil Samuel Posner, ZoR 2B X FHE ST
Aar52 Ann Koontz, Marina Weiss, Nancy Green, Lisa Potetz, Enriqueta Bond, Nancy
Sung, Ralph Hale, Nicole Owens, lLanelle Bembenek Wiggins, Vivian Pinn, Loretta
Finnegan,Robert Rebar, A & Richard Depp, 455 E i Eli Adashi fl Gloria Sarto, {iii{/]
MR BXIE S T KR ERE TAE.

RRESRA:EANRETREMBREGREZE L, F2 N AMARKBRIARETHE M
fHR . A HEBE N AFAS SRR S § MED) . B 5 S I0ER R .

ZREEEERHFEMHBERASTAENOAMMITAERWRBEBENFRE. A
R E MBI ER ., ZRASERS Brent James LR TAERSF AR (THC) HBF“Rp=
ML A R AR B A A5 1. 45 31E% Pascal Briot, Russell Staheli #1 Erick Henry SZA%
KIS BAHE S, A4 iESFF R % Al . C. Jason Wang of the RAND $H{FJ@i[n], thrBh&E
REEBEXNARBRME N —HNES THE, S5 EQER K James Perrin F1EH
BB LI K22 i F IR 8 A2 3L T4 #:Bt Wendy Chavkin 1 Blair Johnson 48 {£%& 5 &84,
SR HARAR L, %MK Stavros Petrou B (E-Ar B At L= 10 25 45 5 9
{58, ¥riHEKZH) Ciaran Phibbs . BREHE T/t DA REY Wanda Barfield . SR ¥F KFER
Charles Mercier., BRI FBL #.00 8 Martin, 3 B EH7 B4R Mona Rowe . EH
Hi=# ¥4/ Albert Strunk,Bernice Rose, Nonda Wilson, Donna Kovacheva, it # T 4: 20
£ Mario Merialdi FIH & & A%¥M Vipul Mankad 8t TE B 5 FI%R . ZRSEEE
AN

BE . ZERSRERBARNEZER SRRERRBIEETIS R, KPP aER
BREE2EBE Y John A, F. Zupancic, B3R JLE BT E & £ e T K 2EE % B Gerri R. Baer
F1 Robert M. Nelson, U\ & B % B A A% M Greg R. Alexander,

13



BERR - ooooermerne e e e e e 1
T U 1 [ 16
s S 1 - N 31
OB FEILFIRLEBIBUEETIEE --oorevevrrermrnrererreneeereiie oo srana e eaaaas 32
- 1 T T TN 48
By BLUHIEEPT oo e 49
H3E T HFUOTEXTETEHYGM -vveeerrrmeeorrremrireeeneeeenreeesiaresans s seeeseeceeane 50
BWAE MOAOAMREZERFZFEIER v, 70
ES5E SREPEELENNPIERFIEIRIMREURIL rorererrreremrrrsrmn i 83
R ELPERUEEMIZEIRAD coorerrerernriereemririi et et e e e e e 96
BIE BEREE-FIERSSTEAER oo 118
w38 T BT EFEMIELIT oot e e 133

F Al 0 - 1 U U PR 148
%5%‘;5} ?‘F%%ﬁﬂ”ﬁﬁ ..................................................................... 151
HOE HEMEFEMIBWIRIJEST -ooocoreerrrrrerrarrrtirii e reeees 152
i N - 1 PR 183
BUGERSY FLPEIEEE]  coovoorerereerrmineer e e 185
BI0E B LI T SR A IE IR vvrerrrerereerrrmninieeine s s e e 186
F11E BPELHBREE BEMFELR i, 205
128 B LIS e e ee et e 238
g A g 256
BRI WFTEEBIE - orooerermrmerr et e 257
R =N | L= G [ = 11y 3o gy - SO 258
U =R CUANS: o 3 0= - S R 270
g T s - (T N 280
BI5E R IRRIIBFIT - ooovrremrrrrereer i e ere s e e eeenne 282

15



BEHE - 290
[/ ST R R T L P P PP PR P P T PP PP PP PPRTPITTPRP 387
N7 2 F 38 iy 387
BEFHUCERE FASHHIREER] cocoveereerr 391
C B P A e A AL [A] LS TR v vvverenrrnnsnsnssaresasssenesesseemerennitin e aeenesaeans 419
D TR LESF BRI B BELIIR vvererrerrrrnrasre e iiniiase e e e stans e s s eeeaaaans 446
O NN o e g = O 472

B e e e 476



W E

2004 £, EEM BN 12. 5%, BHAERR 37 F. BFREFEWHFERS L
F. BERAAHEHMEK REMHSZFRAER, BREHFE, CARR. B R4E
REFEHRIENE EWFREA, BENR TN HESENER. 2003 4,3FEMERX
Hia& R PgE$NR 17. 8%, WA TS RBAL R~ RESRNK 10.5%. AANALES
FHEREH 11.5%. M 2001~2003 4, A=K B B E RN EXFACAR LENHEE
AFRLRTARE .

RiE)A R 8STRA L, MERIEESMBRNETRE, FRIEQREIEWF
B JE AR PR RGE U TR 1 R, DL R AR s 3 A BE O AL O D AT
K AR ERAEKETRE. BILARERRELERKIERMTHMET S,
WA LIRS HREZ R, mERAR HF M2 R RE. 2005 4, REA TR
PR EREDN 262 {2FKT0. RWBFFETRER KRN ENRIL, T
RARKEILER-HERZH, PMERX LR LWEHEA LA E LR KIE.

BEmis—RONE RS, 2L RRHOEME, TRIEEGQE: AT CEYSE
KA XHE IR E BT &M AZERT AR R MRS, XERREFRNEE
YER, LB TR 2 A 4 T 5 BB R s DB R BRI R R A

BHREISWAGT R 607 B R E AT M ER BB R MZ L. BT HER
ETMHESR, IR LR AR, LEHR MR, 5 & EREMEZRE
B )L BIA R BB EZ 0T XS T R B B A LEREMIE TR, R
FREAENMHAMIESTHEES T B LNERR, B BILNRAEE K IF2 2%
SRR . BB AT R R T RS e T FREEREEN.

SRR R R E SRR, G FE2RA R AR R R B ME ™Il
T ERSRHBFRERENR . A THENT T H. HERRHAREE OB E
FERBTF 0 @ISR =AM GUR B BTST B A BUS R BHE 2 SCR =R i K X BAE IR %
PAETE JREMERILRBI; QM A MHE A RER. ZRESHFEEIMITNS H1H

1R - S B (Hispanic; ORI 3, WARE R FHIER) , XIRHL T H (Latino) . B EBXEI MK KAGH
TEMHTBFERMETEUA. REAFRRFEA N BHTH” (Hispanic) , SLERTIABHF ARG, REKCM A
FYMERSE R AMIBIM AR, A< $iE3% K3 AY Hispanic % R X .

1



2, &

TP THEER, AR TRERZILAHRENER .

HEEE, PR >B TARLTARE, 5t PAREAR KR, R=RERET X
By 10 AEEMANT . 2004 SERGRFERE 12.5% , gk R 35 B L7E 37 FRTR 4 T (CDC,
2005a), H 1981 4E#2, R R KT 30%, (HATR 9. 4%) (CDC, 20052) , B 7= JLEH
AL5| A B MEFERNE, REMMSEMNEEZNIERMES RIS, BEFREMHAEL
REOERER TR=ILNEFRAXSFENE>IE L EAILEGEE ZHRE . @
RAA T, IERE<32 ANR=ILERRBNERERRIESE,{HTE 32~36 Ay
ARBREFIILEABBBMNOSEREWERAEERE. BEHNIE. BHE—K
RS RN A R AR BB =, B R NE R T AERO BB E NS
yr k.

WX B &

FFEEFER A A B R R 7= [ R A E 2B 3T BT (Institute of Medicine, IOM) 41 @2
R4, BGRB8 S R ZE 5 2 (Committee on Understanding Premature Birth
and Assuring Healthy Outcomes) , B & ¥4 B BiA X B =R HE M ROBBHER .

E¥2BrZ RS RENRIS = XNBBRMETER. TREEHE.O#
# 5B REMEXAERRIIR:; QAR E=HME KR, A I BT REENFTE I
XCBBRAT EA S OCEAMEFESESE; QBN —MIER, Y R A REE,
FEWFR T M MBEEE .. AL B AR, 5 -

o HEMAT SRR SB R L ANIEE , QR T H:R B )L A r e fn
MG ERER .

o it SR HXMEAFER & mHE.

o RIMBIRE H/FTR, LA RS0 #4E Y FF s B & a8 w2 re pl il .

o HRALTABRU R HAbHEXBOR T BB A, XEEETREMNE L MBI+
2.
A REANTE, ZRSBF2VEH R =G KPR RS % 3K .

o GG KBIE Y E E R, GBS E ARG B A B B
BRI ; X+ S InBF 5 R BE I B AR B BRI EE; LR ER RO EAAEREM
BEAHNEENELSERAERE.

o ZUtHERR B B KRS, BIEMIR B 2 L F AR R, IR ESR S HAR
LAk HL .

Hid FRER . ZRSLEHMRBEFHNEAZRAAE. F— BEEEMHREK
BaFE. B, mABIERE, RITMZELD . KEFIRBARTBITRZIL, 5147
BEERE, RN, EBR=EENTERAREEERR. £=, B RERRREMN
HESFREBEFEEZREELUSERE. SN, EEA B LR E™)L(32~36 Z4/&)
WAFERE KRR ML F RS, RREZ .

ERLSMARRZRASHEN. TH, IERSEEF -BEEXZH OSSRk
B, AT RS T BN E—KBUBUGEE SR FEARPS.



B R o] A

ZRAHWTAEFGN, =N EBRE B, A THRER S K EREMFEREELY
T, F—FE, BE-THBOARE, SCRPHEBRZ2H .G ILEEHRBARFEERE
 HAGE—, BN, AR AR RN REANEREEMETRR. BRAGHE
FERE, RIEE IR R KV . ARREFESHARE KEIEER Y, AkE. 7™
FU/NFREIRILVE RS R . B2 MEEREFRESIATREAKEMHMMEXER . TR &
AT B A R VR A R AL

B AEE.BZRABATRAXEARAABRESRARNEE, BERNEREE
HEKPFEE, S AR, HFHH AR AL REFTHEHE B EH . FEX
R FIE L A6, BBEMABRIENFTEXELL. 2003 4, B XS ELRRKOL
BRPEER 10. 5%, R ERWHABLRE 11. 5%, REFAL R 11. 9%, EEENET A/
RrgrhniaLc 2 13. 5%, R e E R EE LR 17. 8% (CDC, 2005 . REFET LM 4
o, e AR E AL R R BT M, S A, X e 4 0 B R 0 B R T oA A BE.
2001~2003 4F, R MBE B EMWREAHTFAAN XENELAMBLEHER. B
REEXELEMHET, PEFHE RS BOLH R REM, BAIIHIERE —B AR, 3
HAEXR P R=RFEBERF,

BEANEE RESUI TEMRNBR S B RERIEE 40, 4 AEIF, B
ERR—MEA—M R LAERABITHER. BERBE, ZRSANETR—&
FIeE, EHE —EPHEHEEA HEEHNER. BENE AN ERR T RTER
M TR A REREN AR, ZRASIAABRFREAARA -, THRSHEZHEMN, AR
ABRSARFANER. MATIAHSOBEE ARSI IESRIE AR EE . E
TR AT AYEERAREAREHTERAEARBENEN. XHREP XA
WEARRILFRREEAN, AHEHSZF A ETREL.

HERHE . ZREB/BAER=RBIMHRIE. ZNBETEAMEHRE L
IR, XEBNESS THAMRLHR, iELBRHINEARBEELFSEE.

RTINS HI T

I. BIIZ2EFRHARPIN

I. HHSRBYAENS JH

® IS HT R BOE B e SCR = [R]E

WAL IENGE BOR 0 U5 B AR, SRR v PR, B T E AT B E B R R A
WE.

L B ERBIEE.

2. IRR=ILKWETTRW.

& FEATIRG R AN A AR 55 B ST F A B

RRBE - EL MR LRSI KV, RIARER GRS, B b TR 4Lk
AR % .



