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Abstract

This study aimed to identify the incidence of adverse outcomes from ectopic pregnancy hospital
care in Illinois (2000-2006), and assess patient, neighborhood, hospital and time factors associated
with these outcomes. Discharge data from Illinois hospitals were retrospectively analyzed and
ectopic pregnancies were identified using DRG and ICD-9 diagnosis codes. The primary outcome
was any complication identified by 1CD-9 procedure codes. Secondary outcomes were length of
stay and discharge status. Residential zip codes were linked to 2000 U.S. Census data to identify
patients’ neighborhood demographics. Logistic regression was used to identify risk factors for
adverse outcomes. Independent variables were insurance status, age, co-morbidities, neighborhood
demographics, hospital type, hospital ectopic pregnancy service volume, and year of discharge. Of
13,007 ectopic pregnancy hospitalizations, 7.4% involved at least one complication identified by
procedure codes. Hospitalizations covered by Medicare (for women with chronic disabilities) were
more likely than those with other source or without insurance to result in surgical sterilization (OR
4.7, P = 0.012). Hospitalization longer than 2 days was more likely with Medicaid (OR 1.46,
P<0.0005) or no insurance (OR 1.35, P<0.0005) versus other payers, and among church-operated
versus secular hospitals (OR 1.21, P<0.0005). Compared to public hospitals, private hospitals had
lower rates of complications (OR 0.39, P< 0.0005) and of hospitalization longer than 2 days (OR
0.57, P<0.0005). With time, hospitalizations became shorter (OR 0.53, P<0.0005) and
complication rates higher (OR 1.33, P = 0.024). Ectopic pregnancy patients with Medicaid,
Medicare or no insurance, and those admitted to public or religious hospitals, were more likely to
experience adverse outcomes.
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Introduction

Ectopic pregnancy occurs when a fertilized egg implants outside the lining of a woman’s
uterus, most commonly in the fallopian tube. Unable to sustain a growing pregnancy, the
fallopian tube or nearby organ can rupture and cause severe internal hemorrhage. Ectopic
pregnancy is a leading cause of maternal mortality in the United States (1) and often leads to
impaired fertility (2). Although advances in gynecologic ultrasound and human chorionic
gonadotropin assays are facilitating earlier diagnosis and less invasive medical treatment for
ectopic pregnancy (3), women with Medicaid or without insurance experience delays in
access to timely care (4). In addition, non-white women are more likely to have ectopic
pregnancies and more likely to die from the condition compared to white women (1,5,6).

Long-term consequences of ectopic pregnancy, such as impaired fertility and the risk of
recurrence, can negatively impact women’s health, quality of life, and health care costs, as
well as women’s psychological status(7). Short-term outcomes, such as hemorrhage or
surgical complication, also contribute to morbidity but have not been well-quantified. Since
1992, traditional surveillance methods have been unable to provide reliable nation-wide
ectopic pregnancy data because changes in practice require tracking patients through
multiple sites of care (8). Researchers have analyzed ectopic pregnancy outcomes within
specific providers (9-11), but new methods for studying ectopic pregnancy at the population
level are needed. State-wide hospital databases represent a promising approach to
surveillance (6).

We reviewed hospital discharge data to estimate the incidence and predictors of adverse
outcomes from ectopic pregnancy hospitalizations and ambulatory surgery during 2000—
2006 in Illinois, a large state with demographic similarity to the United States population
(12).

Materials and Methods

Ambulatory surgery and inpatient discharge claims from the Illinois Hospital Association’s
COMPdata files were examined (13). This database contains discharge information from all
public and private Illinois hospitals (except Veterans’ Affairs facilities) and makes de-
identified data available to investigators under approved research agreements. Emergency
Department and outpatient (clinic or office) claims were not available, but outpatient
surgical claims were included. Patient residential zip codes extracted from hospital claims
were linked to 2000 United States Census data to identify the patient’s neighborhood
demographics for each hospitalization.

Hospitals were classified based on standard categories using the American Hospital
Association (AHA) guide to U.S. Hospitals (14). These categories included: public
(government-controlled) versus private; church-operated versus other; and not-for-profit
versus for-profit.

Ectopic pregnancy hospitalizations were identified by searching for claims with a principal
International Classification of Diseases 9™ Revision (ICD-9) diagnosis code of 633.xx (Fig.
1) (15). To increase case specificity, inpatient claims were also required to have a
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Diagnostic Related Group (DRG) code of 378 for ectopic pregnancy. Duplicate records were
excluded in order to identify unique hospitalizations. For the sake of analysis, claims with
missing or un-usable zip code or hospital data were also excluded.

The primary outcome was complication rate. Complications were identified using ICD-9
procedure codes, with the aim of capturing all procedures that were likely to have resulted
from late diagnosis or treatment or that indicated severe secondary morbidity. Codes were
extracted from all procedure fields (principal, secondary and other). The two physician
investigators reviewed all procedure codes found in the dataset and identified four categories
of complications: transfusion, hysterectomy, surgical injury, and other complications. One
of the physician investigators and an independent physician reviewer then sorted all ICD-9
procedure codes in the data files into one or more of these categories. Inter-rater agreement
was calculated using the kappa statistic (16), and classified as none, slight, moderate,
substantial, near-perfect or perfect according to standard classifications (17). The second
physician investigator then independently adjudicated all coding discrepancies. A composite
clinical outcome, surgical sterilization, was defined to include all hysterectomies plus all
procedures that removed both or sole remaining fallopian tube or ovary.

Secondary outcomes were hospital length-of-stay (days) and in-hospital mortality. Clinical
experience suggests that patients with uncomplicated ectopic pregnancy are typically
discharged in one or 2 days; therefore, length-of-stay more than 2 days was defined as an
adverse outcome. Deaths were identified by discharge status but hospital readmissions could
not be identified due to lack of patient identifiers in the dataset.

Multivariable regression analysis was used to identify patient factors, hospital
characteristics, and time trends associated with each outcome. Independent variables were:
insurance status; zip code-level demographics (poverty rate, unemployment rate, population
size, median household income, percent urban, and percent African-American); patient age
and age-squared (in order to avoid the assumption of a linear age relationship); patient co-
morbidities; hospital type (private versus public, church-operated versus other, not-for-profit
versus for-profit); hospital ectopic pregnancy service volume (humber of total ectopic
pregnancy discharges during the study period); and year of discharge. Insurance status was
defined by the primary payer on the hospital claim. Co-morbidities were identified by the
presence of ICD-9 diagnosis codes for chronic illnesses previously shown to increase
pregnancy-related and hospital complications: diabetes mellitus (250-250.7) and chronic
pulmonary disease (490-496, 500-505, 506.4) (18-21). Patient race data were not available.

Complications (present versus absent) and length-ofstay (greater than 2 days versus 2 days
or less) were analyzed as dichotomous outcome variables using logit regression models. All
analyses were conducted using STATA/SE10 (College Station, TX).

The study was designated exempt by the authors’ Institutional Review Board.

The dataset contained 13,509 unique hospitalizations for ectopic pregnancy in 139 Illinois
hospitals during 2000-2006. Based on the 2000 U.S. Census (22) and 2000-2006 Illinois

birth certificate data (23), the annual state incidence of ectopic pregnancy hospitalizations
was 5.4 per 10,000 women at risk (ages 13-50), or 10.6 per 1,000 births. Of these, 13,007
claims had complete data for analysis. Table 1 describes these discharges.

Fifty-eight unique 1CD-9 procedure codes were identified as complications (Table 2).
Among all discharges for ectopic pregnancy, 7.4% involved at least one type of
complication (Fig. 2). Inter-rater agreement on categorization of complications was
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moderate for Surgical Injury (x = 0.43), substantial for Hysterectomy (x = 0.85), and perfect
for Transfusion (x = 1.00). For Other Complications, inter-rater agreement was 94.9%, the
same as that predicted by chance (x = —0.01).

Hospital length of stay ranged from 0-32 days, with a mean of 1.7 days. More than three
quarters of admissions (77%) were 2 days or fewer in length. Nearly all admissions (92%)
included a surgical procedure, in most cases (72%) salpingectomy. Due to the limitations of
ICD-9 procedure codes, there was inability to consistently distinguish between laparoscopic
versus open surgical procedures. The procedure code for conversion of a laparoscopic
procedure to an open procedure (V64.4) was not documented in any discharge claim in this
database. Review of discharge status data revealed only one death, giving an in-hospital
mortality ratio of 0.74 per 10,000 claims. Two additional admissions were discharged to
hospice and two to a skilled nursing facility.

The results of the multivariate analyses predicting complications and length-of-stay are
shown in Table 3. Controlling for age, co-morbidities, neighborhood sociodemographics,
year of discharge, hospital type, and service volume, insurance status was significantly
associated with both length-of-stay and complications. Hospitalizations longer than 2 days
were more common among those with Medicaid (OR 1.46, 95% CI 1.32-1.62) or self-pay
status (OR 1.35, 95% CI 1.16-1.56) than among other insurance sources. Compared with all
other payers, hospitalizations covered by Medicare had a higher chance of resulting in
surgical sterilization (OR 4.7, 95% CI 1.4-15.5). In addition, patients with chronic
pulmonary disease had significantly greater odds of a complication (OR 1.41, 95% CI 1.02—
1.96) than those without. Chronic pulmonary disease (OR 1.65, 95% CI 1.33-2.04) and
diabetes (OR 1.79, 95% CI 1.11-2.90) were both associated with longer hospitalization.

Hospital factors also proved significant. Private hospitals had lower odds of complications
compared with public (OR 0.39, 95% CI 0.25-0.61). Length-of-stay more than 2 days was
significantly less likely among private hospitals (OR 0.57, 95% CI 0.42-0.76) and more
likely among church-operated hospitals compared with others (OR 1.21, 95% CI 1.10-1.33).
While surgical treatment was common in all hospitals (since the dataset excluded office and
emergency department care), in bivariate Chi-square analysis, surgical treatment was
significantly more common at church-operated hospitals (93.0% of all claims) compared
with non-church-operated (91.8%, P = 0.02).

Finally, from the beginning of the study period to the end, complication rates increased
while hospital length-of-stay shortened. Compared with the year 2000, discharges occurring
in 2006 had a significantly higher odds of complication (OR 1.33, 95% CI 1.04-1.71) and
lower odds of hospital stay greater than 2 days (OR 0.53, 95% CI 0.45-0.63).

Discussion

In this study of hospital-based care for ectopic pregnancy in Illinois, patient insurance status,
co-morbidities, type of hospital, and year of discharge were all significantly associated with
patient outcomes. Patients with Medicaid, Medicare or no insurance, those with chronic
diseases, and those admitted to public or religious hospitals, were more likely to experience
adverse outcomes.

Low rates of chronic disease were found among ectopic pregnancy patients, supporting the
idea that pregnancy complications often affect otherwise healthy women (24). However,
ectopic pregnancy, like other causes of acute hospitalization, tends to require longer
hospitalization and result in worse outcomes when the patient has underlying diabetes or
lung disease. Ectopic pregnancy was recorded among a wide age range (13-50 years) of the
patients, which suggests that future research may need to expand the traditional definition of
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reproductive age (often 15-44 years). As with other causes of maternal mortality (25),
morbidity data on ectopic pregnancy has been lacking. The finding of a 7.4% complication
rate in this study is likely an underestimation, since it relied on documented procedures.
However, no prior studies reporting U.S. ectopic pregnancy hospital complication rates were
found.

Women who die from ectopic pregnancy often present with rupture and rapid clinical
deterioration (5,11). In our study, transfusion was the most commonly documented type of
complication. We could not distinguish between transfusions needed due to the patient’s
baseline status and those resulting from surgical complications; among patients with severe
anemia or significant acute blood loss, transfusion is a necessary, often life-saving
intervention. However, since there were no ICD-9 codes to distinguish ruptured from intact
ectopic pregnancy, we report transfusion rate as a proxy to estimate the rate of clinically
significant hemorrhage. The next most common complication was surgical sterilization.
Women report undesired infertility to be one of the most distressing life experiences (26).
We cannot rule out that some claims represented voluntary sterilization or procedures on
patients who had previously undergone voluntary sterilization. However, the ICD-9
procedure codes for fallopian tube removal that we identified as complications (66.51,
66.52) specifically exclude partial salpingectomy for sterilization and are distinct from codes
for the tubal destruction or occlusion procedures (66.2 and 66.3) most commonly used for
sterilization (15,27).

Low-income women have disproportionately high rates of unintended pregnancy (28) and
overall pregnancy-associated hospitalization (29). Insurance and income barriers have also
been identified in previous studies as factors contributing to late entry to prenatal care (30).
In general, uninsured patients have been found to delay seeking preventive care and thus
require costlier care for advanced illness (31). This study noted a correlation between
Medicaid or self-pay status and longer hospitalizations, even controlling for other
socioeconomic indicators; this suggests that both lack of insurance and coverage by
Medicaid present barriers to timely care, and ultimately increase both cost and burden on the
patient. In addition, neighborhood demographics by zip code were found in multivariate
analysis to be significantly associated with outcomes: patients from more urban and African
American zip codes, as well as zip codes with higher unemployment rates, experienced
longer hospitalizations than others. This finding further suggests that socioeconomic status
affects outcomes of ectopic pregnancy.

It was of concern to find admissions covered by Medicare, which in the population younger
than age 65 represents chronically disabled persons (32), with a higher rate of surgical
sterilization. While involuntary sterilization of disabled women was common in the past, it
is rarely ethically accepted today (33,34). The increased sterilization observed among
Medicare admissions for ectopic pregnancy may reflect a higher prevalence of undesired
fertility in this population or delayed access to care requiring more aggressive surgical
treatment. To better understand sterilization as a complication in ectopic pregnancy, this
finding merits further study, which should ideally involve prospective clinical observation.

The in-hospital mortality that we observed was lower than prior reports of overall ectopic
pregnancy mortality. The last reported nationwide data showed ectopic pregnancy deaths at
3.8 per 10,000 cases in 1989 (1). However, our findings cannot be interpreted as a true
mortality rate since most ectopic pregnancy deaths do not occur in the hospital (5). Hospital
characteristics also proved significant in our analysis. The association of longer
hospitalizations with hospital church affiliation may reflect different practice patterns based
on religious teaching. Methotrexate is interpreted by some religious ethicists as equivalent to
abortion (35), possibly explaining the higher rate of surgical treatment. Rates of medical
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management are likely under-represented in this study, since it only examined hospital-
based care. Physician and patient preference for surgical versus medical management could
not be taken into account given the limits of administrative data. Finally, our analysis found
a trend towards shorter hospitalizations with higher complication rates over time. This may
reflect growing economic pressures to admit only the sickest patients and discharge them
quickly.

This study contributes to the current understanding of ectopic pregnancy outcomes by
defining and quantifying adverse outcomes of hospital care, and identifying risk factors for
these outcomes. Some of the key points of this study are the inclusion of all ectopic
pregnancy admissions from the state and information about all payers; while the main
limitation is the availability of claims for only hospital care, since many ectopic pregnancies
are now cared for on an outpatient basis. There were also no patient identifiers, so the
analysis was per admission and not per patient. The possibility that some patients were
admitted more than once in a single episode of ectopic pregnancy could therefore not be
excluded. The incidence and ratio (per births) reported here for the state of Illinois represent
not ectopic pregnancy cases but ectopic pregnancy hospitalizations; furthermore, abortion
data were not calculated in the denominator, so the ratio does not represent ectopic
pregnancies per total reported pregnancies. Finally, the study lacked individual chart review
to validate the claims data or provide more complete patient histories. While ICD-9
diagnosis and procedure codes have been found accurate in other research, it could not be
guaranteed that the procedures identified were true complications or that the findings
obtained in this study could be confirmed if there had been access to patient charts (36,37).
Furthermore, we cannot identify the causes of patients’ ectopic pregnancies in our sample;
clinical factors such as a history of smoking, pelvic inflammatory disease, or assisted
reproductive technology are relevant for patient outcomes but cannot be deduced from
claims data.

The availability of outpatient medical management for ectopic pregnancy is one of
gynecology’s greatest advances of the past decades. This study demonstrates, however, that
hospitalization and surgery for ectopic pregnancy remain important causes of maternal
morbidity. Interventions to improve access to pre-conception and prenatal care among
vulnerable populations, and to timely advanced care when ectopic pregnancy is suspected,
may offer the best hope of allowing all women to benefit equally from early, safe treatment.
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Total unique ectopic pregnancy hospitalizations.

N=13509

Analyzed remaining claims
N=13,007

Fig. 1.
Case identification
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Fig. 2.

Documented complications among hospital claims for ectopic pregnancy, percent of all
discharges. Numbers of specific complications sum to greater than 959 because some
patients experienced more than one complication
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Table 1

Ectopic pregnancy discharges (lllinois), 2000-2006

Patient’s age (years)
Mean (SD)
Range

Co-morbidities

Diabetes mellitus

29.1 (6.1)
13-50
Number (%)
76 (0.6)

Chronic pulmonary disease 430 (3.3)

Insurance status Number (%)
Private 7,353 (56.6)
Medicaid 3, 700 (28.5)
Medicare 61 (0.5)
Charity care 34 (0.3)
Self-payment 1,458 (11.2)
Others 401 (3.1)

Type of hospital Number (%)
Private (vs. public) 12,274 (94.4)
Non-profit (vs. profit) 11,188 (86.0)

Church-operated (vs. other) 4,458 (34.4)

Length-of-stay (days)

Mean (SD) 1.7(1.4)
Range 0-32
N = 13,007
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Table 2

Procedures identified as complications from ectopic pregnancy hospital claims

ICD-9 Code

Procedure

Transfusion
99.00
99.01
99.03
99.04
99.05
99.07
99.09

Perioperative autologous transfusion of whole blood or blood components
Exchange transfusion

Other transfusion of whole blood

Transfusion of packed cells

Transfusion of platelets

Transfusion of other serum

Transfusion of other substance: blood surrogate, granulocytes

Surgical sterilization

65.52
65.61
65.62
65.63
65.64
66.51
66.52
68.3

68.39
68.4

68.51
68.8

68.9

69.19

Surgical injury

39.0

39.1

39.2

39.59
39.98
41.95
45.02
45.03
4541
45.62
46.01
46.73
46.75
46.79
54.12

Other removal of remaining ovary

Other removal of both ovaries and tubes at same operative episode
Other removal of remaining ovary and tube

Laparoscopic removal of both ovaries and tubes at same operative episode
Laparoscopic removal of remaining ovary and tube

Removal of both fallopian tubes at same operative episode
Removal of remaining fallopian tube

Subtotal abdominal hysterectomy

Other subtotal abdominal hysterectomy

Total abdominal hysterectomy

Laparoscopically assisted vaginal hysterectomy (LAVH)

Pelvic evisceration

Other and unspecified hysterectomy

Other excision or destruction of uterus and supporting structures

Systemic to pulmonary artery shunt
Intra-abdominal venous shunt

Other shunt or vascular bypass

Other repair of vessel

Control of hemorrhage, not otherwise specified
Repair and plastic operations on spleen

Other incision of small intestine

Incision of large intestine

Excision of lesion or tissue of large intestine
Other partial resection of small intestine
Exteriorization of small intestine

Suture of laceration of small intestine, except duodenum
Suture of laceration of large intestine

Other repair of intestine

Reopening of recent laparotomy site
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ICD-9 Code  Procedure

54.61 Reclosure of postoperative disruption of abdominal wall

57.59 Open excision or destruction of other lesion or tissue of bladder
57.81 Suture of laceration of bladder

67.61 Suture of laceration of cervix

69.41 Suture of laceration of uterus

75.61 Repair of current obstetric laceration of bladder and urethra
86.22 Excisional debridement of wound, infection, or burn

Other complications

33.1
34.04
38.7
39.79
39.97
45.49
54.0
54.92
55
58.6
59.09
59.8
75.8
96.6
99.15

Incision of lung

Insertion of intercostal catheter for drainage
Interruption of the vena cava

Other endovascular repair (of aneurysm) of other vessels
Other perfusion

Other destruction of lesion of large intestine

Incision of abdominal wall

Removal of foreign body from peritoneal cavity
Operations on kidney

Dilation of urethra

Other incision of perirenal or periureteral tissue
Ureteral catheterization

Obstetric tamponade of uterus or vagina

Enteral infusion of concentrated nutritional substances

Parenteral infusion of concentrated nutritional substances
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Table 3

Risk factors for ectopic pregnancy complications or hospitalization longer than 2 days?®

Page 14

Any complication OR (95% ClI)

Surgical sterilization OR (95%

tol)

Length-of-stay > 2 days OR (95%

o)

Patient characteristics

Co-morbidities

Chronic pulmonary disease

Diabetes mellitus

Insurance status
Private insurance

Medicaid
Medicare
Self-payment
Charity care
Others

Hospital type
Private
Church-operated

Non-profit
Discharge year
2000

2001

2002

2003
2004

2005

2006

1.41 (1.02-1.96)P
1.46 (0.72-2.99)

Referent

1.15 (0.98-1.35)

1.22 (0.97-1.53)

0.89 (0.58-1.36)

0.39 (0.25-0.61)P
1.13 (0.98-1.31)

0.96 (0.91-1.01)

Referent
0.99 (0.76-1.29)
1.15 (0.89-1.49)

1.26 (0.98-1.62)
1.11 (0.85-1.44)
1.34 (1.04-1.72)0

1.33 (1.04-1.71)P

1.01 (0.44-2.30)

0.64 (0.09-4.75)

Referent

1.34 (0.92-1.95)
47 (1.4-155)P
1.51 (0.92-2.45)

3.90 (0.88-17.23)
0.97 (0.39-2.43)

0.48 (0.18-1.25)
0.75 (0.53-1.07)

0.99 (0.88-1.11)

Referent
0.84 (0.50-1.40)
0.78 (0.46-1.34)

0.82 (0.49-1.36)
0.65 (0.37-1.13)

0.98 (0.60-1.62)

0.56 (0.32-1.01)

1.65 (1.33-2.04)P

1.79 (1.11-2.90)P

Referent

1.46 (1.32-1.62)P
1.02 (0.55-1.91)
1.35 (1.16-1.56)P
0.89 (0.34-2.35)

154 (1.22-1.94)P

0.57 (0.42-0.76)P

1.21 (1.10-1.33)P
0.98 (0.95-1.02)

Referent

0.90 (0.77-1.05)

0.80 (0.68-0.93)°
0.89 (0.76-1.03)

0.78 (0.66-0.91)°
0.69 (0.59-0.81)°

0.53 (0.45-0.63)°

aTable reports results of multivariable regression models, controlling also for zip code demographics, patient age, age squared, and hospital ectopic

pregnancy service volume

b

P <0.05
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