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Background

Interpregnancy pregnancy intervals (IPI) are an important pub-
lic health concern in relation to health outcomes for subse-
quent pregnancies. There is good evidence that better perina-
tal outcomes are likely when there is 18 to 23 months between 
deliveries [1,2]. For example, pregnancies conceived within 5 
months of a delivery are associated with third-trimester bleed-
ing, premature rupture of membranes, puerperal endometritis, 
anemia, and maternal death [1]. There is not good evidence, 
however, regarding the optimum IPI for a delivery following a 
pregnancy loss. A recent literature review of deliveries follow-
ing miscarriage found that delaying pregnancy for 6 months 
following miscarriage does not significantly improve subse-
quent pregnancy outcomes [3]. Regarding the optimum IPI for 
a delivery following induced abortion, we could not find any 
evidence-based medical findings.

The desire for a replacement pregnancy following a pregnan-
cy loss (natural or induced) may contribute to short pregnan-
cy intervals, known as rapid repeat pregnancies [4], generally 
defined as a pregnancy within 12 to 24 months of a previous 
pregnancy. For women who experience a natural loss, a desire 
for a replacement pregnancy is common and a subsequent live 
birth may be emotionally healing relative to feelings of grief 
and self-blame associated with the previous loss [5]. Similar 
desires may arise following an abortion, especially when cer-
tain risk factors are present, such as feeling pressured by male 
partners or parents to undergo an unwanted abortion, or there 
is a high level of attachment to the pregnancy, ambivalence, 
or moral conflict surrounding the abortion decision [6]. In a 
survey of women who had sought post-abortion counseling, 
29% reported seeking replacement pregnancy [7]. In another 
study of metropolitan teens who terminated a first pregnancy, 
27% had a second pregnancy within 12 months, 49.8% with-
in 18 months, and 74.9% within 24 months [8]. Another study 
of young women (aged 13-21) seeking prenatal care report-
ed that 44% had become pregnant again within 12 months 
of a prior pregnancy outcome [9]. While the authors of that 
study reported that rapid repeat pregnancies were less com-
mon following a delivery, they did not provide details regarding 
any differences between spontaneous and induced abortions.

Motivated by the observations above, we hypothesized that 
the rates of rapid repeat pregnancy (within 24 months of the 
previous pregnancy) are higher following both natural losses 
and induced abortion. The purpose of this study was to ex-
amine the incidence rate and outcome of second pregnancies 
and third pregnancies within 3 years of a first pregnancy out-
come within a large population of young, low-income wom-
en in the United States.

Material and Methods

Data were obtained from the Centers for Medicare and Medicaid 
Services (CMS) from the 17 states (Alaska, Arizona, California, 
Connecticut, Hawaii, Illinois, Maryland, Massachusetts, 
Minnesota, Montana, New Jersey, New Mexico, New York, 
Oregon, Vermont, Washington, and West Virginia) where 
Medicaid includes coverage of all reproductive health care 
options, including induced abortion, covering the years 1999 
through at least 2012, inclusive. The study population was lim-
ited to all women born in 1983 or later and had been eligible 
for Medicaid coverage for at least 12 months between 1999 
and 2012. Data collection began in the year women turned 14 
years of age. The subsample used for this analysis consisted 
of all Medicaid beneficiaries over the age of 13 between 1999 
and 2009, inclusive, for whom their data indicated at least 1 
identifiable pregnancy outcome (using ICD-9 codes 630-679, 
V22, V23, V27). The first identified pregnancy outcome was 
treated as the index pregnancy, and the next two pregnan-
cy outcomes (if any) within the three years following the in-
dex pregnancy were identified to examine the pattern of up 
to three pregnancy outcomes and the pregnancy interval be-
tween the index and second pregnancies. Once a woman was 
identified as having a pregnancy outcome, her beneficiary code 
was used to link her records to Medicaid coverage in any state 
in which she had subsequent coverage in order to account for 
any changes of address. By restricting our search for the in-
dex pregnancy to 2009, we allowed for 3 years of follow-up 
on women whose index pregnancy was in 2009. The oldest 
women in 2009 would have been 26 while the youngest would 
have been 14. Since Medicaid eligibility is limited to only indi-
viduals and households who meet low-income requirements, 
the sample is limited to low-income women.

Pregnancy outcomes were identified using both diagnostic ICD 
codes and CPT/HCPS treatment codes (01964; 01965; 01966; 
59100; 59120; 59121; 59130; 59135; 59136; 59140; 59150; 
59151; 59320; 59325; 59812; 59820; 59821; 59830; 59840; 
59841; 59850; 59851; 59852; 59855; 59856; 59857; 59866; 
59866; 81025; 84163; 88304; 88305; 0502F; X7724; X7726; 
Z0336; S2260; S2265; S2266; S2267; S0199; S8055). Multiple 
diagnostic or treatment codes for any pregnancy within 30 
days of other pregnancy codes were collapsed into a single 
pregnancy outcome using the first date associated with that 
cluster of Medicaid claims.

The first known pregnancy outcome for each beneficiary was 
marked as that woman’s index pregnancy. Following the in-
dex pregnancy, we identified the outcome of any subsequent 
pregnancy within 3 years (156 weeks) of the date of the in-
dex pregnancy outcome. Pregnancy outcomes were segregat-
ed into 3 categories: live birth; induced abortion; natural fetal 
loss (miscarriage, ectopic pregnancy, molar pregnancy, or still 
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birth). Since the classifications for missed abortion (ICD 632; 
N=28,859), unspecified abortion (ICD 637; N=12,655), and 
failed attempted abortion (ICD 638; N=0) are sometimes used 
to encompass both induced and spontaneous abortions, wom-
en with these outcomes were excluded to avoid introducing 
the ambiguities associated with these overlapping classifica-
tions. Similarly, the small number of women identified as hav-
ing had an illegally induced abortion (ICD 636; N=271) were ex-
cluded since these cases might be significantly different than 
legally induced abortions. Twins and other multiple pregnan-
cies resulting in a combination of both live birth and fetal loss 
(N=0) were also excluded. Neonatal deaths were not identifi-
able. Also, to address coding errors or other conflicts with the 
data, coding indicating an induced abortion within 36 weeks 
prior to a live birth was excluded, as well as any data indicat-
ing an abortion or natural loss within 4 weeks of an abortion.

For the analysis of the pregnancy interval between the first 
and second pregnancy, we calculated the weeks between the 
index pregnancy outcome date and the estimated date of con-
ception relative to the second pregnancy outcome and date. 
If the second pregnancy outcome was a live birth, we deduct-
ed 40 weeks from the second pregnancy outcome date and 
designated that week as the estimated conception date. If 
the second pregnancy outcome was an abortion, we deduct-
ed 8 weeks. For natural losses, we deducted 12 weeks based 
on the assumption that early miscarriages are less likely to be 
treated and, therefore, the treated miscarriages in this popula-
tion are, on average, more likely to be later in gestation than 
elective abortions.

To explore potential differences between beneficiaries whose 
first pregnancy occurred when they were teenagers to those 
who were 20 to 26 years of age, pregnancy pattern and preg-
nancy interval tables were also created for each age group. 
Summary analytic tables were created using (SAS/STAT) soft-
ware, version 10 of the SAS System for Unix. All compara-
tive analyses and graphs were completed using Microsoft 
Office Excel.

The ethics of the study design was reviewed and approved by 
the Sterling Institutional Review Board. No patients were in-
volved and informed consent was not required. Anonymized 
data were provided by the United States Centers for Medicare 
and Medicaid Services under strict conditions securing the pri-
vacy of patient records.

Results

In the cohort described above, a total of 2 162 600 young 
Medicaid beneficiaries had at least 1 pregnancy outcome be-
tween 1999 and 2009, inclusive. Table 1 shows the distribution 

of the first 3 pregnancies among the study population. Within 
3 years of their index pregnancy, 30.2% of beneficiaries had 
at least 1 additional pregnancy outcome and 5.6% had two 
or more additional pregnancy outcomes. Among beneficiaries 
with a natural loss (180 694), 42.5% had a second pregnancy 
outcome, and 10.6% had two or more within the three years 
examined. These rates were very similar to those of women 
whose first pregnancy was aborted (216 234), with 41.9% hav-
ing at least 1 additional pregnancy, and 13.7% having two or 
more pregnancies within the 3-year window. While the number 
of subsequent pregnancies was very similar for women who 
had abortions and natural losses, the women who had previ-
ously aborted were much more likely to have another abor-
tion (60% versus 6%), while women who had a natural loss 
were much more likely to have another natural loss (26% ver-
sus 6%), or a live birth (68% versus 34%).

Figure 1 shows the interval in weeks following each index 
pregnancy outcome until the estimated conception date of the 
second pregnancy segregated according to the second preg-
nancy outcome. The y-axis indicates the percentage of wom-
en with the first outcome who conceived a pregnancy in ap-
proximately the week indicated by the x-axis. The x-axis was 
limited to 116 weeks (3 years minus 40 weeks for a live birth), 
which was sufficient to include the full range of conception 
dates for women giving birth. Figure 1 shows that the concep-
tion rates following pregnancy loss (abortion or natural loss) 
were more than double the conception rate following a live 
birth during the first half year. Moreover, the conception rate 
following a live birth was relatively flat, approximately 0.2% 
per week for the first year following a delivery, whereas the 
rates following a natural loss or abortion rose rapidly to 0.5% 
per week or more (all outcomes combined) and remained ele-
vated for approximately 1 full year before reaching a plateau.

The heightened rates of conception following a pregnancy loss 
are further illustrated in Figure 2, which shows the cumulative 
percentage of women pregnant at each week following either 
a live birth, abortion, or natural loss. One year after their first 
pregnancy outcome, 22.6%, 17.8%, and 11.7% of women who 
had an abortion, a natural loss, or a birth, respectively, had 
conceived at least 1 additional pregnancy. These percentag-
es rose to 34.5%, 25.6%, and 23.1%, respectively, by the end 
of two years and to 46.5%, 45.2%, and 27.4%, respectively, at 
the end of 3 years.

Additional analyses were performed to compare women whose 
first pregnancy outcomes were before the age of 20 compared 
to the older beneficiaries. The results revealed that pregnancy 
and interval patterns were very similar for both age groups. 
The most significant difference was that among women who 
aborted their first pregnancy, teens were moderately more 
likely to carry their second to term than were older women. 
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Complete tables and figures comparing these two age groups 
are included in the Supplementary Material (Supplementary 
Figures 1-3 and Supplementary Tables 1, 2).

Discussion

The average interval between a first pregnancy outcome and 
conception of a second pregnancy is shorter following a preg-
nancy loss of any type than for women who deliver. Moreover, 
the rate of rapid repeat pregnancies, measured as a cumulative 

percentage, is very similar for both natural losses and abortions 
for approximately the first 6 months following the loss and is 
higher thereafter for abortion. This pattern is consistent with 
the hypothesis that pregnancy losses of all types are associ-
ated with replacement pregnancies [4,7-9]. It is noteworthy, 
however, that while some women becoming pregnant soon 
after an abortion will carry to term, and the percentage hav-
ing a second abortion is higher than the number giving birth. 
This finding, however, is also consistent with self-reports and 
clinical evidence indicating that the problems existing at the 
time of a first abortion, especially pressure and coercion from 

First 
pregnancy

Delivery

1,765,672

Second 
pregnancy

Delivery Abortion Natural loss

386,128 60,103 40,152

% of 2nd 
pregnancy

79% 12% 8%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

30,516 4,906 3,604 5,545 13,492 1,284 8,604 944 3,318

% of 3rd 
pregnancy

42% 7% 5% 8% 19% 2% 12% 1% 5%

First 
Pregnancy

Abortion

216,234

Second 
pregnancy

Delivery Abortion Natural loss

30,625 54,179 5,789

% of 2nd 
pregnancy

34% 60% 6%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

1,323 4,283 368 4,654 15,516 1,149 1,001  823  459 

% of 3rd 
pregnancy

4% 14% 1% 16% 52% 4% 3% 3% 2%

First 
pregnancy

Natural loss

180,694

Second 
pregnancy

Delivery Abortion  Natural loss

52,602 4,432 19,759

% of 2nd 
pregnancy

68% 6% 26%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

6,305 1,395 1,360  498  879  141 4,748  272 3,545

% of 3rd 
pregnancy

33% 7% 7% 3% 5% 1% 25% 1% 19%

Table 1. Distribution of first 3 pregnancy outcomes within 3 years of first pregnancy outcome.
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Figure 1. �Weeks between first pregnancy outcome and second conception date.
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Figure 2. �The cumulative percentage of women who conceived during the weeks following their first pregnancy outcome.

e931596-5
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Reardon D.C. and Craver C.: 
Intervals and outcomes of first and second pregnancies in low-income women
© Med Sci Monit, 2021; 27: e931596

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



other people, are likely to still exist at the time of the second 
abortion [7]. In addition, there is some evidence that for some 
subset of women, rapid repeat abortions may involve aspects 
of self-punishing behavior, which has been reported to in-
clude substance abuse, promiscuity, self-harm, recklessness, 
suicidal behaviors, and repetitive abortions even in anticipa-
tion of additional regret or self-hate [7,10]. In this light, rapid 
repeat abortions are not necessarily indicative of abortion be-
ing used as a substitute for birth control, but may instead be 
indicative of the prevalence of coercion and/or conflicting and 
ambivalent desires for a pregnancy under circumstances that 
are less than ideal [6]. Our findings are also consistent with 
the results of an analysis from Scotland that revealed a high-
er rate of live births for second pregnancies conceived within 
6 months of a miscarriage [11].

This study is unique in identifying pregnancy patterns and 
pregnancy intervals following induced abortion. The finding 
that 22.6% of women who abort are pregnant again within 1 
year, and 37.5% are pregnant again within two years, is con-
sistent with the evidence that a substantial portion of abor-
tions are unwanted (the result of some level of coercion) or 
may otherwise trigger a desire for replacement pregnancies 
in some women [7]. While a disproportionate number of sec-
ond pregnancies were also aborted, this is most likely due to 
a continuation of circumstances (such as pressure from oth-
ers, scant economic resources, and limited job and education 
alternatives) that make the continuation of even wanted preg-
nancies difficult. This suggests that women seeking abortions 
should be carefully screened for any feelings of attachment 
to the pregnancy, or any preference for giving birth “if I was 
supported by others” or “if I was in better circumstances” [6]. 
In such cases, it is likely that the abortion is not being sought 
to advance the woman’s own self-interests, but rather to sat-
isfy the demands of others or circumstances when she would 
really prefer to be empowered to give birth to her child. It is 
likely that these cases of unwanted abortions account for a 
significant portion of the increased risk of psychological disor-
ders associated with abortion [6,12], including elevated rates 
of postpartum psychiatric illness [13].

A number of limitations apply to this study. First, the available 
data were limited to young low-income women. Additional re-
search is necessary to see if the trend in differences observed 
here also applies to middle- and upper-income classes. Second, 
Medicaid eligibility changes with age, circumstance, across 
states, and across different fiscal years. The identification of 
pregnancy events is therefore not complete. Third, for many 
beneficiaries, the calculated estimate for the week of concep-
tion could be off by several weeks, especially in cases of late 
natural losses or very premature births, but neither the sec-
ond or third limitation are likely, individually or together, to 
alter the general trend shown in our findings.

Finally, the most significant limitation is that there is no direct 
information relative to any intentionality associated with any 
of these conceptions. It is well known that a substantial portion 
of both delivered and miscarried pregnancies are unplanned. In 
some cases, the natural loss of an unplanned pregnancy may be 
experienced with more relief than feelings of loss. Conversely, in-
duced abortions are not limited to only unwanted pregnancies. 
A review of the literature reveals that the percentage of abortion 
patients describing their pregnancy as wanted or meaningful 
ranges from as low as 11% to as high as 63% [6]. A more recent 
study has reported that only 42% of women receiving induced 
abortions identify the pregnancy as unwanted [14]. Therefore, 
without survey data regarding the intentionality of and/or emo-
tional attachment to these pregnancies, our findings cannot dis-
tinguish between intentional replacement pregnancies, uncon-
sciously desired replacement pregnancies, contraceptive failures, 
or lack of contraceptive use. Despite this important limitation, 
the similarity in IPI rates following spontaneous and induced 
abortions supports the hypothesis that these two groups have 
overlapping similarities. In addition, while these findings do 
not measure intention, they are consistent with what would 
be expected if the self-reports of women who report replace-
ment pregnancies following a pregnancy loss [7] are common 
enough to be observable in a population study.

Given the above limitations, confidence in our findings rela-
tive to first-pregnancy outcomes was strengthened by our de-
cision to limit the cohort to younger women, specifically those 
born after 1982. In the first year of data, 1999, the oldest ben-
eficiaries included in our data were 16 years of age. In addi-
tion, the study population was limited to women who had at 
least 12 months of eligibility for Medicaid coverage between 
1999 and 2012, inclusive. This second limitation excluded the 
most transitional beneficiaries, such as teenagers from mid-
dle- and upper-income families, who were only temporarily 
eligible for Medicaid because of their pregnancy and desire 
for a Medicaid-funded abortion. The resulting sample repre-
sents women who were most likely eligible for at least their 
first pregnancy and had significant eligibility in the months 
and years following that index event.

Conclusions

Our findings show that there are similarities in the elevated risk 
of a rapid repeat pregnancy following either a natural pregnan-
cy loss or an abortion. In the absence of direct information re-
garding pregnancy intention, these results do not provide any 
direct measure of the incidence rate of replacement pregnan-
cies. These findings should inform future research on interpreg-
nancy intervals and motivate efforts to provide interventions, 
such as contraception and loss counseling, that may reduce 
rapid repeat pregnancies and any associated sequelae [15].
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Supplementary Analyses

The following shows comparisons made between Medicaid beneficaries whose first pregnancy was before the age of 20 and 
women whose first pregnancy was between the ages of 20 and 26. There were two reasons for this comparison. First, there 
may be significant differences between teenagers and older beneficiaries. Second, it is highly likely that Medicaid data is cap-
turing the first pregnancy outcome for low-income teenagers since eligibility requirements are most easily met in all states for 
these youngest women.

These supplementary results include both the pregnancy interval patterns between the first and second known pregnancies and 
the pregnancy pattern trees for both groups.

The results show very similar patterns for both groups, with the one exception that teens who aborted their first pregnancy were 
somewhat more likely than older beneficiaries to carry their second pregnancy to term (37% to 31%).

Supplementary Material
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Supplementary Figure 1. �Weeks until estimated conception date of next pregnancy outcome following a live birth.
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Supplementary Figure 2. �Weeks until estimated conception date of next pregnancy outcome following a natural loss.

0.50%

0.40%

0.30%

0.20%

0.10%

0.00%
4 8 12 16 20 24 18 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116

<20, following abortion, next conception week by second pregnancy outcome

Second outcome
Birth
Abortion
Natural loss

0.50%

0.40%

0.30%

0.20%

0.10%

0.00%
4 8 12 16 20 24 18 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 104 108 112 116

20-26, following abortion, next conception week by second pregnancy outcome

Second outcome
Birth
Abortion
Natural loss

Supplementary Figure 3. �Weeks until estimated conception date of next pregnancy outcome following an induced abortion.
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Women <20 years of age

First 
pregnancy

Delivery

627,621

Second 
pregnancy

Delivery Abortion Natural loss

155,586 27,691 17,190

% of 2nd 
pregnancy

78% 14% 9%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

14,165 2,738 1,84 2,832 6,437 620 3,815 438 1,434

% of 3rd 
pregnancy

41% 8% 5% 8% 19% 2% 11% 1% 4%

First 
Pregnancy

Abortion

98,121

Second 
pregnancy

Delivery Abortion Natural loss

15,299 23,574 2,515

% of 2nd 
pregnancy

37% 57% 6%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

716 2,313 211 2,204 6,294 488 464 321 183

% of 3rd 
pregnancy

5% 18% 2% 17% 48% 4% 4% 2% 1%

First 
pregnancy

Natural loss

69,275

Second 
pregnancy

Delivery Abortion  Natural loss

21,054 1,845 7,446

% of 2nd 
pregnancy

69% 6% 25%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

2,813 707 587 222 351 60 1,901 120 1,382

% of 3rd 
pregnancy

35% 9% 7% 3% 4% 1% 23% 1% 17%

Supplementary Table 1. Pregnancy patterns for women aged 14-19 at first pregnancy outcome.
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Women 20-26 years of age

First 
pregnancy

Delivery

1,138,051

Second 
pregnancy

Delivery Abortion Natural loss

230,542 32,412 22,962

% of 2nd 
pregnancy

81% 11% 8%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

16,351 2,168 1,820 2,713 7,055 664 4,789 506 1,884

% of 3rd 
pregnancy

43% 6% 5% 7% 19% 2% 13% 1% 5%

First 
Pregnancy

Abortion

118,113

Second 
pregnancy

Delivery Abortion Natural loss

15,326 30,605 3,274

% of 2nd 
pregnancy

31% 62% 7%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

607 1,970 157 2,450 9,222 661 537 502 276

% of 3rd 
pregnancy

4% 12% 1% 15% 56% 4% 3% 3% 2%

First 
pregnancy

Natural loss

111,419

Second 
pregnancy

Delivery Abortion  Natural loss

31,548 2,587 12,313

% of 2nd 
pregnancy

68% 6% 27%

Third 
pregnancy

Delivery Abortion Natural loss Delivery Abortion Natural loss Delivery Abortion Natural loss

3,492 688 773 276 528 81 2,847 152 2,163

% of 3rd 
pregnancy

32% 6% 7% 3% 5% 1% 26% 1% 20%

Supplementary Table 2. Pregnancy patterns for women aged 20-26 at first pregnancy outcome.
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