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Abstract 

This paper examines the relationship between access to fertility treatment, access to Assisted 

Reproductive Technology (such as in vitro fertilization (IVF) and intracytoplasmic sperm injection 

(ICSI)) and socioeconomic class in Japan using data from an internet monitoring survey conducted 

by the author. The analysis revealed that (1) the probability of use of fertility treatment was higher 

for households with higher levels of annual household income, and (2) the probability of use of 

Assisted Reproductive Technology was higher for women with higher educational backgrounds. In 

Japan, insurance coverage was extended to cover fertility treatment in April 2022. Insurance 

coverage for fertility treatment is expected to partially reduce the financial burden on couples using 

this service. However, the results presented here suggest that bridging the social stratification gap in 

access to Assisted Reproductive Technology (ART) will not be achieved solely by reducing the 

financial burden on the patient. 
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1. INTRODUCTION 

The number of couples undergoing fertility treatment is increasing around the world. Among 

infertility treatments, Assisted Reproductive Technology (hereinafter referred to as ART) such as in 

vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI) are the most prominent. 

Whether ART are covered by insurance differs from country to country, but in many cases, the 

patient must bear high costs. Therefore, the relationship between socioeconomic stratification and 

access to ART has been repeatedly examined in developed countries. 

Japan has the highest annual total number of ART procedures in the world [Chambers et al. 

2021]. However, in Japan, little is known about the relationship between socioeconomic 

stratification and access to ART, which has principally accumulated in developed countries. 

Therefore, this paper clarifies the relationship between socioeconomic class and access to ART in 

Japan. 

 

2. PREVIOUS STUDIES 

In the U.S., two main variables, namely race and socioeconomic class, have been used to assess access 

to fertility treatment and ART (and its outcomes). In line with the aim of this paper, I present a study 

that empirically demonstrates the impact of socioeconomic class on access to fertility treatment and 

ART. Smith et al. (2011) found that higher household income and women's higher education mediated 

access to more advanced treatment and more frequent treatment, leading to higher pregnancy rates 

[Smith et al. 2011]. In addition, Tierney et al. (2019) examined the rate of births resulting from ART 

from birth statistics data covering 2010 to 2017 and noted that level of education had an impact across 

all age groups but was characterized as having the greatest impact on the 35-39 and 40-44 age groups 

[Tierney et al. 2019]. 

In the United Kingdom, the association between socioeconomic class and seeking medical 

help regarding infertility has been repeatedly examined. Although the results are inconsistent due to 

differences in survey timing and sampling methods, relatively recent studies have noted an association 
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between higher educational attainment and professional status and seeking medical help regarding 

infertility. Morris et al. (2011) analyzed response data from women who had conceived or attempted 

to conceive and noted that educational level and social status were not associated with seeking medical 

support for infertility. [Morris et al. 2011]. On the other hand, analyzing a cross-sectional survey of 

men and women between the ages of 16 and 74 in the United Kingdom, Datta et al. (2016) found that 

higher educational level and professional status were associated with a greater tendency to seek 

medical and professional help to treat infertility [Datta et al. 2016]. 

In addition to the U.S. and U.K. studies reviewed above, the association between 

socioeconomic stratification and ART has been examined in Australian and Scandinavian studies. In 

Australia, for example, the association between socioeconomic measures and access to ART has been 

examined using The Index of Relative Socioeconomic Advantage and Disadvantage [Harris et al. 

2016]. Harris et al. (2016) found that those with higher socioeconomic status were more likely to 

access ART, even after controlling for age at first birth as a proxy indicator of the need for fertility 

treatment. Furthermore, the association between socioeconomic class and the accessibility of ART has 

also been examined in Denmark. Denmark has both public and private sector ART clinics. 

Interestingly, even in public sector clinics, where the financial burden on individuals is quite light, 

higher levels of education and income have been found to be associated with access to ART [Brautsch 

2022]1. 

As described above, the determinants of access to fertility treatment and ART have been 

repeatedly examined from the perspective of socioeconomic inequality in developed countries. 

Although the findings have been inconsistent due to differences in survey timing and sampling 

                                                       

1  This paper also found that women's participation in the labor market increased their odds of using ART. 
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methods, it has been noted that, in general, the higher the socioeconomic status of a person is, the 

higher the percentage of access to fertility treatment and ART. 

Based on the above results, I review the previous studies on this issue in Japan. Iba et al. 

(2021) examined the relationship between access to infertility treatment and household income using 

data from The 15th Japanese National Fertility Survey (Iba et al. 2021). The results revealed that the 

percentage of medical facility visits increases linearly from low-income groups (less than 4 million 

yen) to high-income groups (8 million yen or more). In particular, households with annual incomes of 

6-8 million yen or more show a higher percentage of medical visits than those with annual incomes of 

less than 4 million yen. In other words, in Japan, as in Europe and the U.S., the higher that the 

household income is, the higher the probability to accessing fertility treatment. However, there are 

limitations to the previous studies conducted in Japan. Specifically, the dependent variable used in 

these studies was "whether the couple received infertility treatment or not," and no data were used to 

distinguish whether the couple received general fertility treatment or ART. Therefore, this paper 

examines the relationship between socioeconomic stratification and access to fertility treatment by 

dividing the dependent variable into groups according to whether or not they have previously utilized 

general fertility treatment and whether or not they have previously utilized ART. 

 

3. METHOD 

3.1. DATE 

The data used in this paper come from an internet monitoring survey for which the author designed 

the questionnaire. The conducting the survey was commissioned to Macromill, Inc by the auther. The 

sample consisted of 30’s women who were either “married,” “childless,” and “have thought about 

fertility treatment or fertility control (“Ninkatu” in Japanese),” and was assigned according to the 

population size of eight areas in Japan (Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, and 

Kyushu). The survey was conducted from March 26, 2020 to March 27, 2020. The number of valid 

responses was 1,034. The main questions asked regarded the annual income and educational 
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background of the respondents and their spouses and whether they had experience with general fertility 

treatment and ART. 

 

3.2. VARIABLES 

The dependent variables are a dummy variable for experience with fertility treatment and a dummy 

variable for experience with assisted reproductive technology. The former was defined as 1 if the 

respondent had experienced any of the following fertility treatments: (1) Testing, 2) Timed intercourse, 

3) AIH, 4) IVF, and 5) ICS; it was set as 0 otherwise. The latter was defined as 1 if the respondent had 

experience with either or both IVF and ICSI and 0 otherwise. 

The explanatory variables were defined as follows. Household income was measured with a 

question asking each couple's annual income in units of 1 million yen. The figures were calculated by 

converting each couple's annual income to the median of their class and adding them together and 

categorizing the results into five variables: less than 4 million yen (low), 4 million yen to 6 million 

yen (lower-middle), 6 million yen to 8 million yen (middle), 8 million yen to 10 million yen (upper-

middle), and 10 million yen or more (high). Educational background was measured by the question 

"Which of the following schools did you and your spouse last attend? Please treat dropouts and in-

school enrollments the same as graduation." Specifically, the response categories were 1) junior high 

school/high school graduate, 2) vocational school/junior college/technical college graduate, and 3) 

university (4-year degree), graduate school, or college (6-year degree). The number of years of 

marriage was a three-valued categorical variable including the levels of "less than 5 years," "5-9 

years," and "more than 10 years," based on the question "how long has it been since the respondents 

were married." The wife's employment was captured by a dummy variable that reflected whether the 
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respondent was currently employed, with 1 indicating yes and 0 indicating no. The region of residence2 

was a categorical variable based on a question that asked respondents to indicate their place of 

residence at the time they registered as monitors, and the response options included Hokkaido, Tohoku, 

Kanto, Chubu, Kinki, Chugoku, Shikoku, and Kyushu. The reference category was Kanto. The wife's 

age of 35 and older dummy was a categorical variable that used 0 for ages 30 to 34 and 1 for ages 35 

to 393. 

 

4. RESULTS 

In this paper, I proceed with the analysis taking the following steps. (1) Descriptive analysis is 

conducted through cross tabulations of the association between socioeconomic strata and the presence 

or absence of experience with fertility treatment and ART. (2) A multivariate analysis is conducted 

using binomial logistic regression analysis with the presence or absence of experience with fertility 

treatment and ART as the dependent variables. 

 

4.1. DESCRIPTIVE RESULTS 

Before the multivariate analysis is presented, the descriptive statistics are reviewed in this section. 

Tables 1 through 6 show the cross-tabulation tables for "household income" and "education 

background of men" and "education background of women" with "fertility treatment" and "assisted 

reproductive technology." Significant differences at the 5% level are shown in Table 4: Cross-

tabulation of household income and experience with ART and Table 5: Cross-tabulation of educational 

background of women and experience with ART. Confirming each of these results, Table 4 shows that 

                                                       

2 Respondents chose their region of residence when they registered as monitors with the survey 

company, not when they responded to the specific monitoring survey analyzed in this paper. 

3  As noted above, the sample consisted of women in their 30 s. 
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the higher the annual household income is, the higher the percentage of respondents utilizing ART. 

Table 5 shows that the higher a woman's educational background is, the more likely she is to utilize 

ART. In other words, when fertility treatment and ART were considered separately, there was no 

significant association between whether or not a couple had experienced fertility treatment and either 

their annual household income or the couple's respective educational background, but a significant 

association was confirmed between ART and both annual household income and the educational 

background of women. 
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4.2. MULTIVARIATE ANALYSIS 

In this section, the results of the multivariate analysis are presented. 
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First, Table 7 displays the descriptive statistics of the variables used in the multivariate analysis. Table 

8 then presents the estimation results of the binomial logistic regression analysis with the dummy 

variable for experience with fertility treatment as an independent variable, and Table 9 presents the 

estimation results of the binomial logistic regression analysis with the dummy variable for experience 

with ART as an independent variable. In both analyses, only control variables were included in Model 

1, while the variables related to socioeconomic stratification (annual household income and the 

couple's respective educational background) were included in Model 2. As can be seen in both Table 

8 and Table 9, the -2Log-Llikelihood values are lower and the Cox-Snell R2 and Nagelkerke R2 values 

are higher for Model 2 than for Model 1. In other words, the explanatory power of the model is 

increased by the inclusion of variables related to socioeconomic stratification in Model 2. 

Let us now review the results by comparing Tables 8 and 9. First, the presentation of Model 

2 in Table 8 shows that the probability of experiencing fertility treatment decreases with decreasing 

annual household income when controlling for employment status of the woman, the woman's age, 

the number of years married, and the region of residence. On the other hand, the educational 

background of the wife and husband is not statistically significant to the probability of access to 

fertility treatment. 

We next review the results displayed in Table 9, where the ART experience dummy variable 

is as the dependent variable. Reviewing the presentation of Model 2 in Table 9, we find that the effect 

of household income tends to be similar to that in Table 8. That is, the lower that the household income 

is, the lower the probability of utilizing ART. However, the effects of educational background show 

different trends in Tables 8 and 9. Table 9 shows that the probability of experiencing ART varies with 

the wife's educational background. Specifically, the probability of experiencing ART is approximately 

2.6 times higher for those with a vocational or junior college education and approximately 3.0 times 

higher for those with a university education or higher than it is for those with a high school education 

or less. 
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Checking the effect of educational background on the probability of experiencing fertility 

treatment shows no statistically significant difference. On the other hand, the analysis using the 

dummy variable for experience with assisted reproductive technology as the dependent variable 

confirms a statistically significant difference in the effect of the woman's educational background. 

Using the category of junior high school/high school graduate as the reference category, the odds ratio 

is approximately 2.6 times higher for those with junior college/technical school/technical college level 

education and approximately 3.0 times higher for those with college/graduate school level education 

in terms of the odds ratio for the probability of having previously utilized ART. Women's higher 

educational background increases their odds of experiencing ART, while men's educational 

background has no statistically significant effect on their odds of experiencing ART. 

 

5. DISCUSSION 

This paper examined the relationship between access to fertility treatment and ART and 

socioeconomic class in Japan. The relationship between access to ART and socioeconomic class has 

been repeatedly examined in developed countries. On the other hand, the socioeconomic strata of 

couples who use ART have not been clarified, although Japan annually performs the highest total 

number of ART procedures in the world. 

The results of this paper can be summarized in the following three points. First, when 

controlling for a wife's employment status, a wife's age, years of marriage, and region of residence, 

the results show that the lower the household income is, the lower the probability of utilizing either 

fertility treatment or ART. Second, while we could not confirm a significant effect of the wife's 

educational background on access to fertility treatment, we could confirm an effect of the wife's higher 

educational background on access to ART. Third, the husband's educational background had no 

statistically significant effect on either access to fertility treatment or  to ART. 

Based on the above results, two perspectives will be considered, namely, insurance coverage 

of fertility treatment and the effect of a woman's educational background. First, I would like to discuss 
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the trend of insurance coverage for fertility treatment. In Japan, insurance coverage of fertility 

treatment (including ART) became applicable in April 2022. The data used for the paper's analysis 

were obtained from a survey conducted in 2020, which means that the data were obtained before 

insurance coverage of fertility treatment was introduced. Therefore, it is necessary to examine what 

changes occur (or not) in the relationship between access to fertility treatment (including ART) and 

socioeconomic stratification as a result of the insurance coverage of fertility treatment. Second, I 

would like to discuss the effects of women's educational backgrounds on access to fertility treatment. 

In this paper, we found that male educational background has no statistically significant effect on 

access to either fertility treatment or ART, while female educational background positively impacts 

the probability of access to ART. The reason that a woman's higher educational background leads to 

a higher probability of accessing to ART is not clear in this paper. However, if we are to aim for a 

society in which ART is available to all who wish to use it, regardless of socioeconomic class, then it 

will be necessary to clarify the mechanism of the effect of women's higher educational background on 

their access to ART. 
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