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Abstract

Background In Japan, difference in birth rates depending on educational attainment has not been investigated. This
study aimed to reveal birth rates in Japan depending on the highest level of educational attainment and their trends
over the years using nationwide government statistics data.

Methods Individual-level data from Vital Statistics and the Census from 2000, 2010, and 2020 were used for birth
and population data, respectively. Data linkage was conducted for males and females in the Census and fathers and
mothers in the Vital Statistics using information about gender, household, nationality, marital status, birth year, birth
month, prefecture, and municipality for individuals. The birth rate was calculated by gender, a five-year age group,
the highest level of educational attainment achieved, and year. In addition, the slope index of inequality (SIl) and
relative index of inequality (RIl) were calculated to evaluate the degree of inequality in birth rates, depending on the
educational attainment.

Results Birth rates were higher in persons with lower educational attainment compared to those with a higher
educational attainment among males and females in their twenties, while they tended to be higher in persons with
higher educational attainment among those in their thirties and forties. Additionally, an increase in the birth rate from
2000 to 2020 was the largest in university graduates among males aged 25-49 years and women aged 30-49 years,
and a decrease in the birth rate was the smallest in university graduates among males and females aged 20-24 years.
As a result, Sl and Rl increased from 2000 to 2020 among males and females in their thirties and forties.

Conclusions In conclusion, persons with higher educational attainment tended to have a relatively favorable trend
in the birth rate compared with persons with lower educational attainment in recent decades. It suggested that
enhanced administrative support for individuals with lower educational attainment or lower socioeconomic status
may be required to ameliorate the declining birth rate in Japan.
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Background

Fertility decline has been observed in many developed
countries in recent decades [1, 2] and is also predicted in
the twenty-first century globally [3]. Japan is famous for
its declining birth rate and aging population. The num-
ber of births continues to decrease over decades, and
the proportion of elderly persons continues to increase.
The number of births decreased from 1,190,547 in 2000
to 840,835 in 2020, with the birth rate decreasing from
9.5 (per 1,000 persons) in 2000 to 6.8 in 2020 [4]. In addi-
tion, the number of births declined during the coronavi-
rus disease 2019 pandemic [5]. A declining birth rate is
one of the most important social problems in Japan, and
this decline will result in a decrease in the labor force
and economic power in Japan. It will make it difficult to
maintain current social services. Moreover, the decreas-
ing younger generations need to support an increasing
number of elderly people, which will reduce the quality
of life of younger generations. Birth rate differs depend-
ing on the social characteristics of individuals, and sev-
eral studies investigating an association between social
characteristics and fertility have been conducted [6-8].
It is important to assess the current status or causes of
the declining birth rate in Japan and discuss countermea-
sures to the problem. Identifying a social group with rela-
tively low birth rate will be significant for determining a
target population of administrative countermeasures for
declining birth rates.

Educational level is a major factor that can affect fer-
tility among persons and countries, and the relationship
between educational level and fertility varies, depending
on regions or countries [9—-13]. Some studies showed that
the total fertility rate negatively correlates with female
education [10, 13]. In addition, a study in Bangladesh
showed that female educational attainment has an effect
on the decline of fertility desires [14]. In contrast, a study
in China showed that a female’s education increased the
number of children for women [15], and a positive asso-
ciation between fertility and male educational level was
shown in Finland [16]. In Japan, some studies have inves-
tigated educational disparities in marital status and the
number of children. One study showed that the difference
in proportion of married persons depending on educa-
tional level attainment grew from 2010 to 2019 [17]. In
addition, another study investigated the number of chil-
dren among persons aged 40—49 years and showed uni-
versity graduates tended to have children than those who
did not graduate university among males [8]. In contrast,
there are no studies that investigated the birth rate (num-
ber of births per population) depending on educational
attainment using national data in Japan. It is important
to investigate birth rate for each age group depending on
educational attainment because the degree of educational
difference in the birth rate can vary depending on the age
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group. In addition, while it has not been surveyed, the
trend of the birth rate might be different by educational
attainment for each age group. Moreover, analysis using
the Census and Vital Statistics for this purpose could
reveal results that represent trends all over Japan.

In this study, we investigated a five-year age group-
and gender-specific birth rate depending on educational
attainment using nationwide government statistics data
in Japan.

Methods

Census and vital statistics data

Individual-level data from Vital Statistics and the Census
were used for birth data and population data, respec-
tively. The data used in this study were obtained from the
Ministry of Internal Affairs and Communications and the
Ministry of Health, Labour and Welfare in Japan on the
basis of the Statistics Act with the permission of those
ministries. The birth data from the Vital Statistics used
in this study was from a survey conducted every year,
while the Census is conducted every five years in Japan.
Data from 2000, 2010, and 2020 were used in the analy-
sis because the Census surveys regarding educational
attainment are conducted every ten years. We grouped
the educational level into less than high school gradu-
ates, high school graduates, junior college or technical
college graduates, university or graduate school gradu-
ates, persons who were currently enrolled in school, and
persons whose educational attainment were unknown.
The birth rate of the four types of educational attainment
were compared in the analysis. Persons who graduated
from university or graduate school were written as uni-
versity graduates in this study. Number of categories for
nationalities were finer for the Census compared with the
Vital Statistics in 2010 and 2020, and the categories of the
Census were reclassified in order to match those of the
Vital Statistics. In addition, only birth month data which
were grouped by 3 months were available in the Cen-
sus in 2010 and 2020. Therefore, the birth month data
of fathers and mothers in the Vital Statistics were also
grouped by 3 months for data linkage. Birth month data
of each individual grouped by 3 months were also used
for the Census and the Vital Statistics in 2000 in order to
equalize the analysis method with the other years. More-
over, data on birth year were not available for the Census
data in 2010 and 2020 and were calculated from the age
and birth month of each individual.

Data linkage.

Data linkage was conducted between the Census and
Vital Statistics. Unique identification for individuals or
personal names was not available in the data whereas
information on gender, birth year, birth month, national-
ity, prefecture, and municipality were available for indi-
viduals from the Census. In addition, the birth year and
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month, nationality, prefecture, and municipality for the
fathers and mothers were available from the Vital Statis-
tics. Therefore, deterministic data linkage was conducted
between men and women in the Census and fathers and
mothers in the Vital Statistics data using the common
information. However, too many candidates of fathers
and mothers existed for one birth data in this case.
Therefore, we set additional restrictions for the match-
ing for births who were born with a marriage [18]. Mari-
tal status and household information for individuals can
be known from the Census, and whether an infant was
born within or without a marriage can be known from
the birth data. Therefore, only males and females who
were living in a same household and were in a marital
relationship in the Census were matched with birth data
of infants born with a marriage. Males and females who
were in a marital relationship were identified based on
marital status and family relationship with the head of a
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household. According to a survey investigating the pro-
portion of infants aged six months old who were living
with their father, approximately 99% of infants born with
a marriage were living with their father in Japan in 2001
[19], and the proportion was approximately 98% in 2010
[20]. Therefore, the majority of married couples were liv-
ing in a same household at the time of childbirth in Japan.
Regarding out-of-wedlock births, those were matched
with unmarried women. Only one-to-one matched pairs
between the Vital Statistics and the Census were used for
calculating birth rate.

Figure 1 shows the flowchart of the data linkage. Par-
ents for 837,941 births in the Vital Statistics were one-
to-one matched with 1,673,981 men and women in the
Census.

Total number of live births
in 2000, 2010, and 2020 in the
Vital Statistics
(n= 1,204,223 in 2000)
(n= 1,084,375 in 2010)
(n=860,113 in 2020)

Total population in 2000,
2010, and 2020 in the Census

(n= 126,925,843 in 2000)
(n= 128,057,352 in 2010)
(n= 126,146,099 in 2020)

Infants who were not born in
the target years

(n= 1462 in 2000) <
(n="759 in 2010)

(n= 481 in 2020) v

Births
(n= 1,202,761 in 2000)
(n= 1,083,616 in 2010)
(0= 859,632 in 2020)

Unmatched births

(n= 875,875 in 2000)

(n= 812,927 in 2010)

(0= 619,266 in 2020) v

Unmatched population

(n= 126,272,687 in 2000)
(n= 127,516,604 in 2010)

v (0= 125,666,022 in 2020)

One-to-one matched births

(n= 326,886 in 2000)

One-to-one matched men and
women

(n= 653,156 in 2000)

(n=270,689 in 2010)
(n= 240,366 in 2020)

(n= 540,748 in 2010)
(n= 480,077 in 2020)

Fig. 1 Flowchart of data linkage
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Statistical analysis

Birth rate was calculated by gender, a five-year age group
(15-19 years, 20—24 years, 25-29 years, 30-34 years,
35-39 years, 40—44 years, and 45—-49 years), educational
attainment, and year. To estimate the birth rate in Japan,
adding weight to the matched birth data was required
because one-to-one matched birth data were only a part
of all birth data and the probability of matching differs
depending on birth characteristics. Therefore, the esti-
mated probability of being matched with the Census
data for each birth data was calculated by logistic regres-
sion analysis using all birth data. Then, an inverse prob-
ability of being matched with the Census data was used
as a weight for each of the matched birth data to calcu-
late the number of births [21]. The mechanism is same
as the inverse probability weighting estimation [22, 23],
and it corrects the difference in probability of being
matched depending on birth characteristics. In addi-
tion, the weight was calibrated to ensure that the sum
of the weights became equal to the number of all births
in Japan. In the logistic regression analysis, the status of
being matched was used as an outcome, and maternal
characteristics (combination of maternal age group and
nationality), paternal characteristics (combination of
paternal age group and nationality), and prefecture were
used as explanatory variables for each year as those kinds
of information were used in data linkage. In addition, one
category of the paternal characteristics was assigned to
out-of-wedlock births in order to incorporate them in the
analysis. The number of births by age group, educational
attainment, gender, and year were estimated by adding
up the weights of the matched individuals.

Moreover, to evaluate degree of disparity in birth rate
depending on educational attainment, the slope index of
inequality (SII) and relative index of inequality (RII) were
calculated. These indicators are often used for evaluating
health inequalities depending on socioeconomic status
[24-26]. The cumulative proportion of the population
with an educational attainment or lower was calculated
in the order of the educational attainment, and the mid-
point of the cumulative proportion was calculated for
each of the educational attainment. For example, if the
proportion of population for less than high school gradu-
ates, high school graduates, junior college or technical
college graduates, and university graduates were 0.2, 0.2,
0.4, and 0.4, respectively, the midpoints of the cumulative
proportion of population become 0.1, 0.3, 0.6, and 0.8,
respectively. Then, a linear regression model was used in
order to calculate SII using the birth rate of each educa-
tional attainment as an outcome and the midpoints of the
cumulative proportion of population as an explanatory
variable. Log-transformed birth rate was used as an out-
come for RII [25]. A detailed method of calculating these
indicators is written in other studies [27, 28]. The SII can
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be interpreted as the difference in birth rate between
the highest and lowest levels of educational attainment,
and the RII can be interpreted as the birth rate ratio. The
analysis was carried out for each age group, gender, and
year. SII and RII for the age group from 15 to 19 years
was not calculated because university graduates do not
exist in this age group.

Furthermore, in addition to the birth rate among the
general population, the birth rate among married persons
was calculated. In the calculation of birth rate among
married persons, birth data for infants born without a
marriage was not used. All statistical analyses were per-
formed using the statistical software R (version 4.6.1)
[29]. Statistics shown in this study were created by the
author using data that were provided from the Ministries
in Japan and are different from those that were published
by the Ministries.

Results

Table 1 shows the proportion of persons with each edu-
cational attainment level by gender, year, and age group.
The proportion of high school graduates and less than
high school graduates showed a decreasing trend in
many age groups over the years, both among males and
females. For example, the proportion of high school
graduates decreased from 39.0% in 2000 to 29.1% in 2020
among men aged 20-24 years, and from 34.9% in 2000
to 24.1% in 2020 among women. However, the propor-
tion of university graduates showed increasing trend over
the years regardless of gender among persons aged 25-49
years.

Table 2 shows the estimated number of births per 1,000
persons by gender, year, and educational attainment for
each age group. The birth rate tended to be higher in
persons with lower educational attainment compared
to those with a higher educational attainment among
males and females in their twenties, while the birth rate
tended to be higher in persons with a higher educational
attainment among those in their thirties and forties. In
addition, an increase in the birth rate from 2000 to 2020
tended to be the largest in university graduates among
males aged 25-49 years and women aged 30-49 years,
and a decrease in the birth rate was the smallest in uni-
versity graduates among males and females aged 20-24
years. For example, among men aged 30-34 years, the
birth rate increased from 82.3 in 2000 to 96.7 in 2020 for
university graduates, and the degree of increase in the
value was the largest among the educational attainment
groups. Moreover, the birth rate decreased from 10.1 in
2000 to 7.3 in 2020 for university graduates among men
aged 20—24 years, and the degree of decrease in the value
was the lowest among the educational attainment groups.

Supplementary Table 1 shows the estimated number
of births per 1,000 married persons by gender, year, and
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Table 1 Proportion of persons with each educational attainment by gender, and year, and age group
Educational attainment, year, and gender Age group
15-19 20-24 25-29 30-34 35-39 40-44 45-49
% % % % % % %
Men
2000
Less than high school 58 6.8 7.7 78 7.0 9.0 15.8
High school 10.5 39.0 425 444 459 451 473
Technical school or junior college 0.0 10.5 13.1 10.9 89 7.0 5.1
University or more 0.0 10.8 29.1 315 34.1 354 282
Currently enrolled in school 83.7 302 22 0.6 0.2 0.1 0.0
Unknown 0.0 2.8 54 4.7 4.0 35 3.6
2010
Less than high school 34 44 53 53 58 6.1 56
High school 8.9 304 30.7 339 370 39.0 409
Technical school or junior college 0.0 86 11.1 12.1 124 10.1 8.2
University or more 0.0 125 31.7 31.1 2838 29.8 321
Currently enrolled in school 876 352 24 0.7 03 0.2 0.1
Unknown 0.0 89 18.8 17.0 15.6 14.9 13.0
2020
Less than high school 1.7 26 33 4.1 53 53 6.0
High school 94 29.1 263 273 293 32.7 36.0
Technical school or junior college 0.0 7.0 9.0 10.1 11.1 11.7 11.8
University or more 0.0 14.3 376 38.2 354 329 29.8
Currently enrolled in school 88.9 36.6 22 0.7 0.3 0.2 0.1
Unknown 0.0 104 216 19.6 18.7 17.2 16.2
Women
2000
Less than high school 38 4.8 54 53 4.8 6.9 14.0
High school 9.1 34.9 403 46.9 50.7 51.7 56.3
Technical school or junior college 0.0 274 331 303 286 258 17.7
University or more 0.0 9.0 16.1 135 126 12.7 89
Currently enrolled in school 87.1 219 1.3 0.5 0.2 0.1 0.0
Unknown 0.0 20 3.8 35 3.1 29 3.1
2010
Less than high school 29 43 4.0 33 37 38 36
High school 7.3 28.1 28.2 304 357 418 45.7
Technical school or junior college 0.0 19.2 24.8 300 311 285 272
University or more 0.0 124 259 215 159 13.1 123
Currently enrolled in school 89.7 282 1.5 0.6 0.3 0.3 0.2
Unknown 0.0 79 15.8 14.2 132 126 1.1
2020
Less than high school 1.2 20 29 37 37 3.1 37
High school 6.6 24.1 222 25.0 275 29.8 352
Technical school or junior college 0.0 154 19.2 214 244 292 302
University or more 0.0 159 357 320 27.7 22.5 16.7
Currently enrolled in school 92.1 332 1.5 0.6 03 0.2 0.2
Unknown 0.0 94 18.6 17.2 164 15.1 14.0

educational attainment for each age group. University
graduates typically had the lowest birth rates among men
aged 20-44 years. For example, the birth rate for uni-
versity graduates aged 30-34 years was 139.7 per 1,000
men in 2000, which was smaller than those of other
educational attainments. In contrast, the birth rate for

university graduates tended to be the lowest only among
persons aged 20-29 years for women. In addition, the
birth rate was often higher in university graduates or
technical school or junior college graduates compared
with high school graduates or less than high school grad-
uates among women aged 30-49 years. Furthermore,
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Table 2 Birth rate (estimated number of births per 1,000 persons) by gender, year, and educational attainment for each age group

Educational attainment, year, and gender Age group

15-19 20-24 25-29 30-34 35-39 40-44 45-49
Men
2000
Less than high school 15.6 84.5 96.9 796 458 16.3 53
High school 7.6 429 93.3 97.3 54.7 16.5 5.1
Technical school or junior college - 295 81.1 943 584 18.5 59
University or more - 10.1 47.0 82.3 533 17.2 54
2010
Less than high school 13.7 80.6 109.6 85.0 452 16.7 82
High school 6.3 411 94.4 93.9 493 17.2 7.2
Technical school or junior college - 316 99.9 105.3 56.0 19.6 9.0
University or more - 133 61.9 94.6 56.2 19.6 8.7
2020
Less than high school 1.1 76.0 94.7 783 49.6 18.6 80
High school 35 27.6 77.2 84.8 51.7 171 7.0
Technical school or junior college - 22.1 826 105.8 63.5 208 84
University or more - 7.3 523 96.7 62.0 217 9.5
Women
2000
Less than high school 62.0 111.2 98.3 77.5 373 58 0.2
High school 20.3 71.3 119.9 99.2 395 6.2 0.1
Technical school or junior college - 29.7 87.7 92.1 426 6.9 0.2
University or more - 9.8 456 753 433 7.5 0.2
2010
Less than high school 45.7 110.6 1129 77.5 453 14.1 0.9
High school 18.8 66.7 115.0 96.4 49.6 114 0.3
Technical school or junior college - 319 98.8 101.1 55.1 13.2 04
University or more - 104 539 89.8 597 15.1 0.7
2020
Less than high school 317 1004 108.1 826 47.2 14.5 0.5
High school 108 46.7 97.9 92.1 55.1 143 04
Technical school or junior college 0.0 246 939 107.7 65.6 16.2 06
University or more - 6.6 50.7 97.2 69.0 21.2 1.0

regardless of educational attainment, the birth rate
increased among married persons aged 25—49 years from
2000 to 2020 for males and females.

Table 3 shows the results of the inequality indexes for
birth rate, depending on educational attainment by age
group, gender, and year. An SII value larger than 0 or a
RII value larger 1 indicates that the birth rate increases
with an increase in educational attainment and an edu-
cational disparity in the birth rate exists. The values of SII
and RII were below 0 and 1, respectively, among persons
aged 20-29 years, indicating that the birth rate decreased
with an increase in educational attainment. In contrast,
the values of SII and RII tended to be above 0 and 1,
respectively, among individuals aged 30-49 years. This
indicated that the birth rate increased with an increase in
educational attainment, and an inequality by educational
attainment existed among persons aged 30-49 years.
Moreover, SII and RII values increased from 2000 to 2020
among males and females aged 30-49 years. For example,

estimates of SII for men aged 30—34 years increased from
2.8 in 2000 to 29.4 in 2020, and estimates of RII increased
from 1.04 in 2000 to 1.39 in 2020. This indicates that
inequality by educational attainment increased from
2000 to 2020 among males and females aged 30—49 years.

Discussion

This study investigated trends in the number of new-
borns per population by educational attainment in Japan.
To the best of our knowledge, this is the first study to
demonstrate difference in birth rate depending on educa-
tional attainments in Japan using national birth data and
investigate the change in the difference over the years.
The results demonstrate that the relationship between
educational attainment and birth rate differed depending
on age and the birth rate was rather higher in those with
lower educational levels in their twenties. However, the
results of the inequality indicators showed that individu-
als with higher educational attainment tended to have a



Okui BMC Pregnancy and Childbirth (2024) 24:198

Page 7 of 9

Table 3 Results of inequality indexes for birth rate depending on educational attainment

Age group

20-24 25-29 30-34 35-39 40-44 45-49
Year and Estimates (95%ClI)  Estimates (95%Cl) Estimates (95%Cl) Estimates (95%CI) Estimates (95%Cl) Estimates (95%Cl)
gender
Sl
Men
2000 -789(-1353,-225) -586(-144.6,273) 28(-738,795) 104 (-24.5,45.2) 19(-4.8,85) 04(-25,33)
2010 -72.7 (=1350,-104)  -54.2(-1494,41.0) 152(-43.5,739) 15.0(1.9,282) 4.2(-04,88) 1.3(-43,7.0)
2020 -74.0 (=167.1,19.0) -51.2(-1248,223) 294 (-476,106.3) 19.2(-12.0,50.5) 5.2(-5.7,16.0) 22(-40,83)
Women
2000 -110.1 (=149.6,-70.5) -64.0(-2055,776) -4.1(-899,81.7) 6.8(43,93) 19(1.2,26) 0.0(-03,04)
2010 -1122(-166.7,-57.6) -719(-169.8,259) 12.3(-60.8,854) 16.0(13.7,183) 1.7(-9.1,125) -0.1(-21,1.8)
2020 -103.3 (-210.8,4.2) -72.2(-1483,40) 204 (-48.8,89.5) 27.1(64,47.7) 7.8(-2.3,180) 05(-04,14)
RIP*
Men
2000 0.12(0.01,1.24) 0.43(0.10,1.83) 1.04(0.44,2.47) 1.23(0.63,2.39) 1.12(0.77,1.63) 1.07(0.63,1.82)
2010 0.15(0.03,0.87) 052(0.16,1.74) 1.18 (0.64,2.16) 1.34(1.04,1.74) 1.26 (0.98,1.61) 1.18 (0.58,2.39)
2020 0.09(0.01,0.92) 048 (0.16,1.42) 139(0.62,3.13) 141(0.82,242) 1.30(0.72,2.33) 1.29(0.59,2.81)
Women
2000 0.08 (0.01,041) 042(0.07,2.71) 0.95(0.35,2.58) 1.19(1.11,1.27) 1.34(1.23,1.45) 1.18(0.14,9.76)
2010 0.07(0.01,0.38) 041(0.11,1.61) 1.16(0.51,2.62) 1.36 (1.27,1.46) 1.13(049,261) 0.86 (0.02, 34.64)
2020 0.05(0.01,0.28) 038(0.12,1.26) 1.25(0.61, 2.55) 1.59 (1.06, 2.40) 1.57(0.92, 2.69) 2.14(0.51,9.02)

Cl, confidence interval; Sll, slope index of inequality; RIl, relative index of inequality

*The linear regression model was used to calculate Rll and SI.

relatively favorable trend in the birth rate compared to
those with lower educational attainment over the past
decades. Possible causes and the implications of the
results are discussed below.

Among persons aged 20-29 years old, the birth rate
was relatively lower in university graduates among males
and females. The proportion of married persons is higher
in persons with lower education levels compared with the
higher educated persons among persons in their twenties
in Japan [17], and an opposite trend was observed in per-
sons in their thirties or older. It is known that a delay in
marriage occurs among persons with higher educational
attainment among males in Japan [30]. Therefore, it is
considered that the difference in the proportion of mar-
ried persons largely affects the difference in the birth rate
because the proportion of infants who were born without
a marriage is low in Japan [4]. In contrast, the birth rate
for university graduates tended to be the lowest among
married men aged 20-44 years and among married
women aged 2029 years. A study in Japan indicated that
married women with university degrees tend not to have
a child compared to those with lower educational attain-
ment [31]. Additionally, the average number of children
tends to be higher in men aged 45-49 years with lower
educational attainment in Japan [32]. Therefore, it is con-
sidered that the result that persons with lower educa-
tional attainment had a lower birth rate among men aged
30—-49 years was mainly caused by the lower rate of mar-
ried persons.

Furthermore, inequality in the birth rate, depending
on educational attainment, increased among persons
in their thirties and forties in both males and females
from 2000 to 2020. An increase in disparity in marriage,
depending on educational attainment, is a possible cau-
sation for the phenomenon. According to the Japanese
National Fertility Survey, the proportion of persons who
consider economic factors and educational attainment
as a requirement for a marriage partner increased from
2002 to 2021 among never-married persons [32].

With regard to the analysis method, SII and RII were
used to show an inequality in birth rate depending on
educational attainment in this study. Although SII and
RII are often used to compare disparities depending on
different kinds of socioeconomic status, these methods
are primarily used to show an inequality of outcomes
depending on one socioeconomic status. We could dem-
onstrate whether the birth rate showed an increasing or
decreasing trend with an increase in educational attain-
ment for each age group by showing SlIIs and RIls in
this study. It was also possible to show whether inequal-
ity depending on educational attainment increased or
decreased over the years by using inequality indexes.

As implied in this study, the results showed that per-
sons with a higher educational attainment showed a rela-
tively favorable trend in the birth rate, compared with
persons with a lower educational attainment in recent
decades, and this trend might continue in the future. The
findings suggest that administrative support of marriage
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for individuals with lower educational attainment may be
necessary in males and females to ameliorate the declin-
ing birth rate in Japan. In contrast, the birth rate among
married persons tends to be lower in persons with uni-
versity degrees among men, and it is important to scru-
tinize the reason. Therefore, it is considered that an
improvement in the disparity depending on educational
attainment or support for individuals with lower educa-
tional level might not be sufficient to resolve the declin-
ing birth rate issue in Japan.

There are some limitations to this study. First, the Cen-
sus and the Vital Statistics data in this study needed to be
merged; therefore, some mismatches may have occurred
in the data linkage, and some birth data could not be
merged with the Census data. For example, if parents
changed municipality between the birthday of an infant
and the survey date of the Census, the birth data could
not be merged with the Census data. In addition, there
might exist some couples who divorced early after child-
birth, and it is possible that data on those couples could
not be correctly matched with the birth data. Moreover,
as it is a representative indicator of socioeconomic status,
we focused on educational attainment in this study. In
contrast, income is another major representative indica-
tor of socioeconomic status, although data was unavail-
able. Income was associated with the number of children
for a man in Japan [8], and it is possible that income
explains the association between educational attain-
ment and birth rate to some degree. Using different types
of data, a study focusing on income as a socioeconomic
status will be meaningful in the future. In contrast, this
study used the Census and the Vital Statistics in Japan,
and the results of this study represent trends in all of
Japan.

Conclusion

We investigated a five-year age group- and gender-spe-
cific birth rate depending on educational attainment
using nationwide government statistics data in recent
decades in Japan. An association between educational
attainment and the birth rate differed between persons
in their twenties and older age groups. In addition, per-
sons with a higher educational attainment tended to have
a relatively favorable birth rate trend in comparison to
persons with a lower educational attainment in recent
decades. The results suggest that administrative support
of marriage for individuals with lower educational attain-
ment or lower socioeconomic status may be required in
males and females to ameliorate the declining birth rate
in Japan.
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