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Abstract  The number of pregnancy attempts that do not result in live birth is 
estimated for the cohorts born between 1953 and 1988 (sampled every five years) 
based on data for age-specific fertility rates from the Vital Statistics of Japan and 
on a theoretical model of the probability of infertility and spontaneous abortions 
derived from the literature on medicine and demography studies. I obtain an age 
profile to use for estimating the probability of pregnancy attempts by women in 
each cohort. For women born in the 1950s, the probability of a pregnancy attempt 
was high in their 20s, at 20 %, and rapidly decreased in their 30s. For women born 
in the 1960s, the rate was 10–15 % in their 20s and rapidly decreased in their 30s. 
The cohort total fertility rate thus started to decline in the 1960s cohort, due to 
declines in marriage and a delayed social life-cycle. For women born after the 
1970s, this trend has continued. Reproduction is now mainly conducted by women 
in their 30s. Despite the considerable increase in the number of pregnancy attempt 
by women older than 35 years in today’s Japan, the number of childbirths has not 
increased, because of the increasing possibility of infertility and spontaneous abor-
tions stemming from biological causes.

Keywords  Estimated pregnancy attempt  ·  Postponing childbirth  ·  CTFR (cohort 
total fertility rate)  ·  Abortion  ·  Infertility

2.1 � Life Course as a Sociological Perspective

A life course is defined as ‘a sequence of socially defined events and roles that 
the individual enacts over time’ (Giele and Elder 1998: 22). The life course per-
spective enables a holistic understanding of lives over time and across changing 
social contexts (Daaleman and Elder 2007). The concept of ‘cohort’ is a useful 
tool for the life course study. ‘Ryder (1965) proposed the term cohort as a context 
for studying the life course in relation to social change. Cohort refers to the age at 
which people enter a social system; thus, a birth cohort locates people in history 
according to their year of birth’ (Shanahan et al. 2003: 192). I adopt the concept 
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of ‘birth cohort’ to describe and investigate how Japanese society has followed its 
lowest-low fertility. Hereafter, I use ‘cohort’ to mean ‘birth cohort’.

After the 1980s, Japanese society faced lower fertility mainly due to mar-
riage decline. This phenomenon, which was new at the time, continues even today. 
Japanese society still has difficulty dealing with this phenomenon, even though 
it recognizes that this fertility decline will have a significant impact on population 
structure in the future. The objective of this chapter is to review the basic situation of 
this fertility decline by conducting an analysis of pregnancy attempts within a cohort.

2.2 � Cohort Total Fertility Rate

Cohort Total Fertility Rate (CTFR) is the index of fertility for a given generation. 
It is calculated by adding together the past fertility rate for each age (15–49) for 
the group of women who all were born in the same year (cohort). As displayed 
on the graph in Fig. 2.1, the bell-shaped curves indicate the age-specific fertility 
rate (i.e., the number of childbirths per woman of a specific age per year), and the 
CTFR is equal to the area between the curve and the X axis. The CTFR cannot 
be calculated until a given cohort reaches the age of 50, because it is only at 50 
that a cohort is considered as having finished all of their reproduction processes. 
Therefore, TFR (the fertility rate for a given year adjusted for the age structure dif-
ference in the female population) is often used instead.

The TFR and CTFR will be the same when the fertility rate by age is the 
same among all cohorts. However, in reality fertility behaviour varies by cohort 
(Ministry of Health, Labour and Welfare 2015). TFR is convenient for forecasting, 
but confirmation by CTFR is necessary.
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Fig.  2.1   Birth cohorts (1953–1988) and the age-specific fertility rate (%). Source Data Vital  
Statistics, 1968–2012
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In Japan, the CTFR fell sharply in the 1960s cohort: as can be seen in Fig. 2.1, 
the lines for ‘1963’ and ‘1968’ are at lower positions than those for ‘1953’ and 
‘1958’. Why did the CTFR fall so sharply in the 1960s cohort? This book aims to 
examine the cause from the perspective of the relationship between women’s fer-
tility behaviours and their employment behaviours.

2.3 � Trends in the Fertility Rate by Age  
and by Birth Cohort

We will begin by looking at the overall situation of fertility decline in Fig.  2.1.  
The graph shows the fertility rate at each age among women who were born between 
1953 and 1988. The observation ends in 2012 because that is the most recently 
available data on the number of births. In the following analysis, the data used 
for the estimates is grouped in five-year increments: 20–24, 25–29, etc. to 45–49. 
Therefore, it is sufficient for the upper age of the age groups by five-year incre-
ment hits the year 2012 (i.e., this allows the data to be analysed all the way to 2012). 
Specifically, it is ideal to analyse the cohorts that consist of individuals who were 
born in a year with the last digit of ‘3’ or ‘8’. For example, since 2012 − 1968 = 44, 
analysing the 1968 cohort will allow us to use the data for the 40–44 years old.

Likewise, since 2012 − 1963 = 49, analysing the 1963 cohort will allow us to 
use the data for 45–49 years old.

The highest fertility rate for the 1953 cohort was 20.6 %, which was observed 
in 1976, when members of the cohort were 26 years old. This value fell to 2.6 % 
at when the members of the cohort reached age 36. For the most part, this cohort 
completes their reproduction process in their early 30s.

For the subsequent cohorts, fertility during their 20s declined. According to 
Fig. 2.1, the greatest decline in fertility among those in their 20s occurred between 
the 1958 and 1963 cohorts. Fertility among those in their 20s continued to fall after-
wards; however, it stopped its decline in the 1973 cohort, as well as in later cohorts.

Compared to the considerable fertility decline that began in the early years 
among those in their 20s, the change in births among those in their 30s occurred 
more slowly. Although the 1963 and 1968 cohorts’ fertility during their 20s was 
significantly lower compared to the 1950s cohort, their fertility in their 30s was 
almost the same as that of the 1950s cohort.

Births given among those in their 30s or older began to increase in the later 
cohorts. Compared to prior cohorts, childbirths up to the age of 39 (in 2012) 
increased in the 1973 cohort, shifting the fertility rate curve to the right. In the 
1978 cohort (the data is available only for those up to 34 years old), the drop in 
the fertility rate between their late 20s and early 30s was much smaller than that 
of the prior cohorts (i.e., they continued the reproduction process into their 30s). 
Although the fertility rate of its members in their 20s fell considerably in the 
1970s cohort, the reproduction process continued into their 30s, while their fertil-
ity rate in their late 30s increased.

2.2  Cohort Total Fertility Rate
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If the increase in their fertility rate in their 30s was large enough to offset the 
decrease in the fertility rate in their 20s, it only means that the timing of childbirth 
shifted from the 20s to 30s, and that the CTFR would not be lower when com-
pared to the previous rate. However, the increase in births by women in their 30s 
or older among those in the 1963 and later cohorts was not enough to compensate 
for the fertility decline they experienced in their 20s. Overall fertility, therefore, 
continues to trend down in the younger cohorts (Moriizumi 2007).

2.4 � Analytical Perspective of This Chapter

The most popular model for the theoretical explanation of this phenomenon is that 
the timing of childbirth and the number of children in a family are determined by 
the rational decisions of the involved parties (Ohbuchi et al. 1998; Takayama et al. 
2000). The woman’s (or couple’s) intentions and plans for childbirth are certainly 
important in making a decision about giving birth; this is confirmed by the data 
analyses of Yamaguchi (2004, 2009) and Senda (2007). Japan’s central government 
and local governments also use this kind of model to design countermeasures to the 
falling fertility rate. ‘Reforming the way of work based on the keyword ‘work-life 
balance’’, ‘expanding childcare services in the local community’, and ‘providing eco-
nomic support to families that are raising children’ are the three pillars of one such 
policy (Moriizumi 2010; Kamata 2010). All three pillars are based on the idea that 
the woman herself, or the couple, rationally make a decision regarding childbirth.

However, the ‘outcome’ of whether to give birth sometimes does not coincide 
with the intention of the parties. Iwasawa (2002) used data from the 11th National 
Fertility Survey (1997) to analyse fertility intentions for additional births. She cal-
culated the incidence of various combinations of intentions and outcomes. The 
results indicated the following: (1) a substantial proportion of births in contempo-
rary Japan are unintended ones (i.e., the cases of births where the parents did not 
want a child or wanted a child later), and (2) there are also a considerable number 
of cases that do not lead to birth despite the parents’ intention for additional births. 
These results demonstrate that the probability of a pregnancy attempt leading to an 
actual pregnancy, and then to childbirth, is an important factor in determining fer-
tility, as well as whether a pregnancy attempt is made by a woman and man.

When the time frame for having children is delayed, these unintended fertility 
determinants become more important. This is because it is empirically known that 
the probability of pregnancy declines as the woman and man age, and the probability 
of spontaneous abortion and the risks in pregnancy and childbirth also increase for 
the mother. These issues were not so critical in the past because most women used to 
give birth in their 20s, as seen in Fig. 2.1. Then, the difference between the number 
of births and the parents’ attempts to have children was not so large as to be a prob-
lem. In other words, the model in which couples rationally make decisions regarding 
whether to have a child was able to explain fertility. The fertility behaviour of the 
1950s cohort can be explained by the ‘rational decision-making of the parties’ model.
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However, the early 30s age groups have the largest number of births since 
2005 (Vital Statistics). The number of women who give birth in their late 30s 
has begun to increase. Those who gave birth in their 40s or later also increased. 
In this way, the increase in births at an age when the probability of pregnancy 
declines, and the probability of spontaneous abortion rises, shows that we can-
not ignore the number of deliberate attempts in which parents want a child that 
do not lead to birth. It is becoming apparent that the model in which couples 
make rational decisions faces limitations in explaining fertility, making it nec-
essary to conduct a new analysis in order to estimate the extent to which preg-
nancy attempts are made.

The fertility behaviour of the 1960s and later cohorts must be analysed based 
on the perspective of how often unexpected, unintended, and disappointing events 
occur for parties who cannot have children even though they want to.

This chapter will estimate the number of pregnancy attempts from the observed 
number of live births. Birth is a phenomenon that occurs as a result of sexual inter-
course or artificial insemination; however, these acts do not always lead to fertil-
ity. There should be a considerable number of cases that do not result in a birth 
due to infertility, spontaneous abortion, induced abortion, stillbirth, etc. There is 
very little understanding in modern Japanese society as to how many cases that 
do not result in births exist. This is quite a contrast to the accurate understanding 
of the number of cases that resulted in birth in the Vital Statistics compiled by the 
Ministry of Health, Labour, and Welfare.

In what follows, a rough estimate for cases that do not result in a birth will 
be tried, using the knowledge of existing medical and population sciences. Data 
on maternal age will be used, since the probabilities of infertility and spontane-
ous abortion vary greatly by age. There have been many studies on this subject, 
which will utilise in this chapter. As a note, Senda (2011) used data on the number 
of births per year by mother’s age to analyse changes in pregnancy attempts in a 
cross-sectional term. The analysis in this chapter organises the data in terms of 
cohort and applies the same method as Senda (2011).

2.5 � Pregnancy Attempts

Since birth in modern society occurs as a result of individual decisions, the inten-
tion of the parties is extremely important. The intentions for giving birth can be 
divided into two types. The first is the number of children (quantity) compared to 
how many (additional) children the parents wish to have. The second is the timing 
of when to have children. Iwasawa and Mita (2007) analysed the National Fertility 
Survey data, demonstrating the following: (1) the number of women who try to have 
additional children in their 30s and older is increasing, and (2) the preferred timing 
varies among these women, because some want children as soon as possible while 
others want children after a while or do not have any specific idea. Unfortunately, 
this study did not analyse whether those who wanted children as soon as possible 

2.4  Analytical Perspective of This Chapter
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took any action to make pregnancy possible or, conversely, whether those who did 
not wish to have children refrained from behaviours that might make them pregnant.

Unlike studies on intention, this study estimates behaviours that are directly 
related to pregnancy. The term ‘pregnancy attempt’, defined as ‘any intentional 
action that might lead to pregnancy’ was employed. It typically means having a 
sexual intercourse without contraception. However, the concept also covers a 
wider spectrum, including cases involving a passive intention, such as ‘I don’t 
mind getting pregnant’; more proactive cases in which the individual is thinking ‘I 
want to have a child as soon as possible’; and cases in which the individual under-
goes fertility treatment at obstetrics and gynaecology facilities or uses assisted 
reproductive technologies, such as in vitro fertilisation. The concept of a ‘preg-
nancy attempt’ (Basso et al. 2000) is appropriate for representing these behaviours.

Even if an individual does intentionally engage in behaviour that might result 
in pregnancy, it does not always result in a birth. Cases of pregnancy attempts 
that do not result in a birth could include: (1) cases in which the woman does not 
become pregnant (fecundity issue), (2) cases in which the woman becomes preg-
nant but ends up having a spontaneous abortion or stillbirth, and (3) cases in which 
the woman voluntarily undergoes induced abortion (Wood 1994). Of these factors, 
fecundity is known to decline with age. Furthermore, the probability of spontaneous 
abortion increases with age. Either way, the effect of advancing age on pregnancy 
is an important factor affecting the gap between pregnancy attempts and births. 
Heffner (2004) and the Research Group for Women and the Declining Birth Rate 
(2005) used the data of Andersen et al. (2000) and Menken et al. (1986) to present 
methods for decomposing these factors. This chapter follows these methods in order 
to construct estimates regarding pregnancy attempts that did not result in a birth.

Unfortunately, the collected data on induced abortions, infertility, and spontaneous 
abortions found in the current Japanese statistical system are inadequate. Therefore, 
this chapter will use available data sources, such as Danish medical statistic data 
(Andersen et  al. 2000) and international research data on natural fertility (Menken 
et al. 1986). Due to this limitation, my estimation will be very simple and rough.

2.6 � Pregnancy Attempts that Do not Result in a Birth

As seen above, the cases of pregnancy attempts that do not result in a birth include 
the following: (1) induced abortion, (2) stillbirth and spontaneous abortion, and (3) 
infertility. In the following section, we will examine how frequently these cases 
occur in contemporary Japan.

2.6.1 � Induced Abortion

In Japan, the number of induced abortions is published every year by the Eugenic 
Protection Statistics, Maternal Body Protection Statistics and the Report on Public 
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Health Administration and Services by MHLW, which aggregates the reports that 
physicians file with prefectures upon performing an induced abortion.

Here we summarise these statistics according to Senda (2011). In 1955, the sta-
tistics included 1,169,079 induced abortions and 1,730,689 births. The ratio was 
about 2:3. This ratio declined to about 1:3 in 1970, and remained at that level until 
1990. Then, it further declined to about 1:5 in 2009 (223,388 induced abortions 
to 1,070,029 births). Thus, induced abortions in Japanese society dramatically 
decreased in the past half-century, in terms of both number and ratio (Senda 2011).

That being said, a significant number of induced abortions are still being per-
formed even today. In addition, the ratio of induced abortions to the number of 
births varies across age groups. The lowest ratio is observed among those in their 
early 30s, while higher ratios are seen among the younger and older groups. Based 
on the 2009 data, whereas the ratio for those in their early 30s was about 1:10, it 
rose to 1:5 and 1:2 for those in their late 30s and those in their 40s, respectively.

Therefore, a considerable number of induced abortions are performed even today, 
especially within the older age group. For this chapter, which focuses on pregnancy 
at an older age, induced abortion is a factor that should definitely be taken into 
account. However, there are probably cases of induced abortions that were per-
formed because the pregnancy was unintended or unwanted, or because there was no 
choice but to terminate it even though it was attempted.1 While the latter is a subject 
of discussion for this chapter, which covers the gap between pregnancy attempts and 
births, the former is not. However, we cannot distinguish between these two types 
using the currently available data. Therefore, this chapter will only point out the 
large number of induced abortions without conducting any further examination.

2.6.2 � Stillbirth and Spontaneous Abortion

Next, we will examine those terminations of pregnancy that do not result from 
artificial treatment. Vital Statistics aggregates non-artificial pregnancy terminations 
that occur at the 12th week of pregnancy or later as ‘natural stillbirth’. The number 
of natural stillbirths is about 1 % of the number of births. When looking at this by 
age, although the figure increases among those in their late 40s, it still remains at 
about 5 % (Senda 2011). Therefore, it will not have a significant impact, even if 
we ignore the cases that fall under this category.

In contrast, it is believed that there is a very large number of so-called ‘early 
abortions’, which refer to a termination of pregnancy at less than 12  weeks of 
pregnancy (Suzumori 2004: 318). However, these cases are not captured in the 
Vital Statistics or in any clinical database in Japan. It is therefore difficult to obtain 
accurate data.

1Pregnancy in old age increases the probability of chromosome abnormality. It seems that there 
are many cases in which an induced abortion is chosen for this reason, because the technologies 
to prenatally predict and diagnose such cases have advanced in recent years (Yoshimizu 2006).

2.6  Pregnancy Attempts that Do not Result in a Birth
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The National Fertility Survey, published by the National Institute of Population 
and Social Security Research (IPSS), provides a clue for solving this issue. It 
includes a question that asks about recipients’ experiences, including spontane-
ous abortion, that relate to the subject’s history of pregnancy and childbirth (Sato 
and Iwasawa 1998). Table 2.1 shows the results tabulated from the 14th National 
Fertility Survey in 2010 on up to five pregnancies experienced by the women recipi-
ents (IPSS 2012: 131–134). The survey did not differentiate stillbirths and spon-
taneous abortions; these are shown together under the category of ‘stillbirth and 
spontaneous abortion’ in Table 2.1. As mentioned above, the majority of incidents in 
this category might consist of spontaneous abortions during early pregnancy.

We can see from Table  2.1 that the probability of a stillbirth or spontaneous 
abortion increases as the age at the time of pregnancy increases. The ratio of the 
number of stillbirths and spontaneous abortions to the number of live births (a/b) 
found in the right column of Table 2.1 is below 1:9 among pregnancies for all of 
the ages up to around 30. In comparison, the ratio for pregnancies in the mid-30s 
is about 1:5, and increases to more than 1:3 for pregnancies among women in their 
late 30s or later.

However, this data could have a large margin of error. The number of responses 
from pregnant women 35 or older is small. The sampling error might therefore 
large. Furthermore, another possible source of error is the bias stemming from 
the possibility that past negative experiences are less likely to be reported because 

Table 2.1   Frequency of stillbirths and spontaneous abortions by women’s history of pregnancy 
and childbirth

Data The 2010 14th National Fertility Survey questionnaire for couples (IPSS 2012: 214–218). The 
total figures for the first to fifth pregnancies are based on the question on pregnancy experience 
(Q12). The responses to ‘birth and spontaneous abortion (including stillbirth) regarding your  
pregnancy’ are tabulated

Age at pregnancy Live birth (b) Stillbirth and spontaneous abortion (a) a/b

–14 0 0 –

15–18 78 6 0.077

19–20 307 26 0.085

21–22 622 47 0.076

23–24 1267 99 0.078

25–26 1826 190 0.104

27–28 2130 220 0.103

29–30 1870 204 0.109

31–32 1322 182 0.138

33–34 867 141 0.163

35–36 433 81 0.187

37–38 198 61 0.308

39–40 59 37 0.627

41–42 18 8 0.444

43–44 3 5 1.667

Unknown 222 73 0.329
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the survey uses a distributed and self-administered questionnaire to ask women to 
answer retrospectively about their pregnancy and childbirth history.

Therefore, in order to find more reliable data for estimating the probability of 
incidences such as spontaneous abortion, The Danish data provided in Andersen 
et al. (2000), which used the civil registration system in Denmark, will be used. 
Andersen et al. (2000) collected data on all pregnancy results between 1978 and 
1992 by using personal identification to merge the data that hospitals are required 
to report—such as stillbirths, spontaneous abortions, and induced abortions—with 
data on a woman’s history of childbirth. The data on stillbirths and spontaneous 
abortions are from the National Discharge Registry, which was created based on 
the hospitals’ diagnoses.

Supposing that there are not many social or cultural factors related to the causes 
of spontaneous abortions in Japan, the probability of spontaneous abortion at each 
age should not differ much. To be sure, this point is different from the situation in 
Japan, since women in Denmark can terminate pregnancy up to the 12th week of 
pregnancy at public hospitals, free of charge, for any reason whatsoever (Knudsen 
1999). In addition, since the number of spontaneous abortions is counted based 
on the definition ‘it is a termination prior to the 29th week of pregnancy’, this is 
different from the cut-off for spontaneous abortion in obstetrics in Japan (which 
occurs at less than 22 weeks of pregnancy). Keeping those differences in mind, we 
will continue to examine the Danish data.

The number of pregnancies that did not result in a live birth was estimated 
using the Danish data (Table 2.2). Here I count stillbirths (s), spontaneous abor-
tions (a), and ectopic pregnancies (e). The ratio was calculated against the number 
of live births (b), as shown in the (a + e + s)/b column in Table 2.2.

Table 2.2   Number of stillbirths and spontaneous abortions by the age of women based on the 
Danish data (1978–1992)

Source Civil Registration System; National Discharge Registry (Andersen et al. 2000: 1709)
Hydatidiform moles and deliveries of stillborn child that are less than 29 weeks are considered 
spontaneous abortions. Those that occur afterwards are considered stillbirths

Age Live birth 
(b)

Spontaneous 
abortion (a)

Ectopic 
pregnancy 
(e)

Stillbirth 
(s)

Total (p) (a + e  
+ s)/b

(a + s)/b b/p

12–19 44,674 5427 808 223 51,132 0.145 0.126 0.874

20–24 246,038 24,465 4163 1046 275,712 0.121 0.104 0.892

25–29 312,904 33,728 7233 1270 355,135 0.135 0.112 0.881

30–34 157,457 22,391 5861 699 186,408 0.184 0.147 0.845

35–39 43,471 11,369 2679 226 57,745 0.328 0.267 0.753

40–44 5101 3962 614 34 9711 0.904 0.783 0.525

45– 117 509 54 1 681 4.821 4.359 0.172

Total of 
pregnan-
cies

809,762 101,851 21,412 3499 936,524 0.157 0.130 0.865

Total of 
persons

509,867 85,838 18,968 3457 618,130 0.212 0.175 0.825

2.6  Pregnancy Attempts that Do not Result in a Birth
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Although the ratio between the number of births and the number of sponta-
neous abortions is about 1:10 among those in their early 20s, it increases as age 
increases; we can see that it reaches 1:3 and 9:10 in their late 30s and early 40s, 
respectively. Andersen et  al. (2000) checked the effects of such factors as the 
woman’s birth cohort, the calendar year of pregnancy, and whether the woman is 
multiparous. They found that these factors do affect the risk for spontaneous abor-
tion, but the differences due to these factors are within a few percent of each other. 
They accordingly concluded that the patterns of the ratio of spontaneous abortion 
by age are the same when the effects of these factors are controlled.

Figure  2.2 compares the data on stillbirth and spontaneous abortion in Japan 
(Table 2.1) and Denmark (Table 2.2). Since the National Fertility Survey in Japan 
allows for the respondent to determine what spontaneous abortion is, it is possi-
ble that ectopic pregnancy is not regarded as spontaneous abortion (or not recog-
nised as pregnancy). Therefore, when preparing Fig. 2.2, I calculated (a + s)/b by 
excluding ectopic pregnancy from the data for Denmark. The patterns by age are 
similar in both Japan and Denmark. Although there are small differences (the line 
for the Japanese data is slightly below that of Denmark), it seems fine to assume 
that the basic pattern of stillbirth and spontaneous abortion by age is also similar 
between Japan and Denmark.

2.6.3 � Infertility

In addition to stillbirths, induced abortions, and spontaneous abortions, infertility 
is also a factor that can result in pregnancy attempts that do not lead to a birth.

Fig. 2.2   Incident rate of stillbirths and spontaneous abortions by women’s age. The values for 
Japan were calculated as a/b from Table 2.1, while the figures for Denmark were calculated by 
(a +  s)/b from Table  2.2. The horizontal axis shows the midpoint for each age classification  
(the Danish data for those 45 or older and Japanese data for those 41 or older are excluded)

0.000

0.200

0.400

0.600

0.800

1.000

Denmark (1978-92)

Japan (The 14th National 
Fertility Survey in 2010)



15

The Japan Society of Obstetrics and Gynaecology (JSOG 2008: 276) defines 
‘infertility’ or ‘sterility’ as ‘a case in which the male and female in their repro-
ductive years do not become pregnant even though they wish to and stay sexually 
active without contraception for a period of time’. Although it is said that about 
10 % of all married couples are infertile (Hoshi 2004), there is no scientific evi-
dence for this figure (Senba 2003: 76), or any reliable statistics. The number of 
patients being treated at hospitals for infertility is only partially tracked, and it is 
also not clear as to how many infertile individuals do not go to the hospital (Oishi 
2007). Therefore, it is difficult to know the exact number of infertility incidences.

The probability of infertility increases in old age (Wood 1994: 37). Therefore, 
incidences of infertility are important data when dealing with a decline in fertil-
ity due to a delayed reproduction process. However, we are not concerned with 
an understanding of the incidence of infertility itself. All that is necessary is the 
ability to estimate the overall number of pregnancy attempts that do not result in a 
birth while taking infertility and all other factors into consideration.

As described above, the main reasons for pregnancy attempts that do not result 
in births are infertility and spontaneous abortion, if induced abortion is not consid-
ered. Meanwhile, of the cases that do not result in a birth even though the egg is 
fertilised, only those cases of confirmed pregnancy are recognised as spontaneous 
abortion. Infertility probably includes cases in which the woman is actually preg-
nant but not clinically confirmed (Ozawa et al. 2010). If you think of it this way, it 
is not meaningful to try to distinguish between infertility and spontaneous abortion. 
As described below, the number of pregnancy attempts that do not result in births 
will be directly estimated, including both of infertility and spontaneous abortion.

2.7 � Estimating Pregnancy Attempts

In what follows, the research results of Menken et  al. (1986) will be referred to, 
which applied the research data on natural fertility produced by Henry (1961) in 
order to estimate the number of pregnancy attempts that do not result in a birth. 
Their study provides an estimated effect of couples’ ages on fertility for a popula-
tion of couples who are not consciously controlling for their number of children 
(Menken and Larsen 1986). The study results report that, although the overall level 
of fertility is quite different among populations, the effect of a woman’s age can be 
observed across the board. Using the early 20s as the baseline, fertility declines by 
6 % for women in their late 20s, 14 % for those in their early 30s, 31 % in their late 
30s, 64 % in their early 40s, and 95 % in their late 40s (Menken and Larsen 1986: 
152; Menken et al. 1986: 1389). Please note that, although the age of men might 
also determine fertility (De La Rochebrochard and Thonneau 2002; Dunson et al. 
2002), only the age of women will be addressed in the discussion below.

Using these values and the number of births, how many pregnancy attempts 
exist by cohort during the reproduction process will be calculated, as shown 
in Fig.  2.1. In the following estimate, I assumed that infertility is not present  

2.6  Pregnancy Attempts that Do not Result in a Birth
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(i.e., there is only the risk of spontaneous abortion) in the baseline popula-
tion (those in their early 20s). In other words, the probability that a pregnancy 
attempt will result in a birth for those in their early 20s is set at 0.892, based on 
the value in the far right column b/p of Table 2.2. Likewise, the probability that 
the pregnancy attempt will result in a birth among those in their teens is 0.874, 
assuming that they only face the risk of spontaneous abortion. For those in their 
late 20s, I assumed a 6 % decline from the baseline, in accordance with Menken 
and Larsen (1986) and set it as 0.892 ×  0.94 =  0.838. Those in their 30s and 
40s were handled in a similar way: the birth rate for those in their early 30s is 
0.892 ×  0.86 =  0.767, for those in their late 30s it is 0.892 ×  0.69 =  0.615, 
for the early 40s it is 0.892  ×  0.36  =  0.321, and for the late 40s it is 
0.892 × 0.05 = 0.045. For women age 50 or older, I assume the rate is the same 
as for those in their late 40s, 0.045. Although the data on the number of births 
is available in one-year increments, I grouped them in five-year increments to 
estimate the number of pregnancy attempts using the above theoretical ratio. The  
estimated results are shown in Fig. 2.3.

The data for those in their 20s do not differ so much from those presented in 
Fig. 2.1. In other words, the 1953 cohort reaches its highest peak when its mem-
bers are in their late 20s. The number of births gradually declines for subsequent 
cohorts. In the past, many pregnancy attempts took place while women were still 
quite young, in their 20s. Since there is hardly any infertility or spontaneous abor-
tion present in this age group, the fertility rate reached a high level (the probability 
of pregnancy attempts resulting in a birth was high). However, this number had 
significantly dropped in the 1963 cohort and has continued falling since then.

Regarding the birth rate for those in their 30s, there is no significant difference 
between Figs. 2.1 and 2.3, at least up to the 1960s cohort. For these cohorts, the num-
ber of pregnancy attempts sharply declined when women reach their 30s, regardless 
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of whether they were born in the 1950s or 1960s. Women born in the 1950s, who had 
attempted pregnancy with a high probability in their mid-20s, completed their repro-
duction process while in their 20s and demonstrate a low pregnancy rate in their 30s. 
Meanwhile, with those who were born in the 1960s, reproductive activity in their 30s 
is as inactive as for those born in the 1950s. The women in the 1960s cohort, whose 
pregnancy attempts were infrequent in their 20s, did not catch up in their 30s.

The cohorts from the 1970s and later demonstrate a different trend. Although 
the number of pregnancy attempts is even smaller for women in their 20s in the 
1973 cohort, when compared to the 1968 cohort, it does not decline too much for 
women in their early 30s, and is maintained at a certain level even into their late 
30s. With the 1978 cohort, the number of pregnancy attempts is actually higher for 
women in their early 30s than for those in their late 20s. In this way, those women 
who were born in the 1970s or later were liberated from the traditional pattern, 
in which pregnancy attempts dramatically fall once they reach their 30s. Women 
in the 1970s cohort tried to have children after they reached their 30s. However, 
whether they face challenges in having those children is another problem.

2.8 � Changes in Social Life-Cycle and the Cohort Effect

It is plausible to say that the changes in the reproduction process among the 1950s, 
1960s, and 1970s cohorts that are examined in this chapter represent the process 
through which Japan became a low-fertility society. This process keeps pace with 
changes in the social life-cycle.2

Refer to Figs. 2.4, 2.5, 2.6, 2.7, 2.8, 2.9 and 2.10, the cumulative frequency of births 
and estimated birth attempts in each cohort, respectively. Between 1953 and 1958 
(Figs. 2.4 and 2.5), the curve for the cumulative frequency of births sharply rises for 
ages 24–29, slows down for 29–34, and remains at the same level for ages 34 and older.

Between 1963 and 1968 (Figs. 2.6 and 2.7), the sharp increase previously seen 
for ages 24–29 disappears, as more people remain unmarried at these ages. The 
frequency of births also declines. The curve of the cumulative frequency remains 
at the same level for the cohorts for age 34 and older.

The curve for the 1973 cohort reveals a new pattern (Fig.  2.8). An increase 
continues even to ages 34–39, while the rise becomes shallower than for the earlier 
years, during ages 24–34. Regarding the 1978 and 1983 cohorts (Figs. 2.9 and 2.10),  
there are not enough data at this time. However, they seem to show a similar 
tendency to the 1973 cohort. For the women in the 1970s cohort, the delay in the 
timing of pregnancy attempts brought about an increase of pregnancies in their 
late-30s. Note that the area between the lines for ‘Attempt’ and ‘Birth’ represents the 
cumulative gap between attempts and outcomes. Its size depends on the timing of 
the pregnancy attempts. The later the attempt, the larger this area is.

2The ‘social life-cycle’ is marked by life events such as ‘changes in marital, job, and economic 
status index’ (Scheid and Brown 2009).

2.7  Estimating Pregnancy Attempts
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The life course in which a woman marries and has children in her mid-20s 
was well established within the 1950s cohort. The reproduction process was com-
pressed into the women’s 20s; it was a common lifestyle to marry early in life and 
have, on average, two children.

The subsequent 1960s cohort experienced the collapse of the social life-cycle 
in which a woman married and had children during her 20s. Late marriages and 
marriage decline continued, and the choice to not marry rapidly became com-
mon in this cohort. Even if they did marry, the timing gradually shifted to later in 
their lives. However, the normative life-cycle, in which a woman finished having 
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children while in her 20s, was maintained by this cohort. Referring to Figs.  2.6 
and 2.7, pregnancy attempts for the 1960s cohort were concentrated among 
women in their 20s, and rapidly decreased as they reached their 30s. They never 
recovered from the delay in the birth process in their 20s after reaching their 30s.

In contrast, women in the 1970s cohort clearly transformed the social life-cycle 
during their 30s. As can be seen in Fig. 2.8, the reproduction process is no longer 
an activity limited to one’s 20s. The data in this figure exhibit the emergence of a 
new social life-cycle, in which women have children in their late 30s. Pregnancy has 
actually become something that is actively attempted after a woman reaches her 30s.
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Note that there is some uncertainty present in the data for the 1970s and subse-
quent cohorts, since they are in their 40s, or younger, and have therefore not yet 
completed their reproduction process. So, the final conclusion cannot be known 
until some time passes. However, if the current trend continues in its current state, 
we can expect the timing of the reproduction period to shift further into old age. 
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The primary period for the reproductive process is expected to shift from a wom-
en’s 20s to late-30s or later among the younger cohorts of the future.3

On the other hand, the possibility of pregnancy and childbirth is determined by 
the biological reproductive period. It is not possible for a woman to have children, 
even if she wanted to, if her body is not in a condition suitable to making it pos-
sible. The period in which a woman can become pregnant and give birth has not 
been extended too much today, even with advanced medicine.

For this reason, pregnancy attempts that do not result in a birth will increase 
when a woman’s social life-cycle is pushed back due to changing social condi-
tions. If a woman attempts to become pregnant is in her mid-20s, she would have 
about ten years before she reaches her mid-30s, when her fecundity significantly 
drops and the probability for spontaneous abortion increases. It is probably quite 
feasible to have two to three children in this period. Because of the strong norm 
of universal and timely marriage, this type of life course had been maintained as 
a standard through the 1950s cohort. Today, however, this social life-cycle has 
shifted to later in life. Among the 1970s and later cohorts, the probability for suc-
cessfully giving birth has already decreased by the time the majority of women 
begin attempting pregnancy in their 30 s. Even if a woman wished to have three 
children, it is quite impossible that she will accomplish it by her biological time 
limit. Indeed, Senda (2014) estimated that 29.5 % of pregnancy attempts in 2012 
did not to result in live birth, a 9-point increase from the 1985 figure of 20.4 % 
(Table 2.3).

3Billari et  al. (2011) analysed surveys conducted in 25 European countries and noted that the 
responses to the question for the age at which a woman cannot bear a child tend to be 35, 40, 45, 
and 50 years old. Among them, the vast majority answered ‘40 years old’, accounting for 40 %. 
This probably has to do with the fact that people tend to plan their life in five-year increments. 
This is important in terms of the issues regarding formation and change in social life-cycles.
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This trend continues today. The Ministry of Health, Labour and Welfare 
also reported age-specific fertility for women in their 30s has increased, while 
for women in their 20s it has decreased, with the total for all ages (TFR) hav-
ing slightly increased since 2006 (MLHW 2015). In recent years, looking for a 
marriage partner (kon-katsu) and methods to improve the chance of becoming 
pregnant (nin-katsu) have attracted social attention (Saito and Shirakawa 2012). 
However, unless there is a ground-breaking advancement in medicine that over-
comes the biological limit, the number of births among those in their late 30s and 
older is unlikely to increase dramatically (Balasch and Gratacós 2012).

The 1960s cohort was present in the middle stage of this social change. While the 
number of pregnancy attempts drastically decreased among women in their 20s, it 
did not increase among women in their 30s. It may be that the decline in pregnancy 
attempts was due to delays in the timing of when to have children. However, they 
did not try to return to overall levels by giving birth after reaching their 30s. The 
1960s cohort was thus very inactive in terms of reproduction throughout their life 
course. I can conclude that they ran out of time: they postponed having children in 
their 20s to account for their delayed social life-cycle, and then gave up childbirth 
once they passed the age deemed ideal by the norms of their time.

References

Andersen, Anne-Marie Nybo, Jan Wohlfahrt, Peter Christens, Jørn Olsen, and Mads Melbye. 
2000. Maternal age and fetal loss: Population based register linkage study. British Medical 
Journal 320: 1708–1712.

Balasch, Juan, and Edgard Gratacós. 2012. Delayed childbearing: Effects on fertility and the out-
come of pregnancy. Current Opinion in Obstetrics and Gynecology 24(3): 187–193.

Basso, Olga, Svend Juul, and Jørn Olsen. 2000. Time to pregnancy as a correlate of fecundity: 
Differential persistence in trying to become pregnant as a source of bias. International 
Journal of Epidemiology 29: 856–861.

Billari, Francesco C., Alice Goisis, Aart C. Liefbroer, Richard A. Settersten, Arnstein Aassve, 
Gunhild Hagestad, and Zsolt Spéder. 2011. Social age deadlines for the childbearing of 
women and men. Human Reproduction 26(3): 616–622.

Daaleman, Timothy P., and Glen H. Elder. 2007. Family medicine and the life course paradigm. 
Journal of the American Board of Family Medicine 20(1): 85–92.

De La Rochebrochard, Elise, and Patrick Thonneau. 2002. Paternal age and maternal age are risk 
factors for miscarriage: Results of a multicentre European study. Human Reproduction 17(6): 
1649–1656.

Dunson, David B., Bernardo Colombo, and Donna D. Baird. 2002. Changes with age in the level 
and duration of fertility in the menstrual cycle. Human Reproduction 17(5): 1399–1403.

Table 2.3   Trend of the estimated pregnancy attempts that do not result in births

1955 1985 2012

Pregnancy attempts 2,229,874 1,792,413 1,468,756

Pregnancy attempts that do not result in births 499,185 360,874 431,661

Percentage of the pregnancy attempts that do not result in 
births (%)

22.4 20.1 29.4



23

Giele, Janet Z., and Glen H. Elder Jr. 1998. Methods of life course research: Qualitative and 
quantitative approaches. Thousand Oaks: Sage Publications.

Heffner, Linda J. 2004. Advanced maternal age: How old is too old? New England Journal of 
Medicine 351: 1927–1929.

Henry, Louis. 1961. Some data on natural fertility. Eugenics Quarterly 8(2): 81–91.
Hoshi, Kazuhiko. 2004. Funin. In Hyojun Sanka Fujinkagaku, 3rd ed, ed. Takeshi Maruo, and 

Takashi Okai, 63–83. Tokyo: Igaku-Shoin (in Japanese).
Iwasawa, Miho. 2002. Kin’nen-no KikanTFR hendo-ni okeru kekkonkodo oyobi fufu-no shuss-

hokodo-no henka-no kiyo-nitsuite (On the contribution of the changes in the first marriage 
behavior to the recent change in total fertility rates of Japan). Jinko Mondai Kenkyu (Journal 
of Population Problems) 58(3): 15–44 (in Japanese).

Iwasawa, Miho, and Fusami Mita. 2007. Bansanka-to kyojikibo josei jinko-no koreika (Delayed 
childbearing and the changing age composition of women who desire children). Jinko 
Mondai Kenkyu (Journal of Population Problems) 63(3): 24–41 (in Japanese).

Japan Society of Obstetrics and Gynecology (JSOG) (Nihon Sanka Fujinka Gakkai). 2008. Sanka 
Fujinka Yogoshu-Yogo Kaisetsushu Kaitei 2-han. Tokyo: Kanehara-shuppan (in Japanese).

Kamata, Kenji. 2010. Chiho jichitai-ni okeru shoshikataisaku-no seisakukatei. In Kazoku-
rodoseisaku-touno Shoshikataisaku-ga Kekkon-shusshokodo-ni oyobosu Koka-ni kansuru 
Sogotekikenkyu: Heisei 21-nendo Sokatsu-buntan Kenkyuhokokusho (Research on policy 
planning and evaluation/health labour sciences research grant (H20-Seisaku-Ippan-008), ed. 
Takahashi, Shigesato, 285–311 (in Japanese).

Knudsen, L.B. 1999. Denmark-ni okeru saikin-no shussyoritsu-no doko: Shusshoritsu joshoki-
no kazokuseisaku-no kage (Trans. Kamano, Saori). Jinko Mondai Kenkyu (Journal of 
Population Problems) 55(3): 3–26 (in Japanese).

Menken, Jane, and Ulla Larsen. 1986. Fertility rates and aging. In Aging, reproduction, and the cli-
macteric, eds. Mastroianni, Luigi Jr. and C. Alvin Paulsen, 147–166. New York: Plenum Press.

Menken, Jane, James Trussell, and Ulla Larsen. 1986. Age and infertility. Science 233: 1389–1394.
Ministry of Health, Labour and Welfare (MHLW) (Koseirodosho). 2015. Heisei 25-nen (2013) 

Jinko Dotai Toukei (Kakuteisu) no Gaikyo. http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/k
akutei13/index.html (in Japanese).

Moriizumi, Rie. 2007. Senshin shokoku-no shussyoritsu-wo-meguru kokusaiteki doko. Kaigai 
Shakaihosho Kenkyu 160: 4–21 (in Japanese).

Moriizumi, Rie. 2010. Nihon-ni okeru shoshikataisaku-no tenkai: 1990–2010. In Kazoku-
rodoseisaku-touno Shoshikataisaku-ga Kekkon-shusshokodo-ni oyobosu Koka-ni kansuru 
Sogotekikenkyu: Heisei 21-nendo Sokatsu-buntan Kenkyuhokokusho (Research on policy 
planning and evaluation/health labour sciences research grant) (H20-Seisaku-Ippan-008), 
ed. Takahashi, Shigesato, 45–53 (in Japanese).

National Institute of Population and Social Security Research (IPSS) (Kokuritsu Shakai Hosho 
Jinko Mondai Kenkyujo). 2012. Dai 14-kai Shussho Doko Kihon Chosa Dai-1 Hokokusho: 
Wagakuni Fufu-no Kekkon Katei-to Shusshoryoku (Report on the fourteenth Japanese 
national fertility survey in 2010: marriage process and fertility of married couples) (Survey 
Series No. 29) (in Japanese).

Ohbuchi, Hiroshi, Shigesato Takahashi, Ryuichi Kaneko, Hisakazu Kato, Kohei Wada, Miho 
Iwasawa, and Rie Harada. 1998. Shusshoryoku hendo moderu kochiku-no tame no kiso ken-
kyu. Jinko Mondai Kenkyu (Journal of Population Problems) 54(1): 88–119 (in Japanese).

Oishi, Akiko. 2007. Funin chiryou shien-ni tsuiteno ichi kousatsu: Kazoku zokusei-no shiten-
kara. In Shoshika Kanren Shisaku-no Mitoshi-ni kansuru Kenkyu: Heisei 18-nendo 
Hokokusho (Research on policy planning and evaluation/health labour sciences research 
grant) (H17-Seisaku-Ippan-017), ed. Takahashi, Shigesato, 86–98 (in Japanese).

Ozawa, Nobuaki, Mari Mitsui, Masashi Hanaoka, Aiko Sasaki, and Noriyoshi Watanabe. 2010. 
Korei shussan-to ryuzan risuku. Sanfujinka-no Jissai (Obstetrical and Gynecological 
Practice) 59(2): 167–172 (in Japanese).

References

http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei13/index.html
http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei13/index.html


24 2  Cohort Analysis of Pregnancy Attempts

Research Group for Women and the Declining Birth Rate (Shoshika-to Joseino Kenko 
Kenkyukai) (Nihon Iryo Seisaku Kiko). 2005. Seisaku Teigen: Shoshika-to Josei-no 
Kenko (Seisaku Teigen Series, Iryoseisaku No.1). http://www.healthpolicy-institute.org/
handout/2010-04-16_33_998301.pdf (in Japanese).

Ryder, Norman B. 1965. The cohort as a concept in the study of social change. American 
Sociological Review 30(6): 843–861.

Saito, Hidekazu, and Touko Shirakawa. 2012. Ninkatsu Baiburu. Tokyo: Kodansha (in Japanese).
Sato, Ryuzaburo, and Miho Iwasawa. 1998. Wagakuni-no fufu-ni okeru ninshin, shussho-no 

chosei: Ninshinreki-no bunseki (Reproductive intentions and fertility control behavior of 
Japanese married couples: Analysis of the pregnancy history). Jinko Mondai Kenkyu (Journal 
of Population Problems) 54(4): 19–45 (in Japanese).

Scheid, Teresa L., and Tony N. Brown. 2009. A handbook of the study of mental health: social 
contexts, theories, and systems, 2nd ed. Cambridge: Cambridge University Press.

Senba, Yukari. 2003. Shoshika Taisaki-ni okeru Funin Chiryo Shien-ni tsuiteno Kenkyu (A study 
of support for infertility treatments and government policy toward the declining birthrate in 
Japan). Waseda University Doctoral Dissertation (in Japanese).

Senda, Yukiko. 2007. ‘Birth control’ to tsuma-no kekkon, shussango-no shugyokodo-no kanren. In 
Shoshika Kanren Shisaku-no Koka-to Shusshoritsu-no Mitoshi-ni kansuru Kenkyu (Research 
on policy planning and evaluation/health labour sciences research grant) (H17-Seisaku-
Ippan-017), ed. Takahashi, Shigesato, 71–85 (in Japanese).

Senda, Yukiko. 2011. Ninshinkito-no enki-to kodomosu: Ito sezaru kekka-to shiteno shusshory-
oku teika (Increasing pregnancy attempt age and decreasing children: Fertility decline as an 
unintended consequence). Jinko Mondai Kenkyu (Journal of Population Problems) 67(4): 
22–38 (in Japanese).

Senda, Yukiko. 2014. Ninshinkito-no enki-to shusshoryoku teika (Postoponent of pregnancy 
attempt and fertility decline). In Nihon Jinko Gakkai Dai66-kai Taikai Hokoku Yoshi Shu: 
97–98 (in Japanese).

Shanahan, Michael J., Hofer, Scott M., and Richard A Miech. 2003. Planful competence, the  
life course, and the aging. In Personal Control in Social and Life Course Contexts, eds. Zarit, 
Steven H., Leonard I. Pearlin, and K. Warner Schaie, 189–211. New York: Springer.

Suzumori, Kaoru. 2004. Ninshin shoki-no Ijo. In Hyojun Sanka Fujinkagaku, 3rd ed, eds. Maruo, 
Takeshi and Takashi Okai, 317–325. Tokyo: Igaku-Shoin (in Japanese).

Takayama, Noriyuki, Hiroshi Ogawa, Hiroshi Yoshida, Fumiko Arita, Yoshihiro Kaneko, and 
Katsuhisa Kojima. 2000. Kekkon, ikuji-no keizai kosuto-to shusshoryoku: Shoshika-no kei-
zaigakuteki yoin-ni kansuru ichikosatsu (The cost of marriage and child care and its effects 
on fertility: A note on the economic factors of below-replacement fertility in Japan). Jinko 
Mondai Kenkyu (Journal of Population Problems) 56(4): 1–18 (in Japanese).

Wood, James W. 1994. Dynamics of human reproduction: Biology, biometry, demography. New 
York: Aldine de Gruyter.

Yamaguchi, Kazuo. 2004. Shoshika-no Kettei Yoin-to Taisaku-ni tsuite: Otto-no Yakuwari, 
Shokuba-no Yakuwari, Seifu-no Yakuwari, Shakai-no Yakuwari (RIETI discussion paper 
series 04-J-045) (in Japanese).

Yamaguchi, Kazuo. 2009. Waku Raifu Baransu: Jissho-to Seisaku Teigen (Work life Balance). 
Tokyo: Nihon Keizai Shinbun Shuppansha (Nikkei Publishing) (in Japanese).

Yoshimizu, Yukari. 2006. ‘35-sai kara-no Shussan’ wo Erabu Anatani: Jibun-de Kimeru Shussan 
Tekireiki. Tokyo: Aki Shobo (in Japanese).

http://www.healthpolicy-institute.org/handout/2010-04-16_33_998301.pdf
http://www.healthpolicy-institute.org/handout/2010-04-16_33_998301.pdf


http://www.springer.com/978-4-431-55065-5


	2 Cohort Analysis of Pregnancy Attempts
	Abstract 
	2.1 Life Course as a Sociological Perspective
	2.2 Cohort Total Fertility Rate
	2.3 Trends in the Fertility Rate by Age and by Birth Cohort
	2.4 Analytical Perspective of This Chapter
	2.5 Pregnancy Attempts
	2.6 Pregnancy Attempts that Do not Result in a Birth
	2.6.1 Induced Abortion
	2.6.2 Stillbirth and Spontaneous Abortion
	2.6.3 Infertility

	2.7 Estimating Pregnancy Attempts
	2.8 Changes in Social Life-Cycle and the Cohort Effect
	References


