
  

Constant multiple birth rates in the Czech Republic and
the Slovak Republic until recently, 1972–1995
Yoko Imaizumi

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

Using vital statistics, yearly changes in the twinning and triplet rates by zygosity were investigated
in the Czech Republic and the Slovak Republic during the period 1972–1995. Monozygotic (MZ)
twinning rates in both countries had remained nearly constant (about 3 per 1000 total births)
during that period. With a few exceptions, the dizygotic (DZ) twinning rates remained constant
from 1972 to 1994, and increased in 1995 for both countries. MZ twinning rates for both countries
were the lowest in Europe. As for triplet rates, overall rates increased significantly year by year in
the Czech Republic, but not in the Slovak Republic. The triplet rate was significantly higher in
1995 than in the period 1972–1982 for both countries. The MZ triplet rate remained constant
during that period in the Czech Republic. The trizygotic (TZ) triplet rates increased 3-fold for the
Czech Republic and 4-fold for the Slovak Republic in 1972–1976 and 1992–1995. In the later
period, the TZ rate was 1.5-fold higher in the Czech Republic than in the Slovak Republic. The
quadruplet rate increased 2.3-fold from 2.9 per million births in 1982–1986 to 6.7 in 1992–1995 in
the Czech Republic. The corresponding values were 2.7, 2.20 and 5.9-fold in the Slovak Republic.
Both the Czech and the Slovak Republics were not affected by fertility drugs and assisted
reproductive techniques until recently.
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Introduction

It is well known that the monozygotic (MZ) twinning
rate has been almost constant throughout the world,
whereas there were variations in the dizygotic (DZ)
twinning rates among certain races.1 On the other
hand, ovulation-inducing hormones2 and in vitro
fertilisation (IVF)3 give rise to a high rate of multiple
births. In recent papers,4,5 twinning rates were
reported to have increased significantly after peri-
conceptional multi-vitamin supplements.

Since 1972, rising twinning rates have been
reported in Denmark,6,7 Japan,8 Taiwan,9 the USA,10

the UK,6,11,12 the Netherlands,6 Austria, Finland,
Norway, Sweden, Canada, Australia, Hong Kong,
Israel, and Singapore.13 According to Imaizumi and
Nonaka,14 the MZ twinning rate remained constant
during the period 1974–1994 in Japan, whereas the
DZ twinning rate increased in 1987–1994. The
higher DZ twinning rate since 1987 has been attrib-
uted to the higher proportion of mothers treated with
ovulation-inducing hormones and partially attrib-

uted to IVF. The same tendency in the trizygotic
triplet rate was also found in Japan.15

In the Czech and the Slovak Republics, multiple
birth rates were not reported. Therefore the present
study focuses attention on the trends in zygotic
twinning and triplet rates for both countries during
the period 1972–1995. It also deals with quadruplet
rates.

Materials and methods

Vital statistics data on multiple births was obtained
by courtesy of the staff of the Statistics Section in the
Czech Statistical Office and Statistical Office of the
Slovak Republic. Twinning rates by zygosity were
estimated using the Weinberg method.16 Triplet rates
by zygosity were estimated using the Allen
method,17 as follows:

No. of MZ triplets = L – (U + D)/3

No. of DZ triplets = D = 2n 3 (MZ twinning
rate) 3 (DZ twinning rate)

No. of TZ triplets = T = 4(U – D/2)/3

where L is the number of like-sexed triplets, U the
number of unlike-sexed triplets and n the total
number of live and stillbirths.
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Results

Changes in the twinning rate by zygosity

Table 1 shows the estimated number of MZ and DZ
twin pairs and the twinning rates by zygosity in the
Czech Republic and the Slovak Republic during the
period 1972–1995. The MZ twinning rate was about
3/1000 births for both countries, whereas the DZ rate
remained nearly constant (5.2–7.3 per 1000 births)
during the same period (Figure 1). Zygotic twinning
rates were similar for both countries except for the
latest years in the Czech Republic, where the DZ
twinning rates increased. The linear regression coef-
ficients ( ± SE) of the DZ twinning rate on the year
were 0.005 ± 0.012 in the Czech Republic and
–0.014 ± 0.013 in the Slovak Republic, therefore not
significant. Similarly, the linear regression coeffi-
cients ( ± SE) of the MZ twinning rate on the year
were –0.003 ± 0.007 and –0.015 ± 0.010, respec-
tively, also not significant.

Changes in the overall triplet and zygotic triplet
rates

Table 2 shows the number of triplet sets by sex
combination and total triplet rates per million births
in the Czech and the Slovak Republics during the
period 1972–1995. The linear regression coefficients
( ± SE) of the triplet rate on the year were
2.140 ± 1.0134 in the Czech Republic, being sig-

nificant at the 5% level, and 1.3026 ± 0.9081 in the
Slovak Republic, being not significant. For both
countries, the triplet rate was the highest in 1995. In
the Czech Republic, the triplet rate was significantly
higher in 1995 (207.5 per million births) than that
(97.2) during the period 1972–1982 (OR 2.13; 95%
CI 1.34–3.38) and in 1995 than that (116.3) during
the period 1983–1993 (OR 1.78; 95% CI 1.12–2.83).
In the Slovak Republic, the triplet rate was sig-
nificantly higher in 1995 (162.2) than that (81.8)
during the period 1972–1982 (OR 1.98; 95% CI
1.03–3.81) and higher in 1995 than (97.2) during the
period 1983–1993 (OR 1.86; 95% CI 0.96–3.59). With
one exception, the triplet rate was similar for both
countries in each year. The exception was in 1978,
where the rate was 4.9 times higher in the Czech
Republic than the Slovak Republic, being significant
at the 5% level.

Table 3 shows the zygotic triplet rates for the
5 periods in the Czech and Slovak Republics. With
one exception, the triplet rate was the lowest in the
MZ triplets, followed by the DZ, and the TZ triplets
in each period for both countries. The exception was
in the earliest period (1972–1976), where the DZ
triplet rate was highest. In the latest period
(1992–1995), the DZ rate was 3-fold and the TZ rate
was about 6.5-fold higher than the MZ rate in the
Czech Republic. The corresponding values in the
Slovak Republic were 1.6 and 2.3-fold, respectively.
The TZ triplet rate was higher in the Czech Republic
than in the Slovak Republic in each period. The TZ

Table 1 Number of total births and twin pairs, and twinning rate according to zygosity in the Czech Republic and the Slovak
Republic, 1972–1995

Year Number of Number of twin pairs Twinning rate per 1000 births
total births Czech Republic Slovak Republic Czech Republic Slovak Republic
Czech Slovak MZ DZ Total MZ DZ Total MZ DZ Total MZ DZ Total

1972 16 4744 8 8461 519 1006 1525 311 592 903 3.15 6.11 9.26 3.52 6.69 10.21
1973 18 2953 9 3636 552 1172 1724 325 594 919 3.02 6.41 9.42 3.47 6.34 9.81
1974 19 5427 9 8292 709 1158 1867 262 692 954 3.63 5.93 9.55 2.67 7.04 9.71
1975 19 2869 9 8372 704 1070 1774 297 656 953 3.65 5.55 9.20 3.02 6.67 9.69
1976 18 8522 10 0528 602 1124 1726 358 560 918 3.19 5.96 9.16 3.56 5.57 9.13
1977 18 2865 10 0257 503 1174 1677 333 634 967 2.75 6.42 9.17 3.32 6.32 9.65
1978 18 0018 10 0892 544 1116 1660 291 660 951 3.02 6.20 9.22 2.88 6.54 9.43
1979 17 3084 10 0889 484 1028 1512 337 636 973 2.80 5.94 8.74 3.34 6.30 9.64
1980 15 4665 9 5720 445 996 1441 246 642 888 2.88 6.44 9.32 2.57 6.71 9.28
1981 14 5186 9 3862 439 850 1289 239 580 819 3.02 5.85 8.88 2.55 6.18 8.73
1982 14 2518 9 3192 442 866 1308 262 600 862 3.10 6.08 9.18 2.81 6.44 9.25
1983 13 8132 9 2528 437 884 1321 272 556 828 3.16 6.40 9.56 2.94 6.01 8.95
1984 13 7587 9 1345 456 764 1220 257 590 847 3.31 5.55 8.87 2.81 6.46 9.27
1985 13 6488 9 0645 428 852 1280 261 546 807 3.14 6.24 9.38 2.88 6.02 8.90
1986 13 3942 8 7641 436 712 1174 251 538 789 3.26 5.32 8.76 2.86 6.14 9.00
1987 13 1469 8 4422 453 802 1255 210 480 690 3.45 6.10 9.55 2.49 5.69 8.17
1988 13 3238 8 3659 405 782 1187 225 490 715 3.04 5.87 8.91 2.69 5.80 8.55
1989 12 8881 8 0482 394 722 1116 246 464 710 3.06 5.60 8.66 3.06 5.77 8.82
1990 13 1094 8 0390 422 730 1152 245 492 737 3.22 5.57 8.79 3.05 6.12 9.17
1991 12 9850 7 8948 371 784 1155 233 420 653 2.86 6.04 8.89 2.95 5.32 8.27
1992 12 2142 7 4997 385 766 1151 259 508 767 3.15 6.27 9.42 3.45 6.77 10.23
1993 12 1470 7 3583 372 708 1080 177 512 689 3.06 5.83 8.89 2.41 6.96 9.36
1994 10 6915 6 6644 338 660 998 192 434 626 3.16 6.17 9.33 2.88 6.51 9.39
1995 9 6397 6 1668 306 704 1010 190 388 578 3.17 7.30 10.48 3.08 6.29 9.37
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Figure 1 Changes in monozygotic and dizygotic twinning rates in the Czech and the Slovak Republics, 1972–1995

Table 2 Number of triplet sets by sex composition and total triplet rate per million births in the Czech and the Slovak Republics, 1972–1995

Year Czech Republic Slovak Republic Odds
Total MMM MMF MFF FFF Triplet Total MMM MMF MFF FFF Triplet Ratio

rate rate

1972 19 3 5 5 6 115.3 11 3 0 3 5 124.4 0.93
1973 18 5 4 1 8 98.4 8 2 1 2 3 85.4 1.15
1974 15 3 4 4 4 76.8 8 2 1 2 3 81.4 0.94
1975 19 3 1 8 7 98.5 8 2 2 1 3 81.3 1.21
1976 10 2 2 3 3 53.0 7 1 2 1 3 69.6 0.76
1977 10 2 1 3 4 54.7 4 1 0 1 2 39.9 1.37
1978 26 6 8 7 5 144.4 3 0 3 0 0 29.7 4.86a

1979 17 2 5 6 4 98.2 11 1 4 5 1 109.0 0.90
1980 15 4 3 4 4 97.0 9 2 2 4 1 94.0 1.03
1981 16 3 2 5 6 110.2 10 2 1 5 2 106.5 1.03
1982 20 5 4 7 4 140.3 8 0 1 2 5 85.8 1.63
1983 25 11 2 9 3 181.0 8 1 2 3 2 86.5 2.09
1984 9 4 2 1 2 65.4 8 2 3 2 1 87.6 0.75
1985 18 1 7 5 5 131.9 6 1 2 2 1 66.2 1.99
1986 20 5 8 4 3 149.3 11 1 4 2 4 125.5 1.01
1987 18 3 3 8 4 136.9 4 0 0 2 2 47.4 2.89
1988 10 2 1 1 6 75.1 9 3 2 1 3 107.6 0.70
1989 13 1 3 4 5 100.9 9 1 3 3 2 111.8 0.90
1990 17 5 4 5 3 129.7 7 2 3 2 0 87.1 1.49
1991 13 4 4 2 3 100.1 3 0 0 2 1 38.0 2.63
1992 15 4 7 3 1 122.8 9 2 0 5 2 120.0 1.02
1993 13 3 3 6 1 107.0 6 2 3 1 0 81.5 1.31
1994 13 1 6 2 4 121.6 8 3 0 3 2 120.0 1.01
1995 20 6 3 7 4 207.5 10 3 3 2 2 162.2 1.28
aSignificant at the 5% level
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triplet rate was about 3–4 times higher in the latest
period than in the earliest period for both countries.
On the other hand, the DZ triplet rate remained
nearly constant throughout all periods. Similarly,
the MZ triplet rate remained nearly constant during
the whole period in the Czech Republic.

Changes in quadruplet rates

Table 4 shows the number of quadruplet sets and
quadruplet rates per million births in the Czech and
the Slovak Republics during the period from 1972 to
1995. Quadruplet rates were similar for both coun-
tries for the entire period. The quadruplet rate
increased after 1986, but were not significant for
either country.

Discussion

The overall twinning rate increased from 1972 to
1996 for ten countries.13 In Japan, the MZ rate
remained nearly constant during the period
1975–1994,14 whereas the DZ twinning rate

increased year by year during that period. In England
and Wales, the MZ and DZ twinning rates increased
from 1975 to 1995.11 On the other hand, in the Czech
and the Slovak Republics, the MZ and the DZ
twinning rates remained fairly constant during the
period 1972–1994, and only increased thereafter for
the DZ twinning rate. In the Czech Republic, with
three exceptions, unlike-sexed twinning rates were
significantly higher in 1995 than in each previous
year. The exceptions were in 1973, 1980, and 1983.
In the Slovak Republic, unlike-sexed twinning rates
were significantly higher in 1995 than in 1976, 1981,
1983, and 1985–1991. Therefore the fertility drugs
and the assisted reproductive techniques such as IVF
may have been introduced into those countries
recently.

The overall triplet rate increased significantly year
by year during the period 1972–1995 in the Czech
Republic, but not in the Slovak Republic. However,
in the latter country the rate was significantly higher
in 1995 than in the period 1972–1982. MZ and DZ
triplet rates remained nearly constant during that
period for both countries, whereas the TZ triplet rate
increased 3-fold for the Czech and 4-fold for the
Slovak Republics between 1972–1976 and
1992–1995. A native Czech obstetrician confirmed

Table 3 Change of triplet rates by zygosity in the Czech and the Slovak Republics, 1972–1995

Triplet deliveries Triplet rate per million births
Year Monozygotic Dizygotic Trizygotic Monozygotic Dizygotic Trizygotic

Czech Republic
1972–1976 19 37 25 20.94 39.93 26.74
1977–1981 15 30 39 18.41 35.70 46.39
1982–1986 18 26 48 26.12 37.82 69.66
1987–1991 16 24 31 25.02 36.47 46.99
1992–1995 6 18 37 12.83 39.81 83.84

Slovak Republic
1972–1976 15 20 7 31.96 41.83 13.84
1977–1981 –3 19 21 –5.11 37.72 42.66
1982–1986 5 16 20 10.84 35.57 43.63
1987–1991 4 13 15 8.72 32.68 37.05
1992–1995 7 11 15 24.22 39.31 55.66

Table 4 Number of quadruplet sets and quadruplet rate per million births in the Czech Republic and the Slovak
Republic, 1972–1995

Year Number Rate Number Rate OR (95% Confidence
of sets of sets interval)

Czech Republic
1972–1976 4 4.33
1977–1981 0 0
1982–1986 2 2.90

6 2.45

2.59 [0.87–7.72]
1987–1991 4 6.11
1992–1995 3 6.71 7 6.36

Slovak Republic
1972–1976 1 2.09
1977–1981 0 0
1982–1986 1 2.20

2 1.40

4.17 [0.76–22.74]
1987–1991 2 4.90
1992–1995 2 7.22 4 5.84

}

}

}

}

Multiple births in the Czech and Slovak Republics
Y Imaizumi

13

https://doi.org/10.1375/twin.2.1.10 Published online by Cambridge University Press

https://doi.org/10.1375/twin.2.1.10


that IVF procedures had been available in that
country since 1993 or 1994. A similar situation may
have occurred in the Slovak Republic recently. In
Japan,15 the MZ triplet rate remained constant from
1974 to 1994, whereas the TZ triplet rate increased
11-fold during that period. The higher TZ triplet rate
since 1987 in Japan has been attributed to the higher
proportion of mothers treated with ovulation-induc-
ing hormones and partially IVF. Westergaard et al7

mentioned that the triplet rate increased in Denmark
after 1989 due to the result of IVF and hormonal
induction of ovulation. In England and Wales,11 the
TZ triplet rate increased after 1971–1975 and rapidly
after 1982–1984 up to 1991–1994.

The MZ triplet rate remained relatively constant in
the Czech Republic during the period from 1972 to
1995, whereas the MZ rate in the Slovak Republic
was not constant during that period (Table 3). In the
latter country, the number of triplet sets was 44% of
that of the former country. The small number of
triplets may not have resulted in consistent rates of
the MZ triplet rate with the period. In the Slovak
Republic, the estimated number of MZ triplet sets
was in negative values in the period 1977–1981. The
number of estimated negative MZ triplet sets was
also reported in another paper.18 It seems that these
negative values may be related to estimation errors.

The multiple birth rate in the present study was
not affected by the assisted reproductive techniques
before 1981. Then the zygotic twinning and triplet
rates were estimated during the period 1972–1981.
The monozygotic twinning rate for both countries
was the lowest (3.1 per 1000 births) in Europe.19

According to Imaizumi,18 the MZ triplet rates in the
Caucasian population ranged from 13 per million
births in England and Wales to 24 in Australia, the
DZ triplet rates from 52 in Australia to 75 in Italy,
and the TZ triplet rates from 24 in Australia to 52 in
Italy. Therefore, the MZ and the TZ triplet rates in
the present study belong in the Caucasian popula-
tion, whereas the DZ triplet rate (38–40) was under
the range of these populations. The lowest DZ triplet
rate attributed to the lowest MZ twinning rate in the
present study compared with that of other coun-
tries.13,19 However, the lowest triplet rate was
obtained in the MZ triplet and followed by the TZ
and the DZ triplet rate in each country. After the
introduction of assisted reproduction techniques,
the highest rate was obtained among TZ triplets.

The quadruplet rate increased 2.3-fold from 2.9 in
1982–1986 to 6.7 in 1992–1995 in the Czech Repub-
lic. The corresponding values were 2.7-fold, 2.20
and 5.9 in the Slovak Republic, respectively. Quad-
ruplet rates for both countries increased recently,
which may be attributed to ovulation-inducing hor-
mones. Among developed countries, the Czech and
the Slovak Republics were not affected until recently

by the fertility drugs and the assisted reproductive
techniques such as IVF.
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