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SUMMARY We reviewed 1791 singleton pregnancies of women with a history of previous induced
abortion and compared them with 14 857 pregnancies in mothers with no previous induced
abortions. Therapeutic termination of pregnancy was associated with a statistically significant
increase in the incidence of low birth weight infants and bleeding in the first trimester of pregnancy.
When other variables were examined, no significant differences were found between the two groups,

except for a significantly higher rate of stillbirths among women who had not had a prior induced
abortion. There were no increases in major or minor congenital malformations.

Induced abortion is still widely used as a birth control
measure despite the availability of various
prophylactic measures. It is a relatively safe
procedure, but the potential for late complications,
such as sterility, ectopic pregnancy, spontaneous
abortion, low birth weight, and birth defects, is a
major public health concern.1-19

Induced abortions are performed in Israel by
qualified physicians.'6 18 Generally, one of two
abortion methods was employed in Jerusalem at the
time of this study: a dilatation and curettage or, for
later abortions, intrauterine saline injections.
We report here on the complications of pregnancy,

labour, and delivery, as well as outcome of pregnancy
following induced abortions in Jerusalem during a 26
month survey period. As a similar analysis'6 ofthe late
sequelae of induced abortion in the Jerusalem
parturient population was undertaken over a decade
ago, we were able to compare these two experiences,
reflecting societal changes, as well as improvements in
the management of pregnancy, labour, and delivery
during the period between the surveys.

Population and Methods

The reproductive histories of 16 648 women with
singleton births were obtained by postpartum
interviews with each mother. Over 98% of the target
population was interviewed. The population consisted
of all live and stillborn infants born at the three largest
Jerusalem obstetric units, comprising 93% of West
Jerusalem births, from November 1974 through
December 1976.

As obstetric services in Israel are free, virtually all
(99-5%) of the mothers received antenatal care. All
births took place in a hospital setting, and high
utilisation rates of mother and child health clinics20
and hospital inpatient services21 increased the
likelihood that significant maternal and fetal problems
were quickly and accurately recognised. Additional
information about the mothers and the outcome of
their pregnancies was ascertained independently from
hospital records and correlated with the data from the
interviews. Copies of all death certificates were
received from the Ministry of Health, and a record-
linkage technique continuously updated the file with
this information as well as that on congenital
malformations and hospital inpatient morbidity,
collected from obstetric departments, mother and
child health clinics, and hospital paediatric
departments throughout Israel.
The data were made available from the Jerusalem

study on oral contraceptive use,22 one of the
interlocking epidemiological studies comprising the
Jerusalem Perinatal Study. The design and methods of
the latter project have been reported elsewhere.23 24
The frequency of each variable in the study was
compared to that of a control group consisting of all
other women in the parturient population during the
26 months of the study.

STATISTICAL ANALYSIS
Because study and control cases (women with and
without previous induced abortions, respectively)
might have differed with respect to many factors, we
adjusted for possible confounding variables using a
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multiple regression analysis. Despite the absence of
certain theoretical requirements,'6 a regression
method seemed appropriate to achieve our objective
of an overall survey summarising possible
complications of pregnancy, labour, and delivery
following induced abortions. For each outcome of
pregnancy (eg, death, low birth weight,
malformations) a stepwise regression analysis'6 was
performed placing the variable for the number of
previous abortions into the equation at the first step,
and continuing to incorporate other variables until
none remained with a residual effect significant at the
5% level. From the resulting regression equations
standardised rates were calculated for each outcome in
women with or without previous induced abortions.
These rates were standardised to the "average
woman" ofthis study, ie, the mother forwhom each of
the other predictive variables takes its mean value.
For presentation, the crude rates for each outcome

are also presented with the standardised rates and
significance levels, which refer to the t tests of the
regression coefficients for induced abortions. A
detailed account of how each variable was coded and
the regression equations for each outcome of
pregnancy are available from the authors.

The. following variables were tested in each
regression analysis, where appropriate:
-Demographic characteristics of the mother: age,
formal education, ethnic origin, religion, marital
status, body mass index, parity, municipal taxation
level, smoking (number of cigarettes per day).
-Outcome: stillbirth, major and minor congenital
malformations (defined in a previous study24), low

birth weight of <2500g, sex ratio, birth weight,
gestational age.

Complications of pregnancy: bleeding in the first
trimester, ABO and Rh isoimmunisation,
hypertension, toxaemia, hydramnios.

Complications of labour: breech presentation,
prolonged rupture of membranes (>24 hours),
placenta praevia, abruptio placentae, cord prolapse,
cord anomalies, fetal distress or asphyxia, postpartum
haemorrhage.

Interventions in labour: induction, forceps
delivery, vacuum extraction, caesarean section,
intervention in the third stage (eg, manual removal of
placenta), normal delivery (defined as vertex with
none of these interventions).

Results

The study group consisted of 1791 women who
reported one or more previous induced abortions.
Low birth weight babies of less than 2500 g were born
more frequently (p <0-002) to women with previous
induced abortions (table 1). In general, the risk for low
birth weight increased with increasing number of
previous induced abortions in all parity groups (table
2). The incidence oflow birth weight was notably high
for primiparous women and varied directly with the
number of previous induced abortions.
Major and minor congenital malformations were no

more common among the offspring of mothers with
previous induced abortions, nor was any difference in
sex ratio found. The stillbirth rate was significantly
lower (p<0-001) for the study group (table 1).
The incidence of bleeding in the first trimester was

significantly higher (p<0-001) in pregnancies of
women with a history of previous induced abortions.
Other complications ofpregnancy (table 3), including
ABO and Rh isoimmunisation, toxaemia, and
hydramnios, were not more common.
The frequency of complications and interventions

of labour and delivery are presented in tables 4 and 5.
No statistically significant differences were found
between the control and study groups. Prolonged
rupture of membranes, abruptio placentae, cord
anomalies, and postpartum haemorrhage (table 4)
initially appeared to be more frequent among women
with previous induced abortions. However, these
excesses were due mainly to an unfavourable
distribution of other variables (eg, maternal age,
parity, and ethnic origin) in the study group.

Similarly, the crude rates of both caesarean section
and obstetric intervention in the third stage of labour
(table 5) were higher in the induced abortion group,

Table I Pregnancy outcome related to previous induced abortion
Crude rates (per 100) Standardised rates (per 100)

Total No previous .1 No previous 21
interviewed induced previous induced previous Significance

Outcome ofpregnancy cohort abortion abortion abortion abortion p

Stillbirth rate/1OO0 7-9 8-5 3-4 8-4 4 9 <0001
Major malformations/1000 10-2 10-2 10-6 10-2 10 1 NS
Minor malformations/1000 65 5 65 2 68-1 65-5 65-2 NS
Low birth weight <25kg/100 58 55 81 56 71 <0002
% Males 520 52-1 51-2 52-0 52-0 NS

Total singleton births 16 648 14 857 1791 14 857 1791
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but again the differences disappeared after controlling
for confounding variables.

Discussion

Our large study confirms the finding of excess low
birth weight among offspring born after induced
abortion, while controlling for confounding variables.

Table 2 Percent of low birth weight infants according to
pregnancy order and number ofprevious induced abortions*

Parity

No. ofprevious
induced abortions 1 2 3 4 5 6 7 8 29 Total

0 63 5-1 46 5 1 60 47 55 63 57 55
1 108 58 33 67 58 105 143 77 68
2 172 176 8-0 100 75 59 150 120

>3 15.4 4-8 50 136 105 146 109

* Without regression analysis

The relevant literature has provided no consensus of
opinion in this regard and has presented a variety of
theories in order to explain the differences between
studies. 1-19
Of special interest, congenital malformations were

not increased in babies born to women reporting
previous induced termination of pregnancy. This is in
agreement with other investigations.'0121425 The
Jerusalem study of the late sequelae of induced
abortions,t6 published over a decade ago, attracted
special attentiont 25 because it was one of the few
studies that found a significantly higher rate of major
and minor malformations in infants born to women
with a history of previous induced abortion. The
explanation for this finding was not apparent from
analysis of the data. In the present study from
Jerusalem, the use of dilatation and curettage, and the
significantly higher rate of first trimester bleeding
observed among women reporting previous induced
abortion, were not associated with a significant

Table 3 Complications ofpregnancy related to previous induced abortion

Crude rates (per 100) Standardised rates (per 100)

Total No previous 2 1 No previous .1
interviewed induced previous induced previous Significance

Complications of pregnancy cohort abortion abortion abortion abortion p

Bleeding in first trimester 15 9 15 2 220 15 2 21 8 <00001

Hypertension 3 2 3-2 2-8 3 2 2 9 NS

ABO incompatibility 0 6 0 6 0 5 0-6 0 6 NS

Rh incompatibility 02 0-2 0 2 0 2 0 2 NS

Toxaemia 1-4 15 12 15 1.1 NS

Hydramnios 0 7 0-7 0 4 0 7 0 4 NS

Total singleton births 16 648 14 857 1791 14 857 1791

Table 4 Complications of labour related to previous induced abortion

Crude rates (per 100) Standardised rates (per 100)

Total No previous .I No previous .1
interviewed induced previous induced previous Significance

Complications of labour cohort abortion abortion abortion abortion p

Breech 3.3 32 3.5 3.3 29 NS

PROM 5-7 5.5 7.5 5-7 61 NS

Placenta praevia 0-4 0 4 0 5 0-4 0-4 NS

Abruptio placentae 0 4 0 4 0 7 0 4 0-5 NS

Cord prolapse 0-4 04 04 04 04 NS

Other cord anomalies 9.1 8 8 11 4 9 0 10 3 NS

Fetal distress/asphyxia 9.9 9.9 9.9 100 9.4 NS

Postpartum haemorrhage 2-6 2 6 3 3 2 3 2 6 NS

Total singleton births 16 648 14 857 1791 14 857 1791

* Prolonged rupture of membranes
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Table 5 Interventions in labour by previous induced abortions

Crude rates (per 100) Standardised rates (per 100)

Total No previous 2I No previous .1
interviewed induced previous induced previous SignificanceIntervention in labour cohort abortion abortion abortion abortion p

Normal delivery
(no interventions) 59-3 59-6 57-5 59-4 58 8 NS

Induction of labour 27-9 28-0 26-9 27-9 279 NS

Forceps 2-2 2-3 1.8 2-3 2-2 NS

Vacuum extraction 5-4 5-4 5-5 5-4 4 9 NS

Caesarean section 6-4 6-2 8-5 6-4 6-2 NS

Intervention in 3rd stage
(manual removal of placenta) 3-7 3-6 4-5 3-7 3-6 NS

Total singleton births 16 648 14 857 1791 14 857 1791

increase in the rate of major or minor congenital
malformations in the offspring of pregnancies
following induced abortion.

Further comparison of the two Jerusalem studies
reveals an increase in the number of women with a
history of previous abortions over the eight year
period (10-8% v 6-8%). Both studies found an
increase in the low birth weight rate and in the
incidence ofbleeding in the first trimester ofpregnancy
for women with previous induced abortions.
However, the present study did not reveal a significant
increase in third stage obstetric interventions, and the
decrease in stillbirth rate was not shown to be
significant for the study group in the former study.16
The present study may have been affected by several

sources ofbias.' Selection bias probably did not have a
strong influence on our data because both control and
study groups belonged to the same predefined target
population. Aborters were identified through
interview of almost all (98%) women in the target
population. Identifying previous aborters by interview
might have introduced a recall bias, as women with a
normal subsequent pregnancy experience could
preferentially fail to report a previous abortion even
when questioned directly.'6 An attempt to quantify
the under-reporting of abortions in Jerusalem at the
time of our study has been undertaken.26 One sixth of
a group of women who underwent induced abortion
and subsequently gave birth denied the abortions in a
medical interview. It follows that the control group
could include a small proportion ofwomen who did, in
fact, have induced abortions. If this were true, the
results would probably underestimate the true risk of
undesirable sequelae.'6 On the other hand, a possible
information bias' might lead to an overestimation of
the danger of induced abortion, as women are more
likely to report previous induced abortions ifthey have

subsequently suffered an adverse outcome' or a
complication of early pregnancy,'6 regardless of
whether the condition was actually related to the
previous abortion. Such women would artifactually
appear to be at higher risk for an unfavourable
pregnancy outcome.'6
An associated link between low birth weight and

previous induced abortion does not necessarily imply
that the increase in the rate of induced abortion will
have an overall adverse effect on public health. While
the increasing use of legal abortion was related to an
increase in low birth weight in Hungary,27 28 an
opposite relation was reported from the US.29 The
number of infants born to parents of low social class
has been proposed as the explanation for the overall
increase of post-abortion low birth weight recorded in
Hungary.27 In contrast, the subsidised family planning
services for low income women and the increase in the
legal abortion rate in the US has led to a reduction of
neonatal mortality30 and low birth weight rate.29 It
seems that liberalisation of abortion laws, combined
with comprehensive family planning programmes
might have an overall beneficial effect for society, even
in the light of seemingly harmful effects on child-
bearing following induced abortions.

Reprint requests: David K Stevenson, MD,
Department of Pediatrics, Stanford University School
of Medicine, Stanford, CA 94305, USA
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