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Background

 

Although most insurance companies
in the United States do not cover in vitro fertilization,
a few states mandate such coverage.

 

Methods

 

We used 1998 data reported to the Cen-
ters for Disease Control and Prevention by 360 fertility
clinics in the United States and 2000 U.S. Census data
to determine utilization and outcomes of in vitro fer-
tilization services according to the status of insurance
coverage.

 

Results

 

Of the states in which in vitro fertilization
services were available, 3 states (31 clinics) required
complete insurance coverage, 5 states (27 clinics) re-
quired partial coverage, and 37 states plus Puerto Rico
and the District of Columbia (302 clinics) required no
coverage. Clinics in states that required complete cov-
erage performed more in vitro fertilization cycles than
clinics in states that required partial or no coverage
(3.35 vs. 1.46 and 1.21 transfers per 1000 women of re-
productive age, respectively; P<0.001) and more trans-
fers of frozen embryos (0.43 vs. 0.30 and 0.20 per 1000
women of reproductive age, respectively; P<0.001).
The percentage of cycles that resulted in live births
was higher in states that did not require any cover-
age than in states that required partial or complete
coverage (25.7 percent vs. 22.2 percent and 22.7 per-
cent, respectively; P<0.001), but the percentage of
pregnancies with three or more fetuses was also
higher (11.2 percent vs. 8.9 percent and 9.7 percent,
respectively; P=0.007). The number of fresh embry-
os transferred per cycle was lower in states that re-
quired complete coverage than in states that required
partial or no coverage (P=0.001 and P<0.001, respec-
tively).

 

Conclusions

 

State-mandated insurance coverage
for in vitro fertilization services is associated with in-
creased utilization of these services but with decreas-
es in the number of embryos transferred per cycle, the
percentage of cycles resulting in pregnancy, and the
percentage of pregnancies with three or more fetuses.
(N Engl J Med 2002;347:661-6.)
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ORE than 4 million women in the Unit-
ed States are unable to have children.

 

1

 

A substantial number of these women
cannot conceive with conventional

methods of treatment, such as induction of ovulation,
surgery, and insemination with donor sperm, and sub-
sequently become candidates for in vitro fertilization.
Since in vitro fertilization was introduced in 1978,

 

2

 

there has been a growing debate about whether the
substantial medical costs associated with this proce-
dure should be covered by health insurance. Estimates
for the direct cost of a single in vitro fertilization cycle
range from $7,000 to $11,000.

 

3,4

 

In the United States, in vitro fertilization is primar-
ily a privately funded treatment.
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 However, a handful
of states have passed laws requiring that insurance
companies provide either partial or complete coverage
of in vitro fertilization. As of November 2001, three
states had laws mandating complete coverage (Illinois,
Massachusetts, and Rhode Island), and five states had
laws requiring partial coverage (Arkansas, Hawaii,
Maryland, Ohio, and West Virginia).
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 Five states did
not have in vitro fertilization services (Alaska, Idaho,
Maine, Montana, and Wyoming). The remaining 37
states, plus the District of Columbia and Puerto Rico,
had clinics that provided in vitro fertilization servic-
es primarily on a fee-for-service basis. On January 1,
2002, New Jersey became the fourth state to require
complete insurance coverage for in vitro fertilization.

We conducted a study to determine whether insur-
ance coverage for in vitro fertilization services is asso-
ciated with increased use of such services and whether
insurance coverage affects the practice patterns of fer-
tility clinics and the outcomes of their services. Using
the most recent data on rates of success of assisted re-
productive technology (from 1998),
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 we specifically
sought to determine whether state-mandated insur-
ance coverage for in vitro fertilization affects utiliza-
tion, pregnancy rates, and multiple-gestation rates.

M
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METHODS

 

Collection of Data

 

In accordance with the Fertility Clinic Success Rate and Certifi-
cation Act of 1992, the Centers for Disease Control and Prevention
(CDC) collects annual data on success rates at fertility clinics.
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 The
data are compiled by the CDC; the Society for Assisted Reproduc-
tive Technology, which is an affiliate of the American Society for
Reproductive Medicine; and RESOLVE: the National Infertility
Association. The most recent report includes success rates in 1998
at 360 of the 390 fertility clinics in the United States.

 

7

 

 Despite the
federal requirement to report success rates, 30 clinics either failed to
submit their data to the CDC or did not provide verification by the
clinic medical director that the tabulated success rates were correct.
Two of the 30 nonreporting clinics were in states that require com-
plete insurance coverage, and the rest were in states that do not re-
quire coverage.

The assisted reproductive techniques consisted of in vitro fertil-
ization (in 96 percent of cycles), gamete intrafallopian transfer (in
2 percent), and zygote intrafallopian transfer (in 2 percent). The
overall rates of live births per oocyte retrieval for in vitro fertiliza-
tion, gamete intrafallopian transfer, and zygote intrafallopian trans-
fer were nearly identical (29.0 percent, 28.0 percent, and 29.2 per-
cent, respectively). Since in vitro fertilization accounted for the vast
majority of the cycles, we use the term in this report as a synonym
for assisted reproductive technology. Only cycles involving fresh or
frozen embryos from nondonor eggs were analyzed (61,650 and
10,058 cycles, respectively).

Pertinent data from the 1998 report were downloaded from the
CDC Web site for analysis.
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 Data on fertility clinics were separated
by state and then assigned to one of three categories on the basis
of the requirement for insurance coverage for in vitro fertilization
(complete, partial, or no coverage).

Complete insurance coverage was defined as a requirement that

health maintenance organizations (HMOs) and insurance compa-
nies cover the costs of diagnosis and treatment of infertility (includ-
ing in vitro fertilization). Partial coverage was defined as a require-
ment of limited coverage of in vitro fertilization (e.g., required
coverage only by HMOs, a maximal lifetime benefit of $15,000,
or coverage of only a portion of the cost of in vitro fertilization).
No coverage was defined as the absence of any requirement that
HMOs or insurance companies cover in vitro fertilization. The cov-
erage guidelines for states with complete and partial coverage are
outlined in Table 1.
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For each fertility clinic, the 1998 report provides percentages for
several variables: cycles resulting in pregnancies, cycles resulting in
live births, oocyte retrievals resulting in live births, embryo transfers
resulting in live births, cancellations (cycles that were stopped be-
fore oocyte retrieval or embryo transfer), pregnancies with twins,
pregnancies with three or more fetuses, live births of multiple in-
fants, and transfers of frozen embryos resulting in live births. For
purposes of calculation, we converted these percentages to raw num-
bers, assigned them to one of our three insurance-coverage catego-
ries, and then reconverted the data into percentages. Since the initial
percentages were reported to one decimal place, there was the po-
tential for small rounding errors during the conversion process.
However, any such error would be minor because of the large num-
bers in the data set and because it would affect all clinics equally.

The CDC data were organized into four age groups (<35, 35 to
37, 38 to 40, and >40 years). The age range of women who under-
went in vitro fertilization in 1998 was defined as 25 to 45 years,
on the basis of the CDC data (less than 1 percent of women who
underwent an assisted reproductive technology cycle were less
than 25 or more than 45 years old). We downloaded data on the
U.S. population from the Census Bureau Web site.
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 Data for 2000
were used, since they were closest in time to the 1998 CDC data.
Population data for women in every state were organized into
four age groups (25 to 34, 35 to 37, 38 to 40, and 41 to 45 years)

 

*Data are from the American Society for Reproductive Medicine.
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HMOs denotes health mainte-
nance organizations.
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Complete

 

Illinois 1991 Applies to all insurance carriers that cover more than 25 people; limits 
first-time attempts to 4 retrievals of oocytes; if a child is born, 2 re-
trievals of oocytes for a second pregnancy are covered

Massachusetts 1987 Applies to all insurance carriers; coverage limited to 6 retrievals of oo-
cytes

Rhode Island 1989 Applies to all insurance carriers; insurers can impose up to a 20 percent 
copayment

 

Partial

 

Arkansas 1987 Applies to all insurance carriers except HMOs; insurers can limit lifetime 
coverage to $15,000; coverage is subject to the same deductibles and 
copayments that apply to maternity benefits

Hawaii 1987 Requires insurance carriers to cover the outpatient costs of one in vitro 
fertilization cycle; patient or spouse must have at least a 5-year history 
of infertility

Maryland 1985 Requires insurance carriers to cover the outpatient costs of in vitro fer-
tilization, except for businesses with 50 or fewer employees; coverage 
limited to 3 in vitro fertilization cycles per live birth achieved, with a 
maximal lifetime benefit of $100,000

Ohio 1991 Requires only that HMOs cover infertility services (not defined)
West Virginia 1997 Requires only that HMOs cover infertility services (not defined)
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and then stratified according to the three insurance-coverage catego-
ries. Age-specific utilization of in vitro fertilization per 1000 wom-
en was calculated according to insurance status on the basis of the
2000 Census data and was standardized to the age distribution in
all states that offer in vitro fertilization with the use of direct stand-
ardization methods.
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Statistical Analysis

 

Outcome data for all the fertility clinics were normally distribut-
ed. We used chi-square tests to compare the age-specific utilization
rates and several key in vitro fertilization outcomes according to in-
surance status. A two-tailed t-test was used to compare the average
numbers of fresh and frozen embryos transferred per cycle in the
three insurance categories.

 

RESULTS

 

Of the 360 infertility clinics in the United States in
1998 for which data were available, 31 were in states
requiring complete insurance coverage for in vitro fer-
tilization, 27 were in states requiring partial coverage,
and 302 were in states that did not require any cover-
age. In 1998, these clinics performed a total of 61,650
in vitro fertilization cycles involving fresh, nondonor
eggs and 10,058 cycles involving transfers of frozen
embryos (from nondonor eggs). In 2000, on the ba-
sis of Census data, approximately 3.2 million women
between the ages of 25 and 45 years lived in states re-
quiring complete insurance coverage for in vitro fertil-
ization, 3.5 million lived in states requiring partial
coverage, and 37.8 million lived in states that did not
require any coverage. Table 2 shows the correlations

between these three categories of insurance coverage
and utilization of in vitro fertilization services. Clin-
ics in states that required complete insurance coverage
performed more in vitro fertilization cycles and em-
bryo transfers (3.35 fresh-embryo cycles and 0.43
transfer of frozen embryos per 1000 women) than
states requiring partial insurance (1.46 fresh-embryo
cycles and 0.30 transfer of frozen embryos per 1000
women) and states with no insurance (1.21 fresh-
embryo cycles and 0.20 transfer of frozen embryos
per 1000 women), after adjustment for age (P<0.001
for all comparisons).

As shown in Table 3, the percentages of cycles re-
sulting in pregnancy, cycles resulting in live births,
oocyte retrievals resulting in live births, and embryo
transfers resulting in live births were significantly high-
er in states with no mandated insurance coverage for
in vitro fertilization than in states requiring partial or
complete coverage (P<0.001 for all comparisons).
The percentage of live births involving multiple in-
fants was also higher in the states that did not require
coverage than in those that required partial or com-
plete coverage (P=0.04), primarily because of a high-
er rate of pregnancies involving three or more fetuses
in the states with no required coverage (P=0.007).
The mean number of fresh embryos transferred per
cycle was lower in states that required complete in-
surance coverage (3.25) than in states that required
partial coverage (3.54, P=0.001) or no coverage

 

*As of November 2001, Illinois, Massachusetts, and Rhode Island required complete insurance
coverage, and Arkansas, Hawaii, Maryland, Ohio, and West Virginia required partial coverage. Five
states did not have in vitro fertilization services. The remaining 37 states, plus Puerto Rico and Wash-
ington, D.C., provided in vitro fertilization services but did not require insurance coverage for them.
For each category of coverage, the utilization rate per 1000 women (±SE) was calculated by dividing
the number of fresh-embryo cycles or frozen-embryo transfers in each age group by the total number
of women in that age group (on the basis of 2000 Census data) and multiplying by 1000. P<0.001
for all comparisons of utilization rates according to the insurance-coverage category.

†Data are age-standardized rates.
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no. of 
cycles

rate/1000 
women

no. of 
cycles

rate/1000 
women

no. of 
cycles

rate/1000
women

 

Fresh-embryo cycles

 

25–34 yr 4,684 3.25±0.05 2485 1.63±0.03 20,689 1.23±0.01
35–37 yr 2,485 5.09±0.10 1224 2.29±0.07 10,437 1.82±0.02
38–40 yr 2,224 4.45±0.09 903 1.63±0.06 8,910 1.52±0.02
41–45 yr 1,409 1.77±0.05 473 0.52±0.03 5,727 0.61±0.01
Total† 10,802 3.35±0.03 5085 1.46±0.02 45,763 1.21±0.01

 

Frozen-embryo transfers

 

25–34 yr 709 0.49±0.02 611 0.40±0.02 3,979 0.24±0.004
35–37 yr 343 0.70±0.04 229 0.43±0.03 1,797 0.31±0.007
38–40 yr 211 0.42±0.03 130 0.23±0.02 1,175 0.20±0.006
41–45 yr 131 0.17±0.01 61 0.07±0.01 682 0.07±0.003
Total† 1,394 0.43±0.01 1031 0.30±0.01 7,633 0.20±0.003
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(3.59, P<0.001) (Table 4). A similar pattern was ob-
served with frozen-embryo transfers, but the differ-
ences were not statistically significant.

To evaluate further the association between the
number of embryos transferred and the rates of trip-
lets or higher-order multiple gestations, we performed
analyses of insurance status and multiple-gestation
rates that were stratified according to the mean num-
ber of embryos transferred across all clinics (3.53).
For clinics at which the mean number of embryos
transferred was lower than 3.53, the rate of pregnan-
cies in which there were three or more fetuses was
8.7 percent in states requiring complete coverage, 8.3
percent in states requiring partial coverage, and 10.4

percent in those that did not require any coverage
(P=0.02). For clinics at which the mean number of
embryos transferred was 3.53 or higher, the rates were
10.3 percent, 10.5 percent, and 12.2 percent, respec-
tively (P=0.14).

 

DISCUSSION

 

Our study shows that states that require complete
insurance coverage for in vitro fertilization services
have the highest rates of utilization of such services,
states that do not require any coverage have the low-
est rates, and states that require partial coverage have
intermediate rates. States that do not require insur-
ance coverage have the highest number of embryos
transferred per cycle, the highest rates of pregnancy
and live births from in vitro fertilization, and the high-
est rates of live births of multiple infants (especially
three or more).

It is logical to assume that if an expensive, elective
medical procedure that is effective, such as in vitro
fertilization, were covered by all health insurance com-
panies, the demand for it and the rate of utilization
would increase.

 

5

 

 With an increased demand for in vi-
tro fertilization services, more clinics would open and
existing clinics would increase their capacity, ultimate-
ly leading to improved access to care. Our analysis
showed that complete insurance coverage for in vitro
fertilization in the United States was associated with
a rate of utilization that was 277 percent of the rate in
the absence of coverage (3.35 vs. 1.21 fresh-embryo
cycles per 1000 women of reproductive age). Consis-
tent with this observation, in 1993, the numbers of
in vitro fertilization cycles attempted per capita in On-
tario, Canada, and in France, both of which provide
coverage for in vitro fertilization as part of national
health insurance programs, were 279 percent and 494

 

*Data are percentages ±SE.

†The chi-square test was used to make comparisons among the three categories of insurance coverage.

‡Pregnancies were confirmed by ultrasound evidence of one or more gestational sacs in the uterus.
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Pregnancies (% of cycles)‡ 27.8±0.43 26.7±0.63 31.5±0.22 <0.001

Live births (% of cycles) 22.7±0.40 22.2±0.59 25.7±0.20 <0.001

Cancellations (% of cycles) 12.6±0.32 14.8±0.49 13.9±0.16 0.003

Live births (% of oocyte retrievals) 26.0±0.45 26.1±0.67 29.9±0.23 <0.001

Live births (% of embryo transfers) 28.5±0.49 27.9±0.71 31.8±0.24 <0.001

Twins (% of pregnancies)‡ 27.6±0.82 26.8±1.12 27.8±0.37 0.89

Three or more fetuses (% of pregnancies)‡ 9.7±0.55 8.9±0.77 11.2±0.26 0.007

Multiple infants (% of live births) 36.0±0.97 35.4±1.40 38.2±0.45 0.04

*CI denotes confidence interval.

†P=0.001 for the comparison with partial coverage, and P<0.001 for
the comparison with no coverage.
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 OF FRESH OR FROZEN EMBRYOS 
TRANSFERRED, ACCORDING TO THE CATEGORY OF REQUIRED 

INSURANCE COVERAGE.*

REQUIRED 
COVERAGE FRESH EMBRYOS FROZEN EMBRYOS

TOTAL 
NO. OF

TRANSFERS

NO. OF 
EMBRYOS/ 
TRANSFER

(95% CI)

TOTAL

NO. OF 
TRANSFERS

NO. OF 
EMBRYOS/
TRANSFER

(95% CI)

Complete 8,593 3.25±0.051
(3.15–3.35)†

1394 3.11±0.124
(2.87–3.35)

Partial 4,075 3.54±0.075
(3.39–3.69)

1031 3.15±0.145
(2.87–3.43)

None 37,004 3.59±0.025
(3.54–3.64)

7633 3.27±0.054
(3.16–3.38)
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percent, respectively, of the number in the United
States.4 These findings suggest that in states that do
not require insurance coverage, a substantial number
of women who might benefit from in vitro fertiliza-
tion do not undergo it, probably because of financial
constraints, in most cases, and possibly because of lim-
ited access to care, in some cases.

Although the rates of pregnancy and live births
from in vitro fertilization are higher in states that do
not require insurance coverage, so are the rates of
pregnancies with three or more fetuses, probably be-
cause more embryos are transferred per cycle in these
states than in states that require complete insurance
coverage. It is also possible that because patients must
pay out of pocket in states without mandated coverage,
physicians are under pressure to obtain a “successful”
outcome the first time and therefore transfer more em-
bryos per cycle.12,13

A possible alternative explanation for the lower
pregnancy rate in states that require insurance cover-
age is that a larger proportion of older women (who
are less likely than younger women to become preg-
nant) undergo in vitro fertilization in these states, sim-
ply because it is covered by insurance. If they had to
pay out of pocket, these older women might instead
choose in vitro fertilization with eggs from a donor
(an approach that has a higher success rate) or adop-
tion. However, the increase in the rate of utilization
in states that require coverage as compared with those
that do not is only slightly higher for women who
are 38 to 45 years old than for those who are 25 to
37 (fresh-embryo cycles, a 293 percent increase vs. a
269 percent increase; transfers of frozen embryos, a
211 percent increase vs. a 201 percent increase). This
small difference is not likely to account for the large
difference in pregnancy rates between states requiring
insurance coverage and those not requiring coverage.

We cannot rule out the possibility that the preg-
nancy rate is higher in states that do not require in-
surance coverage because a greater number of women
who are likely to become pregnant (for reasons other
than age) undergo in vitro fertilization in those states.
Insurance companies and HMOs in states with man-
dated coverage require that women undergo a certain
number of cycles of controlled ovarian hyperstimu-
lation and intrauterine insemination before in vitro
fertilization. Since this is not a requirement in states
that do not require coverage, perhaps women in these
states proceed to in vitro fertilization (a procedure
with a higher success rate) more quickly to conserve
financial resources. Such women may tend to have a
higher rate of pregnancy with in vitro fertilization.

One of the limitations of our study is that our data
reflect populations of women rather than individual
women. In addition, we did not have information
available to control for some potentially confounding

factors (e.g., differences between states in the cause of
infertility, the quality of care, the quality of embryos,
the number of oocytes retrieved per cycle, the results
of ovarian-reserve testing, or the number of prior in
vitro fertilization cycles attempted). However, there
are no data suggesting that such factors differ among
states or between states that require insurance coverage
for in vitro fertilization and those that do not.

Another limitation is that the three states classified
as having complete insurance coverage (Illinois, Mas-
sachusetts, and Rhode Island) may in fact limit cov-
erage for some women. In Illinois, businesses with
fewer than 25 employees are exempt from the require-
ment to provide insurance coverage for in vitro fertil-
ization. Furthermore, our classification of insurance
coverage does not account for instances in which a
woman residing in one state obtains services in an-
other state. For example, residents of states that do not
have fertility clinics (Alaska, Idaho, Maine, Montana,
and Wyoming) may pay out of pocket for in vitro fer-
tilization services in states that require complete or
partial insurance coverage. Similarly, residents of states
that do not require coverage may pay for in vitro fer-
tilization services in states that require complete or
partial coverage. Conversely, some women in states
that do not require insurance coverage may actually
have insurance plans that cover in vitro fertilization,
even though the coverage is not required. Any mis-
classification of insurance status would probably be
random with respect to outcomes and would prob-
ably attenuate the observed associations between in-
surance status and outcomes.

This study has potential implications for public
health. In states that do not require insurance coverage
for in vitro fertilization, more embryos were trans-
ferred per cycle and there were higher rates of mul-
tiple births (especially of three or more infants). The
transfer of more embryos has been associated with
an increased risk of multiple births.14-20 In addition,
multiple births have been associated with increased
short-term and long-term risks for the woman and her
children. The maternal risks include premature labor,
premature delivery, pregnancy-induced hypertension,
gestational diabetes, and uterine hemorrhage.13,21-24

Multiple births also entail personal as well as financial
costs for the parents. The risks to the children include
prematurity (associated with the respiratory distress
syndrome, intracranial hemorrhage, cerebral palsy, and
blindness), death, and physical, mental, and develop-
mental disabilities.13,22-25 

Furthermore, the economic impact of multiple
births on society is tremendous. In 1991, hospital
charges for the delivery of twins were 4 times as high
and charges for triplets were 11 times as high as charg-
es for a singleton delivery.26 However, although mul-
tiple births as a percentage of total births might be

Copyright © 2002 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission. 



666 · N Engl J Med, Vol. 347, No. 9 · August 29, 2002 · www.nejm.org

The New England Journal  of  Medicine

expected to decrease with mandated insurance cover-
age for in vitro fertilization services, the expected in-
crease in the utilization of such services would prob-
ably result in a higher absolute number of multiple
births.

According to a 1995 analysis, a typical health insur-
ance plan for a family in the United States cost $3,393
per year, and the estimated cost of adding coverage
for in vitro fertilization services was $3.14 per year.4

In our study, insurance coverage for in vitro fertiliza-
tion was associated with a 277 percent increase in
utilization (for fresh-embryo cycles). Even with this
increase and even though the costs are higher today
than they were in 1995, the additional cost of covering
in vitro fertilization is still likely to be a small fraction
of the total cost of a family plan.4 Of course, this
does not include additional costs generated by these
procedures.

In conclusion, state-mandated health insurance cov-
erage of in vitro fertilization services is associated with
greater utilization of such services but with reductions
in the number of embryos transferred per cycle, the
proportion of cycles resulting in pregnancy, and the
proportion of pregnancies with three or more fetuses.

Dr. Hornstein is a member of the Medical Advisory Board of the Wom-
en’s Integrated Network, which provides medical management and oversight
of specialized insurance protocols.

We are indebted to Robert L. Barbieri, M.D., Daniel W. Cramer,
M.D., Sc.D., and Jaylyn Olivo for reviewing the manuscript and to
Allison F. Vitonis for assistance with the statistical analysis.
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