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Abstract

Introduction: The prevalence of induced abortion among women with children has been estimated indirectly by projections
derived from survey research. However, an empirically derived, population-based conclusion on this question is absent from the
published literature.

Objective: The objective of this study was to describe the period prevalence of abortion among all other possible pregnancy
outcomes within the reproductive histories of Medicaid-eligible women in the U.S.

Methods: A retrospective, cross-sectional, longitudinal analysis of the pregnancy outcome sequences of eligible women over
age 13 from the 17 states where Medicaid included coverage of most abortions, with at least one identifiable pregnancy between
1999 and 2014. A total of 1360 pregnancy outcome sequences were grouped into 8 categories which characterize various
combinations of the 4 possible pregnancy outcomes: birth, abortion, natural loss, and undetermined loss. The reproductive
histories of 4,884,101 women representing 7,799,784 pregnancy outcomes were distributed into these categories.

Results: Women who had live births but no abortions or undetermined pregnancy losses represented 74.2% of the study
population and accounted for 87.6% of total births. Women who have only abortions but no births constitute 6.6% of the study
population, but they are 53.5% of women with abortions and have 51.5% of all abortions. Women with both births and abortions
represent 5.7% of the study population and have 7.2% of total births.

Conclusion: Abortion among low-income women with children is exceedingly uncommon, if not rare. The period prevalence of
mothers without abortion is 13 times that of mothers with abortion.
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Introduction

A comprehensive description and analysis of the reproductive

history of a population, i.e. the number and outcome of each

pregnancy for every woman, has never appeared in the

peer-reviewed science. Since the number and outcomes of

pregnancies experienced by a woman are consequential deter-

minants of her health status, the lack of a method to operatio-

nalize the patterning of pregnancy outcome sequences has

limited the conduct of empirical research in this domain. The

focus of interest of this research is the prevalence of induced

abortion among the universe of pregnancies, and in particular,

the extent to which abortion has been utilized by women to

time and space their children. We found no empirically derived

estimates of the prevalence of abortion in women with children

in the published literature.
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Various surveys report that 60% of women seeking an abor-

tion have not completed their childbearing, and that 59% of

women who have an abortion also have one or more children.1,2

Analysis of more recent survey results from women obtaining

abortions indicates that 16% were not sure if they wanted to

have children, while 39% intended to have children, including

20% who wanted to delay a first birth and 19% who wanted to

delay a second or higher order birth.3 These survey results have

a fundamental limitation as a measurement of fertility inten-

tions: they describe a woman’s intention or motivation at a

specific point in her reproductive history and, often, for only

a single pregnancy outcome. A woman’s plans for future preg-

nancies, and her ability to achieve those plans, may change

based on a myriad of influencing factors, including the trajec-

tory of her reproductive history, prior pregnancy outcomes, and

perceptions of pregnancy wantedness.4,5

While these surveys attempt to represent motivation or

intention to behave in a certain way, they do not provide any

actual data on the number and type of pregnancy outcomes

actually experienced by women. Nor do they deal more

broadly with women who have abortions without births or

women who have births but no abortions. A comprehensive

population-based accounting of pregnancy outcome

sequences, or the specific combination of pregnancy out-

comes for each woman, may provide the data to estimate

certain fertility or abortion intentionality behaviors. In previ-

ous research we were able to conclude that only about 1% of

Medicaid enrolled women of childbearing age who had at

least one pregnancy between 1999-2014 had spaced live

births with an intervening induced abortion.6 The objective

of this research was to extend the concept of pregnancy

outcome sequencing (POS) by defining mutually exclusive

categories of sequences which could comprehensively

describe patterns of a woman’s reproductive history. The

subsequent distribution of women into these categories pro-

vides, for the first time in the literature, an empirically

derived population-based estimate of the role of abortion in

postponing, ending, or avoiding childbearing. The construct

of POS provides an important methodology by which to

quantify and characterize reproductive history, and the results

inform reproductive epidemiology.

Methods

Data were obtained from the enrollee-level Medicaid Analytic

eXtract (MAX) files licensed through the Centers for Medicare

and Medicaid Services (CMS) Chronic Condition Data Ware-

house’s (CCW) Medicaid data. The study population is com-

prised of enrollees from the 17 states whose official policies

applied state funds to most abortions not covered by federal

Medicaid during the period 1999 through 2014. Not all states

funded abortion consistently or to the same extent during

the study period. Despite their official policies, Arizona and

Illinois funded relatively few abortions during this period, and

Alaska experienced a short interruption to its abortion

coverage.7 Not all states had provided claims data through

2014 due to differing reporting timeframes. The latest year of

data relative to each state was 2012 for Alaska, Illinois,

Maryland, Montana, and New Mexico; 2013 for Arizona, Con-

necticut, Hawaii, Massachusetts, New York, Oregon, and

Washington; and 2014 for California, Minnesota, New Jersey,

Vermont, and West Virginia.

The study population was made up of enrollees over

13 years of age with at least one identifiable pregnancy out-

come from 1999 through the latest year of data available for

each state. For each beneficiary, all unique pregnancy out-

comes were identified using International Classification of

Diseases, Ninth Revision (ICD9) codes. Additionally, Current

Procedural Terminology, 4th Edition (CPT4) and Healthcare

Common Procedure Coding System (HCPCS) codes were used

to confirm pregnancy outcomes.

These codes were used to allocate all pregnancy outcomes

into 4 categories: live birth (ICD9 V27.0, V27.2, and V27.5),

natural loss (ICD9 V27.1, V27.4, V27.7, 630, 631, 633, 634),

induced abortion (ICD9 635.xx, CPT4 59840, 59841, 59850,

59851, 59852, 59855, 59856, 59857, and HCPCS: S0199,

S2260, S2265, S2266, S2267, X7724, X7726, S0190, S0191),

and undetermined loss. The category “undetermined loss”

includes cases coded as illegally induced abortion (ICD9

636), unspecified abortion (ICD9 637), and failed attempted

abortion (ICD9 638). In order to identify each unique preg-

nancy, multiple diagnostic or treatment codes within 30 days

of a pregnancy loss (natural, induced, or undetermined) or

within 180 days of a live birth were counted as a single preg-

nancy outcome using the first date associated with that series of

Medicaid claims. Twins and higher order gestations that

resulted in a combination of live birth and fetal loss were

excluded from the analysis. The study has been exempted from

IRB review pursuant to the U.S. Department of Health and

Human Services (DHHS) Policy for Protection of Human

Research Projects at C.F.R. 46.101(b).8

The analytic strategy was composed of 3 phases. First, we

identified all possible combinations of pregnancy outcomes

within up to 5 pregnancies. Less than 1% of women in our

study population had more than 5 pregnancies. Any given preg-

nancy can have 4 possible mutually exclusive outcomes:

(1) live birth, (2) induced abortion, (3) natural loss, or (4) a

loss of undetermined nature (unable to determine if induced or

spontaneous loss). A single pregnancy can thus have 4 out-

comes. Two pregnancies have a possible 4 times 4 or 16 pos-

sible sequences (1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3, etc.).

Similarly, 3 pregnancies have 4 to the third power combina-

tions (64); 4 pregnancies 4 to the fourth power (256); and 5

pregnancies 4 to the fifth power (1024). For a data set consist-

ing of women who had at least one pregnancy, the total number

of combinations for up to 5 pregnancies is thus 4 þ 16 þ 64 þ
256 þ 1024 ¼ 1364 unique sequences. Of these 1364 possible

combinations, 1360 were observed in the selected data set.

Second, we grouped the 1360 sequences by defining

5 mutually exclusive pregnancy behaviors as follows:
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Group A: Abortion and natural losses only. This group

includes sequences with undetermined losses and at least

one confirmed abortion, but no live births.

Group B: Live births and natural losses only. This group has

no abortions and hence no undetermined losses.

Group C: Live births and abortions combined. This group

includes undetermined losses because a sequence

includes both a confirmed live birth and an abortion.

Group D: Natural losses only. This group has no live births,

abortions, or undetermined losses.

Group U: Remaining undetermined losses. This group

includes births and natural losses, but no confirmed

abortions.

All possible sequences which could be included in each of

the 5 major categories were identified. The number of preg-

nancy outcome sequences (POS) which compose each category

appears in the bottom row of Table 1. For each category, we

sorted through our sample of Medicaid-eligible women with at

least one pregnancy outcome to identify each woman who had

a matching sequence. The assignment was based on the entire

15 year cumulative history with no analyses attempted of the

transitional probabilities of each subsequent pregnancy.

Third, we identified 3 subgroups within the major category

Group C in order to estimate the period prevalence of defined

pregnancy outcome sequences which are proxy measures of

motivation or intention of abortion in the context of

childbearing:

I: Abortion that delays a first birth. One or more abortions

followed by a subsequent live birth.

II: Abortion that spaces children. Any form of the sequence

birth-abortion-birth.

III: Abortion that ends childbearing. Last pregnancy out-

come was an abortion, with at least one preceding live

birth.

The process of matching sequences in each Group C subgroup

was similar to that described for the major categories except that

the subgroups are not unique; that is, a woman may have a

sequence which matches more than a single subgroup and would

be counted in both subcategories. For example, she may have had

both an abortion that delayed a first birth and an abortion that

spaced 2 live births. The overlapping cumulative counts provide

the most accurate indication of period prevalence for these

patterns.

Findings

The study population of 4,884,101 women accounted for a total

of 7,799,784 pregnancy outcomes: 5,662,087 births (72.6%);

890,301 induced abortions (11.4%); 766,705 miscarriages

(9.8%) and 480,691 undetermined (6.2%).

There were 321,571 women with abortions but no births

(Group A), 6.6% of the study population (Table 1). Group

A accounts for 459,030 abortions or 51.6% of total abortions

and 1.43 abortions per woman. The group also accounts for

26,751 (3.5%) miscarriages and 19,910 (4.1%) undetermined

outcomes. Overall, Group A women had 505,691 pregnancies

(6.5%) and 1.57 pregnancies per woman.

There were 3,623,191 women who had live births but no

abortions (Group B). This large group of women represented

74.2% of the study population and accounted for 4,960,803

births, or 87.6% of the total, i.e. 1.4 births per woman. The

B group accounted for 291,271 (38.0%) of the miscarriages and

5,252,074 (67.3%) of total pregnancies; 1.45 pregnancies per

woman.

Women who had both births and abortions (Group C)

totaled 279,871 or 5.7% of the study population. Group

C women accounted for 431,271 (48.4%) abortions or 1.5 abor-

tions per woman; 405,102 (7.2%) births or 1.4 births per

woman; and 41,163 (5.4%) miscarriages. This group had

906,474 (11.6%) of the pregnancies or 3.2 per woman.

Table 1. Five Medicaid Reproductive History Patterns Composed of 1360 Pregnancy Outcome Sequences (POS).

Counts/values
Abortions,

no births (A)
Births, no abor-

tions (B)
Births &

abortions (C)
Natural loss

only (D)
Remaining

undetermined (U)
Grand
total

Women (patients) (%) 321,571 (6.6) 3,623,191 (74.2) 279,871 (5.7) 272,485 (5.6) 386,983 (7.9) 4,884,101
Births (%) 0 4,960,803 (87.6) 405,102 (7.2) 0 296,181 (5.2) 5,662,087

per woman 0 1.37 1.44 0 .76 1.16
Abortions (%) 459,030 (51.6) 0 431,271 (48.4) 0 0 890,301

per woman 1.43 0 1.54 0 0 .18
Natural losses (%) 26,751 (3.5) 291,271 (38.0) 41,163 (5.4) 317,070 (41.3) 90,450 (11.8) 766,705

per woman .08 .08 .15 1.16 .23 .16
Undetermined (%) 19,910 (4.1) 0 28,938 (6.0) 0 431,843 (89.8) 480,691

per woman .06 0 .10 0 1.12 .10
Pregnancies (%) 505,691 (6.5) 5,252,074 (67.3) 906,475 (11.6) 317,070 (4.0) 818,474 (10.5) 7,799,784

per woman 1.57 1.45 3.24 1.16 2.11 1.60
# Pregnancy outcome

sequences (POS)
298 57 699 5 301 1360

Studnicki et al 3



Within this group, the distribution of patients into 3 specific

patterns of abortion placement relative to birth sequences, a

proxy measure of “intentionality,” was as follows (Table 2):

I. Abortion that delays a first birth, 107,868 (38.5%);

II. Abortion that spaces births, 49,996 (17.9%);

III. Abortion that ends childbearing, 146,321 (52.3%).

Unlike the 5 major categories in Table 1, which are discrete

and non-overlapping, the values in Table 2 for the subgroups of

major group C (births and abortions) are non-discrete,

non-comprehensive and overlapping. This is because women,

births, abortions, and pregnancy outcome sequences can appear

in more than one subgroup and, in Table 2, not all possible

subgroups are shown.

There were 272,485 (5.6%) women who experienced natural

losses only, with no undetermined pregnancy outcomes (Group

D). This group experienced 317,070 (41.3%) natural losses and

4% of the total pregnancies.

Finally, the remaining group of women (Group U), which

did not fit into any of the previous 4 categories had 89.8%,

431,843, of the total of undetermined outcomes, and also

296,181 (5.2%) births and 90,450 (11.8%) natural losses.

Group U had a total of 818,474 (10.5%) pregnancies, or 2.1

per woman.

Discussion

Influential private foundations and professional associations

have consistently promoted induced abortion as an integral part

of family planning.9-11 Based entirely upon survey data, some

researchers have concluded that abortion is common among

women with children. Media coverage has claimed that

“women who are already mothers have more abortions than

anyone else” and that “the typical abortion patient is a

mother.”12 This assertion has been expanded to further assert

that there are no differences between “‘women who have abor-

tions’ on one side and ‘women who are mothers’ on another;

these groups are often the same.”13 How valid are these asser-

tions when they are subjected to empirical analysis?

Women who have both births and abortions represent only

5.7% of the study population (Figure 1). Women who have only

abortions but no births constitute a larger group, 6.6% of the

study population; and women with only births but no abortions

represent 74.2% of the study population. So, the assertion that

women with abortions and births “are often the same” is

demonstrably false—among the larger population of women

who have experienced pregnancy, women with both abortions

and births are decidedly uncommon if not rare. Note also that

women without abortions have 92.8% of the total births com-

pared to only 7.2% represented by women who have also had

abortions (Figure 2). Further note that among our study popu-

lation, only 12.3% of women experience an abortion, including

both those with and without children (Figure 3). Although they

are not directly comparable, this number is half the estimate of

the often-reported lifetime abortion incidence (24%), also

derived from projections based on survey data.14

Table 2. Women With Births and Abortions in 3 Non-Discrete and
Non-Comprehensive Categories.

I (%)* II (%) III (%) Unique

Patients 107,868 (38.5) 49,996 (17.9) 146,321 (52.3) 279,871
Births 135,338 (33.4) 117,608 (29.0) 191,112 (47.2) 405,102
Abortions 183,115 (42.5) 77,660 (18.0) 247,479 (57.4) 431,271
# POS 349 120 220 699

I: Abortion to delay first birth.
II: Abortion to space birth.
III: Abortion to end childbearing.
*Is of unique patients and outcomes.

Figure 1. All women (4,884,101) by pregnancy outcome sequence
categories (%).

Figure 2. Abortion status of women with births (3,903,062) (%).
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Of the total number of women who have abortions, 53.5%
have no births and they account for 51.5% of total abortions

(Figure 4). This finding stands in contrast to the idea of the

“Mother Majority”; that is, that mothers account for more of

the total abortions than do women without children. Of further

note, women who have both abortions and births actually, on

average, have more abortions than they have children (1.54

versus 1.44 per woman). In other words, in this group, a woman

is actually more likely to be spacing abortions with a birth than

spacing births with an abortion. Further, women with both

abortions and births experience twice the average number of

pregnancies per woman (3.24) than either women with only

abortions (1.57) or only births (1.45). This finding is consistent

with previous research which indicates that abortion results in a

higher number of rapid repeat pregnancies which result in more

abortions.15,16

Within the group of women with both births and abortions,

38.5% had an abortion timed consistent with an attempt to

delay a first birth, 17.9% had an abortion that spaced live births,

and 52.3% had an abortion that could indicate a desire to end

childbearing. The estimated period prevalence for each of these

patterns is 2.2%, 1.0%, and 3.0% respectively. Therefore, abor-

tion practiced possibly as a means to achieve any of these

family planning objectives is rare. These prevalence estimates

used the study population of Medicaid women with at least a

single pregnancy (4,884,101) as the denominator. A prevalence

estimate using all Medicaid-eligible women of childbearing

age would yield a significantly lower incidence for each of

these patterns.

In summary, these findings indicate that a woman who

has both abortions and births is exceedingly uncommon, if

not rare. Women without abortions account for nearly 93%
of all births. Women with abortions and births have more

abortions than births and double the number of pregnancies

of any other group. Frequent abortion to achieve some fam-

ily planning objective is largely unsupported by empirical

evidence. Abortion is not a pregnancy outcome that typifies

motherhood.

The use of Medicaid claims data has limitations.

Medicaid-eligible beneficiaries are low income and do not rep-

resent the universe of U.S. women experiencing abortion, and

the factors of race and financial status are likely to have both

independent and joint impacts on the patterns of childbearing

and abortion. While there is no research on the impact of a

woman’s financial status on her likelihood to have both a birth

and an abortion, there is some evidence that women who do not

use insurance for an abortion (self-payers) appear less likely to

have repeat abortions.17 Pregnancy outcomes occurring before

1999 or after 2014 or during periods of ineligibility are not

included in these claims data. Similarly, services received by

Medicaid-eligible women but not funded by Medicaid (e.g.,

paid “out-of-pocket”) are not included. Administrative data

may be affected by inconsistent and erroneous coding and the

exclusion of codes considered unnecessary for billing, which

may vary from state to state.18,19 Our analysis used ICD codes

to identify women who had abortions, which could result in an

undercount from providers which do not use ICD codes to code

abortions. However, any undercount would likely result from

random variation over time in coding protocols and would be

unlikely to impact the findings. The prevalence estimates

derived are based solely on the counts of specific pregnancy

outcome sequences absent any knowledge of motivation or

intentionality.

Finally, it is worth noting that the U.S. lacks a national,

all-pregnancy outcomes registry. Such a system would enable

the analysis of the universe of pregnancy outcomes across all

pay sources and states, and markedly inform the epidemiology

of induced abortion.
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Figure 3. Women with all known outcomes (4,497,118), by abortion
status (%).

Figure 4. Women with confirmed abortions (601,442) by birth
status (%).
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