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Trends of Twinning Rates in Ten Countries, 1972-1996

Y. Imaizumi

National Institute of Population and Social Security Research, Ministry of Health and
Welfare, Tokyo, Japan

Abstract. Trends of twinning rates were analyzed using vital statistics in Austria,
Finland, Norway, Sweden, Canada, Australia, Hong Kong, Israel, Japan, and Singa-
pore during the period from 1972 to 1996. The twinning rates increased significantly
year by year in each country. During these periods, the twinning rate increased by
twenty percent in Austria and Canada, and by sixty percent in Norway and Sweden.
The twinning rate was 1.6 times higher in Sweden than in Hong Kong in 1972 and by
eighty percent in Israel in 1995. Twinning rates were higher in European countries,
Canada, and Australia than in Asia. The variations of the twinning rates among coun-
tries were not only due to biological factors, but also to assisted reproductive tech-
niques. In Australia, the overall twinning rate was 1.3 times higher in the nuptial
births (14.1 per 1000 births) than in the ex-nuptial births (10.7) during the period
1994-1996. As for maternal age, twinning rates in Sweden increased year by year for
maternal age groups except the youngest and the oldest age groups. In Sweden, the
rising twinning rate has been attributed to the higher proportion of mothers (for the
25-39 year old age groups) treated with ovulation-inducing hormones and attributed
to in-vitro fertilization.
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INTRODUCTION

Since 1972, rising twinning rates have been reported in Japan [3, 4], Taiwan [2], Den-
mark [9], the USA [8] and the UK [6, 10]. Rising twinning rates were only observed in
the dizygotic twins in Japan [5], Denmark and England and Wales [6, 9, 10].

The present study focuses attention on trends in the overall twinning rate on a
world-wide scale during the period from 1972 to 1996. It also deals with influencing fac-
tors on twinning rates.
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MATERIALS AND METHODS

In this analysis, data on twin births was obtained by the courtesy of the staff of the Sta-
tistics Section in many countries: the Austrian Central Statistical Office, the Health and
Welfare Statistics and Information Department in the National Board of Health and Wel-
fare in Sweden, Division of Population Statistics in Finland, Division for Population Sta-
tistics in Norway, Division of Health Statistics in Canada, the Australian Bureau of Sta-
tistics, the Health and Welfare Statistics and Information Department in Japan, Demo-
graphic Statistics Section in Hong Kong, National Registration Department in Singapore,
and the Ministry of Health in Israel.

RESULTS

Secular changes in the twinning rate

Table 1 shows the number of twin pairs in six countries and the number of twin births in
four countries during the period from 1972 to 1996. Table 2 and Figure 1 show secular
changes in the twinning rates in ten countries during that period. The twinning rate in
Finland remained nearly constant from 1972 to 1989 (10.4-11.3), and rapidly increased
to 14.1 by 1995. With a few exceptions, the twinning rate was the highest in Finland
(10.4-14.4) during the examined period. Twinning rates were higher in European coun-
tries, Canada, and Australia than in Asian countries. Among western countries including
Australia, the rate was lowest in Austria (8.5-11.8) and Canada (9.2- 11.2) during that
period. In Australia, the twinning rate was 10.9 per 1000 nuptial live births in 1985 and
increased to 14.1 by 1996. Among Asian countries, twinning rates indicated similar val-
ues except in Israel during the entire period. During these periods, the twinning rate
increased by twenty percent in Canada, by sixty percent in Norway and Sweden, and by
eighty percent in Israel. The twinning rate was 1.6 times higher in Sweden than in Hong
Kong in 1972 and the corresponding value was 1.8 in 1995. The linear regression coeffi-
cients of the twinning rate on the year were statistically significant at 1% level in each
country.

Twinning rate by nuptiality in Australia

Table 3 and Figure 2 show twinning rates by nuptiality in states and territories in Aus-
tralia during the period from 1994 to 1996. Overall twinning rates were thirty percent
higher in the nuptial population (14.1) than in the ex-nuptial population (10.7). The ratio
of twinning rates in the nuptial births to the ex-nuptial births was the highest in the
Northern Territory (1.7) and lowest in Victoria (1.2). Among states and territories, the
twinning rate was the highest in South Australia for the nuptial population (15.4) and
ex-nuptial (12.0) population.

https://doi.org/10.1017/5S0001566000000441 Published online by Cambridge University Press


https://doi.org/10.1017/S0001566000000441

1972-1996 211

ies,

Ten Countri

m

Rates

inning

Trends of Tw

SUIA} JAT] JO SIOqUINN 4

178 (X474 - 881¢CC 91¢ 65T - 988 - 6101 9661
I8 €L0V (434 8¢01¢ L6S 1€9¢ (NYa4 016 6L8 801 S661
€eL LY9¢ §20e YCelT 9¢C 10L¢C (N4 LP8 676 £801 661
69L OlILE TLTE 88¢61 09¢ CILT 9L6¢ 808 088 L96 £661
t43 - 8.0¢ 96881 LYS 919¢ 80 o6L 8¢8 Y001 2661
9CL (4855 86T ¥8C81 Ve 8€9¢C S1ov 8StL OLL 6T6 1661
£0L 0LlE LT SO8LI (4129 V744 801+ LvL 19L 676 0661
869 1483 rrie LY181 90¢ 65T 000V 069 L99 L68 6861
0L 896¢C YLYT TLY81 1% y6¢£C 18LE (Y4 £69 698 8861
61¢ TT6T 4,474 9£981 8LS 90¢C 10LE 98¢ 0v9 08L L861
144 C¢SLT £S1e 86L81 s 99¢C 60S¢ 1449 9¢9 108 9861
909 969¢ 8161 11961 939 9LTT L19¢ 656 969 98 6861
(43 88¥C 8161 1Z¥0¢C £9¢ - geee oy £89 V8L 861
81¢ 8¢61 98L1 L6S0C 1499 - 19%¢ 89v 1L 178 €861
1229 8¢61 CILT 96L0¢C 9 - 86¢¢ LOS 10L S8 861
SIS 8161 8¢LI 7680¢C L19 - LEEE 891 €L9 €18 1861
€8 I6L1 09L1 S911¢C 909 - 8TPE €LY 89 96L 0861
1cs 86L1 TL81 L00TC 108 - [4:143 Sov 99 ovL 6L61
[1S €CLT CL91 881¢CC 61¢ - (4353 166 SOL Yyl 8L61
08 0981 8¢t £667C 887 - 181¢ 3% 4 189 L LL61
Cls - 0¥91 LESTT 6¢S - 60C¢ SIS 91L 8LL 9L61
00¢S - 8¢L1 019¢€T 86V - 6Clt 8¢S SeL 88 SLel
809 9161 9181 Y8LYT 9t< - 9¢0¢ 1439 - 6L8 vL61
E€LL 1181 LESI - 80§ - S66¢ - - 6L8 €L61
Se9 8891 34074 - (144 - $60¢ - - 996 L6l
21ode3uig % [9BIS] uapams ueder Suoyy Suoy BI[BOSTY epeUR) KemIoN pueury eLISNY
SYMIQ UIM]) JO JoquIny sxred uim) Jo 13quInN 189X

9661-ZLGT ‘SIIIUNOD UI) U SY)IIQ UIM) Jo Jaquinu pue sared uIm) Jo 13quny - | qeL,

https://doi.org/10.1017/5S0001566000000441 Published online by Cambridge University Press


https://doi.org/10.1017/S0001566000000441

izumi

Y. Imaj

212

SYUIQ 2AT[ 00T 1od

w8 YLl - 06'8 €1'8 L0V - 8 vl - [4A! 9661
(4R} ISWA [4a4! 86°8 99°8 6011 61°11 £0'SI 80¥1 LLTT S661
LS'L e8¢l el (4% SY'L LOvl 86°01 €0vl 1844t 8911 V661
£9°L Sy'o1 8¢cl 8L 16'L 88°¢l 81°01 8y'¢l ILel 1ot £661
8Y'L - 6v'Cl 0s°L LyL £0'el 81°01 60°¢cl 86°CI 0501 661
9¢'L 65°¢C1 6L°11 8T°L Vvo'L el w66 ¥l L8I1 vL'6 1661
£8'9 8TCI 0601 00°L ¥6'L 8CC1 9701 0zl oLt €001 0661
6CL (32| 6v°01 L69 €L L6T1 £€0l 8C°11 09°01 LO01 6861
099 6911 0011 L9 YI'L 00°CH 81°01 18°01 10711 £8°6 8861
6'S LO¥I ILé 199 £C8 Wil 91°01 0801 9L°01 66'8 L861
8¢9 8L¢l (A 6’9 9T'L 6111 956 £6°6 0601 L1'6 9861
60'L 6C¢l 686 £5°9 IS 6801 6L6 L8°01 LT1T or'6 6861
9¢'9 96Tl LT°O1 ¥S'9 STL - 656 Ye'6 LG0T GL'8 7861
€9 16 696 59 099 - (449 (4% 0L°01 906 £861
yeo9 16'6 616 €59 SY'L - LT6 €86 89°01 6’8 7861
S0'9 1201 0T'6 8Y'9 LO°L - LT'6 816 89°01 198 1861
(42 94 £0'6 o9 LO°L - 1240 0c'6 601 0L'8 0861
Se9 56 89'6 8¢9 809 - ST'6 $6'8 S0l 168 6L61
ev'o 6£'6 w68 819 8¢9 - 8v'6 8¢°01 60°T1 £9'8 8L61
69 L96 61'8 0T'9 909 - L6'8 el'6 £r ol 098 LL6l
v6'S - 6C'8 'S 699 - ere 9¢°6 LLOT £8'8 9L61
179 - e'8 68°C 0T9 - 168 Ly'e STIL $e'6 SL6l
L6'9 81°01L 178 6L°S 8¥'9 - 96’8 88'8 - $6'8 yL61
yo'L e1°01 [A%] - e1'9 - ¥6'8 - - 688 £L61
YS9 LL6 906 - 122y - SI'6 - - 0T'6 L6l
arode3urg [orIST uapoms uedeg Suoy] Suoy eIjRIISDY epeUR) AemION pueuig £BIISNY Ie9x

966T-TL6T ‘SALIIUN0D U3) ul sYLIIq ooT Jod sajes Surumiag, - T 2qeL

https://doi.org/10.1017/5S0001566000000441 Published online by Cambridge University Press


https://doi.org/10.1017/S0001566000000441

Trends of Twinning Rates in Ten Countries, 1972-1996 213

9661

9661 01 7TL61 Woxy porad a1 SurInp SoLIUNOD Ud) UY sajes SuruuiMg ur safueyd Je[ndas - T Si

Jeap

Y661 <¢661 0661 8861 9861 +861L <c86L 0861 8.6l 9/61L +v/61 2/61

L 4 | L] L} L} L] ¥ 4 L] ¥ \‘ Al 1 O
«4 C

L%

|oels| —x—
8uoy| Buol ------
eJodesuig
uedep —e—
BI[BISNY v
BpBURD) —6—
UapemMg —s—
AeMION - — — —
PUBJU! ] e
eLIsny - - -

SyuIq 0001 Jed ajel Buluuimy

https://doi.org/10.1017/5S0001566000000441 Published online by Cambridge University Press


https://doi.org/10.1017/S0001566000000441

214 Y. Imaizumi

Table 3 - Number of twin pairs and twinning rates by nuptiality in states and territories in Aus-
tralia, 1994-1996

Nuptial Ex-nuptial

States and
Territories 1994 1995 1996 Total Twinning 1994 1995 1996 Total Twinning

Rate Rate

New South Wales 917 890 879 2686 13.64 244 233 209 686 10.48
Victoria 735 715 658 2108  14.27 144 160 167 471 11.79
Queensland 452 437 447 1336 13.75 150 118 159 427 9.71

South Australia 210 222 207 639 1535 54 58 82 194 11.99
Western Australia 265 257 259 781 14.82 69 76 79 224 10.02
Tasmania 64 57 73 194 14.53 12 27 21 60 9.20
Northen Territory 22 27 16 65 13.83 26 22 26 74 8.00

Australian Capital 35 46 53 134 1342 9 14 10 33 10.05
Territory
Total 2701 * 2651 2592 7944  14.08 708 708 753 2169  10.65

* Including a pair of twins in other territories

Effect of maternal age on twinning rates in Sweden

Table 4 shows secular changes in twinning rates by maternal age in Sweden during the
period from 1972 to 1995. The rates for the youngest group (under 20 years old) and
the oldest group (over 40 years old) remained constant during that period. Twinning
rates for the 20 to 24 and 35 to 39 year old age groups remained nearly constant from
1972 to 1983 and gradually increased thereafter. The rates significantly increased year
by year for these maternal age groups. The twinning rates increased by eighty percent
for the 35-39 year old age group, by sixty percent for the 30-34 year old age group,
and by forty percent for the 25-29 year old age group from the period from 1972-1983
to 1995.

DISCUSSION

Pollard [7] studied the twinning rates of 14 ethnic groups in California, the USA dur-
ing the period from 1982 to 1988. Twinning rates were 13.2 for African Americans,
10.1 for whites, and 7.2 for Asians. Similarly, before the introduction of fertility drugs,
the twinning rate was highest in blacks, intermediate in Caucasians, and lowest in Ori-
entals [1]. In the present study, the overall twinning rate increased in ten countries dur-
ing the period from 1972 to 1996, where the twinning rate was higher in Caucasians
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Table 4 - Number of twins and twinning rate by maternal age in Sweden, 1972-1995

Year Maternal age

Under 20 20-24 25-29 30-34 35-39 Over 40 Total

Number of twins

1972-73 206 1007 1602 736 272 62 3885
1974-75 202 890 1436 776 222 28 3554
1976-77 140 796 1254 806 206 20 3222
1978-79 120 820 1334 940 294 36 3544
1980-81 86 728 1300 906 420 58 3498
1982-83 94 682 1228 1042 396 56 3498
1984-85 74 738 1412 1096 480 66 3866
1986-87 56 839 1502 1188 534» 76 4195
1988-89 86 842 1690 1484 722 94 4918
1990-91 90 908 2009 1823 710 100 5640
1992-93 70 806 2218 2044 1080 132 6350
1994-95 56 674 2090 1975 1044 138 5977

Twinning rate per 1000 births

1972-73 5.97 6.82 9.41 10.74 12.78 13.29 8.69
1974-75 6.31 6.65 8.70 10.38 10.99 7.35 8.27
1976-77 5.68 6.85 8.49 10.23 10.22 5.97 8.24
1978-79 6.17 175 9.45 10.94 11.86 9.58 9.31
1980-81 5.02 7.20 9.33 9.86 13.98 13.73 9.11
1982-83 6.36 7.48 9.02 11.61 11.71 11.43 9.44
1984-85 5.87 8.14 9.91 11.45 12.55 10.20 10.01
1986-87 451 8.44 9.98 11.34 13.21 10.20 10.11
1988-89 6.49 7.58 10.21 12.90 16.23 11.10 10.74
1990-91 6.02 8.01 10.84 14.54 14.59 10.59 11.34
1992-93 5.81 8.15 11.89 16.22 21.43 14.00 13.14
1994-95 6.13 8.39 12.71 16.23 21.62 15.55 13.81

than in Asians in each year. Recently, HMG (or hMG: human menopausal gonado-
tropin) has been used for ovulation-inducing hormones and the /VF. The number of
multiple births by the IVF method has increased yearly [4]. According to Imaizumi [5],
the rising dizygotic twinning rate has been attributed to the higher proportion of moth-
ers treated with the ovulation-inducing hormones and partially attributed to the IVF in
Japan. On the other hand, the monozygotic twinning rate remained constant during the
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examined period [2, 5]. After the introduction of the assisted reproductive techniques
such as the /VF, the natural twinning rate has been changing depending on how popu-
lar these techniques have been in each country. Namely, variations of twinning rates
among countries were not only due to biological factors, but also to assisted reproduc-
tive techniques.

In Victoria (Australia), the JVF method is allowed only in nuptial couples (Infertility
Medical Procedure ACT, 1984). Then the twinning rate is higher in nuptial couples
(14.3) than in ex-nuptial couples (11.8). The same tendency was obtained in other states
and territories of Australia, where the twinning rate was higher in nuptial couples
(1.3-1.7 fold) than ex-nuptial couples. On the other hand, in Austria, the IVF method is
not only allowed in nuptial couples but also in ex-nuptial couples (Bundesgesetzblatt fur
die Republic Osterreich, 1992, SS. 1299-1304). However, twinning rates in Austria were
rather lower among western countries.

In Sweden, the overall twinning rate increased by sixty percent from 1972 to 1995,
where the rates increased by seventy percent for the 35-39 year old age group and by
fifty percent for the 30-34 year old age group (see Table 4). Similar tendency was seen in
England and Wales [10], Denmark [9], and Japan [5]. Then, in the present studies, the
rising twinning rate may be attributed to the higher proportion of mothers (for the 30
years old and over) treated with ovulation-inducing hormones and the /VF in the nine
countries.
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