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Risk of abortion within 1–2 years after childbirth in relation to contraceptive
choice: a retrospective cohort study
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ABSTRACT
Objectives: The primary objective of the study was to investigate whether the choice of long-act-
ing reversible contraception (LARC) was associated with the risk of abortion over a period of
24 months postpartum. The secondary objective was to analyse whether other significant factors
were affecting the risk of abortion during this period.
Methods: In this retrospective cohort study, we analysed 11,066 women who had delivered in
three Swedish cities during 2013 and 2014. Demographic and medical variables were obtained
from medical records. Attendance at the postpartum visit, choice of postpartum contraception and
history of abortion was noted. Logistic regression analysis was performed to assess factors associ-
ated with the risk of abortion. The main outcome measure was the proportion of women with
abortion up to 24 months postpartum.
Results: Data from 11,066 women were included in the final analysis. Within 12–24 months after
delivery 2.5% of women had an abortion. The choice of LARC after childbirth reduced the risk of
subsequent abortion (odds ratio 0.74; 95% confidence interval [CI] 0.60, 0.91; p¼ .005). Smoking,
age <25 years and have had a previous abortion significantly increased the risk of abortion during
follow-up, whereas exclusive breastfeeding decreased the risk.
Conclusions: Increasing the proportion of women who choose LARC postpartum could decrease
the risk of abortion for up to 2 years after childbirth.
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Introduction

It has been increasingly acknowledged that the need for
effective contraception after childbirth is underestimated
[1]. The magnitude of the risk of unintended pregnancy
and possible subsequent abortion is not known. Young
women seem to be the most vulnerable group for unin-
tended pregnancy after childbirth [2,3]. Short interpreg-
nancy intervals and unintended childbirth have been
associated with a negative impact on maternal health [4,5]
and a negative obstetric outcome [6]. Moreover, most
women do not plan a new pregnancy within the year after
delivery [7].

Fertility may return from as early as 4 weeks after deliv-
ery [8] and close to half of all women have resumed sexual
activity at 6 weeks postpartum [9]. Intrauterine contracep-
tive devices (IUCDs), including copper-bearing intrauterine
devices and hormonal intrauterine systems, as well as
contraceptive implants, are termed long-acting reversible
contraception (LARC) methods. LARC methods have been
shown to significantly lower the risk of subsequent abor-
tion in women who have already had an abortion [10–12].

In Sweden, women have the right to request an abor-
tion up to 18 weeks of gestation, which is provided
through the public health care system. Women pay
approximately e20–45 for an abortion.

In Sweden, contraception is currently not provided as
part of routine care in hospital after delivery. The antenatal
health care programme recommends a follow-up visit to
the hospital at 6–12 weeks postpartum [13], when contra-
ception can be provided by the midwife. If the midwife
and the woman have already agreed on the use of a LARC
method postpartum, it can often be placed at that same
appointment. If LARC is not chosen until this visits an add-
itional visit is often needed for insertion. A note of the
intended choice of postpartum contraception is made on
the medical record form used for the postpartum visit. All
methods of contraception are thus available and are pro-
vided by midwives. Local guidelines recommend starting
any contraceptive method, including intrauterine contra-
ception, at 6–12 weeks postpartum.

In 2017, 22% of women in Sweden did not attend the
postnatal visit after delivery, thus missing the opportunity
for contraceptive counselling and prescription [14].
Consequently, a substantial number of women remained at
risk of unintended pregnancy in the postpartum period,
which might have led to abortion. Post-abortion studies
show that initiation of LARC should not be delayed for a
follow-up visit, as up to 50% of women do not attend a
scheduled follow-up visit [10,15,16]. Similarly, up to 30% of
women do not attend a scheduled visit for placement of
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an IUCD up to 6 weeks postpartum [17]. Furthermore, there
is good evidence that LARC should be the first-line recom-
mendation for women in the postpartum period, to avoid
early repeat pregnancy and abortion [18]. The impact of
attendance at the postnatal visit and the choice of contra-
ceptive method on the risk of abortion after childbirth
remain unexplored.

This study aimed to investigate the proportion of
women who have an abortion within 24 months after
delivery and to determine whether the choice of a LARC
method postpartum significantly lowered the risk of abor-
tion in this period. The secondary objective was to analyse
whether other significant factors were affecting the risk of
abortion in the same period.

Methods

All women who delivered at Link€oping, Norrk€oping, and
V€astervik hospitals in Sweden between 1 January 2013 and
31 December 2014 were included in this retrospective
cohort study. The catchment areas of these hospitals cover
both urban and rural populations. Women were excluded
from the study if they had moved out of the catchment
area, had a missing personal identification number or were
re-registering for antenatal care because of another preg-
nancy during the follow-up period (n¼ 1081).
Demographic data, attendance at the postpartum visit,
choice of postpartum contraception and self-reported
breastfeeding status were noted at the postpartum visit on
the woman’s obstetric electronic medical record (Obstetrix;
Cerner, Lund, Sweden). Data regarding actual insertion of
LARC could not be extracted. Abortion was verified by scru-
tinising patient records (Cosmic; Cambio, Stockholm,
Sweden); possible abortion was indicated by an appoint-
ment for abortion counselling and ICD-10 diagnosis code
Z64.0. Registration of diagnosis codes is mandatory in
Sweden and is reported to the Swedish National Board of
Health and Welfare. According to Swedish guidelines, code
Z64.0 should be used for all women requesting counselling
for or provision of abortion. Depending on the time of
delivery during the index year (2013 or 2014), the follow-
up period varied between 12 and 24 months.

The sample size was calculated based on the results of
a pilot study of 350 postpartum women, which revealed
that 6% had an appointment for abortion within the fol-
lowing 1–2 years. We expected that close to 30% of
women would choose a LARC method, and we expected
50% fewer abortions in this group compared with the
group of women choosing other contraceptive methods or
no method at all. Based on assumptions from the pilot
study, to achieve 80% power and a 5% significance level
the study needed to include 10,000 delivered women.

Data reporting follows the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) state-
ment (www.strobe-statement.org).

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, version 24.0 (IBM, Armonk, NY). The
analyses used the full dataset, and all results were based
on observed outcomes without imputation of missing data.

Non-parametric continuous variables are presented as
medians with minimum and maximum values; differences
between groups were analysed by the Mann–Whitney U
test. Dichotomous variables are presented as proportions
and percentages; differences between groups were ana-
lysed by the v2 test or Fisher’s exact test, as appropriate.
Odds ratios (ORs) for abortion are presented. For analysis
of significant factors affecting risk of abortion, continuous
variables were dichotomised and used in a backward elim-
ination method for logistic regression as follows: age <25
and �25 years, body mass index (BMI) <30 and �30 kg/
m2, postpartum visit <13 and �13 weeks after childbirth.
Results are presented as adjusted ORs with 95% confidence
interval (CI). All differences between groups were consid-
ered as statistically significant if they had a p-value �.05.

Ethics approval

The study was approved by the regional ethics review
board in Link€oping, Sweden (no. 2016/84-31, 16
March 2016).

Results

There were 225,485 deliveries in Sweden during 2013 and
2014 [19]. Of the 12,147 women who delivered at the study
centres between 1 January 2013 and 31 December 2014,
1081 were excluded, leaving 11,066 women in the final
analysis (Figure 1). Of these women, 847 (7.7%) became
pregnant within 12–24 months. A total of 277/11,066
(2.5%) had an abortion and 570/11,066 (5.2%) chose to

Delivered
N= 12,147

A�ended
n=7745

Abor�on
n=159 (2.1%)

Did not a�end
n=3321

Abor�on
n=118 (3.6%)

Included
n=11,066 Excluded

n=1081

– Moved out of catchment area (n=295)

– No personal iden�fica�on number (n=216)

– Re-registered for antenatal care because of 
another pregnancy (n=570)

Figure 1. Flow chart presenting the study group, attendance at the postpar-
tum visit and number of induced abortions during follow-up.
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continue their pregnancy. The abortion rate was 16.7/1000
per year. The mean observation time was 18 months.

The demographic characteristics of women with and
without abortion during the follow-up period are shown in
Table 1. A total of 2080/11,066 (18.8%) women had had a
previous abortion. Women with abortion during follow-up
had a higher number of previously reported abortions and
miscarriages and had higher parity. These women were
also significantly younger. There was no significant differ-
ence in BMI (Table 1).

A total of 7745 (70%) women attended the postpartum
visit at a mean of 9.4 weeks after delivery. Of all attendees,
76% had a decision registered in their patient record
regarding future wish for a specific contraceptive method.
The remainder either had no documentation regarding
contraception or had documentation that they did not
wish to use any contraceptive method. The choice of
method at the postpartum visit and number of abortions
during the 24 months of follow-up are shown in Table 2.

A higher proportion of women who did not attend the
postpartum visit had an abortion during follow-up (118/
3321, 3.6%), compared with women who did attend (159/
7745, 2.1%). Women aged 20–24 years were at highest risk
of abortion during follow-up (76/1492, 5.1%), followed by
women aged 15–19 years (5/117, 4.3%). LARC methods were
chosen by 1945/11,066 (17.6%) women. Younger women
tended to choose the implant more often compared with
women �25 years of age (93/1609 [5.8%] vs. 255/9457
[2.7%]; p< .001) and intrauterine contraception less often
(206/1609 [12.8%] vs. 1391/9457 [14.7%]; p¼ .049).

Multiple logistic regression analysis was performed to
determine which factors significantly influenced the risk of
abortion (Table 3). The decision to use a LARC method

postpartum significantly decreased the risk (OR 0.74; 95%
CI 0.60, 0.91; p ¼ .005). Exclusive breastfeeding at the time
of the postpartum visit also decreased the risk (p< .001).
Certain demographic characteristics (smoking, age <25 and
previous abortion) significantly increased the risk of abor-
tion during follow-up, whereas a high BMI (�30 kg/m2) or
attending the postpartum visit had no significant influence
on the risk of abortion.

Discussion

Findings and interpretation

We found that 2.5% of women had an abortion within
12–24 months after delivery. The choice of LARC after
childbirth reduced the risk of subsequent abortion.
Smoking, age <25 years and have had a previous abortion
significantly increased the risk of abortion during follow-up,
whereas exclusive breastfeeding at the time of the postpar-
tum visit decreased the risk.

A possible reason for the low abortion rate in our study
might be the high proportion of women who decided dur-
ing follow-up to continue their pregnancy (67.3%). Another
possible reason might be the high level of breastfeeding in
Sweden. Between 2013 and 2014 as many as 63% of new-
borns were exclusively or partially breastfed at 6 months
postpartum [20]. Women who were exclusively breastfeed-
ing at the postpartum visit had a significantly lower rate of
abortion during follow-up in our study. Exclusive breast-
feeding in the first months postpartum may lead to anovu-
lation and delayed return of fertility; it may also reflect
higher socioeconomic status, which would be consistent
with the 2018 findings of Sarki et al. [21].

Subgroup analyses in our study could have added infor-
mation about any differences in the proportion of preg-
nancy continuations in the group of women who attended
the postpartum visit compared with those who did not. As
abortion was a variable used as a marker for unintended
pregnancy, and thus the main focus of interest, we did not
go further into subgroup analysis regarding pregnancy
continuation. The high proportion of women deciding to
continue their pregnancy cannot be explained by abortion
stigma, as Sweden is a country with low abortion stigma,
where unwanted pregnancies generally do not lead
to birth.

Thirty percent of all women did not attend the follow-
up visit. This proportion is slightly higher than the data

Table 1. Demographic characteristics of included women.

Characteristic Abortion (n¼ 277) No abortion (n¼ 10,478) p Value

Age, years (n ¼ 11,023) <.001
Median (min–max, IQR) 27.7 (18–43, 24–30.5) 30.3 (15–52, 26–34) –
Mean (SD) 27.7 (5.2) 30.2 (5.3) –

BMI, kg/m2 (n ¼ 10,673) .38
Median (min–max, IQR) 24.6 (17.2–43.6, 21.6–28.2) 24.1 (15.1–58.7, 21.6–27.6) –
Mean (SD) 25.5 (5.3) 25.1 (5.2) –

Parity (n ¼ 10,823) .005
Median (min–max, IQR) 1.0 (0–6, 0–2) 1.0 (0–11, 0–1) –
Mean (SD) 1.1 (1.0) 0.9 (1.1) –

History of miscarriage (n ¼ 10,823) <.05
Median (min–max, IQR) 0 (0–6, 0–1) 0 (0–8, 0–0) –
Mean (SD) 0.4 (0.9) 0.3 (0.7) –

Previous abortion (n ¼ 10,823) <.001
Median (min–max, IQR) 0 (0–4, 0–1) 0 (0–9, 0–0) –
Mean (SD) 0.6 (0.9) 0.2 (0.6) –

IQR: interquartile range.

Table 2. Proportion of women who had at least one abortion during fol-
low-up in relation to the choice of contraceptive method.

Contraceptive choice
Number

of women (%)

Number
of women

with abortion (%)

Did not attend follow-up 3321 (30.0) 118 (3.6)
Attended follow-up 7745 (70.0) 159 (2.1)
No choice 1891 (24.4) 42 (2.2)
Implant 348 (4.5) 7 (2.0)
IUCD 1597 (20.6) 18 (1.1)
Pill (COC and POP) 2587 (33.4) 74 (2.9)
Condom 1068 (13.8) 17 (1.6)
Other contraceptive method 254 (3.3) 8 (3.1)

Total 11,066 (100) 277 (2.5)

COC: combined oral contraceptive pill; POP: progestogen-only pill.

THE EUROPEAN JOURNAL OF CONTRACEPTION & REPRODUCTIVE HEALTH CARE 143



reported in the Swedish pregnancy register [14]. The rea-
son for this high figure remains obscure. The proportion of
non-attendees has remained stable in Sweden over recent
years. Our figures are, however, in accordance with data
from the USA [22], where socioeconomic factors have been
shown to be the most important reasons for non-attend-
ance. We do not have information on the socioeconomic
status of the women in our study, but it seems reasonable
that also in Sweden socioeconomic factors may play a part
in non-attendance at postpartum follow-up. These women
miss an important opportunity to discuss and initiate
contraceptive methods.

Differences and similarities in relation to other studies

In our study, 7.7% of all women became pregnant during
follow-up, which is in accordance with UK data [7], where
approximately 7% of women presenting for abortion or to
give birth conceived again within 12 months. However, we
found a surprisingly low abortion rate of 16.7/1000 per
year in the time frame of the study, which is lower than
the national Swedish abortion rate of 20.2/1000 in the cor-
responding year [23]. It is also lower than the number of
repeat abortions after an index abortion. In a 2016 Swedish
study, Kilander et al. [11] found that 239/987 (24%)
returned for another abortion after an index abortion, and
the median time until the first repeat abortion
was 17 months.

An American study conducted in 2019 estimated the
prevalence of postpartum LARC use among 147,747
women and found that women attending the postpartum
visit had significantly greater use of contraception, specific-
ally LARC methods [24].

The timing of the postpartum visit seems to be of
importance. In a recent study conducted in California,
approximately 90% of women completed a scheduled visit
at 2–3 weeks postpartum compared with approximately
80% completing a scheduled visit at 6 weeks postpartum
[25]. Immediate initiation of contraception has been shown
to be superior to additional visits for contraceptive uptake
in studies of both the post-abortion [26] and postpartum
period [27].

Studies from the UK indicate that antenatal counselling
for postpartum contraception is both feasible and accept-
able [28,29]. In these two studies, women were positive
towards antenatal counselling and 43% and 68%, respect-
ively, were planning to use LARC after delivery. In spite of
this antenatal plan only 9% and 32%, respectively, received
LARC prior to discharge from hospital. Thus, providing
contraception and LARC to women before discharge from
hospital appears to be a challenge. There may be several
reasons for not providing LARC in the maternity

department, but heavy workload was reported as the
greatest obstacle.

Our findings highlight that although the postpartum
visit is a prerequisite for provision of postpartum contra-
ception it is, in fact, the choice of contraception that has
the greatest importance. Efforts to increase attendance at
the postpartum visit would most likely reduce the propor-
tion of women with abortion within 12–24 months after
childbirth because some of those women would choose
LARC methods. Our finding of the importance of choice of
contraceptive method is in accordance with earlier findings
[1,30]. In our study, 18 (1.1%) women who opted for intra-
uterine contraception after childbirth had an abortion dur-
ing follow-up. If these women had had an IUCD inserted
either immediately postpartum or at the follow-up visit,
conception would most likely have been avoided.

Strengths and weaknesses

We have no data on subfertility or assisted reproduction
among the women in our cohort. As women above 24 years
of age are more likely to have a diagnosis of subfertility or
infertility in addition to lower fertility because of their
higher age, they may, therefore, have an inherently lower
risk of abortion. These factors may partly explain the lower
risk of abortion in the older age group.

The major strength of our study is the large cohort with
data gathered on more than 11,000 women in the final
analysis. The data emanating from a large Swedish region
with an academic centre as well as urban and rural areas.
All patient records with diagnoses related to abortion were
scrutinised. Thus, we can be certain that women with abor-
tion had an unwanted pregnancy and followed through
with an abortion. As there are not many clinics providing
abortions that are close to the region and stigma surround-
ing abortion is low in Sweden, we can be reasonably sure
that all women in the catchment area who had an abortion
were included in the data.

As we had to exclude women who did not have a per-
sonal identification number, most of whom are refugees
without residence permits, all parts of Swedish society
were likely not fully represented in the study. In addition,
the nature of a retrospective cohort study implies limita-
tions due to missing data in patient records, but in fact,
few data were missing. Furthermore, it should be noted
that we only had information regarding the choice of
contraceptive method at the follow-up visit and the figures
may not necessarily represent actual initiation and use of
that method; however, it is clearly shown that the choice
of contraceptive method had a significant impact regard-
less of data on future use. Thus, the impact of actual initi-
ation of a contraceptive method cannot be assessed and
the actual use might be underestimated in this study.

Table 3. Factors influencing risk of abortion during follow-up.

Factor Unadjusted OR (95% CI) p Value Adjusted OR (95% CI) p Value

BMI �30 kg/m2 1.21 (0.89, 1.66) .23 1.06 (0.77, 1.46) .719
Smoking 2.56 (2.01, 3.25) <.001 1.51 (1.07, 2.11) <.018
Age <25 years 2.51 (1.92, 3.26) <.001 2.25 (1.72, 2.95) <.001
Previous abortion 1.82 (1.60, 2.07) <.001 1.71 (1.50, 1.95) <.001
Chose LARC 0.64 (0.52, 0.78) <.001 0.74 (0.60, 0.91) .005
Breastfeedinga 0.36 (0.27, 0.47) <.001 0.54 (0.39, 0.74) <.001
Postpartum visit <13 weeks 1.94 (1.53, 2.47) <.001 1.06 (0.77, 1.47) .705
aExclusive or partial breastfeeding.
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The database lacks data on previous infertility or subfer-
tility. There may be a substantial portion of women with
infertility or subfertility among attendees at the postpartum
visit, who did not make an active choice about contracep-
tive method. This may explain the low rate of abortion in
this group.

Depending on the time of delivery during the index
year, the follow-up period varied between 12 and
24 months meaning that the observation time differed
between women in the cohort.

Conclusion

The proportion of women with abortion during the study
period was surprisingly low (2.5%). The decision to use a
LARC method postpartum and exclusive breastfeeding at
the time of the postpartum visit significantly decreased the
risk of abortion in the study period, whereas smoking, age
<25 years and have had a previous abortion significantly
increased the risk.

Relevance of the findings: implications for clinicians
and policy-makers/health care providers

The results highlight the importance of emphasising the
superiority of LARC methods and increasing the proportion
of women deciding to use LARC postpartum for prevention
of unintended pregnancy and abortion. Improving attend-
ance at postpartum follow-up is a prerequisite for LARC
uptake. However, immediate postpartum insertion of intra-
uterine contraceptives might have an even higher impact
on LARC uptake in women who would otherwise not have
chosen these methods.

Unanswered questions and future research

There is a need for more research on the timing of coun-
selling; effective methods of counselling; and factors affect-
ing the choice, use, and continued use of contraception in
the postpartum period.
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