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‘The Frequency of Recurrent Multiple
Maternities Using Two Sets
of Census Data in Japan: 1990 and 1995

Yoko Imaizumi' and Etsuo Nishida?

! Faculty of Health Science, Hyogo University, Kakogawa City, Hyogo Prefecture, Japan
? Information Science Center, Hyogo University, Kakogawa City, Hyogo Prefecture, Japan

Frequencies of recurrent multiple maternities were
estimated using two sets of census data in Japan
in 1990 and 1995. The repeat frequency (RF) of the
twinning rate is the frequency of 2 sets of twins
among families or couples who have already had 1
set of twins and 2 more siblings. The overall RFs
were 9.6 per 1000 couples in 1990 and 9.3 in 1995.
The RFs of the monozygotic (MZ) twinning rates
were 5.9 per 1000 couples in 1990 and 5.5 in 1995.
The RFs of the dizygotic (D7) twinning rates were 3.7
in 1990 and 3.8 in 1995. For unlike-sexed propositus
twins, the RF of MZ twins were 5.0 per 1000 couples
in 1990 and 5.5 in 1995. The RF of DZ twins were 5.3
in 1990 and 4.6 in 1995. As for like-sexed propositus
twins, the corresponding RFs were 6.2 and 5.5 for
MZ twins, and 3.4 and 3.6 for DZ twins, respectively.
In mothers who have experienced a twin maternity,
the overall RF of twinning was 1.5 to 2 times as high
as the average mother's chance of having twins.
There was no RF for triplets for both census years.
As for geographic variations of the overall RF, the
rates in Okinawa (16.2) and Hokkaido (15.3) were sig-
nificantly higher than those in the Tohoku (8.7), Kanto
(8.0) and Kyushu (7 .4) districts.

—
Imaizumi (2001) estimated the number of twin pairs
of less than 16 years of age using two sets of census
data in Japan in 1990 and in 1995. The twinning
rates from the census data are shown to be in good
agreement with those obtained from vital statistics.
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In the present study, two sets of census data were
used to estimate the RF of twin pairs in each family.
It also addresses geographical variations of the RF
of twinning,
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Materials and Methods

Japanese census data include a code number for each
household, individual codes within each household,
family relationships to the head of the household,
place of residence (codes for prefecture and city, town
or village within the prefecture), sex, date of birth
(vear and month), and age. The month of birth was
classified into four categories: January to March,
April to June, July to September, and October to
December. In the present study, census data were only
used from private households whose members
included a head of the household. If there were two
or more persons of the same age and less than 16
years of age in the same household, these were
regarded as multiples. Two individuals of the same
age were regarded as twins, three as triplets, four as
quadruplets, and five as quintuplets.

In the present data, the heads of the household
consisted of the twins’ fathers (or mothers) and twins’
grandfathers (or grandmothers). The proportion of
the former was 84% (122,444/146,169) in 1990 and
83% (117,323/140,627) in 1995 and the correspond-
ing proportion of the latter was 16% and 17%,
respectively. The proportion of males as the head of
the household was 93.7% (137,029/146,169) in 1990
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Continuity and change in behavioral inhibition and
activation systems: A longitudinal behavioral genetic study
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Abstract

Although there is a great deal of interest in the Behavioral Inhibition System (BIS) and Behavioral Acti-
vation System (BAS)—two temperaments formulated by Gray's reinforcement sensitivity theory—few
studies have examined the genetic and environmental etiology underlying their continuity and change.
Using a two-wave longitudinal data set of twins [tom late adolescence to early adulthood. this study exam-
ined (1) whether genetic influences contribute to change as well as continuity of the two temperaments and
(2) whether the magnitude of genetic influences on the BIS and BAS differs across the two measurement
points. The questionnaire was administered to 448 twin pairs at two waves, with an interval ol approxi-
mately 2-3 years. Univariate genetic analyses revealed that genetic factors accounted for around one-third
of the phenotypic variance in the BIS and BAS traits at both waves. Longitudinal bivariate analyses
revealed that (1) genetic influences contribute only to continuity, whereas environmental influences contrib-
ute to both continuity and change in the two traits, and (2) the degree of genetic influences does not differ
across time. These results suggest that in this age period, temporal stability of imdividual diflerences in the
BIS and BAS owes more to genetic than to environmental factors.
© 2007 Elsevier Ltd. All rights reserved.

* Corresponding author. Address: Department of Cognitive and Behavioral Science, Graduate School of Arts and
Sciences, The University of Tokyo, Komaba, 3-8-1 Komaba, Meguro-ku, Tokyo 153-8902, Japan. Tel.: +81 3 5454
6896; fax: +81 3 5454 6979.

E-mail address: takahashi@bayes.c.u-tokyo.ac.jp (Y. Takahashi).

11



% 12 [BIEBSNAE R 252 Gedda Award 25 E LT
R IIMNE BN NN (T T o

2007 46 A 7~10 BIZ, V¥ — (35 3 OH T 7 v h D7 v SR TR S U725 12 B EFER A

IRF7E 223V T (Figure 1), Gedda Award 2 TH<S Z & 23R E L7 DT THEE L £ 9 (Figure 2),

Gedda Award & 1%, KFPEAENE ~FEHF THRET HARARAZ —DH
INRARI G & T D R REC, BilEl 2004 EOT o ~—7 - 7JL~
TURRSICARBE SINTZH LWVE T, LD RN 2 OERRY
TRRZITI LT THRITMBETH 2RI E 2T, fij(iié
Wt CTd 5 Gedda i 2 PR E ZTHIT 7o 2 L IIARBITRK R
ETHY, HOEREFLITEICZDZ &
T,

EBRFEE O ICOWTE, =2—RA

99 NNNNNN 1&_\\"1; UNJ_\rI‘_Jﬁc IIIIII
L L2 —41 ZHIBNCEWT, S R&AEL
= LS e TWE AR S o T Figure 1: 25828 1 72
" — ETOT, AFTIIEMWSETHE 1 DTl R

0N, FORDYIZ, o OBEETT

DT, Gedda ([ZHoOWTHliL/Z W& EBWET, Gedda ST EFEH LD
fFRIOE Y, EERAE RAFZES: 2 (International Society for Twin Studies;
ISTS)DAILE#E T % Luigi Gedda (1902~2000; Figure 3) T Y £,

Gedda DEBIIEZUINLWVIFIETZL SAHV ETN, TOHFTHLLED
DIFRERBDIILLFO=ATIERNTL X 92, if%ezﬁiwm
T, BV HEE K OO VAR e oA R & LT Studio dei Gemelli 1 % V 7EECit LE LTz, =
DAIILI, Twin in History and Science & W9 # A ML TR S 4L, MAEWHPE « WARBED “H
BRR#” Limbn o 2 L &7 0 F L, 302, #1, RO E RO 1 4F4% Th 5 1952 F(Z,
BASES - BRERT - AR _%ﬂ: L7=¥HTHY ¥ —F /L Acta Geneticae Medicae et
Gemellologiae (~1998 )&+t L ¥ L7=, ZT{FEIDiE Y, Acta Geneticae Medicae et Gemellologiae ™
%AKEEDS Twin Research (1998~2005 ) TdH 1, & 512 2005 F121E, ¥ Gedda 23517 7= JFREIZ &
Y UT-31F 7= Twin Research and Human Genetics (2005 E~)~& % A MR ED Y, BUEICED 97,
Z L TH=ITIE, Gedda (%1974 4 11 A 2 HiZu—~ O A > 7 VIFSERT
THERAREES 23R S, YRSRISEEL T, 2000 £ 9 A
97 i CEDEELML 5 TR IR YRTES), MHEESZHT 2L
METONET, BLED, 5 RHER K% O R O WA RIFIE A %
SILT=AY), Ehidminnt72< Gedda TH D &5 > T OREN T HEL
T TT, FLTAE, 20 Gedda D4 % 5 LI 2B 22 B k- =
L DRET, AR OROFTET DHFET — AT & - TE D FR N EH D
ThdLEHDTHELTWDHRETT,

Figure 2: Gedda & Ei ik

Figure 3: Luigi Gedda

Twin Research J ¥ i
WIZ, R BDEEIDORAZ —FHEONE S, ZOFEmZBHED LT,

A SETCTEES 720 E BV EJ(Figure 4), A EIOFFEIL, [Genetic and
environmental influences on sleeping behaviors (time to fall asleep and sleeping regularity) of young

12



children] W9 XA MV THERAX —%RL, +ELHOMERITHE, &0 biF45ENT TEftE o
BE)] & MERY XL0HAME] ICESZYTT, FRAOICKIETERLEREOEEIZHSOWNTHRE
ZITWE LT,

AARDOT & OMEROMEIL, RIS T, 2720 ak
2R IICH D E Ebh g, BEIROME & 1 AR
(BEEREZIN |, e 2B T 720, T XANRARE
Ry, TERPICHEBIBRRD S, [#§ & 720RMICEE b
RN EWN o T b ONET HIVET, FEEYIHNTE T 2 HER
1TENE, ORI RO) e &E 24 > TWT, HEROMEIX
ZDOHDOEECITEORBEDORAEIC L EEELH X5 &0 5
RRHE SN TWDLOT, BUEMEN BRI TV DREDO D
EOThDHEEZLNET,

Z 2T, AEIOEIL, EHEEST-Z7 a7k (Tokyo
Twin Cohort Project: ToTCoP)DALH EIF ORRIZIThiuiz=
NU—3— K~(Figure 5)ICEHEND, TELOEMEORI &
BEHR U % 00 BB ME (= L g Figure 4: “F e 2 —

Z L RREREZIN A Z Ll

Th 21 ERANICBET 2HE Z W TOI 21TV, T bicHs
L TN 55 EBEOEBOEAWIZ OV TRET L, FERIZEID S E
BT BECUK L TRBEEL 2 L2 AMERLE L, ZORE,
(i) EHDRERY X ADOHAMNER, BMfEORIICHTREDOR
BFARAIIC R X <, (i)BEIR Y XA 0HAIMEICEH S LT\ S BREEsE
KIZEME DR SICHEELZ 52 T0W5, LW ) 250805 52
720 F U7z BEIR Y X A DMRRIMEITE N D+ &b ~OFHIAF] & 4
W, T RDLISRITENNO L IFE L R EFENTLHRELT,

H zopu-t-t &

Figure5: & [AOFRE T BNETHRLWEEYFFHICTFELEy RiZmhbEd Vo L
B L 7 TR (e ) SHRFDROTNEE L BIEOT, FEIR Y X 5o HBIE B

TRHRINRKREREEL 2 TS E W) (1)DOFRERITED N SO TT, £z, (i)DORERIL, Bl
DA EH I L CHAIE LWBEIRZ B S8 25 X o i@ & g, stEEEEZ 22 be—1 L Th
FTAHZEE, BMNEOESLEESEDIAREMENSH D Z L EZRB L THET,

ST =2 W ANRITENREEFL, TS TERBERSARIZDOEDOND, BIDOY
BIEFICERTL2FMTHLLEZZHNNBLTYT, LnL, BEOEEZMNDL LV Z&I1FT 7k
DORREORELZRAL Z LIz bT, W OHMRILFEICRE KT, FAZbiX, TEERET
ICEDITENERE 2 B L C, 4% b T — XIS\ Iz BRI 72 RO R 2 @ BH I B O 72 %
EEEBANAT o TVWETZNEBZTEBY £, SEORR L NZED, ToTCoP £ L THARDMAE
IRIFZEDH 22 HIEBO—B & 2T EN T,

WBIZRD E LD, ZZICod, ARICSH HE W=7 £ L7z 1,500 L EORERDNE -
LAl FEICEEHAZR L LT ET, £77, THEELZEVTEY FTREHERLA, Hhs—
AT U DA T & AR ES AL L TV AIIREDE S FI20 L 0 IEHHE L BT £,

13



% 66 Bl H AAREAFEBHES
(F 16 BIZBRZEAB CHDRE~DRET—ERADHY FE2EXDHES) RiF

HEF: PRk 19410 H 24 H (k) 18 :00~20 : 00
BT« R R IR RS LS REAREE
REHEEA « BRI R RE )

FOEk IR (ST AR PR 7Pt AR PR R BT

Hw IR TOZBIEEOSOEE) — #HE L TR - IEENZ b - TO RN —|

@527 77 (FrEiEi - HIRERSE S A)
SEZEBTCTCOTNWIEEE L, BOO70IC b EiFz, BE 20/, HEVRELI 2520
FRN, ODEDDEDREESTRWY, MELIFEIL TS, OaITAR-, MRERICHLTF T %
BEWTHLH-oTWDS, ILREZESCHRMEE v Z—, THEAT. Bl A 7HRIZR>TH BT
Do FHERDHDNHZNANIKD, ARSITESTELTSL BTN,

®Y (XTI — (Bl - mEEE s A RE D KEEHESA)

5, 6 MLTAEE D . BIfE 20 M, MAEZELLRVOT, REEZAEZHICLTND, F—L
—VTWANARFELHMLTND, RBERLTHLH25L9B L TWD, ki — 2 VW
WL TWT, S57TmZ05hHDANRBERICRDZENVI=—IAN 2 AERT T4 TOFELD
FHER-TWAD,

BT OHR LR EATBHOMKLZRB DD, mH L TEAFLOBR LV, KRBEZHELTIND
NE I, AL ->TIEBIELTH B,

BT =75 MMTEREFEZ X ETS — B - BRI V—T LR - R &
DB —) EFE (RS SRKFICFH) . IR R > MULEAEE GEREF, IREHT-h)

(BERY ) I —_XT7 =X FINTI0FEIT D, YHREEE X — LR LR, =2 LT
WTEETENHERDDANED B2, ITETIIANZED DI TR KD, —SHFE--TRWZ LA L
TWDHZERFELTHEDL ST, BlTDRY (vI—~_7—X) NEBLL, tho BinEd ks
R, B LTTBE R EFEHATH D EFFHIR RV,

BTV R— FOHEEREFHLTHLL 2T, BREE X =T3S 7 Ly hEEWVWTI
5L, HAEREFHHEZRL-TVAEDT, ET7HR=—FZ—ITBNM LTI N TWDS, IDIZRDHEID
FEHIGHR TS, B 7 TR AEVICHBZ O AL TWD L 9IS,

(B Y b)) I R77 ROKHINEABR Yy hT—7 ZfEo TN, 0o THATEEN K/
NG InoT, ERRZDZ EREARLDOT, =7 VETLOBEEZITIAEER, T2 TITEGEED
ZRELUTWDHEIT, EH ol L s L Thp< o, THHM, LA I FITADTH D, ELAE
DTENT TR DIEN 5, (T EITHNBEHRTIE R o> TS, RELWVWHIDOREHI WS Z L Th
D, Fy b= BHETE IR 50> TL %, WEEOINIS K E 2B TH H 03, bbb
FRTRTCEXLEFFNVHTETCND, 740 —7 v 7BRYIT, 7 HMEEZEERIER L7220,
INERY— I NV HHEERE L TETCHORETHIHEERMLIZL,

CENRY R) 2y RU—271F, AADPEES THEIIFETEZALWVWIBERLD D, BT HHR—

14



M, ml, S, R CTHARBAMICR SN TWRIRIEEIRRTHE Th - 7225, 35 L CHEBES
LEHWTHIF WD, ETHR—F—ICIIHESRLETH DL @REHEL 2D HETH D),
T TAN— O ERBEIIEEN TE RITIUIR LR, F, IRV ERR XLV
EOLNRTHEETHD, BTV R—F—0a—7F ¢ x—&—(%, #HLOFHIIIRAEER e & DR
FRIZDZ2 T TWTF 5 & B, ATBUSK L TR, HlE <N TIERLS T, R H0FELZEDONER
TRV OEIBRFoTHTEHETLHDONR I,

< H HFHm >

R CRIENDIERIIT 120, EREICL =27 B3 boTe, —~ATHATHIZARZNOIND,
ERDDBH D, BEHMTIIBLWERA, BELLSANRZNOT, BLLWHLRABIEOLLAD
DRBoTDITH LRV,

P— 7 UGN R S A BB IALONEE LY, LL, BREARTOFFELHETRLY, H
ATHIETH, WTFDODRBDEERLS>TNDEZAND 5,

WAWARHTAYDNEDRBDLZONE, STETICRLARN, FHETCKREENVWI AZ U A%
EDHZEFHEERTHD, WANARBIOEELEORBND, BEERST-5-2CH, 52T
EFENTH T ERSTZEHETH, 202120 FebxbE LTiT 5, W X - Clga L ¢
WFAMNHTHD, AIIRTIE, 2%y hOFEEZREEFTOFEMA TV 2 — M b AAALTL
nTWn5b,

PAR— FFELZRD ST THTIIZET RAR A —, Thbb, Eofrx, EIFUNT TP o
MEETHD, [TEHEFT—I7 AN ARICHE L —HICHBFAROBEREEN/HK VWD EZ A
WD, T, TERSTZZODITfNERD, EWI BB LITES, FEMEZIC, ez
EENERL SN TITS E RV,

YRL 19 S 3 Bl H AN AERMAFESBERE

Al SERC194E11 A 10 B 15330 &9
St BIERBRTFHEKSE 524 FHE
R (RS V9 2 BIH) ZREFRE, 4 RE. RS, EEA- /NEF<Ffh, Rith+
KIGE - RERERE, KRF—, SFE, Bl —, B4, &R, R§1L3ET
ARE T
DOk 20 - 1 A OFSYERIRGL (FLLYE RTEDOTZ0, HiERL)
Q4 ZE2BOHEEEIZ SN T
(74 Bt R /) S ot S VP o ¥ B N RV S S N bt A Y
Q=2 —ALF—fRER DU DN T
(Y EREDTD WERL)
@Yk 21 4 1 A ORI
FUILETEBERERELL UThbNAZ LN RSN,
OF-RK 20 FFEDOWF RN DONT
WEHA AR KD E MEMEL THES S, S BOBMEL THD E&E | S
BN FEERET LN,
MZDH% . IS AENGERIZZFES L, ERE 20 4E5 H 10 BICBIfEShAZ i Eshiz,

15



©@Z DMl =5 JR AR 20 LD RIRRA(RINSE AN BEE T DT Ln RS,

BB OFLERA R DI LN IRIES I,
SRR R AATO e IRESHT,
R DRV OEBEE 2 FE RSSO, IR RS M TN T IESIVL,

<BBEAZBFERHORE >
DI T, EBICFEN%EL LIEES - L EOREEITVET, SFTHEIN TV E
BATLEOT, ZO%E2ED T, 2004 FEIZE0OIFE > THREWZLET,

*

*

H
%

W2 MEBBERY—I7 V) —F—HHES (5722« o %, HilOh T, ZLLTELLE
TH72HIZ) 2004 48 H 27 - 28 B, ENLORGEEHRFI D (R - Foer)

3 M ZRERY—I V) —F—fHER THIRCTOZBERIELZ S <A —BHREER
Witza SR — 4250 —] 2006458 H 26 H, HTTHSEKOBE (TJER - #5T)
MSZATE R NAB AL RIS AR T2 E VBt v U — 7R O x ) TEKBr v b
WHES [ZRERICF VIR €7 AR — FORHEME] 200609 H 9 H, T TH-SKOBE (Jx
JEE U - AT

MSTATBUE NBAEE RSB AL [ 2B VR R v U — 7 R ) 5200 v MHE
& T & fPE% & v 7 YR — Z — O W@ Clk BTl 23 TE 570 2006 411 H 12 B, I
FRIESTREERY (R - P ST

MSTATBOE NBAEE RGN AL [ 2B W v b U — 7 8 F ) 2EZER v MHE
= [ ZRERFE~OHIET 7' 0 —F ORE —IEIRT 225 Okt L7 4E % B L CT—J 2007
F1H28H, 2L GRAEH - #61X)

MSTATBOE NG HEE RSB AL [ 2B SRR v MU — 7R EE | BB I nZhx v b
ROLHERE B SRS (AR TEZ LY ZIRERXE —HETFHLOERD DR
WEIRE RV R— 2B L T—J 20074 10 A 27 B, KRGS 2R OB » KK
)

MSEATE R NBAEE RSB AR T2 E R B % » b U — 7 RESE 3| 2EZE R v MHE
2 [ZIHRERIBICBITHET VA — MEBZE 25— RN A THlgkT 7o —F) OEH
AT CT—) 20074-12 H 7H - 8 H, HARTELFEREGHIITHT CRRHD - #EX)

HANAE IR RESE 27T RS0 BH LY (FE)

R : 2008 45 A 10 A (1)
i BESERE (FE)

HUE ;ST ORRE)
MG A GRS A SRR

Vol oHE R R IR IR I

SH5HELOFIXALNTEERITTLIENTEET, HUVRLITEINELE, (REZER)

16



