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ABSTRACT

WHO estimates that as many as 1 in 6 individuals of reproductive age worldwide are affected by
infertility. This paper uses rich administrative population-wide data from Sweden to construct and
characterize the universe of infertility treatments, and to then quantify the private costs of
infertility, the willingness to pay for infertility treatments, as well as the role of insurance
coverage in alleviating infertility. Persistent infertility causes a long-run deterioration of mental
health and couple stability, with no long-run “protective” effects (of having no child) on earnings.
Despite the high private non-pecuniary cost of infertility, we estimate a relatively low revealed
private willingness to pay for infertility treatment. The rate of IVF initiations drops by half when
treatment is not covered by health insurance. The response to insurance is substantially more
pronounced at lower income levels. At the median of the disposable income distribution, our
estimates imply a willingness to pay of at most 22% of annual income for initiating an IVF
treatment (or about a 30% chance of having a child). At least 40% of the response to insurance
coverage can be explained by a liquidity effect rather than traditional moral hazard, implying that
insurance provides an important consumption smoothing benefit in this context. We show that
insurance coverage of infertility treatments determines both the total number of additional
children and their allocation across the socioeconomic spectrum.
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1 Introduction

WHO estimates that as many as 1 in 6 individuals of reproductive age worldwide are affected by
infertility, which is defined as attempting but failing to conceive a child after 12 months (WHO,
2023). Since the 1980s, the technology of assisted reproduction (ART) has experienced dramatic
advances.! Throughout its history, infertility treatments have been at the center of many ethical,
demographic, and economic policy debates. Variation in policies that affect the availability and
the price of infertility treatments around the world is striking, reflecting many differences in how
societies think about infertility and assisted reproduction. At the most fundamental level, there
is disagreement about the ethics of ART procedures altogether, as has recently sharply come to
the public spotlight in the U.S. after the 2024 Alabama Supreme Court ruling that frozen embryos
should be considered children, which in turn has lead to pauses in IVF treatments in the state.? Most
commonly, however, reproductive assistance is available, but there is variation in whether infertility
is considered a disease and its treatment a medical necessity that should be covered by (public)
health insurance, or whether it is viewed as an elective procedure that shouldn’t be subsidized by
taxpayers.3

This remarkable variation in policy highlights the need for more evidence, yet systematic
population-level evidence on the rate of infertility burden, its private and public non-pecuniary costs,
and families” willingness to pay for treatment remains scant. We use administrative population-
wide data from Sweden to fill some of these gaps, focusing on the economics of subsidizing medical
treatments for families who would like to have a child but experience persistent involuntary medical
infertility (henceforth “infertility”).

We begin by documenting the prevalence of infertility and the utilization of infertility treat-
ments in Sweden using over more than a decade of data, from 2006 to 2019. We develop a measure
of infertility that is based on purchases of any prescription drug used for infertility treatments,

capturing the universe of (treated) involuntary medical infertility.* Nearly 8% of women who are of

!The ability of ARTs to lead to a successful birth has improved over time after medication-assisted reproduction
became available in the 1940s and in-vitro-fertilization in 1980s (Nordlund, 2008). The first IVF child was born in
1981 in the U.S.. As the success of ARTs has improved, its price has remained high.

2Supreme Court of Alabama (2023); Albert (2024)

3The WHO recognized infertility as a disease in 2009 and the American Medical Association followed in 2017
(Adashi, 2018).

4As we discuss in the data section, the least invasive infertility treatments are effectively free in the Swedish health
insurance system, alleviating concerns that some women may not initiate treatment due to cost. Our definition does
not capture involuntary “social” infertility that women may face if they would like to have a child, but do not have
a suitable partner, or do not initiate infertility treatments due to individual ethical or religious considerations. We
also do not capture cases of infertility in which the woman does not initiate treatments for other medical reasons.



childbearing age (16 to 45) but have no children in 2006 initiate an infertility treatment by the end
of 2019. Conditional on being childless by age 31, 11% (in the first income decile) to 16% (in the top
income decile) of women experience infertility and initiate a treatment until the end of their fertile
years. We observe that the take-up of the more expensive and intensive treatment technologies is
higher among higher-income women. Many infertility stories have a happy end, with nearly 75% of
women bearing a child within eight years after starting their first infertility treatment of any kind.
A quarter of women, however, remain infertile.

We next proceed to estimating the private monetary and non-monetary costs of infertility. We
use the sample of women who initiate an infertility treatment (and hence have a revealed preference
for a child), to estimate the consequences of remaining infertile on the woman’s own and partner’s
mental health, labor market outcomes, and couple stability. We leverage the variation in the failure
of medically assisted pregnancies conditional on conception. While many women who initiate an
infertility treatment eventually carry a pregnancy to term, the failure of the first pregnancy results
in a 33 percentage point lower long-run (over 5 years) probability of having a child. In other words,
among women whose first assisted conception fails, only 67% eventually carry a pregnancy to term.
Yet, this outcome is rarely predictable.

Our findings reveal large impacts on well-being of wanting to, but not being able, to have a
child. We find that Women who are not able to have a child on their first assisted conception are
more likely to suffer from mental health issues in the long-run—they are 4 percentage points (or 16%
relative to the pre-treatment mean) more likely to have a mental health prescription. Scaling this by
the first stage of 33% implies a 48% increase in the use of mental health medications for those who
have no birth within 5 years after the first unsuccessful conception. We also estimate an increase
in the history of mental health medication among male partners. We further find that women
who remain infertile are 6 percentage points more likely to be divorced in the long-run, suggesting
infertility has a toll on couple stability. At the same time, we find no protective long-run impact on
labor-market incomes. This finding is at odds with a large literature that has documented a negative
effect of child-bearing on female earnings, which hence may be expected to imply a large positive
effect of infertility on earnings. The lack of a “child penalty” in our estimates likely reflects the fact
that our analysis focuses on women who reveal a preference for having a child, and is consistent
with a small body of evidence using IVF-births (Gallen et al., 2023; Lundborg et al., 2024). Among
women who want a child, our results suggest that remaining childless does not have a long-run

protective effect on income. Women who have a successful first assisted conception experience a



short-run large drop in income, but catch up with women whose conception was unsuccessful within
a year after childbirth. We find a small decline in the long-run income of partners.

Substantial deterioration in mental health and couple stability as a consequence of infertility
would conceivably suggest a substantial private willingness to pay for infertility treatments. We
examine the willingness to pay empirically by using a sharp discontinuity in subsidies for IVF
treatments in Sweden. Swedish public insurance uses age cutoffs that vary over time and across
regions (“lan”) to determine who is eligible to be on the waitlist for subsidized IVF cycles. Eligible
(i.e., young enough) women are entitled to three cycles at effectively no out of pocket cost. On
the day a woman crosses the age cutoff, however, she becomes ineligible for coverage and the out-
of-pocket cost for IVF jumps to roughly 1.9 monthly disposable incomes for one treatment cycle.’
As wait times and the course of treatment are both uncertain, women close to the age cutoff
cannot perfectly control their ability to initiate their treatment before the cutoff birthday. We use
this discontinuity to estimate the impact of the price of IVF on IVF utilization and the ultimate
likelihood of having a child. Our estimates suggest that the rate of treatment initiations declines
by 50%—nearly 12 out of 23 per 10,000 childless women refrain from initiating treatment when
they become ineligible for free IVF cycles, which causes an analogous 50% reduction in the number
of births. The implied maximum willingness to pay for women with median individual disposable
income is 22% of annual income for one cycle of IVF (or a circa 30% probability of giving birth to
a child).

Our estimates of revealed private willingness to pay are high in absolute terms, but may
appear too low and indeed at odds with our estimates of the significant private non-pecuniary cost
of infertility. What can reconcile this result? It is possible that couples substantially underestimate
the private cost of infertility, although this explanation seems unlikely given the salience of the
issue. Another possibility is that our traditional estimate of “moral hazard” in this context reflects
liquidity constraints rather than a low willingness to pay. To investigate this hypothesis, we follow
an approach similar to Chetty (2008) and estimate the elasticity of demand at different points in the
income distribution. We find that the response to insurance coverage of IVF is larger at the bottom
of the income distribution than it is at the top. Conceptually, this income gradient can either reflect
an income gradient in the ability to pay the high lump-sum price for IVF treatments (a liquidity

effect), or an income gradient in the underlying preferences and willingness to pay for children.

5 At the median of the individual disposable income distribution in the relevant population. See a more detailed
discussion of this computation in Section 2.



The limited income gradient in the prevalence of biological children, where liquidity constraints
do not inhibit conception, suggests that differences in preferences for children across the income
distribution are unlikely to account for the differential price sensitivity. Using the response of high
income individuals as a measure of the liquidity unconstrained behavioral response, we estimate
that at least 40% of the reduction in infertility treatment utilization is can be attributed to a
liquidity effect rather than traditional moral hazard. These estimates suggest that if the availability
of credit markets for financing IVF treatments is limited, then constraints on insurance coverage
of IVF treatments may both be socially inefficient (as couples with sufficient willingness to pay do
not receive treatment) and regressive (as lower-income households are more likely to face liquidity
constraints and no access to credit). Further, because insurance coverage has a larger impact on IVF
treatments—and hence childbirths—at lower income levels, the coverage policy design ultimately
affects the allocation of children across the income distribution.

This paper contributes to several literatures. First, we contribute to a broader literature
investigating the impact of health shocks on family behavior and well-being, and the implications
of those responses for policy design (see, e.g., Fadlon and Nielsen, 2019, 2021; Persson and Rossin-
Slater, 2018, forthcoming). Second, our specific focus on infertility as the health shock relates the
paper to an extensive literature on the causal effects of having children on maternal health and
labor market outcomes.

A large body of work has examined the consequences of having a child on labor market
outcomes.® Most closely related to our paper is a literature that studies the causal effects of having
any child using miscarriages and/or stillbirths (Bratti and Cavalli, 2014; Hotz et al., 1997; Hotz et
al., 2005) or the success of infertility treatment (Cristia, 2008; Gallen et al., 2023; Lundborg et al.,
2017, 2024) as an instrument for having a child.” We contribute to this literature by providing causal
estimates of the impact of not having children, when children are desired (by revealed preference,
individuals who undergo infertility treatment want to have children), on measures including but not
limited to labor market outcomes. The extent to which the impacts of having a child are informative
of the (reverse) impacts of not having a child holding preferences for a child constant is a priori

ambiguous.

SAn extensive literature has studied “child penalties” following the birth of the first child in general and not
restricted to children conceived through infertility treatments. The existence of child penalties have been documented
in labor markets in a range of contexts (Andresen and Nix, 2022; Kleven et al., 2019), including in Sweden (Angelov
et al., 2016).

TAlso closely related are the recent papers examining the consequences of miscarriage per se (i.e., not restricted
to individuals seeking infertility treatment) (Biitikofer et al., 2024; Kalsi and Liu, 2022; Rellstab et al., 2022).



Evidence on the impact of fertility on outcomes other than those on the labor market is
limited, in particular as pertains to overall well-being. There is conflicting evidence on the impact
of having a child on maternal well-being, with some studies suggesting detrimental effects (e.g.,
Ahammer et al., 2023; Glass et al., 2016; Margolis and Myrskyld, 2015; Rizzo et al., 2013), in
line with the notion of the “parenthood paradox” or the “parenthood happiness gap.” However, as
highlighted by Cetre et al. (2016), part of these associations may reflect selection into childbearing,
something that we partially control for when we condition our sample on individuals who have a
preference for childbearing.® Conceptually more closely related to our study is a notably smaller
body of work examining the associations of infertility treatments with a variety of non-labor market
outcomes. Prior evidence on the long-term effects of successful /unsuccessful infertility treatments
finds mixed effects on the association with couple stability (e.g., Johansson et al., 2009; Kjaer et
al., 2014; Martins et al., 2014; Peterson et al., 2011) and maternal well-being (e.g., Heazell et al.,
2016; Radestad et al., 1997; van den Berg et al., 2017; Verhaak et al., 2007; Vikstrom et al., 2017).

Third, this paper contributes to a literature analyzing the arrival of new fertility-related health
technologies, and the implications of subsidies that influence access to and affordability of ART.”
In the context of infertility treatments, insurance coverage for IVF has been shown to be associated
with increased utilization and birth rates,'” increased educational investments (Gershoni and Low,
2021b; Kroeger and La Mattina, 2017), and changes in marriage and divorce patterns (Abramowitz,
2014; Abramowitz, 2017; Cintina and Wu, 2019; Gershoni and Low, 2021a). Less is known about
the uptake of other forms of ART.' We contribute to this literature by exploiting discontinuities in
a nationwide subsidy schedule for IVF, which limits concerns of selection, to estimate the impact
of subsidies on IVF take-up as well as the willingness to pay for IVF. Our evidence on the diffusion
of ART across couples of different socioeconomic status also contributes new facts to the broader
work on (health and non-health) technology diffusion and how it relates to socioeconomic status;

see Cutler et al. (2006) for an overview.!?

8A related literature documents that the postpartum period is a high-risk period for the onset of anxiety and
depression in a woman’s life, with estimates of the share of new mothers who experience postpartum depression and
anxiety ranging from 6.5% to 20% (Mughal et al., 2018).

9Qutside of the context of infertility treatments, see e.g. Junhong (2001) and Conner et al. (2022) for analyses of
the arrival of fertility-related technologies that allow expecting individuals to learn about the characteristics of the
fetus during pregnancy.

198ee, e.g., Banks et al. (2010), Bitler and Schmidt (2006), Bitler and Schmidt (2012), Boulet et al. (2015), Buckles
(2013), Bundorf et al. (2007), Crawford et al. (2016), Griffin and Panak (1998), Hamilton and McManus (2012),
Hamilton et al. (2018), Henne and Bundorf (2008), Jain et al. (2002), Machado and Sanz-de Galdeano (2015),
Provost et al. (2016), and Schmidt (2005).

"See, e.g., Kessler et al. (2013).

12Some examples include Glied and Lleras-Muney (2008), Jaravel (2019), Jayachandran et al. (2010), Lleras-Muney



Finally, our paper contributes to an emerging body of work documenting the importance of
liquidity sensitivity in healthcare (e.g., Belchior and Gomes, 2022; Ericson and Sydnor, 2018; Gross
et al., 2022; Lyngse, 2020). In contrast to a large literature that estimates moral hazard in the
context of health insurance (Einav and Finkelstein (2018) provide an overview), evidence is scarce
on the role of liquidity constraints (Nyman, 2003). The evidence we present suggests that insurance
coverage serves a consumption smoothing role. Liquidity constraints, in turn, can be a quantita-
tively important determinant of the extensive margin take-up of expensive healthcare treatments.
While existing work has shown that liquidity sensitivity may cause consumers to delay healthcare
consumption that is associated with small lump-sum payments (co-pays) until the receipt of in-
come (Gross et al., 2022), our evidence suggests that liquidity sensitivity can crowd out healthcare
consumption entirely, as potential children are simply not born when insurance is removed.

The rest of the paper proceeds as follows. We describe our data sources and measurement in
Section 2. We present facts about the prevalence of infertility and the success rates of infertility
treatments in our data in Section 3. We quantify the consequences of infertility on monetary and
non-monetary well-being in Section 4. We estimate the private willingness to pay, the role of
liquidity, and the implications of insurance coverage on the number of children born in Section 5.

Section 6 briefly concludes.

2 Institutional Background, Data, and Measurement

2.1 Infertility and Infertility Treatment

Involuntary infertility was classified by the World Health Organization as a disease in 2009 (Zegers-
Hochschild et al., 2009), defined as a disease of the reproductive system.!? Infertility treatment
starts with an infertility evaluation, typically after at least one year of trying to conceive. The
subsequent choice of treatment, if any, depends on the underlying cause of infertility. Often the
first line of treatment is what we will refer to as low-intensity treatment (henceforth LIT). LIT
can take two forms. Patients can take prescription medication that regulates ovulation, improving
chances of conception. Another form of LIT is in-utero insemination, which may or may not be
supported by the same medication. Thus, LIT is a non-invasive or minimally invasive method of

assisted reproduction. It is generally cheap and considered well-established and safe.

and Lichtenberg (2005), and Moshfegh (2024).
13The American Medical Association followed suit in 2017. The designation of a condition as a disease has significant
implications for insurance coverage, as it changes the designation of treatment as being “medically necessary.”



If LIT is not successful or if the patient’s case is not medically appropriate for LIT, a high-
intensity treatment is available. High intensity treatments include various forms of in vitro fertil-
ization (IVF). IVF involves strong ovulatory stimulation, an egg retrieval procedure, fertilization
outside of the woman’s body, and subsequent implantation of a fertilized embryo. IVF is a substan-
tially more invasive and more expensive procedure. Women also often need multiple IVF cycles to
arrive at one birth.

The market price of a single cycle of IVF in Sweden in 2010 (which is roughly in the middle
of our main analytic sample) was about 26,813 SEK ($3,246 in 2022 USD).!* As the solid blue
line in Figure A1 illustrates, this market price corresponds to about 1.9 median monthly individual
disposable incomes among childless women.'® In other words, one IVF cycle costs 16% of median
individual disposable annual income in the relevant population. As is clearly visible in Figure A1,
there is substantial variation in how the price of IVF compares to disposable incomes of women of
different socio-economic status. The unsubsidized cost of IVF amounts to more than six times the
monthly individual disposable income in the first decile of the income distribution, and less than
one month of disposable income for the top decile.

The effective out of pocket price for IVF varies dramatically depending on health insurance
coverage. For primary infertility (i.e., for women who are childless and are struggling to con-
ceive their first child), Swedish public health insurance provides coverage for three IVF cycles, but
with some important restrictions. During our sample period, coverage eligibility was based on age
cutoffs—a woman needed to be young enough to be eligible for insurance coverage. The age cutoffs
varied across Swedish regions and over time. The lowest age cutoff was 36; see Table Al for the
cutoffs in all regions and years. When a woman is eligible for insurance coverage, the out of pocket
cost of IVF is comparatively low, corresponding to at most 2,700 SEK in 2010 in co-pays for pre-
scription drugs and office visits ($327 in 2022 USD) within the public insurance system. Figure Al
again illustrates this cost as a multiple of individual disposable monthly income—the out of pocket
cost with insurance subsidy is 0.2 median disposable incomes in the relevant population. Even
when a woman is covered by insurance financially, access to care can be challenging in practice,

with significant wait times.'6

14The average price of one IVF cycle is as reported by eight clinics in Sweden. Data on prices was collected for
2010 using the web.archive.org website snapshots.

15Figure A1 uses the sample of women from our regression discontinuity analysis in Section 5 to compute deciles
of disposable income. We discuss the characteristics of this sample below. Full summary statistics for this sample
are reported in Table 1, column (5).

16T ypically the waiting period is between 3-12 months, but can be as long as 2 years depending on where in
Sweden the patient lives (https://xn--fertilitetsrd-0fb.se/ivf-vantetid/; https://www.1177.se/Halland/


https://xn--fertilitetsrd-0fb.se/ivf-vantetid/
https://www.1177.se/Halland/barn--gravid/barnloshet/ivf-provrorsbefruktning/
https://www.1177.se/Halland/barn--gravid/barnloshet/ivf-provrorsbefruktning/

2.2 Data and Measurement

The backbone of our data is an extract from the Swedish Population Register of all individuals
residing in Sweden from 2000 through 2016. We merge this data with the Statistics Sweden’s lon-
gitudinal database of individuals (LISA) from 1990 through 2021, which contains demographic and
socio-economic information drawn from various administrative records (Statistics Sweden, 2019).
We further link individuals to their spouses using marital records and, from 2011, also to cohabit-
ing partners using information about shared addresses. Hereafter, we refer to a person’s spouse or
cohabiting partner simply as the person’s partner.

To construct measures of ART utilization and health outcomes, we merge in health records
from the National Board of Health and Welfare (Socialstyrelsen, 2019). For each individual, we
observe the universe of prescription drug purchases made in outpatient pharmacies from July 2005
through 2019. For each purchase, we observe the name of the drug and the drug’s seven-digit
Anatomical Therapeutic Chemical (ATC) classification code. We also observe the universe of in-
patient hospital visits and specialist outpatient visits from 2002 through 2019. For each visit, we
observe the date of the visit and the diagnosis codes (ICD-10) attached to the visit. We also observe
birth records that contain all live births and stillbirths in Sweden from 1985 through 2019.'” For
each birth we observe whether it is a live birth or a still birth, gestational age at birth, and the due
date. We also observe if the birth resulted from a medically assisted conception.

To capture all women who initiate an ART treatment, we create a list of all drugs (ATC
codes) that are used in LIT and IVF treatments, respectively. We define a woman as initiating LIT
(IVF) treatment on day d if she fills an LIT (IVF) prescription for the first time in 365 days during
the period from July 2006 through November 2019.'® Appendix A provides the details. Figure
A2 validates our measure. In this figure we compare the rate of ART-births as recorded in the
administrative birth register (dashed line) with the rate of assisted births computed based using
our ART measure (solid line). For the overlapping years of data, the two measures are very close

to each other.

barn--gravid/barnloshet/ivf-provrorsbefruktning/).

"For dates prior to July 1 2008, the birth record contains alive and stillborn infants from week 28+0. Starting
with July 1, 2008, the register contains alive and stillborn deliveries from week 224-0.

18Some drugs are only used in IVF treatments, whereas some drugs are used both in LIT and IVF treatments.
Thus, to define a woman as an LIT initiator, we require that she does not take an IVF drug. To ascertain that
we capture only women who undergo treatment due to infertility, we exclude women for whom we observe a cancer
diagnosis in either the inpatient or specialist outpatient records in the 6 months following d, as they may undergo
infertility treatment in preparation for their cancer treatment. We additionally exclude women for whom we observe
a breast cancer diagnosis in the 2 years before d to avoid misclassifying cancer treatment as ART since similar drugs
are used for breast cancer hormone therapy and ART.
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We identify the women who conceive following an ART treatment as those who either (i)
appear in the birth records with a live birth or a birth of a stillborn child, or (ii) appear in the
inpatient or specialist outpatient records with a primary diagnosis code indicating a miscarriage.'”
For each birth, we infer the date of conception by subtracting 280 days from the due date. For
miscarriages, we observe the date of diagnosis, but not the date of conception. For individuals
who initiated ART treatment within 22 weeks of the miscarriage, we take the ART initiation date
to be the date of conception. For individuals who initiated ART treatment more than 22 weeks
before the miscarriage, we infer the date of conception as 12 weeks earlier (thus, we assume that
the miscarriage occurred on day 1240 of pregnancy).

We use these data sources to define our key outcome variables for women of fertile age and their
partners. First, we create indicator variables for any drug claims in the following three categories:
anti-anxiety, anti-depressant, and antibiotic. Appendix A lists the exact ATC codes. To capture
labor market outcomes, we use LISA variables to calculate total annual work-related income, which
includes wages from employers as well as income from self-employment. Finally, we create an
indicator variable for divorce among those who are married.

The merged dataset further allows us to define additional variables used in the analysis includ-
ing a categorical variable indicating the individual’s region (“l&n”) of residence, a categorical variable
indicating the individual’s highest level of completed schooling (i.e., no college, some college, com-
pleted college), and place (usually country) of birth. We also compute three measures of income
ranks (within gender, calendar year, and birth cohort) that we use throughout the paper. First, for
all women initiating ART treatments we compute the deciles of annual individual total (AGI-like)
income measured in the two years prior to treatment initiation. Second, for all women irrespective
of their ART use, we compute the woman’s parental total (AGI-like) income rank taken over the
two years when the woman was age 20 and 21. Third, we compute deciles of women’s individual
disposable income at age 32. We use this latter measure of relative income in our analysis of the
willingness to pay for infertility treatment, as it captures income well before any woman approaches

the insurance coverage age cutoff. Appendix A provides more details of each measure.

19See Appendix A for diagnosis codes for a miscarriage. We do not capture conceptions ending in early miscarriages
that occur at home, without any contact with the healthcare system. As ART pregnancies are usually closely
monitored, this is rarer than for non-assisted pregnancies, but likely nonetheless a relevant limitation of our definition
of conception.



2.3 Samples

Table 1 presents summary statistics for several analytic samples. We start by defining a sample
of women who are “at-risk” for involuntary infertility. Intuitively, as we do not (a priori) know
which women are childless because they struggle to conceive, we start by taking all women who
are of fertile age and who do not (yet) have any child. Specifically, our at-risk sample (Column 1)
includes all person-year observations over the time period from 2006 through 2019 when the woman
is (i) childless and (ii) age 16-45. This at-risk sample consists of 13.4 million observations and
includes 1.8 million unique women. Column (1) reports average characteristics across all person-
year observations. The typical woman who has not yet had her first child is 25 years old. Further,
22% have completed college, 9% are married (2% had an experience of a divorce), and 17% were
born outside of Sweden. These women earn on average 138,240 SEK (measured in 2012 SEK) in
work income (ca. $20,000 USD).

Column (2) presents characteristics for the “initiator” sample. This includes all women who
are in the at-risk sample of Column (1) and who initiate either IVF or LIT treatment at some point
over the time period when we observe initiations (i.e., from July 2006 through 2019). Column (2)
reports summary statistics for this sample of women measured in the year before the initiation of
ART, for one observation per woman. Women who initiate ART are older on average (31.1 vs.
25.4), more likely to have completed college (47% vs. 22%), more likely to be married (35% vs.
9%), and have nearly twice as much income than the typical woman who hasn’t yet had her first
child.

The sample in Column (3) is identical to the one in Column (2), but restricted to individuals
initiating ART treatment by December 2012; we use this sample in Section 3 to describe the success
rates of ART over an eight-year time horizon after initiation. The characteristics of women in the
two initiator samples (measured, in both cases, in the year before initiation) are similar.

Columns (4) through (6) show summary statistics for samples that we will return to in detail
in the subsequent parts of the paper. Column (4) shows summary statistics for the event study
sample used in Section 4, which is a sub-sample of Column (2), restricted to observations up to
February 2016 (to allow for follow-up observation) and to women who conceive within three years
of treatment initiation. Women in this sample are generally similar to women in the two other
initiator samples. Columns (5) and (6) present summary statistics for the two samples that we use

in our Regression Discontinuity (RD) analysis of Section 5. Both are sub-samples of the childless
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at-risk sample in (1), but restricted to observations within two years of the ART eligibility cutoff,
and Column (6) is further restricted to women who initiate LIT. The characteristics are measured
at age 32, i.e., well before any woman approaches the insurance eligibility cutoff. As compared to all
at-risk women in Column (1), the women close to the insurance eligibility cutoff are (mechanically)
older, are somewhat more likely to have completed college and to be married, have higher income,

and are more likely to have been born outside of Sweden.

3 Prevalence of Infertility and Infertility Treatments

3.1 Aggregate Patterns

Measuring the prevalence of infertility in the general population has traditionally been challenging,
as infertility is inherently defined as an absence of an event (pregnancy) over a certain time period,
making measurement complex as it requires knowing intent (WHO, 2023). As infertility treatment
is not easily available (or may not be utilized by all couples) in many countries, WHO measure of
worldwide infertility relies on responses to surveys about a woman’s reproductive experience. In the
Swedish context, in which at least the LIT treatment is cheap and readily available, and so the take-
up of some treatment is less of a concern, the measure based on administrative healthcare records
has the advantage of being able to capture the full population without variation in individual recall
or interpretation.

There are several ways to measure how common infertility is in our context. Panel (a) of
Figure 1 illustrates the annual incidence of infertility, plotting initiations of infertility treatments
in our sample of 16 to 45 year old women without children. In each year of the data (on the x-

20 we ask what share of women who are still childless initiate an infertility treatment (y-axis).

axis),
The incidence of infertility based on this measure has been stable over twelve years of our data,
hovering around 0.7% of women initiating treatment every year (solid line). While the incidence of
infertility has been relatively stable, two dashed lines illustrate the substantial technological change
in treatment over the same time period. While LIT treatments were more common at the beginning
of the period, LIT has seen a persistent decline, while the more intensive IVF treatment has grown.
By 2018, nearly twice as many women were initiating IVF compared to LIT. This shift towards

a more intensive technology is consistent with the steady rise of ART births (which capture only

successful treatments) that we observed in Figure A2; less than two percent of births were from

29We restrict the axis to years in which we have data for all 12 months, i.e., 2007 to 2018.
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assisted conceptions in 1995, and that share grew to almost ten percent by 2019.

Panel (b) of Figure 1 shows an estimate of infertility prevalence by plotting the cumulative
share of women who were 16-45 and childless in the first year of the sample (as of June 2006) and who
have initiated an ART treatment by a given year on the x-axis. Over the course of twelve years, 8%
of women encounter infertility (as measured by treatment initiation). Notably, this underestimates
the lifetime prevalence of infertility, as many women who are 16-45 in 2006 will not have aged out
of their childbearing years by 2018 (and thus may still initiate ART in later years).

Figures 2 and 3 illustrate how often women who initiate infertility treatments give birth.
Figure 2 shows the pathway through infertility treatments among all childless women who initiate
either LIT or IVF during our sample period and whom we can observe over an eight-year time
horizon. This is the sample of women in Column (3) of Table 1.2} 60% of women who initiate a
treatment start with LIT, while 40% directly initiate a more intensive treatment. Among those who
start with the less intensive treatment, 42% eventually switch to IVF. All in all, within eight years
of initiating any infertility treatment, 79% of women give birth. 15% go all the way through at least
one cycle of an intensive IVF treatment and still do not have a child within eight years. About 6%
of women start with LIT but then appear to “drop out”—they neither switch to IVF, nor have a
child, within eight years.

Figure 3 provides another view of how infertility journeys resolve. The figure plots the rate of
childbirth as a function of time since initiation of LIT (dashed line) and IVF (solid line), respectively.
For both technologies, the eight-year follow-up birth rate is around 75%. The similar eventual
success rates are not informative of the underlying effectiveness of each technology, however. IVF
is generally considered to be more effective than LIT. Rather, this pattern likely reflects the correct
sorting of women into treatment, with a selection of individuals with less complex infertility cases

22 Taken together, these numbers suggest that, at the

into LIT as the first line of treatment
population-level, infertility is common and assisted reproductive technologies are highly effective,

with the majority of women who use them ultimately ending up with a birth.

2'Recall that since our drug data spans the time period from July 2005 through December 2019, and as we define
initiation of ART as the first utilization within 12 months, this sample includes women who initiate ART from July
2006 through December 2012.

22Consistent with this, Figure A3 shows that women who undergo LIT tend to be younger than women who undergo
IVF; age tends to be one of the main predictors of treatment success.
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3.2 Variation by Income

The aggregate patterns mask substantial variation across different demographic groups. Figure 4
examines the socio-economic gradient in infertility treatments in our sample. In Panel (a) of Figure
4 we plot, by income decile (x-axis), the share of women born in 1970 to 1975 and childless as
of June 2006 who initiate any ART treatment until the end of our observation in 2019 (y-axis).?
Figure A4 shows similar panels for LIT and IVF separately. Dashed lines show the raw data; solid
lines with 95% confidence intervals show estimates adjusted for differences in the place and year of
birth across income deciles. This choice of cohorts allows us to focus on women who we observe
until the end of their primary childbearing years. These women are 31 to 36 years old in 2006 and
have no children. We follow them for thirteen years until they turn 44 to 49 years old in 2019, thus
capturing close to their full fertile history.

Two facts are evident in Panel (a) of Figure 4. First, the overall prevalence of infertility as
measured by ART use is substantially higher in this sample as compared to Figure 1. Around 1
in 7 women who are childless at age 31 initiate infertility treatments over the course of the next
thirteen years of their lives. There is a substantial income gradient in the initiations—around 11%
of women in the first decile of income ever use LIT or IVF, compared to more than 16% at the top
decile. In Figure A4 we observe that the gradient is markedly steeper in IVF than in LIT.?*

Panels (b) through (d) capture the variation in the intensity of ART use across the income
distribution. Here we return to our baseline sample of all 16-45 year old childless women, focusing
on the subset who initiate LIT. Panel (b) shows that the share of these women who transition to IVF
within three years of their LIT initiation increases almost monotonically with income, from roughly
35% in the bottom decile to nearly 45% in the top decile (using the age-adjusted estimates; the raw
data displays an even sharper gradient).?® The switch to IVF occurs approximately three months
faster in the top decile compared to the bottom decile (panel c¢). Moreover, panel (d) suggests
women in the top decile are doing IVF for somewhat longer than women in the bottom decile. In
sum, the utilization and mix of reproductive technologies exhibits a clear income gradient in the

sample of women seeking, and in need of, assisted reproduction.

23Here we use women’s parental income rank as a measure of income, as this measure is defined for all women in
our sample irrespective of their ART initiation.

2 Pigure A5 illustrates that these patterns of technology use are not specific to the 1970-1975 cohorts. In that
figure we add younger cohorts, up to birth year 1990, and observe similar gradients.

25In these panels we use the deciles of women’s own total income in the year prior to their initiation of an ART
treatment.
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4 The Consequences of Persistent Infertility

4.1 Empirical Approach

Estimating the causal effects of infertility is challenging for (at least) two reasons. First, infertility
is hard to observe in most data sources, as we usually do not know which childless women are invol-
untary medically infertile and which are childless for other reasons. Second, even when infertility
status is observed, being infertile is not randomly assigned among couples. In addition to these
empirical challenges, there is also a conceptual issue that has received little attention in the prior
literature on the effects of children. Conditional on wanting children, the counterfactual of having
a child is experiencing infertility, while the counterfactual of not being infertile implies having a
child. The treatment effects of infertility (or of children) are thus only defined in relative terms, as
conceptually there is no untreated group conditional on preferences.

Our data and setting allow us to make progress in addressing these challenges. We zoom in
onto childless women of child-bearing age (16-45) who are initiating an infertility treatment of any
kind (see Appendix A for the detailed definition of treatment initiation). These women are a set
of women who have revealed their preferences for having a child in the data. For these women,
treatment can result in conception. Conditional on conception, some pregnancies fail due to the
biological risk of a miscarriage or stillbirth, rendering infertility persistent for some. The (sporadic)
miscarriage risk for the first conception is considered to be largely a matter of chance in the medical
literature, or at least to be a risk that is not easily predictable by the patient or their physician (e.g.,
Larsen et al., 2013; Melo et al., 2023).26 As we shall see below, the failure to carry a pregnancy to
term on the first conception is predictive of remaining infertile for eight years after the start of the
first infertility treatment.

We use the variation across the two subsets of women—(i) women whose first technology-
assisted conception resulted in a live birth and (ii) women whose first-technology-assisted conception
resulted in a miscarriage or stillbirth (“failed”)—to measure the consequences of persistent (medical)
infertility on mental health, earnings, and couple stability, in the medium- and long-run. More
formally, we estimate the following event-study model centered around the time of the first assisted

conception:

Yi=0i+ > keDrit+ Y 07Dr o Failed; + v + B+ Xt + €1 (1)

26 According to the American College of Obstetricians and Gynecologists (ACOG), chromosomal abnormalities are a
common cause of early miscarriages, largely described as "random" events (https://www.acog.org/womens-health/
fags/early-pregnancy-loss).
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where Yj; is an individual-level outcome (e.g., having picked up a mental health prescription drug),
t is the absolute time (quarter or year depending on the outcome) and 7 is time relative to the
quarter (or year) of conception. D; ;; are fixed effects for relative time, a; denotes individual fixed
effects, and v; denotes absolute time fixed effects. Fuiled; is a dummy equal to 1 if the woman had
an unsuccessful pregnancy following the first conception. X;; include dummies for age at time t in
two-year bins. The coefficients of interest are o, that measure how the time path of the outcome
relative to the time of conception differs between women whose first conception is successful and
women whose first conception fails. The identifying assumption needed to interpret these coefficients
as the causal effect of infertility relative to the desired outcome (and to the societal default) of
having a child, is that women whose first conception succeeds provide an accurate counterfactual
for how the outcomes of women whose first conception fails would have evolved over time in the
counterfactual scenario (i.e., if these womens’ pregnancies, too, had succeeded). While we cannot
test this assumption directly, we can examine trends in outcomes prior to conception.

In addition to the reduced form specification in Equation (1), we also estimate a first stage.
The specification is analogous to Equation (1), but the outcome variable is an indicator for having
had any childbirth. By definition, there are no births in the sample during the period prior to the
first conception. In the post-period, we do not restrict births to be directly related to any infertility
treatments.

In our baseline event study, we compare women whose first conception fails to women whose
first conception succeeds. In the language of potential outcomes (where infertility is the treatment
and the outcome of the first conception is an instrument), women whose first conception succeeds
are compliers who are not treated (by infertility). Women whose first conception fails are either
never takers (women whose first conception fails, but they go on to have a child in a subsequent
pregnancy) or treated compliers (women whose first conception fails and who subsequently remain
childless). There are no always takers in our context, as women cannot remain infertile if their
first conception succeeds. A unique feature of our environment is that if we restrict ourselves to a
finite follow-up time horizon, we can empirically differentiate between treated compliers (whose first
conception failed) and never takers. We define never takers as those women whose first conception
fails, but they go on to have a birth within a five year follow up period. Taking these women out
of the sample allows us to do a direct comparison of compliers whose first conception succeeds and
compliers whose first conception fails and who remain infertile (at least during a five to ten year

follow-up, depending on the outcome). Throughout, we also estimate the analogue of Equation 1
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only on this compiler sample, which recovers the treatment effect of infertility among those women
whose experience with the first assisted conception determines their long-term fertility.
Experiencing a miscarriage may itself be a traumatic event that affects outcomes above and
beyond infertility (see e.g. Oster and Fox (2024) for a recent discussion). In Appendix C we
present two sets of event studies that center on infertility treatment initiation, without conditioning
on conception. The first set of event studies compares women who fail to conceive (and thus
remain infertile) to women who conceive; this specification effectively puts women who experience
a miscarriage in the comparison group (as they are included in the group of women who conceive).
The second set of event studies compares women who fail to conceive to women who have a successful
first conception; this specification thus excludes women who experience a miscarriage. The results of
these specifications are generally similar to our baseline (and nearly identical between each other),
suggesting that the long-run effects are indeed driven by infertility rather than the (observed)

experience of a miscarriage several years earlier.

4.2 Results

Figure 5 illustrates the first stage. Panel (a) is a flow measure, which shows the share of women
giving birth in each quarter relative to the time of the first conception. Mechanically, there are
no births prior to conception. Among women whose first conception results in a live birth (gray
dashed line, 80% of the sample), births are concentrated in quarter 3 (as we would expect given
the modal length of pregnancy). Among women whose first conception fails (blue solid line, 20% of
the sample), we observe live births only after quarter 4. There is a small mass of births in quarter
5 after the first conception, but births are generally spread across multiple quarters post the first
unsuccessful conception. Panel (b) shows that some of the first conception failures are persistent.
This panel plots a stock measure—the share of women who have had at least one live birth by a
given quarter relative to the first conception. Mechanically, 100% of women whose first conception
is successful have had a live birth by quarter 5. Among women whose first conception fails, about
two thirds still experience a birth in the longer-run (Table A2). In Table 2 column (1) we estimate
that on average two years after the first conception and beyond (up to 20 quarters), women whose
first conception fails are 33 percentage points less likely to have a child. In other words, the failure
of the first (assisted) conception predicts a substantial longer-term fertility difference.

We next estimate Equation (1) to quantify the impacts of remaining involuntarily infertile

on women and their partners. For each outcome, in Figures 6 and 7, we show two types of panels.
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The left column of panels plots the raw data for each outcome, re-normalized to the common mean
in the quarter (or year) prior to conception. We split the sample into three groups: those who
experience a birth at the first conception (the control group, or untreated compliers; gray dashed
lines), those who have no viable birth at the first conception (the treatment group, which is a mix of
treated compliers and never takers; solid blue line), and those who have no viable birth at the first
conception and no birth within five years (treated compliers; blue dotted line). The right column
of panels reports the point estimates from the event study in Equation (1). In light blue are our
baseline estimates that use the full sample. The dark blue estimates are restricted to treated and
untreated compliers only, effectively scaling our baseline estimates by the first stage.

We first consider the effect of infertility on health, focusing especially on mental health. The
first row of panels in Figure 6 and Figure 7 show results for the probability of (ever) using antide-
pressant and anti-anxiety medications. We generally observe relatively high rates of mental health
medications at baseline—about twenty five percent of women and seventeen percent of partners
have ever taken these medications by the quarter prior to conception. Women (and partners) whose
first conception fails and whose first conception succeeds have similar time trends in mental health
drug use prior to the first assisted conception. The event study figures confirm the visual lack of
pre-trends in the raw data and also reveal a substantial divergence in the use of mental health med-
ication after the first conception fails. For both women and their partners, we observe a much faster
growth in the probability of using mental health prescriptions after the conception failure. Our
baseline estimates in column (2) of Table 2 suggest that two years after the first failed conception,
women are 4 percentage points (16%) more likely to have taken a mental health medication. For
women who remain infertile, this increase is substantially larger (48%). To shed light on whether
this may simply capture a higher probability of taking any medication (or a deterioration in general
health), in Appendix Figure A6 we present event study estimates for antibiotics claims.?” Our
estimates suggest that infertility causes a decline in antibiotics use around the age when couples
whose first conception succeeded start sending their children to daycare (which happens around age
one in Sweden);?® however, in the longer run we observe no differences in antibiotics claims between
women whose first conception succeeds and women whose first conception fails.

Next, we consider the impact of persistent involuntary infertility on economic outcomes. The

2T As few chronic conditions are present in the relevant age group, we focus on infections that are common at any
age.

28This is consistent with Daysal et al. (2022), who show that preschool children bring home germs that infect
younger siblings with respiratory disease.
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second row of panels in Figure 6 and Figure 7 show our estimate for women’s and partners’ work
income. The trend in income is similar between the treatment and control groups prior to the
first conception (income is growing slightly slower for both women and men in the treated complier
sample). We see no changes in income trend among complier women and partners whose first
and subsequent conceptions are unsuccessful. Consistent with the prior literature on the effect of
children on earnings, however, we observe a sharp drop (by 56% among women and by 7% among
partners) in income coinciding with the time of birth among those women and partners whose first
conception is successful. We observe a muted and delayed drop in income the sample of women
whose first conception is unsuccessful but two thirds of whom go on to have a child at a later point
in time. The estimates in Table 2 indicate that remaining infertile “protects” income by 2.5% when
we average over all years two to ten after the first conception. This protective effect, however, is
driven by the years closer to conception and dissipates in the longer run (as is visible in Figure
6). At seven years after the first conception, women and men whose first assisted conception was
successful not only catch up in income levels, but experience a steeper income growth trajectory as
compared to the couples who remain infertile. Persistent infertility thus has no “protective” long-run
effect on women’s incomes, while for partners, persistent infertility leads to income declines in the
long-run. In other words, for women who reveal their preference for having a child (and hence who
experience infertility when they don’t have a child), we estimate a zero long-run child penalty on
income.

Finally, we turn to the impact of infertility on couple stability, and more specifically, the
likelihood of a divorce. The last row of panels in Figure 6 shows the raw data and the event study
for the share of couples who have divorced. This panel restricts our sample to the subset of couples
who were married in the year before the first assisted conception. In both the raw data and the
event studies, we observe that couples who had a failed first conception are divorcing at faster
rates compared to couples who had a birth after the first conception. The difference is especially
striking for couples who remain infertile. Ten years after the first failed conception, 30% of these
couples have divorced, as compared to 20% among those whose first conception was successful. The
event study estimate in Column (5) of Table 2 suggests that after two years, women whose first
conception fails are 2 percentage points more likely to get divorced. The effect is 6 percentage points
when scaled by the first stage (i.e., capturing the effect for those women who remain infertile in the
long-run).

In sum, in contrast to the common notion that childbearing may lead to long-term unhappi-
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ness, drops in economic productivity, and couple instability, we find the opposite in the sample of
couples who prefer to have children. Among couples who remain involuntarily infertile in the long
run, mental health deteriorates, earnings remain the same (among women) or experience a slower

growth (among men), and these couples experience substantially higher rates of separations.

5 Willingness to Pay for Infertility Treatments

The estimates in Section 4 reveal substantial private costs of infertility. We would thus expect a high
willingness to pay for medical technologies that treat infertility. Our institutional setting allows us
to estimate how responsive families are to the price of infertility treatments and what mechanisms
may drive this response.

Swedish public insurance (nearly fully) covers three cycles of IVF treatment. The eligibility for
coverage depends on age. Historically the age cutoff has varied across Swedish regions and over time.
See Appendix Table Al for the maximum age at which coverage was provided in each region-year.
As patients age out of coverage, they can still access IVF services, but have to pay the full cost out
of pocket. While the age-based eligibility change is deterministic and foreseeable, patients cannot
perfectly control the timing of their treatment around the age cutoff. First, outcomes of each cycle
are uncertain. Second, due to capacity constraints, most patients have to wait for their treatment,
with wait times typically ranging from 3-12 months.?? As a result, some women requesting to
start a cycle when they are eligible for coverage may age out of insurance coverage by the time they
receive their first appointment. This institutional context implies that right at the age cutoff, access
to (highly) subsidized IVF becomes as good as randomly assigned. Taking advantage of this fact,
we use a regression discontinuity design to estimate how much women respond to the sharp change

in the price of IVF.

5.1 Graphical Evidence

Figure 8 shows the raw data. The x-axis in both panels shows the age of the woman (in months)
relative to the (region-year specific) insurance eligibility cutoff. The y-axis in panel (a) shows the
number of women who initiate IVF in a given (relative) month per 10,000 childless women who have
not initiated IVF before. The sample includes all childless women whose age falls within five years

of their (region-specific) age eligibility threshold. We observe a steady increase in the probability

29Source: https://xn--fertilitetsrd-0fb.se/ivf-vantetid/. See also Appendix Figure A7 for our estimates
of wait times between an infertility diagnosis and treatment, which can be multiple years.
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of initiating IVF as the woman ages, reaching over 25 per 10,000 initiations in the month just prior
to the cutoff. There is no apparent anticipatory pattern. The initiation rate drops sharply at the
eligibility cutoff, to circa 12 per 10,000 initiations. The initiation rate then stays flat for around two
years, and gradually declines to nearly zero at five years after the cutoff, when all women are over
the age of 40 and many are approaching age 45 (depending on their region’s coverage cutoffs).3’
Figure 8, panel (b), shows that the drop in the take-up of IVF is accompanied by a proportional
drop in actual births within two years of treatment. This figure plots the number of IVF initiations
in each month of age relative to the cutoff in dark blue—this is the same data as in the numerator
of panel (a). In light gray, we show the number of (the same) women giving birth within two years
of each relative month. At the insurance eligibility cutoff, we observe a sharp decline in the number
of children born. Panel (b) of Figure A9 plots the ratio of the number of births to the number of
IVF initiations. We observe no change in the success rate at the cutoff. Women who continue with
IVF treatments at full price are not differentially more likely to have more successful treatments.
In other words, we do not observe selection on the treatment effect of IVF when the price increases
substantially at the cutoff. This suggests that the sharp drop in childbirths is a direct consequence

of the reduction in the number of IVF attempts at the cutoff.

5.2 Formal Estimates

We next convert the graphical evidence in the preceding discussion into formal regression discon-
tinuity (RD) estimates. Our running variable is the year-month of birth of an individual in the
at-risk sample (either all childless women or those with a history of LIT treatment) relative to the

region-year specific age cutoff for IVF coverage. Our primary specification is a parametric linear

RD:

Yite = Bo + Bil[ait > Act] + B2 (air — Act) + B3l [aie > Aet] X (@it — Act) + Xjyok + €ite (2)

Yite is the outcome of interest (e.g., an indicator for initiating IVF treatment) for individual i at
time ¢ residing in region ¢. A, denotes the age cutoff that region ¢ has at time ¢, above which there

is no health insurance coverage for IVF. The variable 1[a;; > Ag] is an indicator for the individual’s

30In Figure A9, panel (a), we plot IVF initiation in the the sub-population of childless women who have initiated
an LIT treatment in the two years prior to a given relative age. These women are characterized in column (6) of
Table 1. As we saw in Figure 2, 60% of childless women who initiate any treatment in our sample start with an LIT.
Consistent with the idea that we are zooming in onto women who are actively treating infertility, we observe nearly
a twenty-fold higher rate of IVF initiations. In this sample as well, the rate of initiations drops at the cutoff.
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age a; in time t being above the region-year specific cutoff, and hence the individual being ineligible
for the subsidy. The coefficient on this indicator, 81, is the main coefficient of interest; it measures
how much the probability of initiating IVF treatment changes when the woman becomes ineligible
for insurance coverage. (a; — A¢) is an individual’s age in months centered around the cutoff. We
estimate how the initiation of IVF treatment varies by age and allow for this relationship to have
different slopes on the opposite sides of the cutoff. We show results with and without a vector of
controls x;., which include indicators for the region of residence, calendar years, an individual’s
place of birth, and education categories (high school only, some college, college degree or more).

The regression model is estimated on a panel of woman-year-month observations for women
within two years on either side of the cutoff and childless. For each woman residing in region c
in year t, we calculate relative age by comparing the month-year of birth to the age cutoff A, in
region ¢ in year t. A woman of child-bearing age is in our panel in a given year-month as long
as she is childless. A woman exits the panel upon childbirth or IVF initiation—whichever (if any)
occurs first. In addition to our primary specification, we also estimate a “donut” RDD that omits
5 months on each side of the cutoff. Although we do not observe anticipatory behavior in the
graphical evidence, the donut RD verifies that anticipatory behavior to the left of the threshold is
not driving our baseline estimates. Throughout, we cluster standard errors at the individual-level.

To interpret /31 as the effect of insurance (or equivalently of the out of pocket price) on demand
for IVF, we need two ingredients. First, we need to assume that, close to the threshold, women do
not have precise control over whether they get access to IVF at the subsidized price. Note that our
design explicitly allows women, both before and after the threshold, to choose to “opt out” of the
waiting list and get IVF at a private clinic, paying the full price out of pocket—and this is the only
option that remains for women who (as good as randomly) do not get access to IVF at the subsidized
price to the right of the cutoff. While age, by definition, is both perfectly predictable and cannot
be manipulated, as we have discussed above waiting lines for treatment and the unpredictability
of treatment success introduce an element of uncertainty. Thus, women can try to influence—but
cannot perfectly control—when they will be able to start an IVF procedure. The second assumption
that we need is that no other major transitions that could affect IVF take-up happen at exactly
the cutoff age. Here, we are helped by the fact that cutoff age varies across regions and over time.
Appendix Figure A8 provides the results of formal density tests around the cutoff, revealing no
evidence of treatment re-timing in our baseline sample.

Table 3 shows the results of estimating Equation (2) on observations 24 months around the
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cutoff. In the full sample of childless women, 23 per 10,000 women initiate IVF on average in the
twelve months before their insurance coverage eligibility lapses. As women age out of insurance
coverage, their rate of initiations drops by 12 per 10,000 or by 52%. The estimate is similar (50%
drop) when we include controls in column (2). The “donut” estimate in column (3) gets a somewhat
smaller absolute drop relative to a smaller pre-period base, for a total of a similar relative decline.
The three last columns of the table show the estimated effect at different points in the income
distribution (woman’s disposable income measured at age 32), at the first, fifth, and tenth income
decile, respectively (using the specification including controls). The price response as a share of the
pre-cutoff mean is progressively smaller as we move up in the income distribution—a fact that we

consider in more detail in the next sub-section.?!

5.3 Willingness to Pay and the Role of Liquidity

All estimates in the previous sub-section imply that the decision to initiate an IVF treatment is
very sensitive to the availability of insurance coverage, and in turn to the out of pocket price of IVF.
As women cross the insurance eligibility threshold, and insurance coverage lapses, the cost of one
IVF cycle goes up from about 20% of monthly disposable income to 190% of monthly disposable
income at the median of the disposable income distribution (Figure A1). This is a 850% increase
in price. At the same median income, the rate of IVF initiations drops by 67% (Column 5 in Table
3). The implied arc elasticity amounts to —0.6 at median income (the point elasticity is —0.08,
but note that since demand cannot drop below 100%, the point elasticity estimate for this large
change in price is not well defined and is bounded at —0.12). Under linear demand, for women
with median disposable income, the rate of IVF initiations would go to zero if prices went up to
270% of monthly disposable incomes. In other words, the maximum willingness to pay for one IVF
cycle for a median income woman in our sample is 2.7 monthly disposable incomes or 22% of annual
disposable income.

While the maximum willingness to pay of nearly a quarter of one’s annual disposable income
is a large number, it may still appear puzzling that families are not willing to pay more to avoid the

many years of non-pecuniary costs of infertility that we documented in Section 4.32 There are two

31 As we would expect, IVF initiation rates are substantially higher in the sample of women with a history of LIT
treatment. 410 per 10,000 women initiate IVF in that sample in the twelve months before the age cutoff (Table A3).
This rate goes down by 167 per 10,000 (or 137 per 10,000 in the donut RD estimate), or by 41% (33% in the donut).
In other words, women with an observed history of infertility treatment are somewhat less responsive to the change
in insurance coverage.

32This is particularly true if we consider the fact that often a woman’s disposable income will only constitute a
portion of couple’s disposable resources.
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potential drivers of revealed willingness to pay in this context. The first—textbook—explanation
would consider the full response to insurance coverage to be moral hazard, reflecting changes in
consumption in response to distortions in relative prices. Within that framework, our estimates
would imply that families have a relatively low true willingness to pay for IVF and do not consume
when faced with the full price. Given our estimates of large long-term costs for mental well-being
and couple stability of remaining infertile, this textbook explanation appears implausible.

An alternative explanation is that (at least part) of the response reflects liquidity constraints.
For lower-income households an unsubsidized cycle of IVF can cost as much as 6 months of disposable
income (Figure Al). As we already saw in Table 3, higher-income households are less sensitive to
the change in the price of IVF than lower-income households. We examine this observation closer.
Figure 9 plots our baseline regression discontinuity estimates for each decile of the disposable income
distribution. Fitting a linear regression to the pattern of these RD coefficients, we estimate that
price sensitivity as measured by percent change in demand at the insurance eligibility cutoff drops
by three percentage points for each income decile. Appendix Figure A1l provides another way of
seeing this difference in response to insurance by income. This figure plots how much observable
covariates of women who initiate IVF change at the cutoff. We observed in the earlier discussion
that there was no selection into IVF initiation at full price on IVF success rates at the threshold. In
panels (b)—(d) of Figure A1l we also do not see evidence of selection into continuing to initiate IVF
without insurance on the degree of education, on being foreign born, or being married. In panel
(a), however, we see that women who continue initiating IVF cycles after the subsidy is no longer
available tend to have higher income.

Conceptually, the income gradient in Figure 9 can either reflect an income gradient in the
ability to pay a high lump-sum price for IVF treatments (a liquidity effect), or an income gradient in
the underlying preferences and willingness to pay for children. While differences in the willingness
to pay or preferences for children by income are plausible, Appendix Figure A10 suggests that it
is unlikely to be driving the income gradient in price sensitivity. Figure A10 plots (for the full
population) the share of women who have biologic, non-ART children, by the end of their fertile
years by income rank. The figure includes cohorts born in 1970 to 1975, so that we can observe
their completed fertility by 2019. While women in the top decile of the income distribution are
more likely to have a child than women at the bottom decile, this difference is small—of only two

percentage point relative to the overall level of more than 80% of women having a child. As liquidity

23



constraints are not relevant for conceiving a child,?® we interpret this figure as suggesting that there
is no clear evidence of differences in preference for a child across the income distribution. Instead,
the high effective price of IVF, especially for the lowest income households, suggests that the more
plausible mechanism for the income difference in the price response likely operates through liquidity
constraints.

In the presence of liquidity constraints, families (at the median income) may be willing to pay
22% of annual disposable income for one cycle of IVF—or even 66% for a course of three treatments
that are often needed to have a live birth®*—but they may have no way of coming up with the
lump-sum payment needed. This is even more true at income levels at the lowest income deciles,
for whom three cycles of IVF would amount to 150% of annual disposable income. These couples
may be unable to smooth large expenditures needed for IVF treatments over a longer time horizon.

While the consumption smoothing value of insurance has been noted in the context of un-
employment insurance (Chetty, 2008), it has only been rarely considered in healthcare settings,
especially for expensive treatments. Following the approach in (Chetty, 2008), we use the response
of high income individuals in Figure 9 as a measure of behavioral response among liquidity uncon-
strained households. We estimate that at least 40% of reduction in fertility treatment utilization
among the lowest-income households can be attributed to the liquidity effect rather than traditional

moral hazard.

5.4 Distribution of Children

The sharp drop in IVF use and the associated births in the absence of insurance highlight how
public policy can shape the number of children born, and not born, at the population level. To
further inform this discussion, we next consider several policy counterfactuals. Using our regression
discontinuity sample, we predict the number of children that would have been born under two
different policy regimes; one in which the subsidy is universal and not tied to age, the other in
which there is no subsidy.

Figure 10, panel (a) shows the number of women giving birth within two years of having
initiated IVF by age relative to the subsidy cutoff (this is simply replicating the gray bars from panel

(b) of Figure 8). To estimate the number of births that would have occurred in a counterfactual

33And in the Swedish context are also less relevant for raising a child.

34In Panel (d) of Figure 4 we observe that women usually do IVF for 2 quarters or about 6 months—this is
consistent with about 3 cycles with a cycle every other month, which is also the number of cycles covered by public
insurance when women are eligible and the number of cycles sold in private clinic IVF packages.
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regime of a universal subsidy, we use data points to the left and a linear regression to form a
prediction (dashed gray line). To estimate the number of births that would have occurred in a
counterfactual regime of no subsidy, we perform a similar exercise using only data points to the
right of the cutoff (solid line). The difference between predicted births and actual births on each
side of the cutoff constitutes an estimate of “incremental” or “missing” births, respectively, under the
assumption that the observed fertility responses are causal effects of the subsidy design. In panel
(a), we estimate approximately 2,120 “missing” births under the current policy regime relative to a
regime with no age-based cutoffs, and 4,013 “incremental” births as a result of the current subsidy
relative to a regime with no subsidy. In total, 13,450 children would have been born if the subsidy
were available to everyone, while 7,317 (or 47% fewer) children would have been born in the absence
of subsidies.

In addition to affecting the birth rate in the overall population, panels (b) and (c) illustrate
how the magnitudes of the effects differ across two points of the income distribution; childless
women with above and below median income. The figures reveal that the mass of missing births
is more pronounced in the below-median income population, relative to the above-median income
population (1,285 vs 187 missing births). In relative terms, the drop in subsidy results in 70% of
births becoming “missing” in the below-median income population, as compared to 21% “missing”
births in the above-median income population. Hence, subsidy design in this context affects not

only the level, but also the distribution of births across the income spectrum.

6 Conclusion

Nearly every sixth woman of childbearing age experiences infertility (WHO, 2023). Medical inno-
vation in infertility treatments over the past several decades has been remarkable. While the share
of children born from assisted conceptions keeps growing, public policies in the space of infertility
treatments remain ridden with controversy. This paper aims to inform this debate by providing evi-
dence on the private monetary and non-monetary costs of infertility and the role of treatment prices
(and policies that could affect them) in driving household decisions to initiate infertility treatments.

Our analysis reveals large negative impacts on well-being of wanting to, but being unable to,
have a child. This contradicts a common notion that having a child makes couples unhappy. Instead,
we find that women who want but fail to have a child are 48% more likely to suffer from mental

health issues in the long-run, are 6 percentage points more likely to get divorced, and experience no
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“protective” effect on their income from not having a child in the long-run. The partners of these
women are more likely to experience a deterioration of mental health and some loss of income in
the long-run.

We estimate that despite the large negative effects of infertility on well-being, families exhibit
a strong response to the price of infertility treatments. Our results suggest that up to 40% of this
response can be attributed to liquidity constraints rather than traditional moral hazard, implying
an important role for insurance in providing not only risk protection, but also a consumption
smoothing value. Our estimates suggest that if the availability of credit markets for financing IVF
treatments is limited and insurance coverage is unavailable or constrained, the resulting number of
IVF treatments may be inefficiently low overall (as couples with sufficient willingness to pay do not
receive treatment), and the incidence of inefficiency may be regressive (as lower-income households
are more likely to face liquidity constraints and no access to credit). Insurance coverage policy thus
constitutes a powerful tool that can affect the overall number of children and their allocation across

the income distribution.
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Figures and Tables

Figure 1: Prevalence of Infertility as Measured by ART Use

(a) Rate of ART initiations

% initiating ART
8

IVF or LIT

3
T T T T T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

(b) Stock of ART initiations

% having initiated ART
8-l

IVF or LIT

0
T T T T T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Notes: Panel (a) of the figure shows the share (in %) of women in Sweden age 16-45 with no children by a given
calendar year (y-axis) who initiate an ART treatment in that calendar year. Initiation of an ART treatment is
defined using prescription drug records as described in Section 2 and Appendix A. We exclude women from the
sample once they have initiated treatment. The dashed lines show initiations of the low-intensity treatments
(LIT, which include either medication for ovulatory regulation and/or in-utero insemination) or IVF, separately.
The solid line shows the share initiating either LIT or IVF. For women who initiate both in different years,
we keep the first initiation. Panel (b) plots the stock version of Panel (a), showing what share of women has
initiated treatment in or before a given calendar year. We fix the sample to only include women who were age
16 to 45 with no children as of June 2006.
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Figure 2: Infertility Treatment Pathways
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Notes: The figure tracks the progression of infertility treatments over an eight-year time horizon after the year of
treatment initiation, for the universe of childless women in Sweden age 16-45 who initiate low-intensity treatment
(LIT) or IVF between July 2006 and December 2012. The characteristics of this sample of women are reported
in Column (3) of Table 1. Fertility outcome is evaluated at eight years after the initiation of infertility treatment
without requiring a birth outcome to directly follow a treatment cycle. The total birth rate within eight years after
treatment initiation is 78.9%. IVF initiation after LIT is evaluated at 6 years and 11 months after LIT initiation,
allowing for one year follow-up after the IVF treatment.

Figure 3: Long-Run Success Rate of ART
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Notes: The figure tracks the progression of fertility outcomes over an eight-year time horizon after the year of an
ART initiation, for the universe of childless women in Sweden age 16-45 who initiate low-intensity treatment (LIT)
or IVF between July 2006 and December 2012. The characteristics of this sample of women are reported in Column
(3) of Table 1. The figure plots the hazard rate (estimated as the Kaplan-Meier function without covariates) for
women to have given birth to a child as a function of time since the initiation of an LIT (dashed line) or IVF (solid

line) treatment.
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Figure 4: Income Gradient in ART Use
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Notes: Panel (a) of the figure shows our proxy for the lifetime prevalence of infertility—we plot the share of
women who ever initiate LIT or IVF between July 2006 and December 2019. The sample includes all women
born from 1970 through 1975 (women whom we observe in our drug records over a large share of their fertile
ages) who are childless in June 2006. Income deciles (x-axis) are based on parental income at women’s age
20/21 as described in Appendix A. Panels (b) to (d) illustrate how the intensity of ART varies across the income
distribution in our main analytic sample of all 16-45 year old childless women (Column (1) of Table 1), who
initiate LIT. Panel (b) plots the share of these women who transition to IVF within 3 years of LIT initiation.
Panel (c) plots the number of months it takes women to transition from LIT to IVF, conditional on transitioning.
Panel (d) then shows the number of quarters that women who transition to IVF persist with IVF treatments.
In all panels (b) to (d), the income deciles on the x-axis are based on women’s total (AGI-like) income over
two years prior to treatment initiation as described in Appendix A. Dashed lines in all panels show the raw
data. Solid lines in panel (a) show adjusted predictions after controlling for place and year of birth fixed effects.
Solid lines in panels (b)—(d) show adjusted predictions after controlling for place of birth, age at initiation, and
common infertility-related diagnoses. Predicted values plotted with 95% Cls are adjusted means of the outcome
for each income decile at the mean of all other covariates.

34



Figure 5: First Assisted Conception and Subsequent Fertility
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Notes: The figure shows the relationship between the success of the first assisted conception and subsequent
fertility, measured as either the share of women giving birth in a given quarter relative to the first conception
(y-axis in panel a), or as a share of women who have had a live birth by a given quarter (y-axis in panel b).
The sample includes childless women who initiate either an LIT or an IVF treatment between July 2006 and
February 2016. The characteristics of this sample of women are reported in Column (4) of Table 1. The sample
is then split up by the success (dashed gray line) or failure (solid blue line) of the first assisted conception. The
x-axis indexes time in quarters relative to the date of the first assisted conception, which is defined as the first
conception after treatment initiation.
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Figure 6: First Assisted Conception and Subsequent Outcomes (Women)
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Notes: The figure shows raw data (panels on the left, normalized to the mean in time —1) and event study
estimates as specified in Equation (1) (panels on the right) for the effect of having an unsuccessful first conception
(which predicts persistent infertility, see Figure 5) on outcomes of women. The sample includes childless women
who initiate LIT or IVF treatments between July 2006 and February 2016 and conceive within 3 years of
treatment initiation. The characteristics of this sample of women are reported in Column (4) of Table 1. The
x-axis indexes time relative to the first conception in either quarters (panels a—b) or years (panels c—f), which is
defined as the first conception after treatment initiation. The outcome in panels (a) and (b) is a stock measure
for having a history of drug claims with ATC codes NO5 (psycholeptics, commonly used to treat anxiety) or N06
(analeptics, commonly used to treat depression). In panels (c¢) and (d) the outcome is annual individual work
income in 100 SEK. In panels (e) and (f) the outcome is the history of a divorce. Event study panels show the
results of two separate event studies. The control group in both are those women whose first assisted conception
resulted in a live birth (long dashed gray line in the raw data). We provide estimates for two treatment groups:
(i) for all women whose first conception was not successful (solid line in the raw data; light blue estimates) and
(ii) for a subset of (i) where no birth happens within 5 years of that conception, i.e., those couples who remain
infertile in the longer-run (short-dashed line in the raw data; dark blue estimates). Vertical lines in the event
studies denote 95% confidence intervals. Standard errors are clustered at the individual level.
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Figure 7: First Assisted Conception and Subsequent Outcomes (Partners)

(a) Mental health R, raw data (b) Mental health R, event study
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Notes: The figure shows raw data (panels on the left, normalized to the mean in time —1) and event study
estimates as specified in Equation (1) (panels on the right) for the effect of having an unsuccessful first conception
(which predicts persistent infertility, see Figure 5) on outcomes of partners. The sample includes married or
co-habitating partners of childless women who initiate LIT or IVF treatments between July 2006 and February
2016 and conceive within 3 years of treatment initiation. The x-axis indexes time relative to the first conception
in either quarters (panels a-b) or years (panels c—d), which is defined as the first conception after treatment
initiation. The outcome in panels (a) and (b) is a stock measure for having a history of drug claims with
ATC codes NO5 (psycholeptics, commonly used to treat anxiety) or NO6 (analeptics, commonly used to treat
depression). In panels (c) and (d) the outcome is annual individual work income in 100 SEK. Event study panels
show the results of two separate event studies. The control group in both are those male partners whose female
partners’ first assisted conception resulted in a live birth (long dashed gray line in the raw data). We provide
estimates for two treatment groups: (i) for all partners of women whose first conception was not successful (solid
line in the raw data; light blue estimates) and (ii) for a subset of (i) where no birth happens within 5 years of
that conception, i.e., those couples who remain infertile in the longer-run (short-dashed line in the raw data; dark
blue estimates). Vertical lines in event studies denote 95% confidence intervals. Standard errors are clustered at
the individual level.
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Figure 8: Impact of IVF Insurance Coverage
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Notes: This figure illustrates the relationship between public health insurance coverage of IVF and the probability
of IVF initiation (panel a) as well as the number of births (panel b). The x-axis in both panels indexes a woman’s
age in months relative to the insurance eligibility cutoff age, which is specific to the woman’s region of residence
and year. Panel (a) shows the number of women initiating IVF per 10,000 women in the sample of all childless
women who are within five years of the insurance age eligibility cutoff, and who haven’t initiated an IVF treatment
yet by a given month. The characteristics of this sample of women are reported in Column (5) of Table 1; these
women are the age-based subset of all age 16-45 childless women. In panel (b), the dark blue bars show the
count of women who initiate IVF at every relative month—this is simply the numerator of the y-axis share in
panel (a). The gray bars show the number of the same women who give birth within two years of the relative
month on the x-axis. Individuals’ dates of birth are at the year-month level, thus in relative month 0 they can
be either eligible or not, depending on their exact day of birth.
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Figure 9: Heterogeneity in the Impact of IVF Insurance Coverage
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Notes: The figure shows our regression discontinuity estimates as reported in panel (a) of Figure 8 and in
Table 3 estimated separately for each income decile. The x-axis uses deciles of women’s own disposable income
measured at age 32 (see Section 2 and Appendix A for detailed definitions of income). For each income decile,
we estimate (2) and calculate the change in demand in % as 100 % 3; divided by the sample mean in the 12
months before the cutoff. Solid line is a linear regression that captures the relationship between the estimated
price response and income decile; the slope and the standard error (in parentheses) are reported close to the
regression line. The intercept of the regression line is —68.3.
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Figure 10: IVF Insurance Coverage and (Missing) Births
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(c) Childless women with above-median income
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Notes: Panel (a) of the figure replicates a part of panel (b) in Figure 8. It plots the number of women giving
birth within two years of IVF initiation in the sample of all childless women who are within five years of the
insurance age eligibility cutoff and who haven’t yet initiated an IVF treatment. The characteristics of this sample
of women are reported in Column (5) of Table 1; these women are the age-based subset of all age 16-45 childless
women. Panel (b) and (c) plot the same figure, but splitting the sample into women with below (panel b) and
above (panel ¢) median disposable income at age 32. The x-axis in each panel indexes a woman’s age a in months
relative to the insurance eligibility cutoff age A. The bars show the actual number of women who initiate IVF at
a relative age,a — A, and give birth within two years of that initiation. The dashed lines are predicted numbers
of births from a regression of the numbers of births on the left side of the cutoff (a < A) on the relative age,
a — A. The solid lines are predicted numbers of births from a regression of the numbers of births on the right
side of the cutoff (a > A) on a — A. The shaded blue and gray areas show the difference between the two lines
for a < A and a > A, respectively. “Estimated (31” refers to the coefficient on an indicator variable for a > A
from an RD-style regression (similar to (2)) where the number of births is the outcome.
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Table 1: Summary Statistics

Sample
(1) (2) 3) (4) (5) (6)
At-risk All Initiators Event RD LIT RD
initiators until 12/2012  study sample sample
Year of measurement 2012.6 2011.7 2008.1 2009.8 2005.1 2004.7
(4.0) (4.0) (1.9) (2.9) (4.8) (4.1)
Demographics
Age 25.4 31.1 31.1 30.6 32.0 32.0
(7.1) (5.2) (5.2) (4.9) (0.0) (0.0)
No college 0.59 0.35 0.38 0.35 0.43 0.31
(0.49) (0.48) (0.48) (0.48) (0.49) (0.46)
Some college 0.15 0.15 0.14 0.14 0.15 0.16
(0.36) (0.35) (0.35) (0.35) (0.35) (0.37)
Full college 0.22 0.47 0.45 0.49 0.26 0.35
(0.41) (0.50) (0.50) (0.50) (0.44) (0.48)
Married 0.09 0.35 0.37 0.36 0.11 0.12
(0.29) (0.48) (0.48) (0.48) (0.31) (0.32)
Having ever divorced 0.02 0.05 0.05 0.04 0.05 0.06
(0.15) (0.22) (0.22) (0.20) (0.21) (0.24)
Work income (in 100 SEK) 1382.4 2699.5 2515.8 2679.0 1882.6 2292.7
(1499.7)  (1770.0) (1681.3)  (1694.2)  (1475.0)  (1470.8)
Disposable income (in 100 SEK) 1417.4 2432.8 2218.3 2356.8 1722.0 1942.3
(1597.5) (2260.8) (1558.3) (1519.3)  (1344.8)  (1028.5)
Total (AGI-like) income (in 100 SEK) 1638.4 2884.7 2641.8 2799.0 2094.3 2500.6
(2037.8) (2536.7) (1998.3) (1896.6)  (1922.0)  (1481.7)
Born outside of Sweden 0.17 0.25 0.23 0.21 0.28 0.30
(0.38) (0.43) (0.42) (0.41) (0.45) (0.46)
Health characteristics
LIT (at any point) 0.04 0.68 0.75 0.71 0.06 1.00
(0.19) (0.47) (0.43) (0.46) (0.24) (0.00)
IVF (at any point) 0.04 0.69 0.67 0.69 0.07 0.51
(0.20) (0.46) (0.47) (0.46) (0.25) (0.50)
LIT or IVF (at any point) 0.06 1.00 1.00 1.00 0.09 1.00
(0.23) (0.04) (0.03) (0.02) (0.29) (0.00)
Having had a mental health Rx 0.23 0.26 0.19 0.21 0.17 0.16
(0.42) (0.44) (0.39) (0.41) (0.37) (0.37)
Number of individuals 1,807,328 85,110 40,818 43,165 182,746 6,300
Number of observations 13,370,388 85,110 40, 818 43,165 5,911,461 72,733

Notes: The table shows summary statistics for our analytic samples. The “at-risk” sample in column (1) includes all women in our
data (see Section 2 for the description of data sources and Appendix A for the definition of key variables) who are age 16-45 and
childless in years 2006-2019. The initiator sample in column (2) includes all women who are in the at-risk sample (column (1)) and
also initiate ART (IVF or LIT) treatment between July 2006 and November 2019. The sample in column (3) is a subset of column
(2) restricted to individuals initiating ART treatment by December 2012. The sample in column (4) includes individuals who initiate
LIT or IVF treatment between July 2006 and February 2016 and conceive within 3 years of treatment initiation. The regression
discontinuity (RD) sample in column (5) is identical to the at-risk sample in (1) but restricted to observations within 2 years of the
ART insurance eligibility age cutoff. The RD sample in (6) is a version of (5) that selects women who have done LIT in the two years
prior to the observation. Characteristics in columns (2), (3), and (4) are measured in the year before initiation, and in columns (5)
and (6) at age 32. Income is measured in 2012 Swedish Krona.
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Table 2: Event Study Estimates

First stage Women’s outcomes Partner outcomes

(1) (2) (3) (4) (5) (6) (7) (8)

Having had Having had a Antibiotics Work income  Having Having had a Antibiotics Work income

Time period a birth mental health Rx Rx (in 100 SEK) divorced mental health Rx Rx (in 100 SEK)
Q1-Q4 —0.24*** 0.01*** —0.00 131. 7% 0.00** 0.00*** 0.00 7.8
(~ Pregnancy) (0.00) (0.00) (0.00) (9.8) (0.00) (0.00) (0.00) (20.1)
Q5-Q8 —0.70*** 0.03*** 0.03*** 1553.5"** 0.01%** 0.01%** —0.00 250.4**
(~ First year of life)  (0.00) (0.00) (0.00) (15.1) (0.00) (0.00) (0.00) (29.7)
Q9 and later —0.33*** 0.04*** —0.01*** 69.1** 0.02%** 0.01%** —0.01*** 47.8
(0.00) (0.00) (0.00) (16.1) (0.00) (0.00) (0.00) (35.3)
ﬁejn_offef' b 0.00 0.25 0.09 2772.0 0.04 0.17 0.05 3498.4
No. of observations® 1,301,451 1,183,258 1,183,258 612,995 251,944 697,294 697,294 361,602
No. of individuals 43,165 43,165 43,165 43,165 18,001 26,365 26,365 26,357

# Among women whose first conception does not result in a viable birth (treatment group).

> Observations are at the quarterly level for drug-based outcome and annual level for work income and divorce. For the “having divorced” outcome, we restrict the sample
to women who are married in the year before conception (7 = —1).

Notes: This table reports coefficients from estimating a version of the event study specified in Equation (1) with relative time (year or quarter) indicators replaced by
indicators for three time periods: Q1-Q4 which capture the pregnancy quarters, Q5-Q8 which capture the first year of life if the conception was successful, and Q9 (two
years) and beyond. The sample includes childless women who initiate LIT or IVF treatments between July 2006 and February 2016 (in columns 1-5) and their partners
(in columns 6-8). Column (1) shows the first stage effect of an unsuccessful first assisted conception on subsequent fertility. The outcome in columns (2) and (6) is a
stock measure for having a history of drug claims with ATC codes NO5 (psycholeptics, commonly used to treat anxiety) or NO6 (analeptics, commonly used to treat
depression). The outcome in columns (3) and (7) is the rate of antibiotics claims. The outcome in columns (4) and (8) is annual individual work income in 100 SEK.
Column (5) captures the effect on the history of a divorce. The control group includes women whose first assisted conception resulted in a live birth. The treatment
group are all women whose first conception was not successful. Standard errors (in parentheses) are clustered at the individual level.



Table 3: Regression Discontinuity Estimates

Full sample By income decile

1st 5th 10th
(1) (2) (3) (4) (5) (6)
By —11.9*** —12.3%** —10.1**  —11.6™* —15.0"** —17.9***
(0.7) (0.7) (1.1) (1.9) (2.4) (3.8)
Mean dep. var
overall 17.0 17.5 16.7 12.8 15.4 34.1
inT=-12to7=-1 23.2 23.9 23.2 18.7 22.1 41.8
No. of observations 5,911,461 5,700,662 4,701,653 625,501 464,006 397,150
Controls N Y N Y Y Y
Omit —5 to 5 N N Y N N N

Notes: This table shows the results of estimating a linear parametric regression discontinuity specification in
Equation (2), with IVF initiation as the outcome variable. In all regressions, we exclude the month when
eligibility changes as we do not observe age at the daily level. Except as specified in columns (3) and (6) that
report the “donut” results and exclude 5 months around the threshold, we otherwise include 24 months before
and 24 months after the cutoff in all specifications. Columns (1) and (4) have no controls, while columns (2) and
(5) include the full set of controls (fixed effects for the region of residence, calendar years, place of birth, and
education categories (high school only, some college, college degree or more). In columns (1)—(3) of panel (a),
the sample includes all childless women (of age as specified on the x-axis) in July 2006 to November 2019 who
have not yet initiated IVF. In columns (4)—(6), we split up the sample by deciles of women’s disposable income
rank at age 32. Standard errors reported in parentheses are clustered at the individual level.
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Appendix

A Sample Construction

Low-intensity treatment (LIT). The following describes the construction of the sample of
women who initiate low-intensity treatment (LIT) between July 2006 and November 2019 at ages
16-45 using the Swedish prescription drug claims data. For each month m of drug claims, m =

2006/07,...,2019/11, we carry out the following five steps:

1. We find all women with an LIT drug claim (ATC codes GO3GB, L02BA, L02BG, G03GA) in

month m.

2. We keep person-year observations for women who are between 16 and 45 years old in the year

of month m.

3. We drop all observations for women with a claim for an LIT or an IVF drug (ATC code
GO03GB, L02BA, L02BG, G03GA, L02AE, HO1CA, HO1CC) within 1 year (365 days) before

the claim in (1).

4. We drop all observations for women with a breast cancer diagnosis (as the main diagnosis,
ICD-10 code C50) in inpatient or outpatient records within 2 years (730 days) before the claim
in (1). We drop women with chemotherapy or radiation treatment within 6 months (183 days)

after the claim in (1)

5. We drop observations for women with a GnRH agonist/antagonist claim (ATC code LO2AE,
HO1CA, H01CC) within 30 days after the claim in (1), including the date of the claim.

For women with more than one record satisfying the algorithm above, we keep the first record and

define it as the initiation date.

IVF treatment. The following describes the construction of the sample of women who initiate
IVF between July 2006 and November 2019 at ages 16-45. For each month m of drug claims,
m = 2006/07,...,2019/11, we carry out the following five steps:

1. We find all women with a GnRH agonist/antagonist claim (ATC code LO2AE, HO1CA,
HO1CC) in month m

2. We keep person-year observations for women who are between 16 and 45 years old in the year

of month m.

3. We drop all observations for women with a claim for a GnRH agonist/antagonist (ATC code

LO2AE, HO1CA, HO1CC) within 1 year (365 days) before the claim in (1).
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4. We drop all observations for women with a breast cancer diagnosis (as the main diagnosis,
ICD-10 code C50) in inpatient or outpatient records within 2 years (730 days) before the claim
in (1). We drop women with chemotherapy or radiation treatment within 6 months (183 days)

after the before the claim in (1).
5. We only keep women who used an ovulation drug (ATC code G03GB, L02BA, L02BG,

GO03GA) within 30 days before/after the claim in (1).

For women with more than one record satisfying the algorithm above, we keep the first record and

define it as the initiation date.

Fertility outcomes. To impute conceptions, we combine data from the inpatient and outpatient
registers, as well as the birth register. Conceptions can end in a miscarriage, stillbirth, or birth.

To infer conceptions resulting in a miscarriage, we find all abortion diagnoses in the inpatient
and outpatient registers (ICD-10 codes O00-O08). If an individual has not initiated IVF or LIT
in the 22 weeks before the diagnosis date, we assume the diagnosis happens exactly 12 weeks after
conception. If an individual has initiated IVF or LIT within the 22 weeks before the diagnosis, we
assume the day of conception coincides with the day of the last LIT/IVF drug claim before the
diagnosis.

To infer conceptions resulting in a live birth or stillbirth, we use birth entries from the birth
register. Whenever available, we use the estimated date of delivery based on ultrasound examination
during pregnancy and subtract 280 days (40 weeks). If the estimate based on ultrasound is not
available, we use the estimated date of delivery based on the record of the first day of the last
menstrual period and subtract 280 days. If this estimate is not available either, we use the year-
month of delivery and subtract 280 days from the last day of that month. We use the birth register
definition of stillbirths that includes births where the newborn dies within 27 days.

If the conception in the three years after initiation of fertility treatment does not end in a live
birth, we define the conception to be failed and our “Failed” dummy as taking the value of 1, and 0

otherwise.

Drug-based health outcomes. We use the data on prescription drug purchases from July 2005
to December 2019 to define the drug-based outcomes in the event studies of Section 4. For each
individual in the sample, we define two indicators at the calendar quarter level. The “mental

health Rx” indicator is equal to one if an individual filled a prescription for a drug with an ATC-
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code starting with NO5 (Psycholeptics) or N0O6 (Psychoanaleptics) in or before a calendar quarter
and zero otherwise. I.e., the indicator is equal to one if an individual has filled a mental health
prescription (which tend to be chronic) anytime since July 2005. The “antiobiotics Rx” indicator
is equal to one if an individual filled a prescription (which tend to be acute) for a drug with an

ATC-code starting with JO1 in a calendar quarter and zero otherwise.

Income measures. Throughout the paper, we use four measures of income:

1. Annual individual work-related income, which is defined as the sum of gross wages from
employment (loneink) as well as positive net income from active self-employment (fink and

inkfnetto).

2. Annual individual total (AGI-like) income. This measure is defined similar in spirit to the
US adjusted gross income and includes earned labor market income (forvers), income from
passive business activities (pasnar), study-related transfers (stud), care allowances (vardbidr
and komvardbidr) as well as parental leave (forpeng), transfers due to unemployment and other
labor market policies (arblos and ampol), capital income, and allowances related to military
service (vplers and gmuers). To determine individual total income deciles, we exclude negative

and zero incomes and rank incomes within birth cohorts, gender, and calendar year groups.

3. Annual individual disposable income (dispink). Disposable income is defined by Statistics
Sweden as salary net of social security contributions plus other incomes (such as business
income, capital income, and rental incomes) and received taxable and tax-free transfers (e.g.,
student grants, care allowances, housing benefits, and sickness benefits) minus taxes and other

paid transfers (such as student loan payments or pension savings).

4. Annual parental total (AGI-like) income. Total (AGI-like) income is defined as described
above. To calculate parental income percentiles, we exclude negative and zero values and find
an individual’s father’s and mother’s income at ages 20 and 21 of the individual. We then

pool the income over both parents and years and rank it within birth cohorts (of the child).
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B Additional Tables and Figures

Figure Al: Cost of One Cycle of IVF in Monthly Disposable Incomes

Multiple of monthly income

Without subsidy

Median = SEK 14369

T T T T T T T
1 2 3 4 5 6 7 8 9 10

Income decile

Notes: The figure shows the cost of an IVF cycle with and without health insurance coverage (“subsidy”) in
2010 divided by monthly disposable income at age 32 (in 2010 SEK) at each income decile for women in the
regression discontinuity sample. This is the sample of women characterized in column (5) of Table 1. The x-axis
is equivalent to the x-axis in Figure 9. The market price of a single cycle of IVF in Sweden in 2010 (which is the
numerator of the solid line) was about 26,813 SEK ($3,246 in 2022 USD). This is the average price of one IVF
cycle is as reported by eight clinics in Sweden. Data on prices was collected for 2010 using the web.archive.org
website snapshots. When a woman is eligible for insurance coverage, the out of pocket cost of IVF was at
most 2,700 SEK in 2010 (which is the numerator of the dashed line). This is the sum of maximum co-pays for
prescription drugs and office visits within the public insurance system.
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Figure A2: The Share of First Births with Assisted Conception

% of births
10 - /o Any ART (BR)
IVF or LIT

T T T T T T
1995 2000 2005 2010 2015 2020
Year of giving birth

Notes: The figure shows the share of first births (in %) from pregnancies that used Assisted Reproductive
Technologies (ART) among women aged 16 through 45 at the time of birth. The dashed line uses data from the
Medical Birth Records (BR), which includes flags for ART utilization starting in 1995. The solid line uses the
prescription drug-based measures of high- and low-intensity infertility treatments (IVF and LIT) developed in
this paper. See Appendix A for detailed definitions of LIT and IVF. The drug-based measure of LIT or IVF is
available from July 2006 onwards. In the solid blue line the figure plots the share of births that happened within
one year of doing either LIT or IVF.
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Figure A3: Age at ART Initiation

Percent
8 -

LIT IVF
Mean = 30.98 Mean = 33.25

16 20 25 30 35 40 45
Age at initiation

Notes: The figure shows the distribution of age at which women initiate either low-intensity (LIT) or high-intensity
(IVF) infertility treatment. The sample includes the universe of childless women aged 16-45 who initiate low-intensity
treatment (LIT, gray bars) or IVF (blue bars) in our primary analytic “initiators” sample. The sample of this women
is characterized in column (2) of Table 1.
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Figure A4: Income Gradient in ART Use: LIT and IVF (Cohorts 1970-1975)
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Notes: This figure replicates panel (a) of Figure 4, separately for low-intensity (LIT) and high-intensity (IVF)
treatment. We plot the share of women who ever initiate LIT (panel a) or IVF (panel b) between July 2006 and
December 2019. The sample includes all women born from 1970 through 1975 (women whom we observe in our
drug records over a large share of their fertile ages) who are childless in June 2006. Income deciles (x-axis) are
based on parental income at women’s age 20/21 as described in Appendix A. Dashed lines in both panels show
the raw data and solid lines show adjusted predictions after controlling for place and year of birth fixed effects.
Predicted values plotted with 95% Cls are adjusted means of the outcome for each income decile at the mean of
all other covariates.

Figure A5: Income Gradient in ART Use: LIT and IVF (Cohorts 1970-1990)
(a) Ever using LIT (b) Ever using IVF
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Notes: This figure replicates panel (a) of Figure 4, separately for low-intensity (LIT) and high-intensity (IVF)
treatment, for a different set of cohorts. We plot the share of women who ever initiate LIT (panel a) or IVF
(panel b) between July 2006 and December 2019. The sample includes all women born from 1970 through 1990
who are childless in June 2006. Income deciles (x-axis) are based on parental income at women’s age 20/21 as
described in Appendix A. Dashed lines in both panels show the raw data and solid lines show adjusted predictions
after controlling for region and year of birth fixed effects. Predicted values plotted with 95% Cls are adjusted
means of the outcome for each income decile at the mean of all other covariates.
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Figure A6: First Assisted Conception and Subsequent Consumption of Antibiotics

(a) Women, raw data (b) Women, event study
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Notes: The figure shows raw data (panels on the left, normalized to the mean in time —1) and event study
estimates as specified in Equation (1) (panels on the right) for the effect of having an unsuccessful first conception
(which predicts persistent infertility, see Figure 5) on the consumption of antibiotics by women and their partners.
The sample includes childless women who initiate LIT or IVF treatments between July 2006 and February 2016.
The characteristics of this sample of women are reported in Column (4) of Table 1. The x-axis indexes time
relative to the first conception in either quarters (panels a—b) or years (panels c—f), which is defined as the
first conception after treatment initiation. The outcome in all panels is an indicator for filling an antibiotics
prescription (ATC code: J01). Event study panels show the results of two separate event studies. The control
group in both are those women whose first assisted conception resulted in a live birth (long dashed gray line in
the raw data). We provide estimates for two treatment groups: (i) for all women whose first conception was not
successful (solid line in the raw data; light blue estimates) and (ii) for a subset of (i) where no birth happens
within 5 years of that conception, i.e., those couples who remain infertile in the longer-run (short-dashed line in
the raw data; dark blue estimates). Vertical lines in the event studies denote 95% confidence intervals. Standard
errors are clustered at the individual level.
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Figure A7: Time from an Infertility Diagnosis to IVF Initiation

(a) Distribution of wait time (b) Panel (a) cut at the 90th percentile

Density Density
003 004 | 25th pet Median 75th pet
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IVF initiation date — first diagnosis date IVF initiation date — first diagnosis date
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Notes: These figures illustrates the time between an individual’s infertility (ICD-10 code N97) diagnosis and
initiation of high-intensity treatment (IVF) in days. The sample includes a subset of the “initiator” sample
(column 2 of Table 1) that is restricted to childless women age 16-45 who initiate IVF between 2006 and 2019
and who had an infertility diagnosis in the 5 years before IVF initiation. “First diagnosis date” refers to the
earliest diagnosis within 5 years before IVF initiation excluding the day of IVF initiation. Panel (b) drops the
top 10% of wait times and displays a zoomed in version of panel (a).

92



Figure A8: Density of Observations in the Regression Discontinuity Sample
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Notes: The figure shows the number of women in the regression discontinuity sample that underlies Figure 8, by
a woman’s age in months relative to the IVF insurance eligibility cutoff age. The characteristics of the sample are
reported in Columns (5) of Table 1. These women are the age-based subset of all age 16-45 childless women in
2006-2019 who have not initiated IVF treatment by a given relative month. A formal test that uses the number
of individuals as the dependent variable as the outcome in an RDD specification restricted to 24 months around
the cutoff (as in Table 3), results in the following estimates (and standard errors): 196.08 (231.11) for a linear
polynomial and 106.24 (152.69) for the quadratic polynomial.
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Figure A9: Impact of IVF Insurance Coverage: Additional Analyses

(a) IVF initiation conditional on LIT (b) Share of IVF initiators giving birth
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Notes: This figure presents additional analyses on the effects of public health insurance coverage of IVF. The
x-axis in both panels indexes a woman’s age in months relative to the insurance eligibility cutoff age, which
is specific to the woman’s region of residence and year. Panel (a) shows the number of women initiating IVF
per 10,000 women in the sample of childless women who are within five years of the insurance age eligibility
cutoff and have not initiated an IVF treatment yet by a given month, but in comparison to the similar panel
(a) in Figure 8, this figure is restricted to women who have undergone LIT within two years prior to a given
month. The characteristics of this sample of women are reported in Column (6) of Table 1; these women are
the age-based subset of all age 16-45 childless women in years 2006-2019 who had undergone LIT within two
years prior to a given relative month. Panel (b) shows the share of women giving birth within two years of IVF
initiation in the sample of childless women who are within five years of the insurance age eligibility cutoff and
who have initiated an IVF treatment in a given relative month - this corresponds to the ratio of the gray bar and
the dark blue bar in Figure 8 panel (b). Panels (c) and (d) show this share for the sub-samples of women with
below-median and above-median disposable income at age 32. Individuals’ dates of birth are at the year-month
level, thus in month 0 they can be either eligible or not, depending on their exact day of birth. Running an
RD-style regression of the share shown in panel (b) on relative age (a — A), an indicator for age being above the
cutoff (a > A), and an interaction between the two yields an estimate of —0.004 (p-value 0.74) on the indicator
for being on right side of the cutoff. Analogous estimates for the samples in (c) and (d) are 0.008 (p-value 0.68)
and —0.024 (p-value 0.22).
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Figure A10: Share of Women with a Non-ART Child
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Notes: The figure shows the share of women who have given birth without the use of ARTs between 1995 and
2019. We use the Medical Birth Register to flag non-ART births. The sample includes all women born between
1970-1975 that are observed in our raw data (i.e., these estimates are not restricted to being childless in any
year). Income deciles are based on total parental income measured as described in Appendix A.
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Figure A11: Observable Characteristics and IVF Insurance Coverage
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Notes: The figure shows the average of four observable charactersitics of women around the change in IVF
insurance coverage eligibility. The x-axis indexes a woman’s age in months relative to the insurance eligibility
cutoff age, which is specific to the woman’s region of residence and year. The y-axis measures average income
(panel a), share of women with a college degree (panel b), share of foreign-born women (panel c), and the share of
women who are married (panel d) for each relative month. All characteristics are measured at age 32. We report
these covariate means for two samples of women. In red, we include all women in the regression discontinuity
sample (age 1645 childless women in years 2006-2019) who haven’t yet initiated an IVF treatment or given
birth and are thus “at risk” of initiating treatment. The blue dots and lines report the same means for women
out of those “at risk” who initiate IVF in a given relative month. “Est a;” reports the coefficient from estimating
(2) with the covariate at age 32 as the outcome. “Diff in means” reports the difference in the level of the mean
covariate between the red and the blue lines (i.e., between those at risk of initiating IVF and those who do
initiate), separately for relative months —60 to —1 and 1 to 60.

o6



Table Al: Age Cutoffs for IVF Insurance Coverage

Region 2008 2009 2010 2011 2012 2013 2014 2015-
Stockholm 39 39 39 39 39 39 39 39
Uppsala 39 39 39 39 39 39 39 39
Sormland 37 37 37 37 37 37 37 39
Ostergotland 37 37 37 37 37 37 37 39
Jonkoping 37 37 37 37 37 37 37 39
Kronoberg 38 38 38 38 38 38 38 39
Kalmar 37 37 37 37 37 37 37 39
Gotland 39 39 39 39 39 39 39 39
Blekinge 38 38 38 38 38 38 38 39
Skéne 38 38 38 38 38 38 38 39
Halland 38 38 38 38 38 38 38 39
Vastra Gotaland 39 39 39 39 39 39 39 39
Varmland 39 39 39 39 39 39 39 39
Orebro 39 39 39 39 39 39 39 39
Vastmanland 39 39 39 39 39 39 39 39
Dalarna 39 39 39 39 39 39 39 39
Gévleborg 38 38 38 38 38 38 38 39
Vasternorrland 36 36 36 36 36 36 36 39
Jamtland 36 36 36 36 36 36 36 39
Vasterbotten 36 36 36 36 36 36 39 39
Norrbotten 36 36 36 36 36 36 36 39

Notes: The table shows the maximum age at which women were eligible for public health insurance coverage of IVF
treatments in Sweden from 2008 onwards for each of 21 Swedish regions. The data is based on government reports,
media coverage, and email correspondences with region representatives.

Sources:

Riksforbundet for sexuell upplysning (RFSU). "Sverigebarometern 2011." Accessed March 21, 2024. rfsu.se/
globalassets/pdf/sverigebarometer-2011.pdf

Sveriges Kommuner och Landsting (SKL). "Assisterad befruktning Kartlaggning och Landstingens Erbjudanded
November 2012 - Version 2".

Sveriges Kommuner och Landsting (SKL). "Assisterad befruktning uppféljningsrapport med defini-
tioner, rekommendationer och utvevcklingsomraden - Maj 2014 Version 2." Accessed March 21, 2024.
skr.se/download/18.1£376ad3177c89481f73elaf/1615204927279/SKL$_$assisterad$_$befruktning$_
$uppfoljningsrapport$_$052014.pdf

Sveriges Kommuner och Regioner. "Rekommendation om enhetlighet i regionernas erbjudande av offentlig fi-
nansierad assisterad befruktning". Accessed March 21, 2024. skr.se/download/18.32563d7d1784aa279ecac6bb/
1618304676440/Rekommendation-assisterad’,20befruktning-ver2-nov2020.pdf

Sveriges Television (SVT). "Generosare regler for IVF-behandling pa gang." Accessed March 21, 2024. svt.se/
nyheter/lokalt/ost/hojda-aldersgranser-for-ivf-behandling-i-sormland-och-ostergotland

Sveriges Television (SVT). "’For gammal for barn” — lille Bore bevisar motsatsen". Accessed March 21, 2024.
svt.se/nyheter/lokalt/ost/ansags-for-gammal-for-att-kunna-bli-gravid-1lilla-bore-bevisar-motsatsen

Sveriges Television (SVT). "Vill se samma regler for assisterad befruktning". Accessed March 21, 2024. svt.se/
nyheter/lokalt/vastmanland/enhetliga-regler-for-assisterad-befruktning

Sveriges Television (SVT). "Aldergrinserna for IVF &r ordttvisa" Accessed March 21, 2024. svt.se/nyheter/
lokalt/ost/aldergranserna-for-ivf-ar-orattvisa

Sundsvalls Tidning. "Harda regler i lanet for provrorsbefruktning". Accessed March 21, 2024. st.nu/artikel/
harda-regler-i-lanet-for-provrorsbefruktning

Gefle Dagblad. "Aldersgrinsen héjs for IVE".

Kvinnoklinikerna i Sydéstra sjukvardsregionen. "Assisterad befruktning. Gemensamma regler och grundkrav for
IVF i Sydostra sjukvéardsregionen".

Sédra regionsvardsndmnden. "Rekommendation om enlighet i landstingens och regionernas erbjudande av of-
fentligt finansierad assisterad befruktning."

Region Skane. "Regionala riktlinjer for assisterad befruktning."
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rfsu.se/globalassets/pdf/sverigebarometer-2011.pdf
rfsu.se/globalassets/pdf/sverigebarometer-2011.pdf
skr.se/download/18.1f376ad3177c89481f73e1af/1615204927279/SKL$_$assisterad$_$befruktning$_$uppfoljningsrapport$_$052014.pdf
skr.se/download/18.1f376ad3177c89481f73e1af/1615204927279/SKL$_$assisterad$_$befruktning$_$uppfoljningsrapport$_$052014.pdf
skr.se/download/18.32563d7d1784aa279ecac6bb/1618304676440/Rekommendation-assisterad%20befruktning-ver2-nov2020.pdf
skr.se/download/18.32563d7d1784aa279ecac6bb/1618304676440/Rekommendation-assisterad%20befruktning-ver2-nov2020.pdf
svt.se/nyheter/lokalt/ost/hojda-aldersgranser-for-ivf-behandling-i-sormland-och-ostergotland
svt.se/nyheter/lokalt/ost/hojda-aldersgranser-for-ivf-behandling-i-sormland-och-ostergotland
svt.se/nyheter/lokalt/ost/ansags-for-gammal-for-att-kunna-bli-gravid-lilla-bore-bevisar-motsatsen
svt.se/nyheter/lokalt/vastmanland/enhetliga-regler-for-assisterad-befruktning
svt.se/nyheter/lokalt/vastmanland/enhetliga-regler-for-assisterad-befruktning
svt.se/nyheter/lokalt/ost/aldergranserna-for-ivf-ar-orattvisa
svt.se/nyheter/lokalt/ost/aldergranserna-for-ivf-ar-orattvisa
st.nu/artikel/harda-regler-i-lanet-for-provrorsbefruktning
st.nu/artikel/harda-regler-i-lanet-for-provrorsbefruktning

Table A2: Event Study Sample Composition

Initiating ART between 07/2006 and 02/2016

N = 56,822
Conception No conception
within 3 years within 3 years
N = 43,165 N = 13,657
1st conception # viable birth 1st conception = viable birth
N =8,710 N = 34,455

Birth within 5 years No birth within 5 years
N = 6,443 N = 2,267

Table A3: Regression Discontinuity Estimates: LIT Sample

(1) 2) 3)

B —167.1***  —168.0*** —136.8***
(26.5) (26.7) (43.0)
Mean dep. var
overall 336.6 339.5 343.2
inT=-12to7=-1 410.0 414.2 410
No. of observations 72,733 71,900 58,425
Controls N Y N
Omit —5 to 5 N N Y

Notes: This table is similar to Table 3 and shows the results of estimating a linear parametric regression
discontinuity specification in Equation (2), with IVF initiation as the outcome variable. Unlike in Table 3, the
sample is restricted to all childless women (of age as specified on the x-axis) in July 2006 to November 2019
who have not yet initiated IVF, and who also have a history of an LIT treatment in two years prior. In all
regressions, we exclude the month when eligibility changes as we do not observe age at the daily level. Except
as specified in column (3) and that reports the “donut” results and exclude 5 months around the threshold, we
otherwise include 24 months before and 24 months after the cutoff. Column (1) has no controls, while column (2)
includes the full set of controls (fixed effects for the region of residence, calendar years, whether the individual is
foreign-born, and education categories (high school only, some college, college degree or more). Standard errors
reported in parentheses are clustered at the individual level.
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C Alternative Event Study Specifications

In this section, we estimate a version of our event study specification on the sample of all women
who initiate LIT or IVF between July 2006 and February 2016 irrespective of whether they conceive

or not. Specifically, we estimate
Yio = a; + ZHTDr,it + ZUTDT,it * No conception; + ¢ + 5 * Xit + €it (3)
T T

where No conception; is equal to 1 if individual ¢ does not conceive within 3 years of treatment
initiation and 0 otherwise.

In Figure A12, we include all individuals who conceive and those who do not conceive. In
Figure A13, we restrict our analysis to the subset of women who conceive and whose first conception
leads to a viable birth and those who do not conceive. The latter specification thus excludes women

who experience a miscarriage. Table A2 shows the observation counts in these different groups.
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Figure A12: Event Study Estimates (No Conception vs Conception)

(a) Mental health R, raw data

(b) Mental health R, event study
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Notes: The figure shows raw data (panels on the left, normalized to the mean in time —1) and event study
estimates as specified in Equation (1) (panels on the right) for the effect of having no conception within 3 years
of an ART treatment initiation on outcomes of women. The sample includes childless women who initiate LIT or
IVF treatments between July 2006 and February 2016. The x-axis indexes time relative to treatment initiation
in either quarters (panels a-b) or years (panels ¢—f). The outcome in panels (a) and (b) is a stock measure for
having a history of drug claims with ATC codes NO5 (psycholeptics, commonly used to treat anxiety) or NO6
(analeptics, commonly used to treat depression). In panels (¢) and (d) the outcome is annual individual work
income in 100 SEK. In panels (e) and (f) the outcome is the history of a divorce. Vertical lines in the event
studies denote 95% confidence intervals. Standard errors are clustered at the individual level.



Figure A13: Event Study Estimates (No Conception vs. “Successful” Conception)

(a) Mental health R, raw data

(b) Mental health R, event study
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Notes: The figure shows raw data (panels on the left, normalized to the mean in time —1) and event study

estimates as specified in Equation (1) (panels on the right) for the effect of having no conception within 3 years
of an ART treatment initiation on outcomes of women. The sample includes childless women who initiate LIT or
IVF treatments between July 2006 and February 2016 and who do not experience a miscarriage (i.e., the control
group only includes women whose conceptions are successful). The x-axis indexes time relative to treatment
initiation in either quarters (panels a—b) or years (panels c—f). The outcome in panels (a) and (b) is a stock
measure for having a history of drug claims with ATC codes N05 (psycholeptics, commonly used to treat anxiety)
or NO6 (analeptics, commonly used to treat depression). In panels (c¢) and (d) the outcome is annual individual
work income in 100 SEK. In panels (e) and (f) the outcome is the history of a divorce. Vertical lines in the event
studies denote 95% confidence intervals. Standard errors are clustered at the individual level.
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