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Egg aging campaign and Japanese pronatalist policy

Japan has experienced floods of fake knowledge about
human reproduction in recent times. Most of them are
created by professionals in the fields of obstetrics,
gynecology, and reproductive medicine and spread
widely through a mass media campaign backed by
academic associations. Such a knowledge has also been
used by the government as scientific evidence to justify
encouragement of pregnancy and childbirth for young
women [1].

“Egg aging” (JF-1- D1t has been the key concept in
the campaign. This concept is originally a term of
biology for the degeneration of eggs (or female germ
cells) owing to a long delay in the process of meiotic
division [2]. The concept is found in Japanese medical
literature of the 1970s [3]. In the early 2000s, it appeared
in books targeting a general audience [4]; however, the
arguments in that period were moderate and focused on
the difficulties related to infertility treatment for women
in their 40s. Before 2010, it was rare that the concept of
egg aging was used with the same connotation as today.

In the 2010s, medical discourse shifted to emphasize the
association between fertility decline and women’s age.
Professionals and mass media have created visual
representations to emphasize how rapidly women's
fertility decreases from their 20s to 30s.

As it acquired popularity, the concept widened its
connotation. “Egg aging” has been mixed up with the
findings that female germ cells are generated before a
woman’s birth and then continue to decrease in number
[5]. It has also been incorporated with reports that
infertility treatment often fails with unidentified causes
when the female patient is advanced in age [6].
Consequently, the term “egg aging” today is not limited
to the degeneration of germ cells, but covers a wide
range of fertility problems experienced by women of an
advanced age. It now serves as a magic phrase to
represent many aspects of latent biological mechanisms
of declining fertility [7].

In the course of the media campaign, fake knowledge
about human reproduction has become popular in
books, magazines, and websites giving an impression
that it is based on scientific grounds. These are targeted
at youths’ perception of their body and thereby have an
impact on their sexual behavior and family planning.
We can regard this as a violation against reproductive
rights because it disrupts the reproductive
decision-making process with misinformation. It also
damages public trust in the medical profession, which
will eventually harm the social health system.

The “egg aging” campaign also has a political aspect
because it has guided public attention to the linkage
between age-related decline in biological fertility of
persons and the birthrate decline in these decades of the
country. Considering women’s average age at first
childbirth as old as 30 years today, people are surprised
at the new biological knowledge about “egg aging.”
They are worried that the recent generations would miss
the opportunity to have children, without the awareness
of the suitable period for pregnancy in their life. This
idea brought about a political movement to educate
people on egg aging. This movement is related not only
to health matters, but also to a new pronatalist policy
encouraging women to become pregnant earlier in life
to stop the population shrinking of the Japanese society.

Since the Cabinet approved the new administration
strategy described in the Outline of Measures against the
Declining Birthrate [8] in March 20, 2015, such a
pronatalist policy has been realized in school education,
in “life-planning” guidance by local governments, and
in messages broadcasted by mass media. Many visual
representations of a dubious origin have been produced
and used.

This brochure, Unscientific Visual Representations Used for
the Egg Aging Campaign in 2010s Japan, is a product of
the research project “Unscientific knowledge and the
egg aging panic” (FERMFERIHRRODAERE - WRIB L TIIFD
#{k) /3= v 7) funded by the Japan Society for the
Promotion of Science (KAKENHI #17K02069 for fiscal
2017-2019). This project is run by Tanaka Sigeto, an
associate professor at Tohoku University, to explore the
courses, contexts, and consequences of the egg aging
campaign. According to a literature survey of both
academic and popular writings, this brochure
introduces some instances of visual representations
used in the campaign and explains how they have been
widespread in the Japanese society to affect
governmental policies and public opinions.

The project has collected information via social media,
such as Twitter, besides literature reviews. This
brochure owes the corporation with the informants. The
author also thanks the corporation of those who
participated in the group “ERRfE - B2 O F L - [7]
I % k& % 43", which started in September 2015 to
protest against the use of unscientific contents in a high
school supplementary textbook for health education
(see pages 6 and 10 of this brochure). Information is still
wanted to trace the history of unscientific use of
knowledge and to detect emergence of new discourses
related to fertility issues.



Misused results from a multilingual cross-national survey on fertility awareness

The egg aging campaign in Japan was triggered by the
results from the cross-national survey, the International
Fertility Decision-Making Study (IFDMS), conducted in
2009-2010 by a Cardiff University research group
supported by the global pharmacy Merck Serono. The
results of the IFDMS [9] showed that respondents in
Japan exhibited a low level of fertility awareness
measured using the Cardiff Fertility Knowledge Scale
(CEKS).

The findings of the IFDMS were published in an
academic journal [9] in 2013. However, before then, it
had already been used in lobbying activities and leaked
to the media. In February 2011, the head of the IFDMS
project, Jacky Boivin, visited Japan and held lectures for
the media and for members of the Diet [1]. Thereafter,
the results from the IFDMS were featured in
newspapers, popular magazines [10], and TV programs
[5]. These media contents resulted in the widely
accepted view today that the Japanese have incorrect or
distorted knowledge about pregnancy and childbirth.

The IFDMS also influenced the views of the government.
In 2012, Diet member Noda Seiko mentioned the
findings of the IFDMS in a question to the Cabinet [11].
In 2014, Saito Hidekazu, a doctor at the National Center
for Child Health and Development, included Figure 1 in
his presentation at a governmental conference on
population policies [12]. On the graph, which had been
reproduced from the original paper [9], Saito added
explanations in Japanese that Japan’s CFKS score was
the second lowest among the surveyed countries, next to
Turkey; therefore, education on human fertility was

needed. Following the opinions by Noda and Saito, the
government aimed to improve education on fertility.
The 2015 Outline of Measures against the Declining
Birthrate [8] set the numerical goal based on the results
of the IFDMS.

Today, it is known that the IFDMS has many defects,
including as follows; thus, its results are unreliable [13]
[14]:

» Incomparability of the samples among countries

> Insufficient translation process to ensure
comparability among languages

» Questionnaires were not pre-tested.

» Unnatural phrases and spelling errors in the
Japanese version of the questionnaire

» Questions asking a male respondent about why he
is not pregnant

» Improper translations in the CFKS

» Different ordering of the items of the CFKS between
the English and Japanese versions

» Low statistical reliability of the CFKS

» Non-replicability of the study because the
questionnaires are not opened

Nevertheless, the study has been treated as offering
credible scientific evidence. By 2015, the notion that the
Japanese have the lowest level of fertility literacy among
countries of the world had become already widespread.
When criticism emerged against the IFDMS in 2015 [15],
it was too late to convert the approved policy and the
established self-image of Japan as a society lacking
knowledge about fertility and childbirth.
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Figure 1: Mean Cardiff Fertility Knowledge Scale scores by country and sex according to the IFDMS



Exaggerated decreasing of the number of eggs in women’s ovaries
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Source: Website of the Ministry of Health, Labour, and Welfare [16]. English translation is mine.

Figure 2: Distorted graph on women’s age and number of eggs

Figure 2 shows a graph of a woman’s age and number of
eggs in her body. It was included in a booklet to teach
the general audience medical knowledge about human
bodies, focusing on sex differences regarding
reproduction [16], retrieved from the official website of
the Ministry of Health, Labour, and Welfare (MHLW).
This booklet was produced by a research group of
obstetricians and gynecologists, backed by the MHLW
research fund for FY2012 [17].

This kind of graph on age and the number of eggs is one
of the standard items frequently featured for the egg
aging campaign. It usually appears in combination with
graphs of age-fertility profile as we will see in the
following sections in this brochure to substantiate the
premise that a woman loses her fertility as she ages so
that it is better to have children as young as possible.

This graph is falsified. Although the legend below the
graph! refers to the paper by Baker,? the curve of
Figure 2 is quite different from that in the paper (Figure
3). The most remarkable difference is that the eggs
continue to decrease during the 20s and 30s in Figure 2,

1 The citation contains a mistake in the journal title, as we will
see in p. 11.

2 The same graph appeared in the papers by Baker in 1971 [18]
and 1972 [19]. The graph combined results from two papers:
Baker’s paper in 1963 for fetuses and newborn babies [20] and
Block’s paper in 1952 for older women [21]. The graph
visualized the separation between the sources by cutting the
x-axis and the curve just after the point of birth. Because Baker
[18] [19] did not explain the data, the original papers [20] [21]
must be read to know what they discovered.

in contrast to the almost constant level maintained
during this period in Figure 3. Furthermore, almost all
points are plotted at different positions between the two
figures. The legend says the MHLW committed the

alteration.
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Figure 3: Women'’s age and number of germ cells

Figure 2 also has a mistake that is apparent even
without reading Baker’s paper. Although it describes in
a balloon that a female baby has about two million eggs
when she is born, the y value is obviously less than one
million at the time of birth. In sum, Figure 2 is far from
showing scientific research results.



Many publications have used graphs similar to Figure 2.
They exhibit a wide variety of appearance and citation.
Some of them are not so much distorted and provide
correct citations to Baker’s paper. The others severely
altered the curve or provided inappropriate citations.

Figure 4 is presented in the Infertility Q&A website [22]
by the Japan Society for Reproductive Medicine (JSRM)
in 2013. The same graph appears in JSRM'’s textbook [23]
and a handbook for doctors [24], which we will revisit
in p. 8. The peak value in Figure 4 is higher than that in
Figure 3. The points are plotted at wrong locations for
the 9th-month fetus for the time of birth (x = 0) and for
the age of 10 years and over. In particular, the number of
egg cells by the age of 30 years seems to have been
decreased to almost zero. Because the citation for the
graph by the JSRM [22] only refers to the 1963 paper by
Baker [20], which does not include results for adults, the
right part of the curve is not backed with data.
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Figure 4: Fabricated graph of the number of egg cells

We should also focus on the usage of this kind of graph
as evidence for the argument that a woman’s fertility
rapidly decreases as she ages, and this decrease begins
at a very early period of her life. This argument might
have been started with the 2009 book by Dr. Asada
Yoshimasa [25] in which he provided information that
given the stock of 300,000 eggs a woman has when she
is 12 years old, she subsequently loses 1,000 eggs every
month so that the stock will run out when she becomes
37 years old. Unfortunately, Asada gave no
bibliographical reference for his argument.

It is doubtful that such an explanation helps understand
fertility problems. Cited studies on the number of eggs
[20] [21] did not address fertility. Indeed, although a
large number of eggs disappear in one’s teen ages
according to Figure 3, those ages are also the stage for

development of reproductive capacity for humans
according to biology.

Notably, there is a difficulty in obtaining sample ovaries
for determining the average number of eggs (or follicles).
To obtain “normal” ovaries for the result presented in
Figure 3, Block [21] screened cases of sudden deaths and
selected 43 cases aged from 6 to 44 years. The counted
number of eggs greatly varied among cases. We should
be aware of errors owing to the small sample size, as
well as the preliminary statistical method.

There have been studies that complement Block’s
findings. Faddy et al. [26] reported the result of
estimation of the number of eggs in the ovaries reusing
Block’s data and some additional data from other
sources. They adopted a statistical model with linear
equations to predict the logarithmic number of eggs.
The results implied that the coefficient for the effect of
age switches at the age of 37.5 years — that is, the
reduction rate of the number of eggs accelerates after
the woman reaches the age of 37 years.

The result by Faddy et al. has also been reproduced in
distorted ways. Figure 5 shows a graph in an article by
Dr. Koike Koji published in 2000 on the official journal
of the Japan Society of Obstetrics and Gynecology
(JSOG) [27]. Although it has no citation, the curve on the
graph is approximate to what Faddy et al. have reported.
However, it is a composite of eight small segments of
line, in contrast to the result by Faddy et al. made from
two lines concatenated at the age of 37.5 years. Thus, in
Figure 5, some points are plotted in the positions where
no point was plotted by Faddy et al., such as 18, 31, 41,
and 45. In addition, while the estimation by Faddy et al.
was for the period after one’s birth, Figure 5 extends the
curve to the prenatal period, seemingly based on Baker’s
work [20]. Furthermore, Koike inserted Japanese text
that means “one’s fertility declines” at the age of 31
years. This is not found in the report by Faddy et al.
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Figure 5: Compounded graph of the number of follicles



Falsified graph of women’s fertility with its peak at the age of 22 years

The egg aging campaign has also featured graphs that
gave a direct impression of the declining fertility with
the advancing age of a woman.

Figure 6 shows a falsified graph that was used in a
petition by nine academic associations, including the
JSOG, to seek actions from the government to introduce
medical knowledge about human reproduction in
formal school education [28]. In March 2, 2015, they
submitted the petition to Arimura Haruko, then the
Minister of State for Measures for Declining Birthrate.
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Figure 6: Graph of women'’s fertility used in the petition by
professional associations in 2015 [28]

Figure 6 was derived from a statistical estimation by
Bendel and Hua in 1978 [29] on fecundability (monthly
probability of conception). Because of defects in the
method for processing the original data, their result was
far from representing women'’s biological capacity of
conception. Specifically, regarding the data for women
aged >25 years, Bendel and Hua only used data for
women who married before their mid-20s. The original
data [30] were from surveys of American Hutterites? in
the 1950s and 1960s, including women who married in
their late 20s and 30s (two black dotted lines in Figure 7),
who exhibited high fertility rates at least in the
newlywed period. However, these were excluded from
Bendel and Hua'’s estimation. They performed their
analysis only on data of women who married early (two
solid blue lines in Figure 7). The result consequently
indicated that fecundability declines significantly before
the mid-30s, reflecting the fertility rates declining along
with the increasing time passed from the day of
marriage [31]. Generally, couples tend to be the most
fertile in their newlywed period and to become less
fertile over time; however, this does not necessarily
represent an age-related decline of biological fertility.
Rather, it may be attributable to their inactive sexual

3 Hutterite is a religious group of Anabaptist known to have a
high fertility. Its origin was the Central Europe in the 16th
century. A branch migrated in North America in the late 19th
century.

behavior after the longer duration of continuous marital
relationship.
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Figure 7: Age-specific marital fertility rates for Hutterite
women (1950s and 1960s)

Eleven years after the publication of the paper by
Bendel and Hua [29], Wood [32] used their results to
illustrate an age-fecundability profile after manipulating
the curve to make fecundability peak at the age of 22
years. This curve was then inaccurately copied by
O’Connor et al. [33]. The graph that appeared in the
petition (Figure 6) was made by Dr. Yoshimura Yasunori,
a professor emeritus at Keio University. Yoshimura [34]
simplified the curve by extracting only seven points and
shifting three of them (each within the 20s-30s range)
left along the x-axis. These modifications allowed the
curve to show that women'’s fertility enters a steep
downhill immediately after the peak at the age of 22
years.

It is important that the flaw of Bendel and Hua’s
interpretation of the data had already been criticized in
1979 [35]. Since then, Bendel and Hua'’s study has been
cited only 13 times (via Web of Science in February 3,
2016), and none of the 13 works favorably appraised the
study after assessing its data and method [31]. The
result of the citation search implies that the study does
not warrant an uncritical reference as scientific
evidence.

A graph similar to Figure 6 appeared in a high school
supplementary textbook for health education [36]
published in August 2015 by the Ministry of Education,
Culture, Sports, Science, and Technology. Minister
Arimura described the textbook as in line with the
government’s new Outline of policies against low
birthrates [8]. When newspapers reported the
publication of the textbook, it received criticism for the
exhibition of gender bias and for the government'’s
apparent motive to promote childbirth at a young age as
a means to raise the nation’s birthrate [14].



Fabricated curve for a woman'’s likelihood of getting pregnant

Figure 8 is adapted from images on the Web. It looks as
if a woman’s “likelihood of getting pregnant” linearly
decreases along with her advancing of age. The
downward curve is always used in combination with an
upward curve for the “likelihood of infertility.” Such
charts are widespread on the Internet. A Google image
search yielded more than 200 hits of the chart
(November 5, 2016).
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Figure 8: “Likelihood of getting pregnant” curve

Some versions of the charts refer to Helen A. Carcio’s
book, Management of the Infertile Woman [38]. A table in
that book contains four numbers (i.e., 86, 78, 63, and 52)
under the heading of “Percent Conceiving Within 12
Months” (Table 1). These data are identical to the first
four points for the 20s and 30s on the curve in Figure 8.
However, the book specified no data source. It is not
clear where the four percentages came from [37].

The other three values on the curve come from M. Sara
Rosenthal’s The Fertility Sourcebook. The book’s second
edition in 1998 [39] contains a table of “Likelihood of
Getting Pregnant,” which includes the numbers of 100%,
94%, 86%, 70%, 36%, 5%, and 0% (Table 2). The last three
values are the same as the values for the age classes
40-44, 45-49, and >50 in Figure 8.

Rosenthal’s table is problematic because it indicates no
likelihood of getting pregnant in reality. These figures
are based on age-specific marital fertility rates from
several natural fertility* populations converted into
ratios to the baseline at the early 20s [41]. Accordingly,
they are not proper figures to indicate one’s “likelihood
of getting pregnant.” For instance, the value is “100%”
for women aged 20-24 years because it is selected as the
baseline for comparison. For women aged 45-49 years,
the value is “5%” because the reported average marital
fertility rate [41] for these ages (0.024) is about 5.2% of

4 Natural fertility is a demographic term that means people do
not intentionally limit the number of their children [40].

the rate at the baseline (0.460 for the early 20s). Thus, the
values do not indicate the probabilities at which women
get pregnant. In this respect, Rosenthal falsified the
heading of the table. In addition, Rosenthal appended a
note “Presuming optimum health” below the table;
however, no such an information is found in the original
data [40].

In conclusion, there is no scientific ground found for the
“Likelihood of getting pregnant” curve in Figure 8.
Among the seven points plotted on the curve, four are
of an unidentified origin. The other three never indicate
the likelihood of getting pregnant. Unfortunately, it is
unknown who combined these data into a curve.
Nevertheless, Carcio and Rosenthal are responsible for
publishing those groundless or falsified figures.

The groundless linearly declining curve has been widely
used for long years in the field of obstetrics and
gynecology. In the United States, a similar curve
appeared in a book jointly written by a CNN news
anchor and a professor of the New York University
Fertility Center [42]. Articles in a German academic
journal quoted the figures [37]. In Japan, Yamagata [17]
provided an example of an abusive use in education to
encourage young women to get pregnant earlier.
Fukuoka City [43] recently featured a similar chart in a
movie for life-planning education.

Table 1: “Probability of pregnancy with advancing age” by
Carcio’s Management of the Infertile Woman [38] p. 39

Age Group, Years Percent Conceiving Within 12 Months

2024 86
25-29 78
30-34 63
35-39 52

Table 2: “Fertility through the ages” by Rosenthal (1998)
in The Fertility Sourcebook (2nd ed.) [39] p. 5

Age Likelihood of Getting Pregnant*
20-24 100%
25-29 94%
30-34 86%
35-39 70%
4044 36%
45-49 5%
50+ 0%

*Presuming optimum health



Cherry-picked natural fertility curves

In 2013, the JSRM launched an official “Q&A” website
about infertility issues designed for a general audience
[22], which we have already mentioned in p. 5. Figure 9
shows a graph published in the website to answer the
questions on how women'’s fertility declines with their
age. The same graph has been used in professional
publications, such as the 2014 version of the standard
textbook for training doctors in reproductive medicine
edited by the JSRM [23] and a handbook for doctors
supervised by the chairperson of the executive board of
the JSRM [24]. For the books, the chapters that included
the graph were authored by Dr. Takahashi Toshifumi,
now a professor at Fukushima Medical University.
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Figure 9: Four curves of age-specific marital fertility rates
extracted by the Japan Society for Reproductive Medicine

The legend for the graph says that the curves are typical
cases taken from the study by Menken et al. [44]. The
original graph by Menken et al. showed 10 curves of
age-specific marital fertility rates from various natural
fertility populations (Figure 10). The JSRM extracted
four curves from it to make Figure 9. In this process, the
JSRM committed elementary mistakes. The curve
captioned “17th century” is in fact from the 20th century
data. The curve captioned “20th century” is a composite
of two series of the 17th and 19th century data [45].

Figure 9 gives the overall impression of its steep curves
in contrast to the excluded curves. The excluded curves
represent a common pattern of a round curve [1]. Their
gradient is moderate during the 20s and early 30s and
then becomes greater in the late 30s and after. By
contrast, Figure 9 has an appearance of a rapid decrease
in the fertility rate after the JSRM extracted curves with

large gradients from the original. Particularly, the curve
captioned “20th century” seems to decline almost
linearly as the women age.
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Figure 10: Age-specific marital fertility rates in 10 natural
fertility populations

The JSRM [23] also gives a wrong information about the
data on which the graph is based. It explains the data as
coming from a cohort study of North American
Hutterites from the 16th to early 20th centuries.
However, the study was in fact based on secondary data
of 10 demographic records from various populations in
Europe, Africa, Asia, and North America. Eight of the 10
populations were not North American Hutterites.
Thereby, it is clear that the author and the JSRM
editorial committee never confirmed the original figure
by Menken et al. [44], whose description about the data
sources contains European, African, and Asian
geographical names as in Figure 10.

In December 2016, after the flaws in the graph were
pointed out [45], JSRM's official website [22] discarded
the graph. JSRM’s textbook also dropped the graph from
its 2017 edition [46]. Nevertheless, the JSRM has offered
no explanation about how and why the graph was
created and used. The same graph has still been
featured in books, Web articles, and booklets published
by local governments.



Undocumented Bayesian estimates of daily fecundability
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Source: Saito [49], a document prepared for a governmental
conference in 2015. English translation is mine.

Figure 11: Daily probability of conception, originally
estimated by Dunson et al. [47]

Dunson et al. [47] reported the estimated probability of
conception for each day of the month for women
classified by age (19-26, 27-34, and 35-39 years). Their
estimation is characterized by sharp peaks at 2 days
prior to ovulation (indexed as “—2”). The positions of
the peak show an obvious difference between the high
peak for younger ages and the low peak for older ages.
This creates the appearance that the advancing age
rapidly reduces the probability of conception. The data
for this estimation were from a study of seven family
planning centers in Europe collected from 1992 to 1996
using a self-administrated diary of intercourses, basal
body temperatures, and other factors [48].

In 2014-2015, Dr. Saito Hidekazu presented a depiction
[49] at governmental conferences for policy-making
about population issues. Saito appended red arrows on
the graphs to emphasize the differences among the
peaks and to make the impression that fertility rapidly
declines with age (Figure 11).

The paper by Dunson et al. [47] does not specify the
methods used for their estimation. It explains that they
performed a Bayesian estimation; however, it does not
give enough information about the model and prior
distribution. Therefore, their estimation is not replicable.

As for the model for the estimation, a preceding paper
by Dunson [50] has some information to guess the
method to obtain the result shown in Figure 11. It
describes the model construction under the a priori
assumption of the “most fertile day” (MFD); each
menstrual cycle has the special day called the MFD on
which the probability of conception is especially higher
than that in the other days. The model also implies that
the estimated probability for the MFD will be even

04 4 04 -

Probability of conception

Day Day Day
Women 18-24 Women 25-34 Women 35-39
years (N=103) years (N=596) years (N=83)

Created in accordance with the study by Colombo
and Masarotto [48]. Also see Tanaka [1].

Figure 12: Estimation of daily probability of conception from
a European multicenter study (1992-1996)

higher when the couple has intercourses more
frequently. This suggests that the model may be biased
toward estimating a greater probability of conception
not only for the MFD, but also for younger couples
owing to their frequent intercourses [1].

Thereby, the arbitrary modelling may exaggerate the
peaks of the probability of conception, as well as its
difference among the age classes. Indeed, the results
reported in Figure 11 do not fit to the original data with
no salient peak at 2 days before the ovulation (Figure
12). However, the details are not clear because there is
not enough information available to replicate the
method Dunson et al. used.

These problems have been overlooked by researchers in
the field of fertility study. A citation index search (via
Web of Science in January 5, 2017) revealed that among
the 194 works citing Dunson et al. [47], only four papers
cited Dunson [50], excluding self-citations. None of
them discussed the flaws of the statistical model [1].
Thus, the study by Dunson et al. has been referred to
without methodological scrutiny at all.

Despite the lack of scrutiny on their validity, graphs,
such as Figure 11, have served as if they were scientific
evidence that fertility rapidly decreases with age.
Referring to the findings of Dunson et al. [47], Kawai
[51] stated that women’s fertility in their late 30s is about
one-half of that at the age of 20 years. Dr. Saito
frequently used Figure 11 and similar graphs in
governmental conferences for making the 2015 Outline
of Measures against the Declining Birthrate as a ground for
his argument that women’s average age at childbirth
should be lowered to <25 years.



Chronicle from 1974 to 2015

Here is a summary of the history of the egg aging
campaign and related discourses.

1974 “YRF DEAL” (egg aging) was mentioned in a
discussion at a symposium [3] by the Japan
Association of Medical Sciences (JAMS) (in Aug.).

1979 Dr. Suzuki [2] published an overview article on egg
aging in Japanese.

1982 Dr. Suzuki [52] published the graph of the number
of eggs by age (no citation), identical to Figure 3.

The term egg aging is found in a recorded discussion at
a JAMS symposium in 1974. During such a period, this
concept was used with the original meaning:
degeneration of germ cells as a result of delayed
fertilization. It was used to imply the increasing
chromosomal abnormality along with advancing age of
mothers. Another topic was the proliferation of female

germ cells in a fetus and their subsequent disappearance.

These biological arguments were not associated with
birthrate decline of the country.

In the US, the faulty data of the declining probability of
pregnancy (Tables 1 and 2) appeared in the late 1990s.
These were not imported into Japan at that time.

1996 Rosenthal The Fertility Sourcebook (first edition)

1998 2nd ed. of Rosenthal’s book [39] included Table 2.

1998 Carcio’s book Management of the Infertile Woman [38]
published Table 1.

2001 Dr. Yoshimura mentioned egg aging in a book
targeting general audience [4].

2005 The Health and Global Policy Institute (HGPI)
published a report on women'’s healthcare as a
proposal to raise the national birthrate [53].

The HGPT's report in 2005 was the first case in public
discourse that associated age-related fertility decline
with the decline of the country’s birthrate. It featured a
round curve derived from the study of Menken et al.
[44] (Figure 10) to describe the decline in women'’s
biological fertility after their mid-30s.

In 2009, Dr. Asada published a book about infertility for
a general audience [25]. It said (without citation) that
1,000 eggs disappear from women’s ovaries every
month so that the stock of eggs runs out by the age of 37
years.

2009 Dr. Asada’s book [25] introduced the linear decline
in the number of eggs.

2009-2010 The IFDMS was conducted.

2011 Prof. Boivin visited Japan and had lectures on the
IFDMS results for media and lawmakers (Feb.).

2011 A FRal mook (by Kodansha) on fertility issues [10]

2012 NHK (Japan Broadcasting Corporation) TV
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programs about egg aging [5] (Feb. and June)

2012 Dr. Saito and Shirakawa’s book on fertility issues
and women'’s life [54]

2012 Noda cited the IFDMS in a question about
education on fertility [11] at the Diet (Nov. 16).

2013 Dr. Yoshimura became an advisor to the Cabinet
(Mar. 13).

2013 The government of Japan launched a taskforce to
overcome the crisis of a low birthrate ("> F-{bfEH% 22
B A 7 F—2R) (Mar. 25).

2013 JSRM’s website Infertility Q&A [22] (Apr.)

2013 Dr. Yoshimura used the falsified graph of women’s
fertility with its peak at the age of 22 years [34] (June).

2014 Subsidization scheme for measures against
regional problems related to the declining
birthrate (M) 11kt RRILZZ AT 42)

2014 The National Governors’ Association proposed a
set of policies regarding population issues [55] (July).

2014 The JSRM published a textbook for training of
doctors specializing in reproductive medicine [23].

2014-2015 Governmental committee to make the new
administration outline against declining birthrates (¥
T2 72 FACAER R IHARE D72 30 ORI R)

2015 Petition by the JSOG and other eight associations
[28] (Mar. 2)

2015 Outline of Measures against the Declining Birthrate [8]
(Mar. 20)

2015 Supplementary textbook for health education in
high schools [36] (Aug.)

After the result of the IFDMS was imported to Japan in
2011, discourse about egg aging and national birthrate
developed. Books and magazines featured this issue. TV
programs on such gained public attention.

The year 2013 was an epoch in terms of politics. The
Second Abe Cabinet, launched in December 2012,
organized a taskforce to handle the low birthrate issue.
In June 2013, it appointed Dr. Yoshimura Yasunori as an
advisor on measures to counter the declining birthrate
and support child-raising. These changes facilitated the
medicalization of a population policy, through which
obstetricians and gynecologists played a part as
advisory experts.

The 2015 Outline of Measures against the Declining
Birthrate established the policy of disseminating medical
knowledge on fertility and childbirth. Its provision was
the basis for introducing medical contents about
reproduction into school education. In August 2015, the
government issued a supplementary textbook and
distributed it to high schools. This textbook triggered
criticism on the falsified graph (Figure 6). Subsequently,
researchers have discovered a number of unscientific
graphs used for the egg aging campaign, which we have
already seen in this brochure.



Life-planning guidance by the government

For the governmental pronatalist policy in the 2010s,
“life planning” has been a key phrase. Various kinds of
activities have been conducted to encourage youths to
make a life plan regarding marriage, children, and other
family issues. Lectures and textbooks are prepared for
young men and women to guide their choices, as well as
public-subsidized services to offer suitable
arrangements for those seeking potential marriage
partners.

An instance of such activities was the above-mentioned
supplementary textbook for health education in high
school [36]. In addition, local governments have been
involved in life-planning guidance for youths.

The central government of Japan established a scheme
of subsidy for projects to solve regional population
problems by the initiative of each local government. The
supplemental budget of fiscal 2013 introduced the
scheme of financial support for countermeasures against
regional problems related to the declining birthrate (!
> 7kt R BE{ LA {51 42). It subsidizes such a kind of
projects as providing opportunities for finding potential
marriage partners, holding lectures on life planning,
and publishing media contents to teach medical
knowledge about fertility. Local governments are
eligible for proposal based on their own analysis of the
population problems they face.

Before this subsidization scheme started, some local
governments had made their own effort to develop
life-planning education. There had been two roots of
such efforts. One was an effort to prevent unintended
pregnancy and promote reproductive health/rights [56].
The other focused on liberation from gender roles to
realize gender equality through work/family
decision-making [57].

Since 2014, the new subsidization scheme encouraged
local governments to offer the residents information for
their life planning. Various booklets, leaflets, websites,
movies, and mobile applications have been produced
utilizing financial supports from the central government.
Notwithstanding the wide variety in their contents,

style, and orientation, those products commonly feature
medical knowledge about fertility as an important
resource for youths’ life planning. Many of them contain
the graphs we have already seen.

Among visual representations featured in the
publications, we can find cases of deterioration owing to
repeated duplications without referring to the original.

For example, the falsified graph of women’s fertility we
have seen in Figure 6 was used in Nara Prefecture’s
life-planning booklet [58]. It is obvious that the writers

of the booklet did not check the original paper; as such,
they could not notice the fact that the graph had been
falsified. In addition, they reproduced it from a YouTube
movie [59], resulting in an inaccurate copy of the
already falsified graph. A further distorted version of
the graph (Figure 13) is found in the website of Mie
Prefecture [60]. It exhibits a winding curve with a taste
of handwriting. Although no source is mentioned, it
maintains the characteristics of the series of graphs
rooted in Bendel and Hua’s study on natural
fecundability [29] in which the curve peaks at the age of
22 years and then rapidly decreases.
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Source: Mie Prefecture website [60].
English translation is mine.

Figure 13: Handwriting-taste curve of women’s fertility

There is another series of graphs perfunctorily copied
without referring to the original study. We have already
seen the manipulated graph of the number of eggs
(Figure 2) as a product of a research project funded by
the government [16] [17]. The graph provides citation as
“Acta Endocrinol Sullpl,” which is obviously an
incorrect abbreviation for the journal Acta
Endocrinologica Supplement. This citation mistake has
been repeated over the generations of copies of the
graph published by local governments [61][62[63] as
well as the inaccurate values on the axes and the curve.

Local governments now continue making and
broadcasting this kind of information, utilizing a huge
budget backed by the central government of Japan for
countermeasures against the shrinking population. Even
supervised by professionals, it is a hotbed of unscientific
knowledge. Distorted graphs are being reproduced for
the sake of the visual impact on audience. There is no
checking system functioning; authors and supervisors
do not access the literature to confirm the original data
for the graph they are citing.
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Information wanted

The project “Unscientific knowledge and the egg aging
panic” is collecting information on unscientific
discourses about human reproduction, especially those
used with the political intention to raise fertility. If you
notice any dubious graph, data, and explanation with
scientific authority, please report such.

The author’s webpage http://remcat.tsigeto.info offers
the search function for information already collected by
the project. News and research results will be on the
project URL below. Social media accounts are also
accessible via the website.
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