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Risk factors for surgical intervention of early
medical abortion
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BACKGROUND: By being noninvasive, medical termination of preg- after the risk decreased to an odds ratio for age group 40e49 of 1.2 (95%

nancy has increased worldwide access to abortion and improved safety of

unsafe abortion. However, secondary surgical intervention is the most

frequent complication to medical abortion.

OBJECTIVE: We aimed to identify and quantify risk factors for surgical
intervention in women undergoing medically induced termination of

pregnancy before 9 completed weeks of gestation.

STUDYDESIGN:We conducted a nationwide cohort study, including
all pregnancies terminated before 63 gestational days in women aged

15e49 years during the period 2005e2015. Induction regimen was

200 mg mifepristone followed 24e48 hours later by 0.8 mg vaginal

misoprostol. All included pregnancies were followed up for 8 weeks from

mifepristone administration. Data were retrieved from national health

registers. Multiple logistic regression provided adjusted odds ratios of

surgical intervention with 95% confidence intervals. The discriminative

ability of the risk factors in identifying surgical intervention was assessed

by cross-validated area under the receiver operating characteristic

curve.

RESULTS: Of 86,437 early medical abortions, 5320 (6.2%) underwent
a surgical intervention within 8 weeks after induction. The proportion of

surgical interventions increased from 3.5% in the 5th to 6th gestational

week to 10.3% in week 9, odds ratio, 3.2 (95% confidence interval,

2.9e3.6). Compared with women aged 15e19 years, the risk of surgical
intervention increased with increasing maternal age until the age of

30e34 years, odds ratio, 1.7 (95% confidence interval, 1.5e1.9), where
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confidence interval, 1.0e1.4). Compared with nulliparous women, a

history of only vaginal deliveries with spontaneous delivery of placenta

implied an odds ratio of 1.1 (95% confidence interval, 1.0e1.2), women
with a history of at least 1 cesarean delivery, an odds ratio of 1.5 (95%

confidence interval, 1.3e1.6), and women having experienced a manual
removal of placenta after a vaginal birth, an odds ratio of 2.0 (95% con-

fidence interval, 1.7e2.4). Previous medically induced abortion

decreased the risk of surgical intervention, odds ratio 0.84 (95% confi-

dence interval, 0.78e0.91), whereas previous early (before 56 days of

gestation) surgically induced abortion implied a 53% (95% confidence

interval, 1.4e1.7) increased risk of surgical intervention. Previous surgical
abortion after 55 days of gestation increased the risk by 17% (95%

confidence interval, 1.1e1.3). The area under the receiver operating

characteristic curve of the model including all quantified risk factors was

63% (95% confidence interval, 62-64%).

CONCLUSION: Gestational age, maternal age, previous deliveries, and
history of medically and surgically induced abortions all had a significant

influence on the risk of surgical intervention of early medical abortion.

However, inclusion of all quantified risk factors still left most interventions

unpredictable.

Key words: Cesarean delivery, complication, gestational age, induced
abortion, maternal age, medical abortion, retained placenta, surgical

abortion, uterine vacuum aspiration, vaginal delivery
edical termination of pregnancy
M before 9 gestational weeks (early
medical abortion) is a recognized pro-
cedure increasingly used worldwide.1,2

Being noninvasive, early medical abor-
tion improves safety and minimizes the
infrastructural demands for the handling
of terminations of pregnancies.2

Secondary surgical intervention is,
however, the most frequent, clinically
significant complication to early medical
abortion and for the approximately 5%
who experience this intervention, the
otherwise obvious administrative,
economical, and health-related advan-
tages are challenged.
Despite the high and increasing use of

early medical abortion worldwide, not
much research has been performed on
possible risk factors for secondary sur-
gical intervention.2 Evidence on both
acknowledged risk factors for surgical
intervention, such as gestational age at
time of the induction, as well as sug-
gested risk factors, such as high maternal
age, previous deliveries, and history of
induced abortion, is sparse, inconsistent,
and often based on outdated medical
regimes.3e8 To our knowledge, the pre-
dictive value of each of these recognized
or possible risk factors has not been
sufficiently evaluated.
Since 1997, early medical abortion

with mifepristone and misoprostol has
been available for all women with an
unwanted pregnancy in Denmark. Apart
from the first years after the introduction
of the procedure, where 600 mg mife-
pristone was followed by 0.4 mg vaginal
misoprostol, the typical regimen has
been 200 mg mifepristone followed
24e48 hours later by 0.8 mg vaginally
administrated misoprostol.9,10 All legally
induced abortions are registered in the
Danish Register of Legally Induced
Abortions (“abortion register”).11

Considering the health and socioeco-
nomic advantages of preventing the
most frequent complication to one of the
most commonly executed procedures
within gynecology and the opportunities
provided by the Danish registers, we
followed a Danish nationwide cohort of
early medical abortions with the aim of
determining how gestational age,
maternal age, previous deliveries, and
history of induced abortion influence the
risk of surgical intervention and to
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Why was this study conducted?
Being noninvasive, early medical termination of unwanted pregnancy has
increased worldwide access to induced abortion and improved safety of unsafe
abortion. Thus, avoidance of secondary surgical intervention has important
logistical and health-related implications worldwide. We therefore aimed to
identify and quantify risk factors for surgical intervention of early first-trimester
medical abortions.

Key findings
Gestational age, maternal age, previous deliveries, and history of induced abor-
tion were all found to independently influence the risk of surgical intervention of
early medically induced abortion.

What does this add to what is known?
This is the first nationwide study following a cohort of non-trial, real-life early
medically induced abortions, identifying and quantifying risk factors for surgical
intervention. The study both confirmed previous findings as well as assessed and
quantified new risk factors.
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estimate the predictive performance of a
model including these factors.

Materials and Methods
Early medical abortion in Denmark
Since 2005, early medical abortions have
been induced at home, and the typical
follow-up strategy to ensure completion
of the abortion has been a halving of
serum human chorionic gonadotropin 1
week after the mifepristone administra-
tion.10 If the follow-up serum human
chorionic gonadotropin has been
reduced by less than 50%, women un-
dergo transvaginal ultrasound examina-
tion. Surgical intervention has been
offered when ultrasound has shown a
persistent gestational sac or viable preg-
nancy. Otherwise, the decision to surgi-
cally intervene has been a clinical
estimate made by the gynecologist on
duty.10

Study population
We included all medical abortions
induced in Denmark at a gestational age
of less than 63 days during the period
2005e2015 among women aged 15e49
years, using the specific diagnostic and
treatment codes by which medical
abortions are registered in the abortion
register (Supplemental Table 1).11 The
abortions were induced with 200 mg
mifepristone followed 24e48 hours later
by 0.8 mg vaginally administrated
misoprostol.10

Study design
We followed all included pregnancies for
8 weeks from mifepristone administra-
tion. Women receiving a surgical inter-
vention (either uterine vacuum
aspiration or a hysteroscopic excision of
anticipated retained tissue) to complete
the abortion additionally are given spe-
cific surgical codes at the time of surgical
intervention in The Danish National
Patient Register.12 We defined a medical
abortion as being surgically intervened,
if one of these surgical codes was given
during the 8 weeks of follow-up
(Supplemental Table 1).
Information on gestational and

maternal age at first medical adminis-
tration was extracted from the abortion
register.11 Data on history of induced
abortion were achieved from the same
register. We distinguished between pre-
vious medically induced abortion, pre-
vious surgically induced abortion
induced before a gestational age of 56
days, and previous surgically induced
abortion induced at a gestational age of
�56 days (Supplemental Table 1).
The Danish Medical Birth Register

and The Danish National Patient Regis-
ter provided data on previous vaginal
delivery, previous cesarean delivery, and
MAY 2019 Ameri
previous manual removal of placenta
(Supplemental Table 1).12,13 A personal
identification number given to all
Danish citizens at birth or at immigra-
tion allowed reliable linkage of data be-
tween the different registers.

Statistical analysis
A multiple logistic regression model was
used to analyze the association between
the odds of surgical intervention and
gestational age groups (5th to 6th, 7th,
8th, and 9th week), maternal age groups
(15e19, 20e24, 25e29, 30e34, 35e39,
40e49 years), and reproductive history
including previous medically induced
abortions, previous surgically induced
abortions, and previous deliveries. Cal-
endar time was included in the model.
Reported were adjusted odds ratios
(ORs) with 95% confidence intervals
(CIs). To illustrate the effect of maternal
age on a continuous age scale, a second
multiple logistic regression analysis was
performed, where instead of maternal
age groups, a restricted cubic spline was
used to model the effect of maternal age
on the odds of surgical intervention. The
number and placement of knots was
chosen according to suggestions in
Harrell.14 The other variables in the
model were unchanged. The result of the
restricted cubic spline analysis was re-
ported graphically as the risk of surgical
intervention with corresponding point-
wise 95% CIs according to maternal age,
stratified by gestational age groups for
given values of reproductive history and
calendar time. A subgroup analysis was
made on first-time medical abortions.

Linear trends of time since last
induced abortion and of the number of
previous induced abortions were
analyzed in subgroups of women with
previous surgical abortion and previous
medical abortion, respectively, by
entering the variables as numeric (one
degree of freedom) in a multiple logistic
regression model also including gesta-
tional age group, maternal age group,
previous deliveries, and calendar time.
Similarly, the effects of time since last
delivery as well as number of deliveries
were analyzed in subgroups of women
with only previous vaginal deliveries
with spontaneous delivery of placenta
can Journal of Obstetrics & Gynecology 478.e2
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TABLE 1
Maternal age and reproductive history according to gestational age in women undergoing an early medical abortion

Gestational age, d 28e41 42e48 49e55 56e62 28e62

Gestational age, wk 5e6th 7th 8th 9th 5e9th

Number of abortions 21,969 32,632 22,050 9786 86,437

Percent distribution 25.4 37.8 25.5 11.3 100

Maternal age, y

15e19 2594 (11.8) 4058 (12.4) 2827 (12.8) 1344 (13$7) 10,823 (12.5)

20e24 5405 (24.6) 7903 (24.2) 5364 (24.3) 2454 (25.1) 21,126 (24.4)

25e29 4546 (20.7) 6589 (20.2) 4411 (20.0) 1973 (20.2) 17,519 (20.3)

30e34 4091 (18.6) 6140 (18.8) 4218 (19.1) 1787 (18.3) 16,236 (18.8)

35e39 3457 (15.7) 5267 (16.1) 3623 (16.4) 1579 (16.1) 13,926 (16.1)

40e49 1876 (8.5) 2675 (8.2) 1607 (7.3) 649 (6.6) 6807 (7.9)

Previous deliveries

Nulliparous 10,374 (47.2) 16,210 (49.7) 11,170 (50.7) 5041 (51.5) 42,795 (49.5)

Only vaginal deliveries, spontaneous
delivery of placenta

8913 (40.6) 12,810 (39$3) 8566 (38.8) 3728 (38.1) 34,017 (39.4)

�1 cesarean delivery 2365 (10.8) 3167 (9.7) 2031 (9.2) 893 (9.1) 8456 (9.8)

�1 manual removal of placenta 317 (1.4) 445 (1.4) 283 (1.3) 124 (1.3) 1169 (1.4)

Previous medical abortions

No 16,988 (77.3) 26,311 (80.6) 17,799 (80.7) 7723 (78.9) 68,821 (79.6)

�1 4981 (22.7) 6321 (19.4) 4251 (19.3) 2063 (21.1) 17,616 (20.4)

Previous surgical abortions

No 17,689 (80.5) 26,359 (80.8) 17,858 (81.0) 7831 (80.0) 69,737 (80.7)

�1, <56 days of gestation 1049 (4.8) 1311 (4.0) 803 (3.6) 299 (3.1) 3462 (4.0)

�1, �56 days of gestation 2611 (11.9) 4173 (12.8) 2884 (13.1) 1424 (14.6) 11.092 (12.8)

Both <56 and �56 days of gestation 620 (2.8) 789 (2.4) 505 (2.3) 232 (2.4) 2146 (2.5)

Column percentages are shown in parentheses.
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and women with at least 1 previous ce-
sarean delivery, respectively.

To test the predictive value of gestational
age, maternal age, previous deliveries, and
history of induced abortion, the cohort of
early medical abortions was divided into a
training data set, including abortions
induced in the years 2005e2012, and a
validation data set with abortions induced
in 2013e2015. The logistic regression
model including gestational age groups,
maternal age groups, previous deliveries,
previous medical abortions, previous sur-
gical abortions, and calendar time was
then fitted on the training data set and
tested on the validation data set. The same
was done for the logistic regression model
478.e3 American Journal of Obstetrics & Gynecol
including maternal age modeled as a
continuous variable with restricted cubic
spline. Reported were the areas under the
receiver operating characteristic curves
(AUCs) with 95% CIs. As a sensitivity
analysis, we also randomly split the data
into a training and validation data set, both
of the same size as for the calendar year-
based split. All analyses were performed
in R.15

Ethics approval
The study was approved by the Danish
Data Protection Agency and the Danish
Health Data Board.
Ethics approval from the Danish Na-

tional Committee on Health Research
ogy MAY 2019
Ethics was not required due to the study
being register-based.

Results
We identified 86,437 medical abor-
tions induced before 63 days of
gestation during the 11-year-long
study period among women aged
15e49 years. Of these, 5320 (6.2%)
received a surgical intervention within
8 weeks from mifepristone adminis-
tration, the majority being uterine
vacuum aspirations and only 57 being
hysteroscopic excisions of anticipated
retained tissue. Characteristics of the
women at time of the medical induc-
tion are shown in Table 1.
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FIGURE 1
Adjusted ORs of surgical intervention in women undergoing an early medical abortion

The adjusted ORs were derived from a multiple logistic regression model including gestational age groups, maternal age groups, previous deliveries,
previous medical abortions, previous surgical abortions, and calendar time.
OR, odds ratio.
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The proportion of surgical interven-
tion increased from 3.5% in abortions
induced at a gestational age of 28e41
days to 10.3% in abortions being 56e62
days at induction, OR, 3.2 (95% CI,
2.9e3.6; P < .001; Figure 1).

Compared with women aged 15e19
years, the risk of surgical intervention
increased with increasing maternal age
until the age group 30e34 years, OR, 1.7
(1.5e1.9; P < .001); hereafter, the risk
declined (Figure 1). Figure 2 illustrates
the absolute risk of surgical intervention
for each maternal age according to the
gestational age at time of the induction.
Previous deliveries increased the risk of
MAY 2019 Ameri
surgical intervention compared with
nulliparous women (Figure 1). The OR
of surgical intervention for women with
at least 1 previous cesarean delivery
compared with women with a history of
only vaginal deliveries (with sponta-
neous delivery of placenta) was 1.3
(1.2e1.5; P < .001). Women who had
can Journal of Obstetrics & Gynecology 478.e4
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FIGURE 2
Absolute risks of surgical intervention according to maternal age and
stratified by gestational age

The assessment of the risks was based on a multiple logistic regression model including maternal
age modeled as a continuous variable via a restricted cubic spline, gestational age groups, previous
deliveries, previous medical abortions, previous surgical abortions, and calendar time.

Meaidi et al. Risk factors for surgical intervention of early medical abortion. Am J Obstet Gynecol 2019.
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experienced at least 1 manual removal of
placenta had a doubled risk of surgical
intervention compared to nulliparous
women (Figure 1).

Although previous experience with
medically induced abortion reduced the
risk of surgical intervention, OR, 0.84
(0.78e0.91; P < .001), a history of sur-
gically induced abortion increased the
risk compared with women with no
experience in surgical abortion. Women
with a previous surgical abortion
induced at less than 56 days of gestation
had a greater risk of surgical intervention
compared with women with a history of
surgical abortion induced at or after 56
days of gestation (Figure 1).

A subgroup analysis of only first-time
medical abortions showed no significant
change in adjusted OR of surgical inter-
vention associated to gestational age
groups, maternal age groups, previous
deliveries, and history of surgical abor-
tions (Supplemental Figure 1).

A subgroup analysis of women having
previously experienced a medically
induced abortion showed that increasing
number of previous medical abortions
478.e5 American Journal of Obstetrics & Gynecol
reduced the risk of surgical intervention
(Supplemental Figure 2, P < .001),
whereas increasing time since last med-
ical abortion reduced the protective ef-
fect of a previous medical abortion on
the risk of surgical intervention
(Supplemental Figure 2, P ¼ .010). The
trend was opposite for women with a
previous surgical abortion. In a sub-
group analysis of women having previ-
ously experienced a surgically induced
abortion, increasing number of previous
surgical abortions increased the risk of
surgical intervention (Supplemental
Figure 3, P < .001), whereas increasing
time since last surgical abortion reduced
the negative impact of a previous surgical
abortion on the risk of surgical inter-
vention (Supplemental Figure 3, P ¼
.003).
A subgroup analysis of women with a

history of only vaginal deliveries (with
spontaneous delivery of placenta)
showed no association between number
of previous vaginal deliveries (P¼.24) or
time since last delivery (P¼ .71) and risk
of surgical intervention (Supplemental
Figure 4).
ogy MAY 2019
A similar subgroup analysis of women
with at least 1 previous cesarean delivery
showed no effect of time since last ce-
sarean delivery (P ¼ .54). However, the
odds of surgical intervention of an early
medical abortion increased with
increasing number of previous cesarean
deliveries (P ¼ .053, Supplemental
Figure 5).

Figure 3 shows the receiver operating
characteristic curve for the prediction
test performed on the calendar year-
based division of the cohort. Character-
istics of the cohort according to each
data set are provided in Supplemental
Table 2. The AUC was found to be 0.63
(95% CI, 0.62e0.64). The AUC was
similar for the model including maternal
age as a continuous variable modeled by
a restricted cubic spline, AUC 0.63 (95%
CI, 0.62e0.64). The AUC did not change
significantly when calculated in sensi-
tivity analyses where the division of the
cohort in validation and training data set
was done randomly.

Discussion
This nationwide cohort study of 86,437
early medical abortions showed gesta-
tional age, maternal age, previous de-
liveries, and history of induced abortion
to influence the risk of surgical inter-
vention of early medical abortions.

Complying with other studies on early
medical abortions induced by 200 mg
mifepristone followed 24e48 hours later
by 0.8 mg vaginal misoprostol, we found
a prevalence of surgical intervention of
6.2%.16e20

Of the variables studied, gestational
age at time of the medical induction
showed to be the most significant risk
factor for surgical intervention, tripling
the odds for medical abortions induced
in the 9th gestational week compared
with induction in week 5e6. Few studies
have shown an increase in risk of surgical
intervention with increasing gestational
age.16,17,21 A Cochrane review by Kulier
et al,4 however, could not confirm this
association.

The restricted cubic spline modeling
of maternal age showed a u-shaped as-
sociation between maternal age and risk
of surgical intervention, the risk peaking
at its highest for women in their
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FIGURE 3
The ROC curve of the prediction performance of the multiple logistic
regression model including gestational age groups, maternal age groups,
previous deliveries, previousmedical abortions, previous surgical abortions,
and calendar time

The training data set, on which the multiple regression model was fitted, consisted of the abortions
induced during the period 2005e2012, whereas the validation data set, on which the model was
tested, consisted of abortions induced during 2013e2015.
ROC, receiver operating characteristic.
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mid-thirties. Maternal age previously
has been proposed as a risk factor for
surgical intervention of early medical
abortions.5,7 To our knowledge, this is
the first study allowing a detailed
assessment of the association between
maternal age and risk of surgical inter-
vention also in very young women and
for women aged 40e49 years, thereby
revealing a u-shaped curve.

We found previous deliveries to be a
risk factor for surgical intervention.
While womenwith only previous vaginal
deliveries with spontaneous delivery of
placenta had a slight increase in risk of
surgical intervention compared to
nulliparous women, previous experience
with cesarean delivery increased the risk
by around 50%, whereas previous ne-
cessity of a manual removal of placenta
doubled the risk compared with nullip-
arous. Studies on early medical abor-
tions induced by other medical regimes
have suggested parity and cesarean de-
livery to be risk factors.6,22,23 However,
we did not find any study investigating
the effect of previous placental retention
on the risk of surgical intervention.

Multiple studies have not been able to
show an association between history of
induced abortion and risk of surgical
intervention.5e7,22 However, none of
these studies distinguished between the
different types of induction. When
stratifying into previous medically
induced abortion, previous surgical
abortion induced before or at/after 56
days of gestation, respectively, we found
previous medical abortions to reduce the
risk of surgical intervention, whereas
previous surgical abortions increased the
risk, with a history of surgical abortions
induced before 56 days of gestation
increasing the risk the most by approxi-
mately 50%.

To our knowledge, this is the first
nationwide study on risk factors for
surgical intervention of early medical
abortions. The obvious strengths of the
study are the size of the included popu-
lation, the lack of selection bias due to
the inclusion of all early medical abor-
tions induced in Denmark, as well as the
full follow-up of all included abortions.
A main limitation is the absence of in-
formation on the indication for each
surgical intervention. This is due to the
lack of systematic application of diag-
nosis codes on reason for surgical inter-
vention in the everyday clinical practice,
causing the information on indication to
be missing or have inconsistent validity.
The decision to surgically intervene an

early medical abortion is rarely based on
medical necessity.24 Ongoing pregnancy
and health-threatening hemorrhage are
not common observations in the course
of early medical abortions and, there-
fore, rarely the indication for surgical
intervention.21,24 Often, the decision to
surgically intervene is based on a clinical
estimate that depends on the individual
woman’s symptoms, complains, and
acceptability of the procedure as well as
the physician’s interpretation of the
clinical and ultrasound findings. Thus,
not knowing the exact indication for
each surgical intervention made in the
cohort limits the possibility to fully un-
derstand the causalities of the associa-
tions found. However, existing evidence
as well as the subgroup analyses provided
MAY 2019 Ameri
by this study contribute to the under-
standing of the nature of the associa-
tions. Ashok et al8 observed an
elimination of the association between
gestational age and risk of surgical
intervention by offering a second dose of
misoprostol to women who did not
achieve a complete abortion after the
first dose, suggesting that increasing
gestational age increase the risk of sur-
gical intervention due to an increased
risk of retained tissue.

The finding of a u-shaped association
betweenmaternal age and risk of surgical
intervention may indicate multi-
causality. Ashok et al8 showed the
induction-to-abortion interval, defined
as the time from administration of
prostaglandins to passage of products of
conception, to increase with increasing
maternal age. In contrast, Suhonen
et al25 found a negative correlation be-
tween age and pain evoked by medical
abortion. It is known that women’s
acceptability of the early medical abor-
tion procedure influences the clinical
can Journal of Obstetrics & Gynecology 478.e6
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decision to surgically intervene, with low
acceptability increasing the risk of sur-
gical intervention.24,26,27 Thus, when
possible reasons exist for both increasing
and decreasing risk of surgical inter-
vention with increasing maternal age,
the u-shaped association could be plau-
sibly explained.

In a study of the association of ultra-
sonographic parameters of cesarean scar
defect and outcome of early termination
of pregnancy, Au et al28 found that
ultrasonographically visible cesarean
scar defect was associated to an increased
risk of surgical intervention of early
medical abortion. In the current study,
we observed the trend of increased risk
of surgical intervention with increasing
number of previous cesarean deliveries,
whereas no trend was observed for time
since last cesarean delivery. These find-
ings suggest and support that the asso-
ciation between previous cesarean
delivery and risk of surgical intervention
may be anatomical, eg, related to scar
formation.

Increasing number of previous surgi-
cal abortions was found to increase the
risk of surgical intervention, a risk,
however, that decreased over time.
Increasing number of previous medical
abortions had a protective effect, which
also decreased by time. Women with a
history of surgical abortions have expe-
rienced a different abortion procedure
with less bleeding and pain experience.
This may cause an expectation of less
bleeding and pain during an early med-
ical abortion, thereby less acceptability. If
a woman is familiar with the sometimes-
extensive bleeding and pain accompa-
nying amedical abortion due to previous
experience, she may have greater
acceptability. The impact of such previ-
ous experiences could mean less with
time. We also found that women with a
previous surgical abortion induced
before a gestation of 56 days had a
greater risk of surgical intervention
compared with women with a history of
surgical abortions induced at a gestation
of 56 days or more. Since abortion pro-
viders in Denmark do not recommended
surgical abortion for the termination of
pregnancies with a gestational age of less
than 56 days, most womenwith a history
478.e7 American Journal of Obstetrics & Gynecol
of such have gone against medical rec-
ommendations, possibly indicating a
relatively low acceptability of medical
abortions.
Although the study identified risk

factors for surgical intervention of early
medical abortions, the prediction per-
formance of these risk factors was found
to be low. We consider this finding to
represent the aforementioned complex,
diverse, and multicausal nature of the
indication for surgical intervention.
Despite the low prediction performance,
we believe that the knowledge of the
existence of risk factors may contribute
to a reduction of surgical interventions
of early medical abortions. n
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SUPPLEMENTAL FIGURE 1
Adjusted ORs of surgical intervention in women with no previous experience with medically induced abortion

The ORs were estimated by a multiple logistic regression model including maternal age groups, gestational age groups, previous deliveries, previous
surgical abortions, and calendar time.
CI, confidence interval; OR, odds ratio.
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SUPPLEMENTAL FIGURE 2
Adjusted ORs of surgical intervention in women having experienced at least 1 previous medical abortion

The ORs were estimated by a multiple logistic regression model including number of previous medical abortions, time since last medical abortion,
maternal age groups, gestational age groups, previous deliveries, previous surgical abortions, and calendar time.
CI, confidence interval; OR, odds ratio.
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SUPPLEMENTAL FIGURE 3
Adjusted ORs of surgical intervention in women having experienced at least one previous surgical abortion

The ORs were estimated by a multiple logistic regression model including number of previous surgical abortions, time since last surgical abortion,
maternal age groups, gestational age groups, previous deliveries, previous medical abortions, and calendar time.
CI, confidence interval; OR, odds ratio.
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SUPPLEMENTAL FIGURE 4
Adjusted ORs of surgical intervention in women having experienced only previous vaginal deliveries (with spontaneous
delivery of placenta)

The ORs were estimated by a multiple logistic regression model including number of previous vaginal deliveries (with spontaneous delivery of placenta),
time since last previous vaginal delivery (with spontaneous delivery of placenta), maternal age groups, gestational age groups, previous medical
abortions, previous surgical abortions, and calendar time.
CI, confidence interval; OR, odds ratio.
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SUPPLEMENTAL FIGURE 5
Adjusted ORs of surgical intervention in women having experienced at least 1 previous cesarean delivery

The ORs were estimated by a multiple logistic regression model including number of previous cesarean deliveries, time since last cesarean delivery,
maternal age groups, gestational age groups, previous medical abortions, previous surgical abortions, and calendar time.
CI, confidence interval; OR, odds ratio.
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SUPPLEMENTAL TABLE 1
Data sources as well as diagnosis and treatment codes used to identify variables of interest

Variable Data source

Codes from The International Classification of
Diseases and Related Health Problems, 10th
Revision, The Nordic Medico-Statistical Committee
Classification of Surgical Procedures, and The
Danish Classification System for Non-Surgical
Procedures

Medically induced abortion, study unit The Register of Legally
Induced Abortions11

DO04/DO06 þ BKHD40 þ BKHD41

Previous medically induced abortion The Register of Legally
Induced Abortions

DO04-06 þ BKHD40/BKHD44 þ BKHD41/BKHD45

Previous surgically induced abortion The Register of Legally
Induced Abortions

DO04-06 þ KLCH03/KLCH00

Previous delivery The Danish Medical
Birth Register13

Each observation in the data source consists of 1
delivery

Cesarean delivery The Danish National
Patient Register12

KMCA00-96

Manual removal of placenta The Danish National
Patient Register

KMBA30

Surgical intervention subsequent
to a medically induced abortion

The Danish National
Patient Register

KMBA 00, KMBA03, KLCH00, KLCH03, KLCH13,
KLCB98, KLCB25, KULC02
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SUPPLEMENTAL TABLE 2
Gestational age, maternal age, and reproductive history according to training and validation data set for the primary
prediction performance test

Variable Training set n (%) Validation set n (%) Total n (%)

Abortions 57,259 (66.2) 29,178 (33.8) 86,437 (100)

Gestational age, wk

5th-6th 12,835 (22.4) 9134 (31.3) 21,969 (25.4)

7th 21,818 (38.1) 10,814 (37.1) 32,632 (37.8)

8th 15,591 (27.2) 6459 (22.1) 22,050 (25.5)

9th 7015 (12.3) 2771 (9.5) 9786 (11.3)

Maternal age, y

15e19 7329 (12.8) 3494 (12.0) 10,823 (12.5)

20e24 13,315 (23.3) 7811 (26.8) 21,126 (24.4)

25e29 11,000 (19.2) 6519 (22.3) 17,519 (20.3)

30e34 11,205 (19.6) 5031 (17.2) 16,236 (18.8)

35e39 9807 (17.1) 4119 (14.1) 13,926 (16.1)

40e49 4603 (8.0) 2204 (7.6) 6807 (7.9)

Previous deliveries

Nulliparous 28,272 (49.4) 14,523 (49.8) 42,795 (49.5)

Only vaginal deliveries, spontaneous delivery of
placenta

22,727 (39.7) 11,290 (38.7) 34,017 (39.4)

Cesarean delivery (�1) 5565 (9.7) 2891 (9.9) 8456 (9.8)

Manual removal of placenta (�1) 695 (1.2) 474 (1.6) 1169 (1.4)

Previous medical abortions

No 47,110 (82.3) 21,711 (74.4) 68,821 (79.6)

�1 10,149 (17.7) 7467 (25.6) 17,616 (20.4)

Previous surgical abortions

No 46,216 (80$7) 23,521 (80$6) 69,737 (80$7)

�1, <56 days of gestation 2359 (4$1) 1103 (3$8) 3462 (4$0)

�1, �56 days of gestation 7319 (12$8) 3773 (12$9) 11,092 (12$8)

Both <56 and �56 days of gestation 1365 (2$4) 781 (2$7) 2146 (2$5)

The training and validation data set are based on a calendar-time division of the original cohort.
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