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Abstract 

The American Society for Reproductive Medicine estimates that fewer than a quarter of infertile couples have suf-
ficient access to infertility care. Insurers in the United States (US) have long considered infertility to be a socially 
constructed condition, and thus in-vitro fertilization (IVF) an elective intervention. As a result, IVF is cost prohibitive 
for many patients in the US. State infertility insurance mandates are a crucial mechanism for expanding access to 
fertility care in the US in the absence of federal legislation. The first state insurance mandate for third party cover-
age of infertility services was passed by West Virginia in 1977, and Maryland passed the country’s first IVF mandate 
in 1985. To date, twenty states have passed legislation requiring insurers to cover or offer coverage for the diagnosis 
and treatment of infertility. Ten states currently have “comprehensive” IVF mandates, meaning they require third party 
coverage for IVF with minimal restrictions to patient eligibility, exemptions, and lifetime limits. Several studies analyz-
ing the impact of infertility and IVF mandates have been published in the past 20 years. In this review, we characterize 
and contextualize the existing evidence of the impact of state insurance mandates on access to infertility treatment, 
IVF practice patterns, and reproductive outcomes. Furthermore, we summarize the arguments in favor of insurance 
coverage for infertility care and assess the limitations of state insurance mandates as a strategy for increasing access 
to infertility treatment. State mandates play a key role in the promotion of evidence-based practices and represent an 
essential and impactful strategy for the advancement of gender equality and reproductive rights.
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Background
Infertility is defined as the failure to achieve successful 
pregnancy after at least 12 months of regular unprotected 
intercourse in women younger than age 35, or within 6 
months in women 35 or older [1, 2]. It represents one of 
the most common diseases among reproductive-age indi-
viduals, affecting approximately 15% of all couples in the 
United States (US) [3]. Common treatments for infertil-
ity include ovulation induction (OI), ovarian stimulation 

(OS) in combination with timed intercourse or intrauter-
ine insemination (IUI), and assisted reproductive tech-
nologies (ART), which include all treatments involving 
the manipulation of eggs or embryos. In  vitro fertiliza-
tion (IVF) currently represents the most effective form 
of ART and overall treatment for infertility. Between 
1995 and 2018, the IVF live birth rate per initiated cycle 
among women younger than 35 years old increased from 
25 to 52% [4, 5], whereas non-IVF fertility treatments 
have remained associated with relatively low live birth 
rates [5–7].

Over 9  million American women had ever received 
infertility services in 2018. The total number of IVF 
cycles performed in the US has increased 153x in the 
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past 33 years to over 300,000 cycles per year, and in 
2018 IVF accounted for 2% of infants born in the US 
[5, 8]. Still, the American Society for Reproductive 
Medicine (ASRM) estimates that only 24% of infertile 
couples are able to access the full extent of services 
necessary to become pregnant [9]. Infertility was for-
mally defined as a disease by the World Health Organi-
zation in 2009 [10], and reproduction is considered a 
“fundamental interest and human right” by ASRM [11]. 
Insurers in the US historically considered infertility to 
be a socially constructed affliction, and thus IVF to be 
an elective intervention [12, 13]. As such, IVF has pri-
marily been paid for out-of-pocket (OOP).

The present and historical lack of insurance coverage 
for infertility implies that the condition is undeserv-
ing of financial support and minimizes the suffering 
of patients with infertility, despite the profound medi-
cal, psychologic, social, and economic harms associ-
ated with the condition [14]. The cost of IVF remains 
the greatest barrier to infertility care in the US [15–18]. 
ASRM states that the average cost of an IVF cycle in 
the US is $12,400 [19]. However, other studies estimate 
the cost per cycle at approximately $20,000-$25,000, 
and the cost per live birth can exceed $60,000 in some 
of the most expensive parts of the country [20, 21]. 
Studies have shown that an IVF cycle in the US costs 
271% more than the mean cost in 25 other countries 
[22]. Given the extraordinary financial burden of infer-
tility, insurance coverage for infertility treatment has 

been heavily debated at both the state and federal level 
[23–28].

State infertility insurance mandates are a crucial mech-
anism for expanding access to fertility care in the US. The 
first state insurance mandate for third party coverage of 
infertility services was passed by West Virginia in 1977 
as part of a series of regulatory bills governing health-
maintenance organizations (HMOs) [29]. However, the 
original mandate makes no mention of coverage for spe-
cific infertility treatments, in part due to the fact that the 
law predates the first successful IVF birth in 1978 [30]. In 
the 1980s, advocates began lobbying for state legislatures 
to mandate private health insurance companies to cover 
the cost of infertility treatment, and in 1985, Maryland 
passed the country’s first mandate requiring third party 
payers to cover costs associated with IVF [31]. To date, 
20 states have passed legislation requiring insurers to 
cover or offer coverage for the diagnosis and treatment of 
infertility, with 13 states mandating third party coverage 
for IVF [32, 33]. The resulting number of births from IVF 
occurring in states with mandated infertility coverage has 
increased from < 1% in 1985 to over 50% in 2018 [5].

Discussions specific to state insurance mandates for 
third party coverage of infertility have been detailed at 
length in recent publications [32, 34]. A brief overview of 
current infertility mandates in the US is shown in Fig. 1; 
Table 1 [33]. The current 20 state infertility mandates for 
third party coverage are extremely heterogeneous with 
a wide range of patient eligibility requirements, covered 

Fig. 1 Summary of infertility and fertility preservation mandates in the United States
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services, restrictions, and exclusions. Twelve mandates 
(60%) require coverage for fertility preservation (FP) for 
patients at risk of iatrogenic infertility, especially cancer 
patients. Eight mandates (40%) require patients to dem-
onstrate infertility for a duration longer than the medi-
cal definition in order for their infertility treatments to 
qualify for coverage. Six out of thirteen states (46%) with 
a mandate to cover IVF require patients to first attempt 
less costly treatments for infertility. Eleven states (55%) 
place a lifetime limit on the number of cycles or total 
dollar amount of infertility care that can be provided 
under the infertility mandate. Three states (15%) have 
age restrictions (ages 42–46) after which mandated ben-
efits are no longer covered. Religious and small employer 
exemptions are common, appearing in 8 (40%) and 6 
(30%) states, respectively. Arkansas, Hawaii, and Texas 
require a patient’s eggs to be fertilized with their hus-
band’s sperm to qualify for coverage under the mandate, 
thus discriminating against couples who do not conform 

to standards of heteronormativity and traditional gender 
roles, in addition to couples with azoospermia or severe 
male factor.

Several studies analyzing the impact of infertility 
mandates have been published since the early 2000s. 
In general, these studies refer to a “comprehensive” or 
“complete” IVF mandate as one that requires insurance 
companies to provide coverage for the cost of IVF with 
minimal restrictions to patient eligibility, plan exemp-
tions, and lifetime limits to benefits received [14, 22, 35–
39]. While prior analyses have varied in the exact states 
meeting the definition of a comprehensive IVF mandate, 
there is general agreement that this group of states man-
dates (currently consisting of Connecticut, Colorado, 
Delaware, Illinois, Maine, Massachusetts, Maryland, New 
Jersey, New York, and Rhode Island) significantly reduce 
financial barriers to IVF.

In this review, we characterize and contextualize the 
existing evidence of the impact of comprehensive IVF 

Table 1 Summary of state infertility insurance mandates in the United States

a In absence of a qualifying condition, such as: (DES) exposure; blocked or surgically removed fallopian tubes that are not the result of voluntary sterilization; male 
factor infertility
b Effective January 1, 2023
c Utah’s mandate includes $4,000 toward infertility treatments as part of optional maternity benefits
d Following a waiver application process, Utah’s mandate includes IVF and genetic testing for certain genetic traits associated with qualifying conditions for Medicaid 
and patients and the Public Employees’ Health

State Mandated services Eligibility criteria Additional requirements Exemptions

IVF FP Years of  infertilitya IVF age limit (years) Requires use of 
spouse’s sperm

Benefits limit Small 
Employers

Religious

Arkansas X 2 X X

California X 1 X

Colorado X X 0.5–1 X X

Connecticut X X 1 X X

Delaware X X Egg retrieval < 45
Transfer < 50

X X X

Hawaii X 5 X X

Illinois X X 1 X X

Louisiana

Maineb X X

Maryland X X 1 X X X

Massachusetts X 0.5–1

Montana

New Hampshire X X

New Jersey X X 0.5–1 < 46 X X X

New York X X 0.5–1 X X

Ohio

Rhode Island X X 1 25–42 X

Texas Mandate to offer 5 X X X

Utah Partialc Qualifying genetic 
 conditionsd

West Virginia
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state insurance mandates upon access to care, practice 
patterns, and reproductive outcomes. An overview of 
contemporary data on these endpoints is summarized 
in Table  2. Furthermore, we summarize the arguments 
in favor of insurance coverage for IVF and assess the 
limitations of state insurance mandates as a strategy for 
increasing access to care in the treatment of infertility.

Main text
Access to fertility treatments
Utilization of fertility treatments
Studies on the impact of infertility state mandates have 
consistently demonstrated a higher per capita utilization 
of IVF in states with comprehensive insurance coverage 
for the procedure. A landmark study published in the 
New England Journal of Medicine by Jain et  al. in 2002 
demonstrated that complete insurance coverage for IVF 
was associated with a utilization rate 277% higher than in 
states without coverage [22]. Later studies from the same 
period reaffirmed this association [37]. Early research 
leveraged data collection pre- and post-enactment of 
state mandates to measure the temporal impact of infer-
tility mandates. For example, a study on the impact of 
the New Jersey (2001) and Connecticut (2005) mandates 
found that ART use increased more in these states fol-
lowing passage of infertility mandates compared to non-
mandated states between 1996 and 2013 [42]. A recent 
analysis using data from the 2018 Centers for Disease 
Control and Prevention (CDC) ART Fertility Clinic Suc-
cess Rates Report confirmed that comprehensive IVF 
insurance mandates are associated with more than dou-
ble the rate of IVF cycle utilization per capita (6.2 vs. 2.7 
cycles per 1,000 women ages 25–44) than states without 

mandates, even after age-standardization and age-strati-
fied sub-analysis [39].

Modeling of markets for infertility treatment similarly 
demonstrates higher utilization of IVF in states with 
insurance mandates [43]. For every 1% drop in the cost of 
an ART cycle in terms of disposable income, utilization 
increases by 3.2% [44]. The increase in IVF utilization 
likely results from two synergistic mechanisms. As cost 
per cycle decreases, demand for IVF increases, leading to 
both the opening of new clinics and an increased capac-
ity of existing clinics. CDC data from 2018 supports this 
hypothesis: the number of fertility clinics among 6 states 
with comprehensive IVF insurance mandates (Connecti-
cut, Illinois, Massachusetts, Maryland, New Jersey, and 
Rhode Island) was 1.31 per 100,000 women ages 25–44, 
compared to 1.00 per 100,000 in states without these 
mandates. Likewise, cycle volume per clinic was 80% 
higher in states with comprehensive mandates compared 
to non-comprehensive states (478 vs. 267 cycles per clinic 
per year, respectively) [39].

Although state mandates lead to a substantial increase 
in IVF utilization, significant barriers in access to care 
persist. Per capita utilization of ART in the US lags 
behind that of other developed countries whose national 
health programs provide public funding for IVF. In prior 
studies, ART accounts for 1.5% of births in the US com-
pared to 3% in Europe, with an even higher percentage 
among countries with full or partial coverage for IVF, 
including Belgium, Denmark, and Sweden (3.5–5.9%) [14, 
45, 46]. According to an analysis from the European Soci-
ety of Human Reproduction and Embryology (ESHRE), 
the estimated demand for ART in a given population is 
≥ 1,500 cycles per million people per year [47]. In 2013, 

Table 2 Overview of contemporary data on the impact of comprehensive / mandated IVF insurance coverage

a Includes all nondonor cycles reported to the CDC in 2018; comprehensive group included Connecticut, Illinois, Massachusetts, Maryland, New Jersey, and Rhode 
Island
b Among fresh nondonor cycles; Arkansas and Hawaii additionally included in comprehensive group
c Among non-banking cycles; Arkansas, Hawaii, Montana, Ohio, and West Virginia additionally included in mandate group

Variable Comprehensive / 
Mandated IVF coverage

Non-comprehensive / 
Non-mandated

P-value Data Year Source

Utilization

  Per capita IVF  utilizationa 6.2 per 1,000
women ages 25–44

2.7 per 1,000
women ages 25–44

p < .001 2018 Peipert et al. 2022 [39]

Practice Patterns

  Embryos per  transfera 1.30 1.36 p < .001 2018 Peipert et al. 2022 [39]

  Frozen embryo transfer 66.1% 76.3% p <. 001 2018 Peipert et al. 2022 [39]

  ICSI  utilizaitonb 62.5% 67.6% p =. 06 2016 Zagadailov et al. 2020 [40]

  PGT  utilizationc 19.6% 27.6% p < .001 2014–2016 Bedrick et al. 2022 [41]

Outcomes

  Live birth  ratea 35.4% 33.4% p < .001 2018 Peipert et al. 2022 [39]

  Multiple birth  ratea 10.2% 13.8% p < .001 2018 Peipert et al. 2022 [39]
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the US met only 40% of the presumptive national demand 
for ART, compared to 62% in UK, ≥ 100% in Scandinavia, 
and ≥ 100% in Australia [48, 49].

Historically, opponents to mandated coverage of fer-
tility treatments have argued that the aggregate cost of 
increased per capita IVF utilization and the resulting 
increase in associated multiple births are too expen-
sive to be covered by insurance [32]. On the contrary, 
numerous studies have demonstrated that the per capi-
tal incremental cost of fertility coverage is minimal and 
significantly less than many routinely covered treatments 
[32, 50–53]. A 2006 survey of over 600 US employers who 
offered an infertility benefit found that > 90% reported 
that their infertility benefit did not add significant costs 
[54]. Other studies among large employers indicate that 
a limited infertility benefit accounts for < 0.5–0.8% of 
total health care expenditures [55, 56], and more recent 
data from Massachusetts showed that infertility treat-
ment accounted for 0.12–0.95% of total premium costs 
[14]. Furthermore, some economists argue that the cost 
of additional IVF cycles pale in comparison to the socio-
economic advantages of population growth, especially for 
countries with negative or flat population growth and/or 
an aging population [57]. American society in particular 
is dependent on population growth to sustain economic 
growth and support social programs, such as Social 
Security [58]. If the existing demand for ART in the US is 
to be met, expanded insurance coverage and technologic 
advances to improve the affordability of IVF are essential.

Disparities in access to care
Racial and ethnic disparities in access to fertility care 
are well documented. Based on the National Survey for 
Family Growth 2006–2010, non-Hispanic Black women 
were > 30% more likely to report a 12-month history of 
infertility compared to non-Hispanic white women [59] 
but > 40% less likely to report ever-use of fertility ser-
vices [60]. A similar discrepancy has been described 
among Hispanic women, although of a lesser magnitude 
[17]. Even among those patients who access ART, poorer 
outcomes have been observed for patients of racial and 
ethnic minorities. Multiple studies have demonstrated 
that black, Hispanic, and Asian women have lower clini-
cal pregnancy and live birth rates compared to their 
white counterparts [61–63]. This may be in part due to 
delays in presentation to medical care as black women 
who eventually present for fertility care do so on average 
1 year later than their white counterparts [64]. Race has 
been consistently shown to be an independent predictor 
of IVF outcome [65–68]. It has been theorized that these 
poorer outcomes following fertility treatments among 
black women could be due to increased rates of obesity, 
tubal factor infertility, and fibroids [28, 62, 69]. However, 

these disparities in ART outcomes are almost certainly 
influenced by sociocultural barriers encountered by 
patients of racial and ethnic minorities, such as stigma 
against infertility and fear of disappointing a partner [70–
73]. Further studies are needed to better characterize the 
intersectional etiologies of racial and ethnic disparities in 
IVF access and outcomes.

Additional inequities in accessing ART have been char-
acterized based on education, geography, and income. 
One study by Bitler and Schmidt found that individuals 
with a high school education or less were significantly 
more likely to report infertility than individuals with a 
four-year college degree; however, IVF utilization was 
strongly correlated with higher income and a greater 
concentration of reproductive-age women with a bach-
elor’s degree in a given area [17]. Differential access to 
IVF has also been directly attributed to a greater num-
ber of physicians per-capita performing IVF in areas with 
higher income levels [12]. Furthermore, it is estimated 
that almost 25% of the US population lives in an area 
without access to ART, predominantly in rural areas [74].

Even in states with mandates, infertility care is dis-
proportionately used by college-educated, high socio-
economic status non-Hispanic white women. In 2005, an 
extensive survey study was conducted among individu-
als accessing infertility services in Massachusetts, a state 
with mandated insurance coverage for the diagnosis and 
management of infertility, including IVF [16]. Despite 
the mandate, Hispanic/Latina women were significantly 
underrepresented among patients accessing fertility ser-
vices; African American women were similarly under-
represented, but this finding did not reach statistical 
significance. None of the survey respondents had less 
than a high school education, compared to 15.1% in the 
state population, and nearly 50% of respondents had an 
advanced degree, compared to 12.4% in the state popu-
lation. 60% of respondents had an annual household 
income over $100,000 per year, compared with 17.7% in 
the state at large. A 2006 study similarly found that older, 
more educated women exhibit an increase in utilization 
as a result of fertility mandates [75].

More recent studies on the impact on newer man-
dates on access to ART have been mixed. Analyses on 
the impact of the Connecticut and New Jersey mandates 
found that there was a significant increase in embryo 
transfers among non-Hispanic blacks and Hispanics in 
Connecticut, but not in New Jersey [42]. A 2017 study 
using national data from the CDC’s NASS reporting sys-
tem [76] saw ART utilization rise disproportionately in 
states with IVF insurance mandates compared to states 
without such mandates, regardless of race/ethnicity. 
However, IVF mandates did not correct the existing dis-
parities in ART utilization among black non-Hispanic 
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and Hispanic patients, consistent with multiple other 
studies [64, 76, 77]. Similarly, the impact of mandates on 
live birth rate differs by race and ethnicity [17]. Mandates 
have been shown to increase birth rates for white women 
ages 35 and older, with no statistical difference found for 
birth rates among black women, regardless of age [17].

Practice patterns
Elective single embryo transfer (eSET)
In 2011, fertility treatments contributed to 36% of all twin 
births and 77% of all triplet and higher order multiple 
births [78]. Ability to prevent iatrogenic multiple births 
is higher with ART relative to non-ART fertility treat-
ments (e.g., ovulation induction/IUI), as elective single 
embryo (eSET) transfer virtually eliminates the chance 
for multiple gestation [79]. However, financial barriers 
often incentivize patients to first attempt conception with 
less effective fertility treatments with higher risk for mul-
tiples. When using IVF, the same financial barriers may 
influence the transferring of more than a single embryo, 
raising the risks of multiple pregnancy and its concomi-
tant associated morbidity [40].

Numerous studies have shown that state IVF mandates 
reduce the number of embryos per transfer, and the mag-
nitude of this impact has increased over time [22, 35, 
36, 42, 80]. In the 2002 Jain et  al. study, the number of 
fresh embryos transferred per cycle was lower in states 
requiring complete insurance coverage (3.25) than in 
states requiring partial (3.54) or no coverage (3.59) [22]. 
A study published this year using similar methods to the 
Jain study demonstrated that states with comprehensive 
IVF mandates transferred 1.30 embryos per transfer, 
compared to 1.36 embryos per transfer in states without 
these mandates [39]. The magnitude of this difference 
was likely diminished by the finding that fresh embryo 
transfer was more common in states with comprehensive 
mandates and more embryos per transfer were noted in 
fresh (1.55 and 1.67 embryos per transfer in comprehen-
sive and non-comprehensive states, respectively) com-
pared to frozen embryo transfers (1.18 and 1.27 embryos 
per transfer, respectively) [39]. It is possible that physi-
cians feel pressure to succeed on the first attempt due to 
high costs to patients when IVF is paid for OOP rather 
than through insurance, resulting in a higher number of 
embryos transferred per cycle [22, 81, 82]. A large mod-
eling study using international ART affordability data 
showed that ART affordability is independently associ-
ated with the number of embryos transferred per cycle: 
a decrease in the cost of a cycle by 10% of disposable 
income results in an approximately 5% increase in single-
embryo transfer rate and a 7.5% decrease in the percent-
age of fresh cycles transferring 3 or more embryos [44]. 
In general, the higher utilization of eSET in states with 

IVF mandates tends to be driven by differences in utiliza-
tion among younger patients [36]. This is consistent with 
current ASRM guidelines which promote single embryo 
transfer of euploid cleavage-stage embryos and blasto-
cysts for most patients, but permit the transfer of up to 
3 non-euploid blastocysts and up to 5 non- euploid, non-
favorable cleavage-stage embryos for women ages 41–42 
[83–85].

Intracytoplasmic sperm injection (ICSI)
Between 1995 and 2004, the percentage of IVF cycles 
using ICSI increased dramatically, from 11% to over 
57% of cycles [86]. This may be attributable to the find-
ing that many fertility centers expanded the indications 
for ICSI beyond male factor infertility during this time, 
including fertilization failure in a prior IVF cycle, poor-
quality of few oocytes, previously cryopreserved oocytes, 
use of preimplantation genetic testing (PGT), and in 
HIV or HCV discordant couples [84]. However, there is 
limited proven benefit of ICSI in improving outcomes 
compared to conventional IVF in the absence of male 
factor infertility [84, 87]. ASRM published a committee 
opinion in 2020 stating that ICSI has not been associated 
with improved live birth rates for unexplained infertility 
or advanced maternal age (AMA), and no studies have 
addressed whether ICSI improves outcomes for poor-
quality oocytes [87]. As a result, the use of ICSI for cases 
without male factor infertility or a history of prior fertili-
zation failure is not supported by currently available evi-
dence [87].

The evidence on the impact of infertility mandates 
on ICSI utilization remains mixed. Early studies on the 
impact of the Connecticut and New Jersey mandate 
showed that ICSI use per cycle did not significantly differ 
from non-mandated states [42]. More recent analyses by 
Provost et  al., Dieke et  al. and Zagadailov et  al. showed 
that cycles in mandate states were less likely to use ICSI 
compared to nonmandated sates [38, 40, 88, 89]; specifi-
cally among non-male factor infertility cycles, growth in 
ICSI use was greater among non-mandated states com-
pared to mandated states [88]. More research is needed 
to understand how infertility mandates could lead to 
lower ICSI utilization among non-male factor cycles. 
Mandates may reduce the pressure on patients and pro-
viders to utilize additional interventions to reduce the 
chance of fertilization failure [44, 88]. Furthermore, 
insurance companies may be restricting ICSI use outside 
of cases with demonstrated benefit compared to conven-
tional IVF.

Preimplantation genetic testing (PGT)
The use of PGT has risen dramatically in the last three 
decades [90], driven largely by its use for aneuploidy 
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(PGT-A) [41]. According to the CDC, in 2018 37.7% of all 
IVF cycles used PGT [5]. Like ICSI, PGT is an IVF “add-
on” that may be covered by insurance in certain circum-
stances (i.e., known genetic mutation) but is often paid 
for OOP. Despite growing evidence that PGT-A does not 
improve chance of livebirth in all populations [91–93], 
providers and patients may feel pressured to use PGT-A 
to maximize chance of livebirth and clinic livebirth rates 
[93]. In their study of non-banking IVF cycles reported to 
SART between 2014 and 2016, Bedrick et al., found that 
PGT use for all indications was 31% less likely to be per-
formed in states with an insurance mandate [41]. There 
was no difference in use of PGT for single genetic muta-
tions (PGT-M) between states with and without insur-
ance mandates. However, states without an insurance 
mandate had significantly higher use of PGT-A and PGT 
for elective sex selection. The authors postulated that 
patients in states without an insurance mandate may have 
more disposable income to pay for IVF add-ons, such as 
PGT for elective sex selection. Alternatively, patients may 
feel compelled to maximize the perceived chance of live-
birth per cycle versus paying for an additional cycle OOP.

Fresh versus frozen embryo transfer
Recent trials have not demonstrated a difference in live 
birth rates between fresh and frozen embryo transfers 
[94, 95]. However, two studies have found that fresh 
embryo transfers are relatively more common in Europe 
[45] and in states with comprehensive IVF insurance 
mandates [39]. The mechanism behind these findings 
remains somewhat unclear. Many state infertility insur-
ance mandates in the US do not cover the costs associ-
ated with freezing or storing embryos, either implicitly 
or explicitly (as in the case of New Jersey) [32, 33, 96]. 
According to Fertility IQ, frozen embryo storage costs 
approximately $2,000 for 5 years of storage [97]. While 
this figure pales in comparison to the total cost of an 
IVF cycle, the OOP cost of storing embryos for future 
frozen embryo transfer may be greater than the cost of 
additional IVF cycle with fresh embryo transfer under 
insurance coverage. Additional research is needed to 
determine how differences in OOP spending could 
incentivize differential embryo transfer practices.

Multiple & live birth rates
Multiple birth rates
In 2012, over a quarter of all live births resulting from 
ART transfer cycles were multiple births, 97% of which 
were twins and 3% of which were triplets or higher order 
births [79]. Fertility treatments account for approxi-
mately one-third of all twin births and three-quarters 
of triplet and higher-order births [78]. Early studies on 
changes in eSET utilization associated with mandates 

showed a promising trend toward reducing the risk of 
multiple births. Following the passage of the Illinois, 
Massachusetts, and Rhode Island infertility mandates, 
the rate of transfer of 3 or more embryos dropped sig-
nificantly in Massachusetts and Rhode Island compared 
to non-mandated states; however, this did not result in a 
significant decrease in the rate of twins, and only Mas-
sachusetts demonstrated a lower risk of triplet or higher 
order gestations [80]. More recent studies have demon-
strated an association between increased eSET utiliza-
tion, insurance mandates, and decreased rates of multiple 
births. A 2016 analysis by Provost et  al. found that the 
rate of SET was significantly higher in mandated states 
among women younger than 35 years with a day 5 trans-
fer (21.8% vs. 13.1%), and multiple birth rates were sig-
nificantly lower in states with mandates (29.0% vs. 32.8%, 
OR 0.87 [0.80–0.94]); however, when examining by age 
stratification, this association only remained statistically 
significant in women younger than 35 years old who 
underwent transfer on day 5 (33.1% vs. 38.6%, OR 0.81 
[0.71–0.92]), and eSET was rarely seen among women 
older than 37 years. The most recent study on multiple 
birth rates found that states with comprehensive IVF 
mandates had a multiple birth rate of 10.2% compared to 
13.8% in states without these mandates [39].

Of note, the resulting increase in utilization of IVF 
following the passage of mandates often outweighs the 
increase in elective single embryo transfer. Mandates 
reduce the number of embryos transferred per cycle, but 
also reduce the financial burden of ART such that exist-
ing patients can increase the number of attempted cycles 
and invite in a new group of patients who previously did 
not have access to ART due to prohibitive costs. As such, 
states with insurance mandates requiring ART cover-
age ultimately tend to have higher ART-related multiple 
births than states without mandates [46].

Live birth rates
Several early studies demonstrated that state infertil-
ity mandates result in a deleterious effect on overall live 
birth rates. The percentage of cycles resulting in preg-
nancy and live births, oocyte retrievals resulting in live 
birth, and embryo transfers resulting in live birth are sig-
nificantly lower in states with mandate coverage for IVF 
[22]. A 2003 study by Reynolds et al. found that 3 states 
with mandates had lower live birth rates compared to 
states without mandates (24%, 34%, and 35% vs. 40%) 
[80]. A later study from 2008 found that comprehensive 
mandates were associated with a small yet significant 
reduction of 0.04 births per cycle [37].

Several theories attempt to explain the lower preg-
nancy rates per cycles observed in states with insurance 
mandates. With many insurers incentivizing or requiring 
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eSET, a lower number of embryos are often transferred 
per cycle in states with mandates. Furthermore, man-
dated states tend to have a larger proportion of older 
women with lower likelihood of success as a percentage 
of all patients undergoing IVF [22]. However, the increase 
in utilization among women ages 38–45 in mandated 
states is only slightly higher than the utilization among 
women ages 25–37 (293% vs. 269% increase in fresh-
embryo cycles, 211% vs. 201% increase in frozen embryo 
transfers) [22]. A 2010 study by Banks et al. demonstrated 
a significantly lower live birth rate in states with man-
dates, even among women under age 35 [35]. Therefore, 
the difference in proportion of older patients is unlikely 
to account for the large discrepancy in pregnancy rates 
between states requiring coverage and those that do not.

Independent of age, patient selection factors may result 
in lower pregnancy and live birth rates in states with IVF 
mandates. Insurance companies often require women 
undergo a certain number of cycles with OI/IUI prior 
to IVF. Since this is not a requirement in states that do 
not require insurance coverage of IVF, it is possible that 
women in non-mandated states more quickly proceed 
to IVF to save money, resulting in a higher proportion of 
patients with a favorable prognosis given increased suc-
cess rates with this procedure as compared to other fer-
tility treatments.

A handful of more recent studies from the 2010s have 
demonstrated a more favorable relationship between IVF 
mandates and live birth rates. Between 2000 and 2016, 
live birth rates were higher among non-mandates states, 
but a sub-analysis of cycles from 2012 to 2016 showed no 
difference in live birth rate per cycle between mandated 
and non-mandated states [40]. Two 2016 studies by Prov-
ost and Mancuso et  al. showed state mandates resulted 
in significantly lower rates of multiple births without a 
significant impact on clinic-level live birth rates [38, 98]. 
A 2017 by Jungheim et al. which stratified patients based 
on insurance coverage for IVF noted that while insurance 
coverage was not associated with the probability of live 
birth in individual cycles, it was associated with a statisti-
cally significant increase in the cumulative live birth rate 
after 4 cycles (58.5% vs. 50.5%, p = .001) [99]. The most 
recent analysis on the impact of comprehensive state IVF 
mandates, conducted using 2018 CDC data, found for 
the first time that live births per cycle were significantly 
higher in states with comprehensive states mandates 
(35.4% vs. 33.4%, p < .001) [39]. While the mechanism by 
which comprehensive insurance coverage for IVF leads to 
improved birth rates remains unclear, it could be that by 
performing high volumes of cycles in patient populations 
with historically worse outcomes, clinics in mandated 
states have developed more effective evidence-based IVF 
protocols.

Patient experience
Insurance coverage through state infertility mandate or 
private insurance, has a significant impact on the experi-
ence of patients seeking fertility treatments. In a recent 
single institution survey, insurance coverage was the 
most cited perceived barrier to care [100]. Among those 
patients who ultimately initiate fertility treatment, finan-
cial strain is a commonly cited reason for treatment 
discontinuation [101]. In a separate single institutional 
study, women without insurance for IVF were over three 
times more likely to discontinue IVF treatment after a 
failed first cycle of IVF. For those who did return, there 
was a longer time between cycles than for women with 
insurance [102]. Moreover, in an analysis of over 7,000 
respondents to an online questionnaire on the Fertili-
tyIQ website, patients reported higher positive experi-
ence with their care if they had insurance coverage [103]. 
These studies indicate that insurance coverage not only 
improves patient outcomes, but their experience with 
infertility treatment as well.

Limitations of state mandates
While insurance mandates are essential to expanding 
the accessibility of fertility treatments, several significant 
limitations should be considered. One limiting factor is 
that mandates only apply to private insurance plans sub-
ject to regulation from state governments. Self-insured 
employers, certain small businesses, and companies with 
religious objections are often exempt from mandates. 
Patients that are federally employed or covered under 
Medicare, Medicaid (with the exception of New York), 
and TRICARE also do not receive the benefits afforded 
by state mandates.

Notably, among states with insurance mandates, there 
is wide variability not only in which services are covered 
but also in who meets eligibility criteria. Consequen-
tially, entire patient populations who need these services 
are excluded from coverage (see Table  1). For example, 
states such as Arkansas, Hawaii, and Texas require that 
a patient’s eggs be fertilized by her spouse’s sperm to 
qualify for coverage [33]. An even larger number of states 
require a specific time period of unprotected intercourse 
without conception prior to covering fertility treatments 
[33]. Single individuals, patients in same-sex relation-
ships, transgender patients, and gender nonconforming 
patients in these states remain vulnerable to dispari-
ties in access as a result. Even among heterosexual cou-
ples, there is limited support for male factor infertility 
as approximately half of the current mandates cover the 
evaluation and treatment of the male partner [104]. Man-
dates requiring couples to use their own gametes also 
discriminate against individuals requiring donor eggs, 
sperm, or embryos, regardless of a potential medical 
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indication necessitating third-party gametes [32, 33, 39]. 
Furthermore, patients undergoing treatments that may 
affect future fertility, such as gonadotoxic chemotherapy, 
are variably included in infertility legislation [34].

Research also indicates that racial and ethnic disparities 
in access to IVF persist in states with mandates, suggest-
ing that improving insurance coverage for these services 
is not sufficient for eliminating inequities in infertility 
care. A study from 2017 using CDC data showed that 
while states with mandated coverage had overall higher 
rates of ART utilization compared to states without man-
dates, black non-Hispanic and Hispanic women still had 
lower rates of utilization on average [76]. Another recent 
study showed that black women with insurance were 
more likely to stop IVF than white women following an 
initial unsuccessful cycle [102]. Current evidence sup-
ports the assertion that income, education, and private 
insurance mediate the relationship between race, ethnic-
ity, and access to fertility treatments; however, there are 
additional influential sociocultural and historical factors 
that are important to consider [73, 105]. Significant work 
remains to better understand how mandates could more 
effectively address disparities in fertility care, and hope-
fully, future health policies will be better equipped to 
decrease remaining inequities.

Conclusions
Even though infertility affects men and women equally, 
women are disproportionately blamed for this condi-
tion worldwide and, as such, experience increased stigma 
and emotional distress associated with the inability to 
conceive [106]. As women increasingly delay childbear-
ing for a variety of reasons [107, 108], insurance cover-
age for infertility has emerged as an important means of 
encouraging educational ambitions, facilitating career 
opportunities, and promoting gender equality [109]. 
Alongside existing limitations in access to contraception, 
abortion, and prenatal care in the US [110–112], fertility 
treatments are often prohibitively expensive and require 
not only adequate financial resources, but significant psy-
chosocial support as well. Therefore, infertility care is a 
fundamental pillar of reproductive health that requires 
robust cultural and institutional infrastructure to be 
accessible.

Though we have touched on economic and medical 
benefits to mandated insurance coverage of infertility, 
there are strong ethical arguments for these mandates 
as well. Reproductive justice is defined as the right to 
maintain bodily autonomy, to have children, to not have 
children, and to parent children in safe and sustainable 
environments [113]. The tenants of reproductive jus-
tice, coupled with the conceptualization of infertility 

as a disease, position a lack of coverage for infertility 
as a critical threat to reproductive autonomy. Moreo-
ver, this threat is not felt equally among all patients 
as those in minority groups and with lower socioeco-
nomic status are disproportionately affected by lack 
of access [28]. Given that infertility patients with the 
greatest need suffer from compounding systems of rac-
ism, healthcare providers, politicians, researchers, and 
activists must ensure that their advocacy focuses on the 
multilayered barriers preventing patients from actual-
izing their reproductive freedom.

Fortunately, there appears to be popular endorse-
ment of coverage for infertility treatments and ART in 
the United States. In a recent study of a large, nationally 
representative sample of US adults, the majority of par-
ticipants reported supporting insurance coverage for 
infertility and IVF [114]. US healthcare providers with 
experience caring for patients with infertility have also 
demonstrated strong support for coverage of fertility 
services. In a 2017 SART survey of physicians, embry-
ologists, nurses, and clinic administrators, over 78% of 
respondents approved of insurance coverage for IVF for 
individuals requiring infertility treatment [15]. Agree-
ment was nearly unanimous (> 95%) regarding coverage 
for couples with medical necessity for IVF/PGD, such 
as carrier couples with the same recessive gene for dis-
eases like cystic fibrosis or sickle cell. Still, significant 
political gridlock diminishes prospects for federal fer-
tility legislation, meaning the weight of this responsibil-
ity rests largely on the shoulders of state governments.

This review highlights the ways in which infertility 
mandates, specifically those with more comprehensive 
IVF coverage, result in improvements in the access to 
and provision of IVF. As more states consider man-
dates, it is important to recognize their impact in terms 
of greater per-capita IVF utilization, fewer embryos 
per transfer, more judicious ICSI and PGT utilization, 
lower multiple birth rates, and higher live birth rates. 
While there are limits to the potential impact of state 
infertility mandates, these laws play a key role in the 
promotion of evidence-based practices. Importantly, 
they also represent an essential and impactful strategy 
for the advancement of reproductive rights.

Abbreviations
ART : assisted reproductive technology; ASRM: American Society for Repro-
ductive Medicine; CDC: Centers for Disease Control and Prevention; eSET: 
elective single embryo transfer; HMO: health maintenance organization; ICSI: 
intracytoplasmic sperm injection; IUI: intrauterine insemination; IVF: in vitro 
fertilization; OI: ovulation induction; OOP: out-of-pocket; OR: odds ratio; OS: 
ovarian stimulation; PGT: preimplantation genetic testing; SART : Society for 
Assisted Reproductive Technology; US: United States.

Acknowledgements
Not applicable.



Page 10 of 12Peipert et al. Reproductive Biology and Endocrinology          (2022) 20:111 

Authors’ contributions
BP wrote the majority of the initial manuscript, all tables, and Fig. 1. MM made 
significant contributions to all sections of the manuscript and wrote the 
Conclusions. BB wrote the sections on preimplantation genetic testing and 
patient experience. DS provided edits and references for all sections of the 
manuscript. TJ was the project mentor and senior author, providing guidance 
and edits for all portions of the manuscript. All authors read and approved the 
final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
Not Applicable.

Declarations

Ethics approval and consent to participate
Not applicable

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details
1 Department of Obstetrics and Gynecology, Duke University School of Medi-
cine, Duke University Hospital, 2301 Erwin Rd, 27705 Durham, NC, USA. 
2 Department of Gynecology and Obstetrics, The Johns Hopkins University 
School of Medicine, Baltimore, MD, USA. 3 Division of Reproductive Endocrinol-
ogy and Infertility, Department of Obstetrics, Gynecology and Reproductive 
Sciences, Yale University School of Medicine, New Haven, Connecticut, USA. 
4 Division of Reproductive Endocrinology and Infertility, Department of Obstet-
rics and Gynecology, Northwestern University Feinberg School of Medicine, 
Chicago, IL, USA. 

Received: 25 May 2022   Accepted: 21 July 2022

References
 1. Practice Committee of the American Society for Reproductive Medi-

cine. Definitions of infertility and recurrent pregnancy loss: a committee 
opinion. Fertil Steril. 2020;113(3):533–5.

 2. Practice Committee of the American Society for Reproductive 
Medicine. Electronic address aao, Practice Committee of the American 
Society for Reproductive M. Fertility evaluation of infertile women: a 
committee opinion. Fertil Steril. 2021;116(5):1255–65.

 3. Practice Committee of the American Society for Reproductive M. Diag-
nostic evaluation of the infertile female: a committee opinion. Fertil 
Steril. 2015;103(6):e44-50.

 4. Jain T, Missmer SA, Hornstein MD. Trends in embryo-transfer practice 
and in outcomes of the use of assisted reproductive technology in the 
United States. N Engl J Med. 2004;350(16):1639–45.

 5. Centers for Disease Control and Prevention. ART Success Rates CDC.
gov2018 [updated April 20, 2021. Available from: https:// www. cdc. gov/ 
art/ artda ta/ index. html.

 6. Diamond MP, Legro RS, Coutifaris C, Alvero R, Robinson RD, Casson P, 
et al. Letrozole, Gonadotropin, or Clomiphene for Unexplained Infertil-
ity. N Engl J Med. 2015;373(13):1230–40.

 7. Guzick DS, Sullivan MW, Adamson GD, Cedars MI, Falk RJ, Peterson 
EP, et al. Efficacy of treatment for unexplained infertility. Fertil Steril. 
1998;70(2):207–13.

 8. Sunderam S, Kissin DM, Zhang Y, Jewett A, Boulet SL, Warner L, et al. 
Assisted Reproductive Technology Surveillance - United States, 2018. 
MMWR Surveill Summ. 2022;71(4):1–19.

 9. American Society of Reproductive Medicine. WHITEPAPER: Access to 
Care Summit. ASRM Access to Care Summit; September 10–11, 2015; 
Washington, DC: ASRM; 2015.

 10. Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O, Mansour 
R, Nygren K, et al. International Committee for Monitoring Assisted 
Reproductive Technology (ICMART) and the World Health Organiza-
tion (WHO) revised glossary of ART terminology, 2009. Fertil Steril. 
2009;92(5):1520–4.

 11. Ethics Committee of the American Society for Reproductive M. Dispari-
ties in access to effective treatment for infertility in the United States: an 
Ethics Committee opinion. Fertil Steril. 2015;104(5):1104–10.

 12. Hammoud AO, Gibson M, Stanford J, White G, Carrell DT, Peterson M. 
In vitro fertilization availability and utilization in the United States: 
a study of demographic, social, and economic factors. Fertil Steril. 
2009;91(5):1630–5.

 13. Katz P, Nachtigall R, Showstack J. The economic impact of the assisted 
reproductive technologies. Nat Cell Biol. 2002;4 Suppl:s29-32.

 14. Ethics Committee of the American Society for Reproductive Medicine. 
Disparities in access to effective treatment for infertility in the United 
States: an Ethics Committee opinion. Fertil Steril. 2021;116(1):54–63.

 15. Seifer DB, Wantman E, Sparks AE, Luke B, Doody KJ, Toner JP, et al. 
National survey of the Society for Assisted Reproductive Technology 
membership regarding insurance coverage for assisted reproductive 
technologies. Fertil Steril. 2018;110(6):1081-8 e1.

 16. Jain T, Hornstein MD. Disparities in access to infertility services in a state 
with mandated insurance coverage. Fertil Steril. 2005;84(1):221–3.

 17. Schmidt L. Effects of infertility insurance mandates on fertility. J Health 
Econ. 2007;26(3):431–46.

 18. Duffy JMN, Adamson GD, Benson E, Bhattacharya S, Bhattacharya S, 
Bofill M, et al. Top 10 priorities for future infertility research: an interna-
tional consensus development study. Fertil Steril. 2021;115(1):180–90.

 19. American Society for Reproductive Medicine. Is In Vitro Fertilization 
Expensive? ReproductiveFacts.org 2020.

 20. Wu AK, Odisho AY, Washington SL, 3rd, Katz PP, Smith JF. Out-of-pocket 
fertility patient expense: data from a multicenter prospective infertility 
cohort. J Urol. 2014;191(2):427–32.

 21. Katz P, Showstack J, Smith JF, Nachtigall RD, Millstein SG, Wing H, et al. 
Costs of infertility treatment: results from an 18-month prospective 
cohort study. Fertil Steril. 2011;95(3):915–21.

 22. Jain T, Harlow BL, Hornstein MD. Insurance coverage and outcomes of 
in vitro fertilization. N Engl J Med. 2002;347(9):661–6.

 23. In vitro fertilization: insurance and consumer protection. Harv Law Rev. 
1996;109(8):2092–109.

 24. Neumann PJ. Should health insurance cover IVF? Issues and options. J 
Health Polit Policy Law. 1997;22(5):1215–39.

 25. Blackwell RE, Team WM. Hidden costs of infertility treatment 
in employee health benefits plans. Am J Obstet Gynecol. 
2000;182(4):891–5.

 26. Kyle BL. In vitro fertilization: a right or a privilege? J La State Med Soc. 
2000;152(12):625–9.

 27. Hughes EG, Giacomini M. Funding in vitro fertilization treatment 
for persistent subfertility: the pain and the politics. Fertil Steril. 
2001;76(3):431–42.

 28. Insogna IG, Ginsburg ES. Infertility, Inequality, and How Lack of Insur-
ance Coverage Compromises Reproductive Autonomy. AMA J Ethics. 
2018;20(12):E1152-9.

 29. Lahey JN. The efficiency of a group-specific mandated benefit 
revisited: the effect of infertility mandates. J Policy Anal Manage. 
2012;31(1):63–92.

 30. Steptoe PC, Edwards RG. Birth after the reimplantation of a human 
embryo. Lancet. 1978;2(8085):366.

 31. Adashi EY, Schlaff WD. Against all odds: the first state infertility mandate 
(Maryland). Fertil Steril. 2018;110(5):824–5.

 32. Kawwass JF, Penzias AS, Adashi EY. Fertility-a human right worthy of 
mandated insurance coverage: the evolution, limitations, and future of 
access to care. Fertil Steril. 2021;115(1):29–42.

 33. RESOLVE: The National Infertility Association. Infertility Coverage By 
State RESOLVE.org2021 [updated April 2021. Available from: https:// 
resol ve. org/ what- are- my- optio ns/ insur ance- cover age/ infer tility- cover 
age- state/.

https://www.cdc.gov/art/artdata/index.html
https://www.cdc.gov/art/artdata/index.html
https://resolve.org/what-are-my-options/insurance-coverage/infertility-coverage-state/
https://resolve.org/what-are-my-options/insurance-coverage/infertility-coverage-state/
https://resolve.org/what-are-my-options/insurance-coverage/infertility-coverage-state/


Page 11 of 12Peipert et al. Reproductive Biology and Endocrinology          (2022) 20:111  

 34. Sax MR, Pavlovic Z, DeCherney AH. Inconsistent Mandated Access to 
Fertility Preservation: A Review of Relevant State Legislation. Obstet 
Gynecol. 2020;135(4):848–51.

 35. Banks NK, Norian JM, Bundorf MK, Henne MB. Insurance man-
dates, embryo transfer, outcomes–the link is tenuous. Fertil Steril. 
2010;94(7):2776–9.

 36. Boulet SL, Crawford S, Zhang Y, Sunderam S, Cohen B, Bernson D, 
et al. Embryo transfer practices and perinatal outcomes by insurance 
mandate status. Fertil Steril. 2015;104(2):403-9 e1.

 37. Henne MB, Bundorf MK. Insurance mandates and trends in infertility 
treatments. Fertil Steril. 2008;89(1):66–73.

 38. Provost MP, Thomas SM, Yeh JS, Hurd WW, Eaton JL. State Insurance 
Mandates and Multiple Birth Rates After In Vitro Fertilization. Obstet 
Gynecol. 2016;128(6):1205–14.

 39. Peipert BJ, Chung EH, Harris BS, Jain T. Impact of comprehensive 
state insurance mandates on in vitro fertilization utilization, embryo 
transfer practices, and outcomes in the United States. Am J Obstet 
Gynecol. 2022;227(1):64.e1–64.e8.

 40. Zagadailov P, Seifer DB, Shan H, Zarek SM, Hsu AL. Do state insurance 
mandates alter ICSI utilization? Reprod Biol Endocrinol. 2020;18(1):33.

 41. Bedrick BS, Tipping AD, Nickel KB, Riley JK, Jain T, Jungheim ES. State-
Mandated Insurance Coverage and Preimplantation Genetic Testing 
in the United States. Obstet Gynecol. 2022;139(4):500–8.

 42. Crawford S, Boulet SL, Jamieson DJ, Stone C, Mullen J, Kissin DM. 
Assisted reproductive technology use, embryo transfer practices, and 
birth outcomes after infertility insurance mandates: New Jersey and 
Connecticut. Fertil Steril. 2016;105(2):347–55.

 43. Hamilton BH, McManus B. The effects of insurance mandates on 
choices and outcomes in infertility treatment markets. Health Econ. 
2012;21(8):994–1016.

 44. Chambers GM, Hoang VP, Sullivan EA, Chapman MG, Ishihara O, 
Zegers-Hochschild F, et al. The impact of consumer affordability on 
access to assisted reproductive technologies and embryo transfer 
practices: an international analysis. Fertil Steril. 2014;101(1):191-8 e4.

 45. European IVFMCftESoHR, Embryology, Wyns C, De Geyter C, 
Calhaz-Jorge C, Kupka MS, et al. ART in Europe, 2017: results 
generated from European registries by ESHRE. Hum Reprod Open. 
2021;2021(3):hoab026.

 46. Sunderam S, Kissin DM, Zhang Y, Folger SG, Boulet SL, Warner L, et al. 
Assisted Reproductive Technology Surveillance - United States, 2016. 
MMWR Surveill Summ. 2019;68(4):1–23.

 47. Group ECW. Social determinants of human reproduction. Hum 
Reprod. 2001;16(7):1518–26.

 48. Adashi EY, Dean LA. Access to and use of infertility services 
in the United States: framing the challenges. Fertil Steril. 
2016;105(5):1113–8.

 49. Chambers GM, Sullivan EA, Ishihara O, Chapman MG, Adamson GD. 
The economic impact of assisted reproductive technology: a review 
of selected developed countries. Fertil Steril. 2009;91(6):2281–94.

 50. Griffin M, Panak WF. The economic cost of infertility-related services: 
an examination of the Massachusetts infertility insurance mandate. 
Fertil Steril. 1998;70(1):22–9.

 51. Hidlebaugh DA, Thompson IE, Berger MJ. Cost of assisted reproduc-
tive technologies for a health maintenance organization. J Reprod 
Med. 1997;42(9):570–4.

 52. Omurtag KR, Styer AK, Session D, Toth TL. Economic implications of 
insurance coverage for in vitro fertilization in the United States. A 
review. J Reprod Med. 2009;54(11–12):661–8.

 53. Boulet SL, Kawwass J, Session D, Jamieson DJ, Kissin DM, Grosse 
SD. US State-Level Infertility Insurance Mandates and Health Plan 
Expenditures on Infertility Treatments. Matern Child Health J. 
2019;23(5):623–32.

 54. Isaacs JC. Infertility coverage is good business. Fertil Steril. 
2008;89(5):1049–52.

 55. Silverberg K, Meletiche D, Del Rosario G. An employer’s experience with 
infertility coverage: a case study. Fertil Steril. 2009;92(6):2103–5.

 56. Van Voorhis BJ, Stovall DW, Allen BD, Syrop CH. Cost-effective treatment 
of the infertile couple. Fertil Steril. 1998;70(6):995–1005.

 57. Garcia JE. Profiling assisted reproductive technology: the Society for 
Assisted Reproductive Technology registry and the rising costs of 
assisted reproductive technology. Fertil Steril. 1998;69(4):624–6.

 58. Tannus S, Dahan MH. Decrease in American birth rates makes it impera-
tive for the United States to implement state mandated fertility cover-
age. J Med Econ. 2019;22(3):252–3.

 59. Chandra A, Copen CE, Stephen EH. Infertility and impaired fecundity in 
the United States, 1982–2010: data from the National Survey of Family 
Growth. Natl Health Stat Report. 2013(67):1–18. 1 p following 9.

 60. Chandra A, Copen CE, Stephen EH. Infertility service use in the United 
States: data from the National Survey of Family Growth, 1982–2010. 
Natl Health Stat Report. 2014(73):1–21.

 61. McQueen DB, Schufreider A, Lee SM, Feinberg EC, Uhler ML. Racial dis-
parities in in vitro fertilization outcomes. Fertil Steril. 2015;104(2):398–
402 e1.

 62. Humphries LA, Chang O, Humm K, Sakkas D, Hacker MR. Influence of 
race and ethnicity on in vitro fertilization outcomes: systematic review. 
Am J Obstet Gynecol. 2016;214(2):212 e1- e17.

 63. Armstrong A, Plowden TC. Ethnicity and assisted reproductive tech-
nologies. Clin Pract (Lond). 2012;9(6):651–8.

 64. Jain T. Socioeconomic and racial disparities among infertility patients 
seeking care. Fertil Steril. 2006;85(4):876–81.

 65. Seifer DB, Frazier LM, Grainger DA. Disparity in assisted reproductive 
technologies outcomes in black women compared with white women. 
Fertil Steril. 2008;90(5):1701–10.

 66. Seifer DB, Simsek B, Wantman E, Kotlyar AM. Status of racial disparities 
between black and white women undergoing assisted reproductive 
technology in the US. Reprod Biol Endocrinol. 2020;18(1):113.

 67. Seifer DB, Zackula R, Grainger DA, Society for Assisted Reproductive 
Technology Writing Group R. Trends of racial disparities in assisted 
reproductive technology outcomes in black women compared with 
white women: Society for Assisted Reproductive Technology 1999 and 
2000 vs. 2004–2006. Fertil Steril. 2010;93(2):626 – 35.

 68. Kotlyar AM, Simsek B, Seifer DB. Disparities in ART Live Birth and Cumu-
lative Live Birth Outcomes for Hispanic and Asian Women Compared to 
White Non-Hispanic Women. J Clin Med. 2021;10(12):2615.

 69. Feinberg EC, Larsen FW, Catherino WH, Zhang J, Armstrong AY. Com-
parison of assisted reproductive technology utilization and outcomes 
between Caucasian and African American patients in an equal-access-
to-care setting. Fertil Steril. 2006;85(4):888–94.

 70. Lavizzo-Mourey R, Knickman JR. Racial disparities–the need for research 
and action. N Engl J Med. 2003;349(14):1379–80.

 71. Missmer SA, Seifer DB, Jain T. Cultural factors contributing to health care 
disparities among patients with infertility in Midwestern United States. 
Fertil Steril. 2011;95(6):1943–9.

 72. Quinn M, Fujimoto V. Racial and ethnic disparities in assisted reproduc-
tive technology access and outcomes. Fertil Steril. 2016;105(5):1119–23.

 73. Seifer DB, Sharara FI, Jain T. The Disparities in ART (DART) Hypothesis of 
Racial and Ethnic Disparities in Access and Outcomes of IVF Treatment 
in the USA. Reprod Sci. 2022;29(7):2084–88.

 74. Harris JA, Menke MN, Haefner JK, Moniz MH, Perumalswami CR. 
Geographic access to assisted reproductive technology health care in 
the United States: a population-based cross-sectional study. Fertil Steril. 
2017;107(4):1023–7.

 75. Bitler M, Schmidt L. Health disparities and infertility: impacts of state-
level insurance mandates. Fertil Steril. 2006;85(4):858–65.

 76. Dieke AC, Zhang Y, Kissin DM, Barfield WD, Boulet SL. Disparities in 
Assisted Reproductive Technology Utilization by Race and Ethnic-
ity, United States, 2014: A Commentary. J Womens Health (Larchmt). 
2017;26(6):605–8.

 77. Feinberg EC, Larsen FW, Wah RM, Alvero RJ, Armstrong AY. Economics 
may not explain Hispanic underutilization of assisted reproductive 
technology services. Fertil Steril. 2007;88(5):1439–41.

 78. Kulkarni AD, Jamieson DJ, Jones HW, Jr., Kissin DM, Gallo MF, Macaluso 
M, et al. Fertility treatments and multiple births in the United States. N 
Engl J Med. 2013;369(23):2218–25.

 79. Kissin DM, Kulkarni AD, Mneimneh A, Warner L, Boulet SL, Crawford 
S, et al. Embryo transfer practices and multiple births resulting from 
assisted reproductive technology: an opportunity for prevention. Fertil 
Steril. 2015;103(4):954–61.

 80. Reynolds MA, Schieve LA, Jeng G, Peterson HB. Does insurance 
coverage decrease the risk for multiple births associated with assisted 
reproductive technology? Fertil Steril. 2003;80(1):16–23.



Page 12 of 12Peipert et al. Reproductive Biology and Endocrinology          (2022) 20:111 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 81. Collins JA. Reproductive technology–the price of progress. N Engl J 
Med. 1994;331(4):270–1.

 82. Practice Committee of the American Society for Reproductive M. Multi-
ple pregnancy associated with infertility therapy. Fertil Steril. 2006;86(5 
Suppl 1):S106-10.

 83. Practice Committee of the American Society for Reproductive Medicine 
and the Practice Committee for the Society for Assisted Reproductive 
Technologies. Guidance on the limits to the number of embryos to 
transfer: a committee opinion. Fertil Steril. 2021;116(3):651–54.

 84. Glenn TL, Kotlyar AM, Seifer DB. The Impact of Intracytoplasmic Sperm 
Injection in Non-Male Factor Infertility-A Critical Review. J Clin Med. 
2021;10(12):2616.

 85. Styer AK, Luke B, Vitek W, Christianson MS, Baker VL, Christy AY, et al. 
Factors associated with the use of elective single-embryo transfer and 
pregnancy outcomes in the United States, 2004–2012. Fertil Steril. 
2016;106(1):80–9.

 86. Jain T, Gupta RS. Trends in the use of intracytoplasmic sperm injection 
in the United States. N Engl J Med. 2007;357(3):251–7.

 87. Practice Committees of the American Society for Reproductive M, the 
Society for Assisted Reproductive Technology. Electronic address aao. 
Intracytoplasmic sperm injection (ICSI) for non-male factor indications: 
a committee opinion. Fertil Steril. 2020;114(2):239–45.

 88. Dieke AC, Mehta A, Kissin DM, Nangia AK, Warner L, Boulet SL. Intra-
cytoplasmic sperm injection use in states with and without insurance 
coverage mandates for infertility treatment, United States, 2000–2015. 
Fertil Steril. 2018;109(4):691–7.

 89. Zagadailov P, Cho KS, Seifer DB. Differences in ICSI utilization rates 
among states with insurance mandates for ART coverage. Reprod Biol 
Endocrinol. 2021;19(1):174.

 90. Roche K, Racowsky C, Harper J. Utilization of preimplantation genetic 
testing in the USA. J Assist Reprod Genet. 2021;38(5):1045–53.

 91. Munne S, Kaplan B, Frattarelli JL, Child T, Nakhuda G, Shamma FN, et al. 
Preimplantation genetic testing for aneuploidy versus morphology as 
selection criteria for single frozen-thawed embryo transfer in good-
prognosis patients: a multicenter randomized clinical trial. Fertil Steril. 
2019;112(6):1071–9 e7.

 92. Yan J, Qin Y, Zhao H, Sun Y, Gong F, Li R, et al. Live Birth with or without 
Preimplantation Genetic Testing for Aneuploidy. N Engl J Med. 
2021;385(22):2047–58.

 93. Mastenbroek S, Repping S. Preimplantation genetic screening: back to 
the future. Hum Reprod. 2014;29(9):1846–50.

 94. Shi Y, Sun Y, Hao C, Zhang H, Wei D, Zhang Y, et al. Transfer of 
Fresh versus Frozen Embryos in Ovulatory Women. N Engl J Med. 
2018;378(2):126–36.

 95. Wong KM, van Wely M, Mol F, Repping S, Mastenbroek S. Fresh versus 
frozen embryo transfers in assisted reproduction. Cochrane Database 
Syst Rev. 2017;3:CD011184.

 96. National Conference of State Legistlatures. State Laws Related to Insur-
ance Coverage for Infertility Treatment NCSL.org2021 [updated March 
12, 2021. Available from: https:// www. ncsl. org/ resea rch/ health/ insur 
ance- cover age- for- infer tility- laws. aspx.

 97. FertilityIQ. The Costs of Egg Freezing fertilityiq.com2021 [Available from: 
https:// www. ferti lityiq. com/ egg- freez ing/ the- costs- of- egg- freez ing.

 98. Mancuso AC, Boulet SL, Duran E, Munch E, Kissin DM, Van Voorhis 
BJ. Elective single embryo transfer in women less than age 38 years 
reduces multiple birth rates, but not live birth rates, in United States 
fertility clinics. Fertil Steril. 2016;106(5):1107–14.

 99. Jungheim ES, Leung MY, Macones GA, Odem RR, Pollack LM, Hamilton 
BH. In Vitro Fertilization Insurance Coverage and Chances of a Live Birth. 
JAMA. 2017;317(12):1273–5.

 100. Galic I, Negris O, Warren C, Brown D, Bozen A, Jain T. Disparities in access 
to fertility care: who’s in and who’s out. F S Rep. 2021;2(1):109–17.

 101. Dawson AA, Diedrich K, Felberbaum RE. Why do couples refuse or 
discontinue ART? Arch Gynecol Obstet. 2005;273(1):3–11.

 102. Bedrick BS, Anderson K, Broughton DE, Hamilton B, Jungheim ES. 
Factors associated with early in vitro fertilization treatment discontinua-
tion. Fertil Steril. 2019;112(1):105–11.

 103. Shandley LM, Hipp HS, Anderson-Bialis J, Anderson-Bialis D, Boulet SL, 
McKenzie LJ, et al. Patient-centered care: factors associated with report-
ing a positive experience at United States fertility clinics. Fertil Steril. 
2020;113(4):797–810.

 104. Dupree JM, Dickey RM, Lipshultz LI. Inequity between male and female 
coverage in state infertility laws. Fertil Steril. 2016;105(6):1519–22.

 105. Greil AL, McQuillan J, Shreffler KM, Johnson KM, Slauson-Blevins KS. 
Race-ethnicity and medical services for infertility: stratified reproduc-
tion in a population-based sample of U.S. women. J Health Soc Behav. 
2011;52(4):493–509.

 106. World Health Organization. Infertility 2020 [Available from: https:// 
www. who. int/ news- room/ fact- sheets/ detail/ infer tility.

 107. Mathews TJ, Hamilton BE. Mean age of mother, 1970–2000. Natl Vital 
Stat Rep. 2002;51(1):1–13.

 108. Mathews TJ, Hamilton BE. Mean Age of Mothers is on the Rise: United 
States, 2000–2014. NCHS Data Brief. 2016(232):1–8.

 109. Mills M, Rindfuss RR, McDonald P, te Velde E, Reproduction E, Society 
Task F. Why do people postpone parenthood? Reasons and social policy 
incentives. Hum Reprod Update. 2011;17(6):848–60.

 110. Green TL. Unpacking Racial/Ethnic Disparities in Prenatal Care Use: 
The Role of Individual-, Household-, and Area-Level Characteristics. J 
Womens Health (Larchmt). 2018;27(9):1124–34.

 111. Dickman SL, White K, Grossman D. Affordability and Access to Abortion 
Care in the United States. JAMA Intern Med. 2021;181(9):1157–8.

 112. Kaunitz AM, Shields WC. Contraceptive equity and access in the United 
States: a 2005 update. Contraception. 2005;71(5):317–8.

 113. Sister Song. Reproductive Justice 2022 [Available from: https:// www. 
siste rsong. net/ repro ducti ve- justi ce.

 114. Ho JR, Aghajanova L, Mok-Lin E, Hoffman JR, Smith JF, Herndon CN. 
Public attitudes in the United States toward insurance coverage for 
in vitro fertilization and the provision of infertility services to lower 
income patients. F&S Reports. 2022;3(2):122–29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.ncsl.org/research/health/insurance-coverage-for-infertility-laws.aspx
https://www.ncsl.org/research/health/insurance-coverage-for-infertility-laws.aspx
https://www.fertilityiq.com/egg-freezing/the-costs-of-egg-freezing
https://www.who.int/news-room/fact-sheets/detail/infertility
https://www.who.int/news-room/fact-sheets/detail/infertility
https://www.sistersong.net/reproductive-justice
https://www.sistersong.net/reproductive-justice

	Impact of in vitro fertilization state mandates for third party insurance coverage in the United States: a review and critical assessment
	Abstract 
	Background
	Main text
	Access to fertility treatments
	Utilization of fertility treatments
	Disparities in access to care

	Practice patterns
	Elective single embryo transfer (eSET)
	Intracytoplasmic sperm injection (ICSI)
	Preimplantation genetic testing (PGT)
	Fresh versus frozen embryo transfer

	Multiple & live birth rates
	Multiple birth rates
	Live birth rates
	Patient experience

	Limitations of state mandates

	Conclusions
	Acknowledgements
	References


