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Application of capture-mark-recapture method on evaluating the abilities of birth defects surveillance
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[Abstract] Objective To evaluate the abilities of population-based birth defects surveillance system
(PBBDSS) and hospital-based birth defects surveillance system (HBBDSS). Methods We used capture-
mark-recapture method(CMR) to analyze the data of the two kinds of birth defects surveillance systems
from 1 Oct. 2006 to 31 Dec. 2006 in a county of Hunan province. Data from PBBDSS were defined as the
first source and data from HBBDSS were defined as the second source. Results 49 and 28 birth defect
cases were found from PBBDSS and from HBBDSS respectively. Among these cases, 20 were marked.
With the method of CMR, the estimated birth defects cases were 68 (95% CI:56-70). The coincident
rates gf PBBDSS and HBBDSS were 72.1% and 41.2% , while the total coincident rates was 83.8% and
the coincident rates from different sources was 57.1% . The unreported rates of PBBDSS and HBBDSS
were 27.9% and 58.8% . Conclusion Not only the HBBDSS but also the PBBDSS appeared to have had
high unreported rates, suggesting that we could use CMR to adjust the rate of birth defects from the birth
defects surveillance data.

[Key words] Birth defect; Capture-mark-recapture; Surveillance

HABRB IR AER — X, E8E - EAR
P B B B SR, o [ 7™ Lo 0 s A BRBE AT R
FREERI SIS, e W AR SR R AE R 5 5
SO B AR HE (B ) HEAT LB PG, e 3R A5
ARG B R AR IR AR BT R AR BRI B, 4
BT SR B IS, DUF TR R 5 BRI VH B Bms X %
BEAODRR" , IR G TR, KKK
RAEFTHE SR A9 o A B 50 % T 3 7 R S VR K

HEWMB WEERN AR DEGERAELTHHE

e B 410078 KU, FRARE AR TERRILS TESH
REER(FHE FER) THE¥R 2002 R(ETLE AHEE.
FE HEB#)

H A R B ROHE YT ORE, R A 3R-AR 0 R AR
(CMR) 3 3 [ BRAT & i A Bk B 1 30 2% 40 o9 vl 1
REATPRAG , Ok — 25 3R 8 A 52 38 R () o A R s T
TAR R

BAREHE

LBF RN & B E T A4 5 #E 1986 4 A
2006 FSLHE T LU Be oy B0 B A B IE I R &
AULAFERER A AR RS . SRR
SHMBEEEL20064F 101 BE 12 A31 HE
T 0 L1 A B B U T R G 4 TV R A R 4T
Hoep BRI AR BB R IR R ORI B,



- 156 - FERATR A 2008 4E 2 A% 29 %% 2 #1  Chin J Epidemiol, February 2008, Vol. 29, No. 2

B Bt T Y o A R B A AR D 58 ORI AL

2.CMR i ¥::

(DEAFH:CMR EWEAFEZ BB
— BN N KAEYREE T YRR -
HC A, R TE BB R YRR, &5t —
B EE RN REHEFREIBRAREN R B
B2ANHEA RBEBFEERICH T EREGER
M), R A ARSI H, BN TRER:

B N = (CHDRYD ®
M %

_{(CH1(R+1)(C~M)R-M)
Var{N) = (M+1)2(M+2)

SARAEHE(N)E 95% CI
95%CI=N=1.96+ Var(N)

FBREMEE=
B_RBERFAER=
BERFE = Q%M X 100%
PIARFEEEZ B S R(ERFE).
EAE = 5 100% @

()RR BT BT BF B Ak, A
CMR BB AUT &4 . OB 5T B4R A R4
XTRRRE ; @ Bk h g — A RE R — IR RE B R B
O A MEK) 4 Fi # R FEVLE , B A~ MEEH
SRR FIRE A R IR BT 3K ; O B RE A Sk B A
R B, Bl B IR A K — R A A] e
HEARZICETCH S ~HABKNER,

3.9 o R ARAT R ¥ BB * A RMH
Epi Data 3. 02 SCARER SLEUHE L LA SPSS 11. 5844
TR W T

s R

LA BTG B (55 — R IR HERE)  ZE A B IS
o,z BE 20064 1041 HE 12 A 31 AW
T2 HS A B BE R B 49 B, HEZE JT T A7 B4 i e R 2K 4
FIANSNERTE 12 B, B3 5 B, e KM O IER 4 61,
Zi(H)3 B, LA BRAFER SRR
REEE 20,

2. BB W B (5 — SR YRR L A BE B s
BRI, Z B 20064E10 A1 HE 12 A 31 A3
Wi B A B paam ol 28 B, HP RS EINE

®

x100%

Zx Zlo
© & ©

< 100%

&)

ERERKEOEREBILES 30 KRE DB N
B EBIAYSSREE (BB MRETHA
JL&H 2 Hi,

.M ARG EIHRA (BINEIE) A
T W Y 1) D R B M SR B E AT A R R BT, &
HEAH 220G NEERG], MEZRFEG, Bkt
ZH 2006 10 A1 HE 12 A 31 HBES W AEH
IR A B 57 B

4. M8 CMR M B F B A B A
BE R BERR (NBE M) S A 1 A BRBa iR 6 49
B, 38 — R VR BT (BS Be Wil ) $1 4K 78 7] IX 438, . ] ) 349
AR BRI RE B 28 B, T B B # K3 2 (AR50 R
2040, % 1. MIAARO~QOAFITEHRKE
2006 42 10 A 1 HE 12 A 31 H 4 B pg ik it
B 68 B (N=68), BMAEITH{EHH 95% CI:56~
70,

®1 FAR RO R S R RS M %

R B Bt (A 80 P
(A%D + - H
+ 20(M) 29 49(C)
- 8 ? ?
it 28(R) 2 ?

S AFBIR BN AR MEBEARD~OF
TR, ARENRGEREREEAT2.1%, Ebt N
RAEXRBHEERNAL2%, BB SR (LMEIH) R
83.8% , Bi/ N MR M 2 M B AR A57.1%
AT 0, T — 2 52 SR VR A8 B B B, B oK KIE T
P RIEH BB, X F CMR % 45
M5, B e Wl S5 R R 45 7 58. 8% , AT 1 i Sie v %
BEERT27.9% , AN KIEHS G H B B BE %
H16. 2% IR ABRB R (E 2),

R2 AT R G900 U Y ) A BR B R 4 R

H5&A R MAHRRBIER
AR EEpEwW  mw

A B Yy 2y 25 CMR
B = )L 3828 3828 3828 3828
Bpa LB 49 28 57 68
HAEBRBELER(%) 12.8 7.3 14.9 17.8
HEE(%) 72.1 41.2 83.8 -
I RIRE(%) 27.9 58.8 16.2 -

e B LB B 2 4 R e B 4R
) it

BMH CMR ¥ F T A R AFE T B A4
PR FE N 4 B BB 0 LA 5 JE 4R R CMIR 3%



PERITRYIE 2008 £ 2 A5 29% % 28 Chin ] Epidemiol, February 2008, Vol.29 ;No. 2 ’ .« 157 -

REMETR¥EEREN S ERBE T ZN
AT, ST EW R A I R AR AR
HIV FRYER, UL 4 N A NRIR, B RELEHA
SRR BT B 90 M990 SR AE R BT S 7 I AR R Ok
T8, B A Seber AR A I, X iz i X R & A S0
TG TE, 3R A 2440 W o 1 R g R A SRR e K,
R EHERH CMR A6 A% #H AL F 1069
A(95% CI:460~1614); T 2% R4 1 # B
FIFHIE 5 B 2 18 ] 5 PR 0 58 — SR IE B, 2 1 1A
REMEE M EBAERBITAT JERR S M %
3R E RN ORESYE S CMR F ik
AT EMERNRREE , SRR A KX 3
REMB B RNERBHRESHXE T35.71%
0% f95.89% ., Ekx L F7E 20 42 60 F R 4B
BB THARBENREY . REM 1986 £
YA St LA BE B b ZE R A9 o AR BRBA M5 2003 4F, K
B ITH BEESMSBTEET HAERBA
M STH . 2006 4, DA RAESE 30 M4 .
HIAR EETEERS B (X)) FRAR L A G
WU LR K FE R G AR BREG T BN R
A 7E WE I b (X B9 7= 43 BT 43 o A TG B L, MG DU A RR
TR 28 A EERE 42 R,
BE,FARS M ARBENBELEN, E
e 4 0 A S A B A R o A2 R PR T R R
A BB RIE 7 A TF B BT KT A T A M
BIEEFERNE N ERMAEA AR SEARE
HAEE R A 5 55 4h b T B [ W 0 5 B o 22 28
BAEBRER7d, MAKEHBARKBER FIH2R
B, UZETHRILEERF, RE /NG FEEN
AR —-ERIERFEIZILEFTIILAZIL
FEFABEH RIS WG RER , B & A 5 pE 2L
BE B AR AR T o AN LRI AY A B pa IR
MARGERERK T WM ASE, KT SWEE, E)
BERBZA, I AREN FEATFEREREREL
R i B 4, S S S T I R R AR OB R R AR R
DIRB; AN, B FREEILHAERBRER, 4ih
BT XKBREAREEERG BB THRERR A
PIAN, N RE LT AR 4 K M 4 &
ﬁ*‘ [12]0
ZEEENEW, £ W0 RSN RRE LA &
B, BB XEYFAAPEENFE, FLEE T
B FRABE B b AR B R W B HE AT VR, SR K

A E—-EMHERBRERAR, K& WK
WEHRC.0% , BAEMIRIRER1.8% ; WM EPLTTH
2003 4 H A BRBEIR IR R H0.29% Y L AE BT &
2000 ~ 2002 4R A A SRR B T 4Ry AR 2 T
50.00% . 36.36% F125.00% " . A BF 5% &, & i
CMR #%RIRE , R B0 10 2 B e ) ik B A8 e i
HEFABRREHRRE, 25352 758.8%F27.9% ,
B TR AT Ay s A BBl WS W0 TAE RS T B — 5 ns& A
SE ; A B B Bt A= fofe o A 0 9% ) N N B A A BRI
WE I % AL & CMR 9 B A 4% 4, 1 o A< ST BT
CMR A8 1 BRI R T REM

ARMRBEEILEARZL, BB FRE
AR NEE A BRI R, B S iR
MAMERRESZ B —EW R HERb T AR LA
BRI THEFFIA T 2006 £ 10 A 1 B, A WRBIA
e B [ 5 PR AL X 55 48, BT BB & % v B 400 BB U AR
EMGE=E FRAITHSG IR R A A, B 5085t
CMR %R B B HTIEN . U EARRZLE
FRESBERMR TER#—-BTE,

B % X W

(1] RE. WA, EE AR 5™ %E,2002,18
(9):513-514.

[2] =B EEE,%F5,%. WTEA M E @4 BREE NI 83T
. P RPATR ¥ 22, 2006,27(3) :208-211.

(3] X8, 50,22 AL =" BN TEREMFSHER. T
HAgh{#{#, 2004,19(9):9-10.

(4] FHEB HHIR,RE, Z BRRMBERBENREN FE
HERXMEK. FEHASR{E,2003,18(5):268.

[5] International Working Group for Disease Monitoring and
Forecasting. Capture-recapture and multiple-record systems
estimation. Am ] Epidemiol, 1995, 142:1047-1068.

[6] Sekar C, Deming EW. On a method of ascertaining birth and
death rates and extent of registration. ] Am Stat Assoc,1949,44
101-105. '

(7] BiBE,RE, F RS HR-AHETEATERBREAR T
HIV B R {E &L . BUR BT B2 %%,2004,31(4) :614-615.

(8] #%, A EM, B, % MR-FHREL = mNREER
W . 27k BUW 5 RS 0%, 2006,4(1) :27-28.

[9] RE ERE KK ENERSHRFTER PEMKE SBRER
#,1997,5(4) :4-6.

(10) PAXEAL TR . A E A S AR Bps i 05 58 (3R47) , 2006

(11) B ERREBARBENRBENBEHERS. PER
LR 4E, 2005, 20(5):526-528.

[12] X &8 FRUARNEMOHERBRNRE PREFH

B2k, 2003, 14(6):373. RET.

(W B $1:2007-09-20)

(EXRE F )



