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The health of children born through assisted reproductive technologies (ART) is particularly vulnerable to policy decisions and market
forces that play out before they are even conceived. ART treatment is costly, and public and third-party funding varies significantly
between andwithin countries, leading to considerable variation in consumer affordability globally. These relative cost differences affect
not only who can afford to access ART treatment, but also how ART is practiced in terms of embryo transfer practices, with less afford-
able treatment creating a financial incentive to transfer more than one embryo to maximize the pregnancy rates in fewer cycles. One
mechanism for reducing the burden of excessive multiple pregnancies is to link insurance coverage to the number of embryos that can
be transferred; another is to combine supportive funding with patient and clinician education and public reporting that emphasizes a
‘‘complete’’ ART cycle (all embryo transfers associated with an egg retrieval) and penalizes multiple embryo transfers. Improving fund-
ing for fertility services in a way that respects clinician and patient autonomy and allows patients to undertake a sufficient number of
cycles to minimize moral hazard improves outcomes for mothers and babies while reducing the long-term economic burden associated
with fertility treatments. (Fertil Steril� 2020;114:715–21. �2020 by American Society for Reproductive Medicine.)
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T he global recognition of the
health risks to both mothers
and babies of multiple pregnan-

cies following assisted reproductive
technologies (ART) has led to a
concerted effort over the previous
decade to reduce their occurrence in
many countries. It is indisputable that
the transfer of a single embryo during
treatment almost eliminates this risk.
Yet, there remain enormous discrep-
ancies in the incidence of iatrogenic
multiple births among countries, with
the United States, Latin America, and
most developing countries continuing
to experience high multiple pregnancy
rates following ART (1). Even among
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developed countries, multiple birth
rates vary greatly. During 2017,
Australia/New Zealand and Japan re-
ported the lowest ART multiple birth
rates, 3.6% and 4%, respectively,
whereas in 2018 the United Kingdom
reported 8% (2) and the United States
12.6% (3). Alarmingly, the multiple
birth rates in oocyte-donation cycles
are often higher than in autologous cy-
cles (4, 5). Furthermore, multiple birth
rates seen in developing countries are
even higher than those in developed
countries, with a recent review of ART
in sub-Saharan Africa reporting an
average multiple live birth rate of
�20% with a high degree of variation
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(12.5%–44.4%) (6). The first nationally
published data from China for treat-
ments performed in 2016 reported
twin delivery rates with in vitro fertil-
ization (IVF), intracytoplasmic sperm
injection (ICSI), and frozen-thawed em-
bryo transfer of 27.9, 27.2%, and
24.2%, respectively (7).

The importance of increasing the
use of single-embryo transfer (SET) in
most patients is now well established
on clinical and cost-effectiveness
grounds (8). So, the question must be
asked, why do such disparities in multi-
ple births continue to exist? The answer
is complex, but arguably the biggest
drivers are the means by which ART
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VIEWS AND REVIEWS
services are funded and how the outcomes of ART are reported
in the competitive environment in which many ART clinics
operate.

In this review, we present an overview of the current state
of ART funding globally and summarize the evidence of how
funding arrangements influence multiple birth rates through
the impact they have on consumer affordability. Related to
funding, we also present how public reporting affects embryo
transfer practices, ultimately contributing to the wide varia-
tions in multiple birth rates observed.

CURRENT STATE OF FUNDING FOR ART
TREATMENTS
There is arguably no other medical treatment that exhibits
such varying arrangements for funding by governments
and third-party payers as ART. In the latest (2019) global
survey of ART practices and policies undertaken by the In-
ternational Federation of Fertility Societies, only 40 (47%)
of the 85 countries who submitted data on the extent of in-
surance coverage reported any type of financial support for
ART treatment, compared with 64% in 2015. Overall, only
17 of the 85 countries offered full reimbursement for ART
services. Compared with previous surveys, Japan and the
United Kingdom noted decreased financial support
for ART, 16 countries reported expanded financial
support, and 42 countries indicated no changes in financial
support (9).

Most countries provide partial or full reimbursement of
fertility treatments per se and/or medications through a mix
of national health plans (48% of countries), private insurance
(24%), and state/provincial/regional health plans (19%).
Funding varied significantly among countries and regions,
with more than 80% of European and Oceanian countries
providing full or partial coverage and only 23% of African
countries providing partial coverage.

Generally, countries did not reimburse all ART compo-
nents of treatment. Out of 46 countries providing some
FIGURE 1

Financial coverage for assisted reproductive technologies, 2019. Source: In
Fertility Societies' (IFFS) Surveillance 2019.
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coverage, 40 countries (87.0%) provide reimbursement for
IVF/ICSI and fertility medications, three countries (6.5%) for
IVF/ICSI only, and another three countries (6.5%) for fertility
medications only. Again, there was significant variation
among countries with more than 90% of European and Oce-
anian countries offering funding for IVF/ICSI and/or medica-
tions compared with 22% of countries in North America
(Fig. 1)
HOW DO ECONOMIC INCENTIVES DRIVE
CLINICAL PRACTICE?
In equivalent patient groups, live birth rates per individual
embryo transfer event are increased when more than one em-
bryo is transferred (10). Therefore, when patients must pay
fully or partially for treatments as out-of-pocket expenses,
or when only a small number of treatment cycles are reim-
bursed, there is an economic incentive to achieve pregnancy
in the least number of cycles. This is because when the cost
of ART treatment to patients is high, their immediate financial
interest is in maximizing their pregnancy chances in each
treatment cycle despite the long-term health risks and costs
associated with multiple-gestation pregnancies. For example,
the average cost of an IVF cycle in the United States is be-
tween $10,000 and $15,000 (11), which, unless subsidized,
creates a significant incentive to maximize success through
the transfer of multiple embryos during one embryo transfer
event. Furthermore, when the cost of treatment is high from
a patient’s perspective, there may be an added incentive to
have twins to complete one’s family in just one cycle, rather
than return to treatment for a second child (12).

A measure of the extent to which patients can afford to
pay for ART treatments depends on the underlying cost of
treatment, the level of reimbursement that governments or
third-party payers contribute to those costs, and the dispos-
able income of the patients. A study of 30 high- and upper
middle–income countries incorporated these three drivers of
ternational Federation of Fertility Societies. International Federation of
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affordability into a composite measure of affordability re-
flecting the economic burden faced by patients to pay for
ART treatment in each of the countries and evaluated the rela-
tionship between affordability to embryo transfer practices
(Fig. 2A). This composite measure was then incorporated
into an econometric model to quantify the independent effect
that consumer affordability has on ART utilization rates and
embryo transfer practices. To explain additional variation in
embryo transfer practices, the model also included country-
specific implantation rates, the age distribution of women un-
dergoing ART treatment, and whether public funding was
linked to SET or not. The study found a highly significant as-
sociation between the variation in embryo transfer practices
and affordability. For example, an absolute 10% increase in
affordability (e.g., a decrease in the cost of an IVF cycle
from a mean of 26.7% to 16.7% of annual disposable income)
predicted an absolute 5.1% increase in the percentage of fresh
SET cycles. The study also showed that embryo transfer prac-
tices are more sensitive to changes in cost in jurisdictions that
already transfer low numbers of embryos per cycle, and that
jurisdictions that transfer high numbers of embryos are
more resistant to adopting SET (13). These findings are consis-
tent with other studies from the United States showing that
states with insurance mandates transfer lower numbers of
embryos (14–17).

Although improving the affordability of treatment in-
creases incentives for SET, it also increases overall ART utili-
zation. The same study of 30 countries found that an absolute
10% increase in affordability predicted, on average, an abso-
lute increase in ART utilization of 32% (Fig. 2B) (13). There-
fore, unless there is a significant reduction in the per-cycle
multiple pregnancy rate, the contribution of ART-conceived
multiple-gestation infants to all multiple-gestation infants
in a country remains high. To illustrate that the population
burden of ART multiple births is related to both utilization
and rates of SET, a study of seven high-income countries us-
ing 2006 data demonstrated that in the United States, a coun-
try with low levels of funding for ART, 57.4% of ART infants
were from multiple-gestation pregnancies, while in Australia
a country with supportive funding for ART, 26% of ART in-
fants were from multiple-gestation pregnancies. However,
because of the much higher ART utilization rate in Australia
compared with the United States, the overall contribution of
ART multiple births to all multiple births in each country
was very similar (20%). Although these data are now old, it
illustrates the point that the burden of iatrogenic multiple
births should be considered not only from a clinical perspec-
tive, but also from a population perspective (18). Similar find-
ings were reported in a study of patient affordability across
United States states with and without mandated insurance
coverage for ART, revealing that states with greater afford-
ability of fertility treatment had higher percentages of multi-
ple births at a population level despite lower per–ART cycle
multiple birth rates (19).

High patient costs for ART provide not only incentives for
multiple-embryo transfer, but also for the use of cheaper non-
ART fertility treatments, such as controlled ovarian stimula-
tion with or without intrauterine insemination, which offer
less-controllable methods for reducing multiple births.
VOL. 114 NO. 4 / OCTOBER 2020
Indeed, the proportion of all multiple births in a population
that result from non-ART fertility treatments using ovarian
stimulation has been shown to be similar to that from ART
treatment (20), yet this rarely receives the attention that iatro-
genic ART multiple births receive.
FUNDING ART TREATMENT MAKES
ECONOMIC AS WELL AS CLINICAL SENSE
The health care costs of caring for multiple-birth infants are
significant (21, 22). For example, the hospital costs alone
from birth up to the age of 5 years are 3.3-fold higher for mul-
tiples per child compared with singletons (23). A number of
studies have shown that the costs of government funding
for ART treatments can be theoretically off-set by savings
in the health care costs of caring for ART-conceived multi-
ple-birth infants (22, 24–26).

Although insurers, both government and third party,
need to maximize the efficiency of their policies, many pro-
vide highly restrictive requirements to access ART (e.g.,
extended periods of proven infertility, multiple prior rounds
of ovarian stimulation with intrauterine insemination) and
only very limited coverage (e.g., one cycle of ART or only
medications) (27). Underinsurance prompts aggressive treat-
ments (excessive ovarian stimulation and multiple-embryo
transfer) (28). Therefore, insurance benefits must be carefully
structured to both maximize access to treatment and mini-
mize the moral hazard for patients and clinicians to engage
in unsafe treatment.

One mechanism for reducing the burden of excessive
multiple pregnancies is to link insurance coverage to restric-
tions on the number of embryos that can be transferred, an
approach that has been adopted in Belgium, New Zealand,
Turkey, Quebec, and Connecticut (28–31). Another
mechanism is combining supportive public funding and
patient and clinician education, which has been used in
Australia, Finland, and Japan to achieve multiple birth rates
of <5%.

Thus, improving government and/or insurance funding
for fertility services in a way that respects clinician and pa-
tient autonomy and allows a sufficient number of cycles to
reduce moral hazard not only improves outcomes for mothers
and babies, but also reduces the long-term economic burden
associated with fertility treatments.

In the United Kingdom, a universal link between public
funding and the use of SET was not possible, nor has exten-
sive public funding been available. These obstacles have
been overcome by the joint work of the Human Fertilisation
and Embryology Authority (HFEA) and other stakeholders
by increasing patients’ awareness of risks of multiple preg-
nancy (32). The HFEA established a dedicated website aimed
at patients and ran a series of workshops aimed at profes-
sionals. In 2008, HFEA set a maximum multiple birth rate
at 24% with an overall goal of 10% (33). This was regulated
through General Directions, Code of Practice guidance, a
risk-based assessment tool, an inspection process, and the
way in which clinic success rates are reported in the Choose
a Clinic section of HFEA website.
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VIEWS AND REVIEWS
CURRENT STATE OF REPORTING FOR ART
TREATMENTS
The way in which ART treatment success rates are reported to
the public by fertility clinics and ART registries is one of the
most controversial and debated topics in reproductive medi-
cine (34–39). There is no single agreed measure of ART
success. The plethora of outcome measures is largely due to
the complex, multilevel nature of ART treatment, resulting
in many possible numerators and denominators (40). A
recent appraisal of 142 randomized controlled trials of
medically assisted fertility treatments identified more
than 800 different computations of measures of ART
outcomes (41).

At a regulatory level, ART registry data are increasingly
used to assess the success rates of clinics against peers
through the public disclosure of their performance (‘‘report
cards’’), and at a consumer level, users of health care are
718
increasingly expecting more transparency about the quality
of health care providers. Legislated public reporting of clinic
performance is practiced by the United States and United
Kingdom, with other countries such as Australia soon to
follow. The United States Fertility Clinic Success Rates and
Certification Act of 1992 (42) requires public reporting of out-
comes at the clinic level, and the United Kingdom, HFEA is
empowered by the Human Fertilisation and Embryology Act
of 1990 (amended in 2008) to publish an annual report con-
taining detailed information concerning individual clinic
outcomes including pregnancy and live birth rates (43).

In addition to legislated reporting, many fertility clinics
advertise their success rates on their own websites with little
consistency between what numerators or denominators are
presented. A recent survey of ART clinics operating in the
United Kingdom found that 67% advertised success rates on
their websites, using 51 different measures of success (44).
VOL. 114 NO. 4 / OCTOBER 2020
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Similar disparities in reporting have also been observed across
ART clinic websites in Australia and New Zealand (45).
PUBLIC REPORTING AND THE RISK OF
MULTIPLE BIRTHS
The obvious problem with public reporting of clinic success
rates is the potential to incentivize clinics to focus on
improving pregnancy rates at the expense of safety because
a greater uptake of SET typically decreases the overall preg-
nancy rate of IVF on a ‘per-transfer cycle’ basis. Fertility
treatment is a competitive business and maximizing pub-
lished success rates, either because of legislative requirements
or via advertising material on clinic websites, is a commercial
priority for many providers.

A recent online survey of more than 300 United States
fertility specialists found that almost all participants stated
that public reporting sometimes or always affected other pro-
viders’ practices, and around 65% agreed that public report-
ing may hinder adoption of SET practices and contribute to
the persistent rate of multiple births in ART in the United
States (46).

In recognition that reporting success rates per embryo
transfer encourages multiple-embryo transfers, it is impera-
tive that the definition of what constitutes an ART cycle
include all embryo transfers associated with one oocyte
retrieval procedure. This complete-cycle perspective is gain-
ing increasing acceptance, especially given the recent in-
crease in the number of segmented cycles, whereby all
embryos are frozen and then transferred in subsequent em-
bryo transfer cycles. This trend is driven by improvements
in embryo cryopreservation delaying embryo transfer to pro-
vide time for embryos to undergo preimplantation genetic
testing (PGT), avoidance of ovarian hyperstimulation syn-
drome by adoption of a freeze-all strategy in high-risk cases,
and an increased understanding of possible loss of embryo-
endometrium synchrony in fresh embryo transfers (47). Using
a complete cycle to measure success rather than per embryo
transfer cycle, the numerator becomes the number of pregan-
cies or live births achieved from all embryo transfers associ-
ated with each oocyte retrieval (or initiated stimulation) and
the denominator is the number of oocyte retrievals (48–50).
The complete cycle perspective is more likely to favor SET
by minimizing the emphasis on pregnancy or live birth
resulting from one embryo transfer procedure, while also
respecting autonomy in the way clinicians practice. For
example, those who use PGT extensively are likely to have
better per–embryo transfer rates, but evidence suggests that
their complete-cycle success rates are similar to those who
transfer untested embryos (51). A risk of the complete-cycle
metric is that it could potentially prompt aggressive ovarian
stimulation for the purpose of maximizing the number of em-
bryos available for cryopreservation cycles (52).

Another reporting approach that encourages SET, and
which is used as the headline indicator on the HFEA’s Choose
a Clinic website (53), is to report the birth rate per embryo
transferred, calculated as the number of births divided by
the number of embryos that were transferred. Thus, the
denominator reflects the number of embryos transferred in
VOL. 114 NO. 4 / OCTOBER 2020
a cycle, penalizing the transfer of more embryos in a single
cycle to achieve a live birth (e.g., a live birth, regardless of
whether singleton or twin, from SET will be reported as 1/1,
while a live birth from double-embryo transfer will be
reported as 1/2).

There are a growing number of ART prediction calculators
available online, providing consumers with an estimate of
their chance of success after entering their individual charac-
teristics (e.g., diagnosis or reason for ART, body mass index,
ethnicity, ovarian reserve, parity, and number and details of
previous failed ART cycles). These calculators are also moving
to reporting complete-cycle success rates, and the Centers for
Disease Control and Prevention go one step further by
providing an estimate of live birth rate and multiple birth
rate if single- or double-embryo transfer is used (54).

Regardless of the choice of denominator, additional
consideration must be given to the selection of numerators.
The emphasis should be on live births, with twins and triplets
counted as one live birth. However, numerators that report
singleton babies or some variation (e.g., singletons born at
term) have been proposed to emphasize the goal of a healthy
baby (55, 56). However, some argue that combining measures
of efficiency and safety in the one measure does not reflect
either domain competently and that clinics that perform a
lot of double-embryo transfers can still have high rates of
‘‘singleton babies per cycle’’ (39, 40, 57).
CONCLUSION
Evidence shows that economic incentives not only affect who
can afford access to ART treatment, but also how ART is prac-
ticed, with significant implications for the health of women
and ART-conceived children. Similarly, the way in which
ART outcomes are reported provides strong commercial in-
centives for prioritizing success rates over safety. All children
deserve the best possible start to life, including those
conceived with the help of ART. The evidence we now have
must be used to inform ART funding arrangements and re-
porting practices to maximize the health of children born
through ART, who are particularly vulnerable to policy deci-
sions and market forces that play out before they are even
conceived.
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