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1  | INTRODUC TION

Assisted reproductive technology (ART) is now a widely accepted 
infertility treatment in Japan. According to the latest report from 

the Japan Society for Obstetrics and Gynecology (JSOG), 454,893 
treatment cycles were implemented and 56 979 neonates were 
born during 2018, both of which are increased from previous 
years and are the highest since the registry was launched in 20071 
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Abstract
Purpose: We investigated the cumulative live birth rate (CLBR) in women receiv-
ing governmental subsidies for assisted reproductive technology (ART) in Saitama 
Prefecture, Japan.
Methods: Women who applied for subsidies from Saitama Prefectural Government 
for the first time in 2016 were enrolled and followed up until the end of 2017. 
Treatment information, including live birth, was obtained from the Japanese ART reg-
istry by linking it with unique identification numbers for treatment. Patients’ factors 
associated with having a live birth were investigated.
Results: Of 1,072 women (2,513 applications), 495 (46.2%) had a live birth with 8 
(1.6%) twin pregnancies. The CLBR over six subsidized cycles was 53.7% for women 
aged <40 years, and 17.2% over three subsidized cycles for women 40- 42 years; high-
est among women <35 years (58.4%), followed by those aged 35- 39 years (49.3%). 
Multivariate analysis revealed patient age as the only independent factor for having 
a live birth.
Conclusions: The CLBR of women receiving subsidies for ART was greatest in women 
aged <35 years. Effective policies for promoting ART among younger couples who 
seek infertility treatment are essential.
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despite a rapidly decreasing trend of the total numbers of babies 
born in Japan.2 One of the main reasons for the increased num-
ber of ART cycles in Japan is attributable to the advanced age 
for women seeking this option. As is common in many developed 
countries,3 women tend to delay child bearing in Japan,4 and face 
an increased risk of infertility related to advanced age; from the 
report of the JSOG, 41.8% of registered ART cycles were those 
for women in their 40s,1 which is extremely high compared with 
other countries.5

Although the health insurance system in Japan provides univer-
sal coverage,6 ART treatment is an exception, and patients must pay 
for ART treatment out of their own pockets. However, the Japanese 
government currently reimburses a part of the ART treatment cost 
for six attempts for women aged <40 years, and for three attempts 
for women aged 40- 42 years since 2014. There was an upper limit of 
7 300 000 JPY (approximately 70 200 USD using a 2021 exchange 
rate of 1 USD = 104 JPY) per annual couple's income for receiving 
the subsidies, but this policy was modified in January 2021 because 
of the recent stagnation in the Japanese total fertility rate.7 The 
newly introduced elimination of the income limit is expected to fur-
ther increase the number of ART treatment cycles. However, to date, 
the live birth impact of governmental subsidies for ART treatment 
has not been fully evaluated.8 More specifically, among those re-
ceiving subsidies, little is known about who had a live birth in terms 
of age groups, infertility reasons, income levels, or the number of 
subsidized cycles. Such evaluation is essential for drafting an effec-
tive policy for the utilization of ART treatment in Japan. However, in 
Japan, nationwide individual- based data on the governmental subsi-
dies for ART is not available, partly because the Ministry of Health 
Labour and Welfare has not collected such data and partly because 
the governmental subsidies were mainly managed by local munici-
palities including a core city (populations >200 000), an ordinance- 
designated city, and otherwise prefectural government. Therefore, 
we aim to investigate CLBR according to the number of receiving 
governmental subsidies in women stratified by different age groups 
using individual data managed by Saitama Prefectural Government.

2  | MATERIAL S AND METHODS

This is a retrospective study using individual data based on the ap-
plication of governmental subsidies for ART managed by Saitama 
Prefectural Government. We applied for access to individual 
data for ART subsidies in anonymous form to Saitama Prefectural 
Government during 2016 and 2017. In Saitama prefecture, gov-
ernmental subsidies were managed by core cities with populations 
>200 000 (Koshigaya, Kawagoe, and Kawaguchi), and an ordinance- 
designated city (Saitama city) and otherwise Saitama Prefectural 
Government, and the same applied to the individual data related 
to them. The population and number of households covered by this 
study in 2016 were 5 315 797 and 2 978 871, respectively: being 
73.1% and 72.5% of the overall Saitama Prefecture because the 
above cities were excluded. Kawaguchi was designated as a core city 

in 2018, and applicants from the city before 2018 were included in 
this study. Subsidies for ART are eligible for couples in which the 
woman is aged less than 43 years and with an annual couple's in-
come of less than 7 300 000 JPY. This study was approved by the 
institutional review board of Saitama Medical University (Approval 
number, 904; September 2019) and the ethics committee of the 
JSOG (Approval number 2020- 2; June 2020). After these approvals, 
the Saitama Prefectural Government provided us with access to data 
without any identifying information.

Individual data for application used for the analysis included the 
number of applications, patients’ age, and the husband's and wife's 
annual income. Treatment types were classified as follows: A, cy-
cles with fresh embryo transfer (ET); B, Cycle with freeze- all and a 
subsequent frozen- thawed embryo transfer (FET); C, FET cycles; 
D, cancelation because of patients’ health problems; E, cancel-
ation because of failed fertilization or embryo development; and F, 
cancelation because of failed oocyte collection. We also used the 
fertilization methods for fresh ET cycles including in vitro fertiliza-
tion (IVF), intracytoplasmic sperm injection (ICSI), and the results in 
terms of conception from the application information. Husband's 
and wife's annual income was based on a proof of earnings for pre-
fectural tax or a taxation certificate. Women who reported no in-
come were defined as housewives. The data also included unique 
identification numbers for the designated treatment cycle based 
on the Japanese ART registry in which almost all treatment cycles 
conducted in Japan are registered. This study linked the individual 
data for application and the Japanese ART registry to confirm a live 
birth status. From the Japanese ART registry, information on infer-
tility diagnosis, fresh/FET status, ovarian stimulation protocols for 
fresh cycles, fertilization methods (IVF/ICSI), number of collected 
oocytes, number of embryos transferred, and number of embryos 
cryopreserved and pregnancy outcomes including live birth status 
was used for the analysis.

A flow diagram of this study is shown in Figure 1. In all, 1872 
women applied governmental ART subsidies for the first time during 
2016. Among these, ICSI using non- ejaculated (testicular or epidid-
ymal) spermatozoa, and cycles with oocyte freezing based on med-
ical indications, or with no information for couple's income were 
excluded. Of the remaining 1807 women considered as eligible for 
sampling, 705 women (39.0%) were excluded because of missing 
identification numbers in the ART registry in at least one of the ap-
plications, and 30 women were excluded as they were unmatched in 
the ART registry. Finally, 1072 women and 2513 applications up to 
the end of 2017 with live birth status were included for the analysis.

Using these data, we have calculated the cumulative live birth 
rate (CLBR) according to the number of applications for subsidies. 
The definition of CLBR was the first live birth per individual patient. 
We took a conservative approach to calculate this, assuming that 
none of the women who discontinued making applications would 
have had a live birth. Thus, the numerator was the number of live 
births divided by the total number of women included. Once a 
woman had achieved her first liveborn baby, they did not contribute 
to any further CLBRs for our analysis. CLBRs were calculated for 



     |  453JWA et Al.

three age groups based on the first application for a subsidy in 2016 
(<35, 35- 39, and 40- 42 years). For women aged 40- 42, governmen-
tal subsides were only allowed for three ART cycles, and CLBRs were 
calculated up to this level for all.

2.1 | Statistical analysis

First, application information was analyzed for the included and ex-
cluded samples among the eligible sample (n = 1807) to evaluate the 
pattern of inclusion. Then, baseline characteristics were analyzed 
according to different age groups using chi- squared or Fisher's exact 
tests or one- way analysis of variance as appropriate. Among the ana-
lyzed sample, information on fresh cycles at the first application was 
available for 980 women, and the treatment information for fresh 
cycles was analyzed according to the different age groups. Finally, 
patient factors associated with having a live birth were investigated. 
Because the outcomes were not rare (ie, >10%), we directly esti-
mated relative risks (RRs) of patient factors for having a live birth 
using a generalized linear model for a binomial family with log- link 
function instead of calculating odds ratios using logistic regression 
modeling.9 In the multivariable model, age at the time of first ap-
plication in 2016, infertility diagnosis, quartiles of annual couple's 
income, and housewife status were included. All analyses were con-
ducted using the STATA MP statistical package, version 16.0 (Stata). 
A two- tailed P value of <.05 was considered statistically significant.

3  | RESULTS

Characteristics based on application information for the eligible 
sample of women stratified according to inclusion/exclusion status 
are shown in Table 1. The included women were more likely to in-
clude cycles with fresh ET compared with excluded women at the 

first application, while the proportions of freeze- all and a subse-
quent FET and canceled cycles were higher among the excluded 
women, with statistical significance (P < .001). The mean total 
number of subsidies and mean annual couple's income were signifi-
cantly higher among the excluded women (2.34 [standard deviation, 
SD ± 1.28] for analyzed sample vs. 2.55 [SD ± 1.44] for excluded 
sample, P = .002).

Baseline characteristics for the analyzed sample stratified by the 
women's age are shown in Table 2. For the treatment type at first 
application, the proportion of freeze- all and a subsequent FET cy-
cles was higher in the younger age group, while the proportions of 
canceled cycles were higher in the older age group with statistical 
significance (P < .001). For infertility diagnosis, the proportions of 
tubal factor and male factor infertility diagnoses were significantly 
higher in the younger age group (P = .005 for tubal factor and P = .04 
for male factor, respectively), while other infertility diagnoses were 
more prevalent in the older age group.

The CLBR according to the number of applications stratified by 
women's age is shown in Figure 2. Of 1,072 women included, 495 
(46.2%) actually had a live birth, of which eight (1.6%) were twin 
pregnancies. 339 live births (68.5%) were derived from FET cycles, 
and there was no significant association between treatment type 
(A- C) and patients’ age in live birth cases (P = .71). The CLBR over 
six ART subsidies was 53.7% for women aged <40 years and 17.2% 
over three subsidies for women aged 40- 42 years; it was highest 
among women aged <35 years (58.4%), followed by those in the 35- 
39 years group (49.3%). The CLBR increased up to the fourth or fifth 
application but plateaued gradually between that and the sixth ap-
plication. Detailed numbers of applicants and live births according to 
the number of governmental subsidies are shown in Table S1.

Treatment information for fresh cycles at the first application strat-
ified by age group is shown in Table 3. For ovarian stimulation, natural 
cycles were selected for 14% of women across all age groups, while mild 
ovarian stimulation using clomiphene citrate (CC) alone was more often 

F I G U R E  1   Flow diagram of sample selection



454  |     JWA et Al.

selected in the older group. GnRH agonist and antagonist protocols ac-
counted for almost half of the cycles for women aged <35 years, but the 
proportions decreased with age. The mean number of oocytes collected 
was highest in those aged <35 years (mean 8.0, SD ± 7.2), while that in 
the 40- 42 years group was 4.2 (SD ± 5.2). Fresh ET was conducted in 
44% to 48% of all age groups, and single embryo transfer (SET) was 
conducted in 98.8% of women aged <35 years, in 90.3% of those aged 
35- 39 years, and in 80.0% of those aged 40- 42 (P < .001). The mean 
number of frozen embryos was the highest in those aged <35 years 
(mean 2.5, SD ± 3.1), while it was the lowest (mean 1.0, SD ± 1.7) in 
those aged 40- 42 years with statistical significance (P < .001).

The RRs and 95% CIs of patient characteristics for having a live 
birth are shown in Table 4. In the crude analysis, a diagnosis of male 
factor infertility was significantly positively associated with having 
a live birth (RR 1.17; 95% CI 1.003- 1.36). Similarly, compared with 
the lowest quartile of annual couple's income, the third highest 
quartile demonstrated a higher RR for having a live birth (RR 1.22; 
95% CI 1.01- 1.47). However, age remained the only significant asso-
ciation for the having a live birth in the adjusted model. Compared 
with women aged <35 years, women aged 35- 39 and 40- 42 years 
demonstrated significantly decreased RRs (0.84; 95% CI 0.74- 0.96 
and 0.30; 95% CI–  0.22- 0.40, respectively).

4  | DISCUSSION

In this retrospective study using individual data for women receiv-
ing governmental subsidies based on their first application in 2016, 
linked with the Japanese ART registry in which detailed treatment 
information was included, we found that the overall CLBR across 
six sets of subsidies for women aged <40 years was 53.7%; highest 
among women aged <35 years (58.4%), followed by those aged 35- 
39 years (49.3%). For women aged 40- 42 years who were allowed 
three sets of subsidies, the CLBR was 17.2%. Multivariate analysis 
revealed only patient age as an independent factor associated with 
having a live birth. To date, this is the first study using individual 
treatment information to evaluate the CLBR according to the num-
ber of governmental subsidies for ART cycles in Japan.

Governmental subsidies for ART were first introduced in Japan in 
2004 to reduce the economic burden for couples receiving infertility 
treatment and expanded step- by- step. At first, 100 000 JPY (960 
USD) per fiscal years was provided for a 2- year period for women 
whose maximum annual couple's income was 6 500 000 JPY (62,500 
USD). From 2007, it was changed to 100,000 JPY per treatment 
cycle, and patients could apply for the subsidies twice per years for a 
5- year period. The upper limit of couple's income was also elevated 

Analyzed sample 
(n = 1072)

Excluded 
sample (n = 735) P valueb 

Age (y) 35.6 (4.4) 36.0 (4.1) .09

Treatment typec 

A (Cycle with fresh ET) 440 (41.0) 171 (23.3) <.001

B (Cycle with freeze- all and a 
subsequent FET)

445 (41.5) 383 (52.1)

C (Frozen ET cycles) 20 (1.9) 24 (3.3)

D (Cancelation due to patients’ health 
problem)

33 (3.1) 56 (7.6)

E (Cancelation due to unfertilized egg/ 
embryo development)

116 (10.8) 94 (12.8)

F (Cancelation due to non- oocyte 
collected)

18 (1.7) 7 (0.95)

Fertilization method

IVF+ICSI 92 (8.6) 53 (7.2) .59

IVF only 413(38.5) 260 (35.4)

ICSI only 416 (38.8) 284 (38.6)

Missing 151 (14.1) 138 (19.8)

Housewife 419 (39.1) 273 (37.1) .40

Total no of subsidies 2.34 (1.28) 2.55 (1.44) .002

Annual couple's income (JPY) 4 321 475 
(1 539 174)

4 509 354 
(1 478 917)

.01

Abbreviations: ET, embryo transfer; FET, frozen- thawed embryo transfer; ICSI, intracytoplasmic 
sperm injection; IVF, in vitro fertilization; JPY, Japanese Yen.
aData are presented as the mean (± SD) for continuous variables and n (%) for dichotomous 
variables.
bAssessed using chi- square or Student's t test.
cTreatment type for first application.

TA B L E  1   ART cycle characteristics 
based on application information for 
eligible samples stratified by included and 
excluded status (n = 1807)a
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to 7,300,000 JPY. The amount of subsidies per treatment cycle was 
raised to 150,000 JPY in 2009 and further increased to 300,000 JPY 
for first- time applications since 2015. From January 2021, patients 
can now receive up to 300,000 JPY per treatment for fresh cycles 
per treatment for six attempts, and the limitation on annual couple's 
income has been discontinued.7

14% of patients selected natural cycle IVF for ovarian stimulation 
at first application, and mild ovarian stimulation using CC accounted 
for more than 20% across all age groups (Table 3). This indicates the 
Japanese typical tendency to favor mild ovarian stimulation. Also, 
freeze- all cycles accounted for more than 46.8% in age <35 years. 
Among 401 cycles of freeze- all cycle in which ovarian stimulation 
protocols were available at first application, 120 (29.9%) were GnRH 
antagonist protocols followed by 111 (27.7%) of GnRH agonist pro-
tocol, 14.0% of CC +gonadotropin, and 11.2% of CC alone. Thus, 
we speculated that a freeze- all strategy with a subsequent FET was 
mainly used for strong ovarian stimulation to avoid risks for ovarian 

hyperstimulation syndrome (OHSS). Although ART facilities mainly 
conducting mild ovarian stimulation is rare in Saitama prefecture, 
the reason for selecting ovarian stimulation using natural cycle or 
CC even in younger patients is that not a small proportion of patients 
might receive ART treatment mainly conducting mild ovarian stimu-
lation in other prefectures such as Tokyo.

With the expansion of governmental subsidies for ART, the 
number of ART treatment cycles in Japan has been increasing con-
tinuously. According to the latest report from the JSOG, 454,893 
treatment cycles including IVF, ICSI, and FET were conducted in 
2018, and 56,979 neonates were born from ART.1 The number of 
treatment cycles itself has been very high in terms of international 
comparisons; from the latest International Committee for Monitoring 
Assisted Reproductive Technology (ICMART) preliminary report, 
Japan was the second largest absolute user of ART in the world in 
2016.10 The ART utilization rate, expressed as the number of cycles 
per million population per annum, is an effective indicator of access 

TA B L E  2   Baseline characteristics for the analyzed sample stratified by age (n = 1072)a

< 35 (n = 413) 35- 39 (n = 438) 40- 42 (n = 221) P value

Age (y) 31.0 (2.6) 37.1 (1.4) 41.2 (1.3) <.001b 

Treatment type at first applicatione 

A (Cycle with fresh ET) 167 (40.4) 177 (40.4) 96 (43.4) <.001c 

B (Cycle with freeze- all and a subsequent FET) 187 (45.3) 190 (43.4) 68 (30.8)

C (Frozen ET cycles) 5 (1.2) 8 (1.8) 7 (3.2)

D (Cancelation due to patients' health problem) 20 (4.8) 8 (1.8) 5 (2.3)

E (Cancelation due to unfertilized egg/ embryo 
development)

31 (7.5) 47 (10.7) 38 (17.2)

F (Cancelation due to non- oocyte collected) 3 (0.73) 8 (1.8) 7 (3.2)

Housewife 151 (36.6) 173 (39.5) 95 (43.0) <.001d 

Annual household income (JPY) 4 258 525 (1 506 548) 4 370 113 (1 535 059) 4 342 615 (1 609 110) .80b 

Quartile of annual couple's income

Q1 (3,232,000 JPY) 105 (25.4) 107 (24.4) 56 (25.3) .95d 

Q2 (3 246 714- 4 389 754 JPY) 108 (26.2) 107 (24.4) 53 (24.0)

Q3 (4 396 909- 5 466 400 JPY) 105 (25.4) 108 (24.7) 55 (24.9)

Q4 (5 473 600- 7 292 085 JPY) 95 (23.0) 116 (26.5) 57 (25.8)

Mean total no of subsidies 2.2 (1.2) 2.5 (1.5) 2.2 (0.79) <.001b 

Infertility diagnosis

Tubal factor 74 (17.9) 52 (11.9) 21 (9.5) .005d 

Endometriosis 21 (5.1) 22 (5.0) 9 (4.1) .83d 

Anti- sperm antibody 2 (0.48) 0 (0) 0 (0) .19c 

Male factor 79 (19.1) 93 (21.2) 29 (13.1) .04d 

Unexplained 238 (57.6) 260 (59.4) 147 (66.5) .08d 

Others 48 (11.6) 56 (12.8) 46 (20.8) .004d 

Abbreviations: ET, embryo transfer; FET, frozen- thawed embryo transfer; ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilization.
aData are presented as mean (± SD) for continuous variables and n (%) for dichotomous variables.
bAssessed using one- way analysis of variance.
cAssessed using Fisher's exact test.
dAssessed using chi- square test.
eTreatment type for first application.
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to infertility care,11 and Japan had the highest worldwide (3,212 cy-
cles/million), which was ~500 times higher than Senegal, the country 
with the lowest rate (6 cycles/million). Importantly, the mean age of 
women receiving ART was extremely high in Japan: The proportion 
of registered cycles applied to women aged ≥40 years was 41.8% in 
2018. This compares with the following other developed countries: 
28.3% in Australia, 22.1% in Germany, and 23.9% in the United States 
according to the ICMART report.5 Because ART using donor oocytes/
embryos is almost never practiced in Japan, older women have to 
continue treatment multiple times to achieve a live birth compared 
with younger women, so advanced patient age has been the major 
reason for the increased numbers of ART treatment cycles in Japan.

To improve the live birth impact of governmental subsidies for ART, 
age limitations for subsidies and incentives for younger women were 
introduced in 2016; subsidies were only available for women aged 
<43 years, and patients aged 40- 42 y can only apply for three attempts, 
while patients aged <40 years can apply for six attempts. In fact, the 
CLBR in our analysis was the highest in women aged <35 years (58.4%). 
Considering that patient age was the only significant background fac-
tor for having a live birth in our study, incentives for younger couples 
would be a reasonable strategy for effective subsidies.

One of the other clinical outcomes in this study was a multiple 
pregnancy rate of only 1.6% (eight sets of twins), which is excep-
tionally low compared with other developed countries.5 This low 
prevalence is largely attributed to the high SET rate of 82%– 83% 
in 2018 12 in Japan following JSOG recommendations in 2008.13 
Moreover, the high accessibility of Japanese to ART treatment might 
also have played a role. It has been hypothesized that countries with 
restricted accessibility to ART, such as those with underinsurance or 
very limited health insurance coverage, tend to choose aggressive 
treatments such as ovarian hyperstimulation and multiple embryo 
transfer,14 which resulted in very high multiple pregnancy rates.15 In 
Japan, the ease of access to ART treatment might help decrease the 
demand of patients for more aggressive treatments. To reduce the 
high burden of healthcare costs of caring for multiple- birth infants 

after ART as well as maternal risks for pregnancy complications,16- 18 
several countries (eg, Belgium, New Zealand, and Turkey) and states 
(eg, Quebec in Canada and Connecticut in the United States) have 
introduced health insurance coverage for ART linked to SET policy, 
and have successfully achieved significant reductions both in multi-
ple pregnancy rates and in related healthcare costs.19- 22

In this study, nearly 60% of younger patients (<35 years) had a 
live birth after at least 1 year. To date, evaluation of the Japanese 
governmental subsidies, in terms of clinical practice, and outcomes, 
such as the CLBR, have not been fully investigated. Because the 
Japanese ART registry only includes cycle- specific information and 
cannot distinguish between individual patients receiving multiple 
treatment, only live birth rates per total number of treatment cycles 
with or without using subsidies were available. Thus, the CLBR using 
our data would be informative for infertile couples to decide on the 
implementation of ART using governmental subsidies.

This is the first study to investigate the impact of governmen-
tal subsidies for ART on the CLBR in Japan using individual data for 
governmental ART subsidies linked with the Japanese national ART 
registry. However, there were several limitations. First, we linked 
individual data with the Japanese ART registry using unique IDs for 
treatment cycles, but a significant proportion of these (39.0%) lacked 
this information. This might have introduced selection bias for the 
sample selected. Characteristics based on application information 
stratified by included and excluded status demonstrated that treat-
ment type, the mean total number of subsidies, and mean annual cou-
ple's income were significantly different between the included and 
excluded samples (Table 1). In particular, women who applied multi-
ple times for subsidies tended to be excluded, and this would have 
overestimated the CLBR in our analysis. Similarly, couples with an an-
nual income >7,300,000 JPY were excluded because of the income 
limit for governmental subsidies, and the CLBR for those couples is 
unknown. Thus, evaluation of the effectiveness of governmental 
subsidies is very difficult. Further, the study sample covered by the 
Saitama Prefectural Government does not necessarily represent 

F I G U R E  2   Cumulative live birth rate 
(CLBR) according to the numbers of 
applications stratified by women's age. 
For women aged 40- 42 y at the time of 
making the first application, only three 
subsidies were allowed
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Japan, and different results might be obtained in a different area of 
Japan. In this study, major cities in Saitama prefecture were excluded, 
in which 12 (44.4%) out of 27 ART facilities exist. Although it is not 
possible to know the actual number of ART facilities included in the 
analyzed data, the representativeness of the study results is unknown. 
Second, the study only targeted women making their first application 
in 2016 who were followed up retrospectively to the end of 2017. This 
follow- up period might not have been adequate. Longer follow- ups, 
especially for women aged <40 years, are necessary to increase the 
proportion of women who complete the total number of available sub-
sidies in the future. Further, for women who have surplus frozen em-
bryos but no more chance for subsidies, live births from the embryos 
were not counted in this study due to the methodological limitation. 
Third, although we linked the data with the Japanese ART registry, 
the study still lacked important confounding information such as any 
history of previous children arising from ART treatment,23 body mass 
index,24 and duration of infertility.25 These unmeasured confounders 
would invariably affect the multivariable analysis.

Although the Japanese government has recently indicated it plans 
to cover infertility treatment by social health insurance by 2022, the 
establishment of sustainable healthcare systems is essential. For ex-
ample, in Quebec, Canada, it was widely reported that the above-
mentioned universal coverage of IVF in conjunction with a SET policy 
meant that the access to IVF was dramatically improved,26 which 
resulted in a significant decline in the multiple pregnancy rate.22 
However, in 2015, the system was dismantled because of costs to the 
healthcare system.19 Thus, for a sustainable system, clear indications 
and appropriate restrictions for the use of ART under health insurance 
coverage are necessary. In addition, continuous monitoring of ART 
utilization and outcome measurements will be indispensable.

5  | CONCLUSIONS

In conclusion, this study, using individual data for governmen-
tal ART subsidies and linked with the Japanese national ART 

TA B L E  3   Treatment information for fresh cycles at first application stratified by age at the first application for ART subsidy (n = 980)a

<35 (n = 379) 35- 39 (n = 398) 40- 42 (n = 203) P value

Ovarian stimulation protocols

Natural 53 (14.0) 57 (14.3) 29 (14.3) .01b 

CC 31 (8.2) 67 (16.8) 44 (21.7)

CC + Gn 63 (16.6) 61 (15.3) 34 (16.8)

Gn only 9 (2.4) 4 (1.0) 4 (2.0)

GnRH agonist 79 (20.8) 82 (20.6) 34 (16.8)

GnRH antagonist 110 (29.0) 98 (24.6) 39 (19.2)

Others 27 (7.1) 22 (5.5) 15 (7.4)

Missing 7 (1.9) 7 (1.8) 4 (2.0)

Cancelation cycles 0 (0) 0 (0) 2 (0.99) .04c 

Number of oocytes collected 8.0 (7.2) 6.1 (5.5) 4.2 (5.2) <.001d 

Women with no oocyte collected 3 (0.79) 6 (1.5) 6 (3.0) .13c 

n = 376 n = 392 n = 195

Fertilization methodse 

IVF 162 (43.1) 153 (39.0) 78 (40.0) .55c 

ICSI 133 (35.4) 163 (41.6) 82 (42.1)

IVF+ICSI 79 (21.0) 75 (19.1) 35 (18.0)

Others 2 (0.53) 1 (0.26) 0 (0)

Cycles with fresh ETe  166 (44.1) 176 (44.9) 94 (48.2) .64b

Single ET ratef  164 (98.8) 159 (90.3) 75 (80.0) <.001b

Cycle with freeze- alle  176 (46.8) 164 (41.8) 61 (31.3) .002b

Number of frozen embryoe  2.5 (3.1) 1.8 (2.5) 1.0 (1.7) <.001d 

Abbreviations: CC, clomiphene citrate; ET, embryo transfer; Gn, gonadotropin; ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilization.
aData are presented as mean (SD) for continuous variables and n (%) for dichotomous variables.
bAssessed using chi- square test. 
cAssessed using Fisher's exact test.
dAssessed using one- way analysis of variance.
eWomen with canceled cycles and no oocytes collected were excluded.
fThe denominator was cycles with fresh ET.
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registry, demonstrated that the overall CLBR across six subsidies 
was 53.7%, in which women aged <35 years had the highest rate 
(58.4%), while 49.3% of the women aged 35- 39 years actually had 
a live birth. For women aged 40- 42 years for whom only three sub-
sidies were allowed, the CLBR was 17.2%. Given that age was the 
only significant factor associated with CLBR, policies for promot-
ing ART among younger couples who seek infertility treatment in 
Japan are essential.
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