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Abstract

Objective—To assess 2004-08 ectopic pregnancy rates among Medicaid recipients in 14 states
and 2000-08 time trends in 3 states, and to identify differences in rate by race/ethnicity.

Design—Secondary analysis of Medicaid administrative claims data.
Setting—United States.

Subjects—Women ages 15-44 enrolled in Medicaid in Arizona, California, Colorado, Florida,
Illinois, Indiana, lowa, Louisiana, Massachusetts, Michigan, Minnesota, Mississippi, New York,
or Texas in 2004-08 (n=19,135,106), and in California, Illinois and New York in 2000-03.

Interventions—None.

Main Outcome Measure—Number of ectopic pregnancies divided by the number of total
pregnancies (spontaneous abortions, induced abortions, ectopic pregnancies, and all births).

Results—The 2004-08 Medicaid ectopic pregnancy rate for all 14 states combined was 1.40% of
all reported pregnancies. Adjusted for age, the rate was 1.47%. Ectopic pregnancy incidence was
2.3 per 1,000 woman-years. In states for which longer-term data were available (California,
[llinois and New York), the rate declined significantly 2000-08. In all 14 states, Black women
were more likely to experience an ectopic pregnancy compared to whites (Relative Risk 1.46, 95%
Confidence Interval 1.45-1.47).

Conclusions—Ectopic pregnancy remains an important health risk for women enrolled in
Medicaid. Black women are at consistently higher risk than whites.
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Ectopic pregnancy poses a serious health risk to women. Defined as implantation of a
fertilized ovum outside the uterine endometrium, the condition can cause hemorrhage and
death if not treated promptly. Approximately 4% of pregnancy-related death in the United
States (1998-2005) is due to ectopic pregnancy (1). Primary risk factors for ectopic
pregnancy include smoking and a history of chlamydia (2), and other factors such as prior
tubal surgery or assisted reproductive technologies also increase risk. As with other causes
of maternal morbidity and mortality (1, 3, 4), African American women face higher rates of
ectopic pregnancy than whites (5, 6). The relationship between race and socioeconomic
status in maternal health is poorly understood. Some studies demonstrating racial disparities
have not taken socioeconomic status into account (7) while others have found race to be
significant even controlling for socioeconomic status (8,3).

In recent years, quantifying ectopic pregnancy in the United States has become difficult
because ectopic pregnancies treated during multiple outpatient visits cannot be reliably
identified and tracked using traditional surveillance data; this has left administrative claims
data as an important surveillance tool (9). Medicaid is an important data source for maternal
health epidemiology since it includes low-income women, a population at high risk for
maternal morbidity and mortality (3, 10). We previously reported ectopic pregnancy rates
among Medicaid beneficiaries in three large states — California (2.07% of all reported
pregnancies), lllinois (2.43%), and New York (2.38%) — from 2000 through 2003 (6). These
rates were generally higher than those reported in other studies based on insurance data,
including the MarketScan nationwide database of commercial insurers (1.6% in 2002-07 if
all ectopic pregnancy diagnoses were counted, or 0.64% if only those with a documented
treatment were included), (11) Kaiser Permanente Northern California (2.07% in 1997-
2000) (12) and Group Health Cooperative in Idaho and Washington state (1.36% in 2005—
07)(13). We also found that within the Medicaid population, African American women had
significantly higher risk of ectopic pregnancy than whites in the three states studied
(California, Illinois, New York); trends for other race/ethnicity groups varied by state.
Ectopic pregnancy rates in the Medicaid population from other states and more recent years
are unknown.

We conducted this study to assess recent ectopic pregnancy rates and incidence (2004-08) in
a 14-state population that includes an estimated 58% of the US population of female
Medicaid beneficiaries of reproductive age (14). We also aimed to assess whether there was
a time trend in rates among women in California, Illinois and New York, the three states we
had previously studies, from 2000 to 2008. Finally we examined disparities by race/ethnicity
in this large population of low-income women.

MATERIALS AND METHODS

We received Medicaid Analytic Extract data files from the Centers for Medicare and
Medicaid Services (CMS) under an approved Data Use Agreement. The study’s institutional
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review board acknowledged the study as exempt from review since it constituted a
secondary analysis of deidentified data. The authors had no conflicts of interest. We
examined Medicaid claims for all female beneficiaries 10-55 years of age in Arizona,
California, Colorado, Florida, Illinois, Indiana, lowa, Louisiana, Massachusetts, Michigan,
Minnesota, Mississippi, New York and Texas, 2004-08. We selected these states to
maximize number of enrollees, geographic spread and racial diversity, given that we could
purchase data for 14 states. These data files include person-level information on Medicaid
enrollees and encounter-level information for Medicaid claims from all sources of care,
including inpatient, outpatient, physician services, radiology, and clinic visits. We did not
examine long-term care files or pharmacy prescription claims for this study since our
previous research found these did not contribute valuable information about ectopic
pregnancy. We included women aged 15-44 in our analysis in order to make it comparable
to other studies of women of reproductive age.

Analysis was conducted in the same manner as was previously reported for Medicaid 2000-
03 rates in three states (6). We identified ectopic pregnancy cases from both inpatient and
outpatient claims containing the International Classification of Diseases 9th revision (ICD9)
diagnosis code 633.xx as principal diagnosis. We calculated the ectopic pregnancy rate
among beneficiaries aged 15-44 as the number of ectopic pregnancies (by principal
diagnosis code) divided by the number of total pregnancies, identified using ICD9 diagnosis
codes for all pregnancy-related care and outcomes. The denominator included codes for
spontaneous and induced abortion (63x.xx), pregnancy complications (64x.xx), normal and
complicated birth (65x.xx and 66x.xx), routine and high-risk prenatal care (VV22.xx and
V23.xx), outcome of delivery (V27.xx), and antenatal screening (V28.xx). Encounters with
one of these codes in any diagnosis field—principal, secondary, or other—were included in the
denominator. This strategy was designed to produce the most conservative (lowest) estimate
of the ectopic pregnancy rate, because the case definition for the numerator required a
principal diagnosis of ectopic pregnancy, whereas any possible pregnancy would be
captured in the denominator. For both the numerator and denominator counts, repeat
pregnancy-related encounters within 9 months (270 days) were considered part of the same
pregnancy. Repeat pregnancy-related encounters for the same beneficiary after 9 months
were treated as a new pregnancy episode and each pregnancy episode (in 9-month groupings
of claims) was counted separately. Age-adjusted and race-adjusted ectopic pregnancy rates
were computed using the female, aged 15-44, Medicaid population for the named 14 states
as the standard population. We also calculated the incidence of ectopic pregnancy as the
number of ectopic pregnancies divided by the number of person-years (female Medicaid
beneficiaries aged 15-44).

We examined ectopic pregnancy rates by race/ethnicity using the race/ethnicity variable in
Medicaid files, which is coded as: white, black, Hispanic, Asian, American Indian/Alaskan
native, native Hawaiian/Pacific Islander, or multiracial. Because the outcome variable was a
rate, we used Poisson multivariable regression models to estimate the relative risks for
ectopic pregnancy by race/ethnicity within each state, adjusting for age and for all states
combined, adjusting for age and state. We tested for a time trend in the rate of ectopic

Fertil Seril. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

STULBERG et al.

RESULTS

Page 4

pregnancy, from the year 2000 to 2008, for the three states (California, Illinois, New York)
for which we had previously reported 2000 to 2003 rates.

Finally, we conducted post-hoc exploratory analyses to identify possible explanations of
state-level variation in ectopic pregnancy rates. We tested for correlation between state
Medicaid ectopic pregnancy rate and various factors that we speculated might be associated.
We used Spearman’s rank correlation coefficient, p (rho), with state as the unit of analysis.
First, we explored the timing of enrollment in Medicaid relative to ectopic pregnancy
episodes, to test whether ectopic pregnancy rates are attributable to local Medicaid
enrollment practices (such as greater or less likelihood of a woman signing up for Medicaid
when she learns she is pregnant). We also searched publicly available state-level variables
that might contribute to state variation in ectopic pregnancy: rates of chlamydia (15) and
smoking (16) among women; median household income (17), income inequality (Gini
coefficient),(18) and population density (19). We also assessed whether the rate of
chlamydia diagnosis within our Medicaid state data (% of female Medicaid beneficiaries
ages 15-44 who had any claim with an ICD9 diagnosis code for chlamydia infection)
correlated with state ectopic pregnancy rate. Finally, we explored whether proportion of
Medicaid-covered births (20), or Medicaid coverage of induced abortion (which we assessed
qualitatively by reviewing state policies)(21), might be associated with state ectopic
pregnancy rates because these might affect the number of total pregnancies counted in the
denominator.

There were 45,201,325 person-years of enrollment in Medicaid among women aged 15-44
in Arizona, California, Colorado, Florida, Illinois, Indiana, lowa, Louisiana, Massachusetts,
Michigan, Minnesota, Mississippi, New York and Texas combined during the 2004-08
period (Table 1), representing 19,135,106 unique individuals. Overall, there were 101,892
unique cases of ectopic pregnancy in this population (with 99,267 unique individuals having
at least one ectopic pregnancy) and 7,271,430 total pregnancies, for an ectopic pregnancy
rate (ectopic pregnancies/total pregnancies) of 1.40%, an age-adjusted rate of 1.47% and
race-adjusted rate of 1.43%. There was marked variation in ectopic pregnancy rate and
incidence by state (Table 2).

In all 14 states, the age-adjusted risk of ectopic pregnancy was statistically significantly
higher among African American women in comparison to white women (Table 3). The
statespecific relative risks ranged from 1.25 (95% CI 1.19 — 1.32) in Massachusetts to 1.95
in lllinois (CI 1.91 — 2.00). Asian American women experienced significantly lower ectopic
pregnancy rates in all states studied except New York. There was no consistent pattern
across states in the ectopic pregnancy rates for Hispanic, American Indian/Alaskan Native,
and Native Hawaiian/Pacific Islander women relative to white women.

When we examined the nine-year trend in the three states for which we had a longer data
series, California, Illinois and New York, there was significant variation in the ectopic
pregnancy rate by year (Figure 1) with a significant overall downward trend for each state
from 2000 to 2008.
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In exploratory analysis to explain state-level variation in ectopic pregnancy rates, the only
factor significantly correlated with state Medicaid ectopic pregnancy rate was population
density (p=0.64, p=0.01). We found moderate non-significant correlation (p=0.39, p=0.17)
between ectopic pregnancy rate and the percent of ectopic pregnancy cases in which the
woman was Medicaid-eligible in the months prior to developing an ectopic pregnancy. We
found moderate non-significant correlation with published statewide chlamydia rate (p=0.39,
p=0.16) and Gini coefficient (p=0.31, p=0.28) but not smoking (p=0.02, p=0.95) or median
household income (p=0.16, p=0.59) by state. There was low correlation (p=—0.09, p=0.76)
with state chlamydia rates within our Medicaid population, and also low correlation (p=0.14,
p=0.64) with state proportion of births covered by Medicaid; there was no qualitative
association with state Medicaid policy on abortion coverage.

DISCUSSION

African American women enrolled in Medicaid in 2004-08 were at significantly higher risk
of ectopic pregnancy than white women in the 14 states studied. Age-adjusted ectopic
pregnancy rates ranged from 0.91% of all pregnancies in Colorado, to 2.12% in Michigan,
rates similar to those reported in other public and private insurance databases. In California,
Illinois and New York, Medicaid ectopic pregnancy rates declined from 2000 to 2008.

The strength of our approach is that it provides a complete population count of ectopic
pregnancy cases among women with Medicaid insurance in this 14-state population, using
the most recently available Medicaid data. Medicaid covered 40% of all U.S. births in 2008
(22). The 14 states included in this study comprised nearly 60% of female Medicaid
recipients of reproductive age in the United States.

Our study also has several limitations. First, we lacked clinician-or patient-reported
information to validate the administrative claims data. Therefore, some of the ectopic
pregnancies reported may be errors in coding or “rule-out” diagnoses. However, because our
denominator captures all pregnancies with an even more permissive definition, we believe
the risk of over-counting is at least as high in the denominator as the numerator, thereby
decreasing the risk that we are overestimating the ectopic pregnancy rate. We were also
unable to identify treatment modalities (surgical, medical, or expectant) for the ectopic
pregnancies included. There is no reliable ICD9 diagnosis or procedure code for medical
treatment of ectopic pregnancy (9); and Medicaid pharmacy files do not report medications
that are dispensed the way methotrexate usually is for ectopic pregnancy: directly to the
patient in a clinic, physician’s office, hospital, or emergency room. However, the study
captured ectopic pregnancies treated in both inpatient and outpatient settings, in the same
method as previously published for the Medicaid population (6). Another limitation is the
possible exclusion of women within Medicaid who are enrolled in prepaid managed care
programs. Medicaid managed care programs are obligated to submit claims data to CMS,
however this reporting may be incomplete. Since capitated managed care providers do not
rely on encounter-level claims to receive payment, their incentive to submit diagnosis and
procedure codes by encounter is less than for fee-for-service providers. However, many
individuals enrolled in Medicaid managed care programs participate in limited-scope
programs, such as for the management of behavioral health care, or inpatient care.
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Pregnancy-related care could still be paid on a fee-for-service basis. Finally, it’s important to
keep in mind that observed ectopic pregnancy rates can be affected by policy and
demographic factors that affect the denominator (pregnancy among Medicaid beneficiaries).
For example, we included induced abortion procedure codes in our denominator where they
were reported, but lack of insurance coverage for induced abortion and under-use of
insurance even where abortion is covered, is a concern in this and other ectopic pregnancy
surveillance relying on claims data (6, 11). Furthermore, since we are unable to observe
spontaneous abortions in which the woman does not seek health care, if women from
different racial/ethnic groups varied in their likelihood of presenting for care during early
pregnancy losses, this could affect our total pregnancy count in the denominator and thus
our calculated ectopic pregnancy rates. However, in previous analyses (6), we demonstrated
that adding or removing spontaneous and induced abortion diagnosis and procedure codes to
our total pregnancy ascertainment method had no significant effect on overall rate
calculations. We also previously found that changes to the time period defined as a single
pregnancy episode had minimal effect on rate calculations. Our method used a 270-day (9-
month) cut-off for a single pregnancy, and we cannot rule out that repeat early pregnancy
losses (ectopic or intrauterine) and terminations may be missed in the denominator if, for
example, two full episodes of care occurred within 9 months. However, when we previously
compared this approach to 180-and 300-day cut-offs, we found similar results (6).

The marked state-by-state variation we observed in ectopic pregnancy rates (which was
present even controlling for age and race) was surprising. We explored ecologic correlations
between several state-level factors and the ectopic pregnancy rates. Because the sample size
is very small, with only 14 states, we consider these analyses exploratory. While we found
significant correlation between ectopic pregnancy rate and state population density, we
cannot say if this relationship is meaningful. Overall state population density does not say
anything about how the population is distributed. However, it may be reasonable to think
that people living in densely populated areas have environmental exposures or behavior
patterns that contribute to ectopic pregnancy risk. The moderate correlation with Medicaid
eligibility rates prior to developing ectopic pregnancy may suggest that states with lower
ectopic pregnancy rates represent under-reporting, if women who became eligible because
of their ectopic pregnancy were less likely to become enrolled (and thus have their ectopic
pregnancy reported) in some states compared to others. The moderate correlation (0.39) with
statewide chlamydia rates was not surprising given that chlamydia is a recognized risk factor
for ectopic pregnancy. These state-level correlations are intended to explore state-level
factors that might be related to the variation we observe across states and are not intended to
address individual-level risk factors for ectopic pregnancy, a topic beyond the scope of this
study. Finally, the lack of association between ectopic pregnancy rates and either state
policy on Medicaid abortion coverage or state proportion of births covered by Medicaid
suggest that the observed state variation in ectopic pregnancy rate is not driven by these
factors affecting total pregnancy counts in the denominator.

The implications of our findings are mixed. We are encouraged to see that in the states for
which we have nine years’ worth of data (2000-08), ectopic pregnancy rates decreased
slightly during this time period. This may be evidence of the benefits of clinical and
preventive programs such as safer sex campaigns to prevent sexually transmitted infections,

Fertil Seril. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

STULBERG et al. Page 7

screening efforts to detect and treat these infections early, and smoking prevention and
cessation programs. We cannot rule out other explanations.

The most striking finding is the persistent and consistent elevated risk of ectopic pregnancy
faced by African American women. Medicaid eligibility was available to women in our
study’s states at an income range from 150% of the federal poverty line (in Arizona) to
200% (in California, Colorado, Louisiana, and New York, among others), creating a
population with a relatively narrow income distribution (20). Within this low-income
population, across 14 states that vary greatly in their demographic makeup, the consistency
of the black-white ectopic pregnancy disparity is remarkable. Elevated rates of chlamydia
among African Americans compared to whites have been documented and may contribute to
this disparity. Other factors that are more difficult to measure, such as possible delay in the
diagnosis and treatment of sexually transmitted infections, causing fallopian tube scarring,
may also play a role. Finally, chronic maternal stress has been associated with increased
rates of preterm birth and low birth-weight (23, 24). This may contribute to racial disparities
in maternal morbidity, including ectopic pregnancy.

Overall, this study suggests a lower total ectopic pregnancy rate among Medicaid recipients
than we previously reported, since the previous study happened to only include highrate
states, and even in those states, rates declined between the previous study period (2000-03)
and this one (20004-08). However, ectopic pregnancy remains a serious health threat for all
women, and among the Medicaid population African American women are at higher risk.
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STULBERG et al.

Ectopic Pregnancy Incidence and Rates among Medicaid beneficiaries aged 15-44, 2004-08

Table 2

State Incidence?  Unadjusted Rate® Age-adjusted Rate Race-adjusted Rate
AZ 1.8 0.93% 1.00% 0.96%
CA 1.7 1.79% 1.83% 1.89%
co 23 0.87% 0.91% 0.90%
FL 2.2 0.95% 1.02% 1.02%
1A 2.4 1.02% 1.09% 1.05%
IL 29 1.54% 1.65% 1.60%
IN 2.4 1.06% 1.13% 1.10%
LA 35 1.34% 1.44% 1.38%
MA 13 1.47% 1.54% 1.46%
MI 2.9 2.02% 2.12% 2.06%
MN 2.3 1.09% 1.12% 1.06%
MS 23 1.11% 1.21% 1.16%
NY 2.8 1.75% 1.82% 1.88%
X 3.6 1.04% 1.06% 1.11%

All States 23 1.40% 1.47% 1.43%

aIncidence = number of ectopic pregnancies / 1,000 person-years

b . . .
Rate = number of ectopic pregnancies / number of total pregnancies

Fertil Seril. Author manuscript; available in PMC 2015 December 01.

Page 11



Page 12

STULBERG et al.

31e1S 10} P3]|043U0D Aj[euonippe [3pOIA

q

anfea-d (JeAJsiu| 80UBPLUOD %%G6) YSIY dAIR|aY aJe eleq,

1000°0> 1000°0> 1000°0> 1000°0> 1000°0>
(56'0 06°0) 26'0 (s6'0'v6°0) S6'0  (28°0 ‘¥8°0) 98°0 (#20°'02°0) 220 (rT'syT)ovT  Jd SIS IV
1000°0> 1000°0> £900°0 T000°0>
(69°0'89°0) 69°0  (92°089°0) 220 (26°0'18°0) 68°0 (seT'teT)eeT s X1
T0TY'0 1000°0> 0£05°0 1000°0> 1000°0>
(8T'T'¥6°0) SO'T (€zT'6TT)TZT (YO'T'86°0) TOT (68°0°62°0) 18°0 (S5T'05T) 28T 49 AN
1000°0> 1000°0> 1000°0> 1000°0>
(G20'550) ¥9'0  (59'0 '€€°0) 9¥°0 (T8 T'T€T) ¥5°T (9S'T'9F'T) ST 49 SN
15100 1000°0> ¥0L£°0 T000°0>
(€TT'00T) 90T (82°0°99°0) 220 (2TT'96°0) ¥0'T (ISTTPFT) 9T J9d NI
196€°0 81700 1000°0> 1000°0>
(€0T'€6°0)86°0 (26°0'6.°0) 88°0 (T2°0'05°0) 650 rTorT)ert 9o IN
1580°0 1000°0> vELY'0 1000°0>
(60T '88°0) ¥0'T  (¥8°0'69°0) L0 (T€'T7'95°0) 98°0 (zeT'6TT)SCT  #9d VIN
98.£°0 1000°0> 88000 670 T000°0>
(TS T'¥E€°0) TL0 (18°0'59°0) 220 (S6°0 69°0) T8°0 (#€'7'88°0) 80T (69T'09T)S9T 49 v
1000°0> 1000°0> 10000 1000°0>
(150 ‘9v'0) 6v°0  (99°0 ‘9%°0) G50 (88'2'2€T) 96'T (T9T'28T) 95T  #9 NI
67200 1000°0> G700°0 £780°0 1000°0>
(L6'T'SOT) EV'T (6€T'7€T) ST (96°0'08°0) £8°0 (#0'T '25°0) #2°0 (00Z'16'T)S6'T  J9 all
1000°0> 10600 10600 T000°0>
(85°0'6%°0) 50 (€6°0 ‘85°0) €20 (#0'T ‘09°0) 62°0 (9sT'/€T)OVT s VI
80000 1000°0> 1000°0 1000°0>
(66°0'56°0) 260 (€90 ‘¥S°0) 850 (65T 9T'T) 9€°T (Tr'1'9eT) 6T 49 14
ovLT0 1000°0> 1000°0> GT¥6°0 1000°0>
(¥T'T'87°0) #2°0 (28°0'720)8.0 (S5°0'€€0) €0 (S21'18°0)T0°T (rST'0ET)2r'T 49 00
1000°0> 1000°0> 1000°0> 2050°0 T000°0>
(590 ‘09°0) 29°0 (08'0'82°0) 6.0 (€90 ‘65°0) T9'0 (00T '88°0) ¥6°0 (6v'T'sy'T) v'T  J9d \%e}
1000°0> 1000°0> 1000°0> 1000°0>
(69°0'69°0) 290 (¥2°0°09°0) 99°0 (L7'0‘2v0) S7°0 rT'9eT) VT J9 v
pl3puE|S| dlj10ed/UEIleMEH BAITEN goluedsiH UBISY OAIIEN UeSe|y/uelpu] UedlJawy eAoelg 81UM 91e1S

NIH-PA Author Manuscript

€9l|qel

NIH-PA Author Manuscript

807002 'v¥—GT pabe salieldlyausq prealpaN ‘Andluyia/eoey Agq Aoueubald 01do3o3 Jo sty anne|y

NIH-PA Author Manuscript

Fertil Seril. Author manuscript; available in PMC 2015 December 01.



