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

States and 
Territories 

New South Wales 

Victoria 

Queensland 

South Australia 

Western Australia 

Tasmania 

Northen Territory 

Australian Capital 

Territory 

Total 

1994 

917 

735 

452 

210 

265 

64 

22 

35 

2701* 

1995 

890 

715 

437 

222 

257 

57 

27 

46 

2651 

Nuptial 

1996 

879 

658 

447 

207 

259 

73 

16 

53 

2592 

Total 

2686 

2108 

1336 

639 

781 

194 

65 

134 

7944 

Twinning 

Rate 

13.64 

14.27 

13.75 

15.35 

14.82 

14.53 

13.83 

13.42 

14.08 

1994 

244 

144 

150 

54 

69 

12 

26 

9 

708 

1995 

233 

160 

118 

58 

76 

2? 

22 

14 

708 

Ex-nupti 

1996 

209 

167 

159 

82 

79 

21 

26 

10 

753 

al 

Total 

686 

471 

427 

194 

224 

60 

74 

33 

2169 

Twinning 
Rate 

10.48 

11.79 

9.77 

11.99 

10.02 

9.20 

8.00 

10.05 

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 

Under 20 20-24 

Maternal age 

25-29 30-34 35-39 Over 40 Total 

Number of twins 

1972-73 

1974-75 

1976-77 

1978-79 

1980-81 

1982-83 

1984-85 

1986-87 

1988-89 

1990-91 

1992-93 

1994-95 

206 

202 

140 

120 

86 

94 

74 

56 

86 

90 

70 

56 

1007 

890 

796 

820 

728 

682 

738 

839 

842 

908 

806 

674 

1602 

1436 

1254 

1334 

1300 

1228 

1412 

1502 

1690 

2009 

2218 

2090 

736 

776 

806 

940 

906 

1042 

1096 

1188 

1484 

1823 

2044 

1975 

272 

222 

206 

294 

420 

396 

480 

534 

722 

710 

1080 

1044 

62 

28 

20 

36 

58 

56 

66 

76 

94 

100 

132 

138 

3885 

3554 

3222 

3544 

3498 

3498 

3866 

4195 

4918 

5640 

6350 

5977 

1972-73 

1974-75 

1976-77 

1978-79 

1980-81 

1982-83 

1984-85 

1986-87 

1988-89 

1990-91 

1992-93 

1994-95 

5.97 

6.31 

5.68 

6.17 

5.02 

6.36 

5.87 

4.51 

6.49 

6.02 

5.81 

6.13 

6.82 

6.65 

6.85 

7.75 

7.20 

7.48 

8.14 

8.44 

7.58 

8.01 

8.15 

8.39 

Twinning 

9.41 

8.70 

8.49 

9.45 

9.33 

9.02 

9.91 

9.98 

10.21 

10.84 

11.89 

12.71 

rate per 

10.74 

10.38 

10.23 

10.94 

9.86 

11.61 

11.45 

11.34 

12.90 

14.54 

16.22 

16.23 

1000 births 

12.78 

10.99 

10.22 

11.86 

13.98 

11.71 

12.55 

13.21 

16.23 

14.59 

21.43 

21.62 

13.29 

7.35 

5.97 

9.58 

13.73 

11.43 

10.20 

10.20 

11.10 

10.59 

14.00 

15.55 

8.69 

8.27 

8.24 

9.31 

9.11 

9.44 

10.01 

10.11 

10.74 

11.34 

13.14 

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 IVF. 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 IVF, 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 IVF 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 IVF in the nine 
countries. 
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