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Characteristics of pregnant women who report
previous induced abortions*
SUSAN HARLAP 1 & A. MICHAEL DAVIES 2

Associations between previous induced abortion and demographic and health factors in
pregnancy were measured in 9 874 women who gave birth and who had been interviewed
during pregnancy. Previous abortion was most rare among women having their first baby
and increased with increasing birth order up to the fourth, thereafter decreasing. It was
positively correlated with maternal age and negatively with age at marriage. There was no
effect ofyears of schooling, when other variables were taken into account, but there were
significant differences between ethnic groups, abortion being commonest among Jewish
women from North African countries and more prevalent in those from western and Asian
countries than in the second-generation Israel-born or in Arab women.

Women who reported abortions were less likely to be strict as regards religious
observance and less likely to have had a previous stillbirth or child death, other variables
being equal. They were more likely to be smokers orformer smokers and to be delivered of
their babies in certain obstetric units. They more often reported vomiting, bleeding, and
medication in early pregnancy. On the other hand, there was no significant association with
diabetes, anaemia, blood groups, or season of birth.

The findings show that women reporting previous induced abortions differ significantly
from other pregnant women in a wide range ofdemographic and health characteristics. Such
women may also be biased for complications of pregnancy and outcome, particularly if
selectedfrom a clinic population. Observations that indicate a deleterious effect of induced
abortions on subsequent pregnancy outcomes must therefore be interpreted with considerable
caution.

The recent explosive increase in the numbers of
legal induced abortions, particularly in the United
Kingdom and USA, has led to increasing concern
over their possible harmful effects. Gynaecologists
report an association between induced abortion and
subfertility (1), miscarriage (2, 3), and premature
births (4) in women who subsequently want to have
children. Whereas there is much information on the
immediate sequelae of induced abortion (5), accurate
information about the frequency and severity of the
late sequelae is difficult to obtain. Proposals have
therefore been made for prospective studies of late
sequelae, based on a case-control approach, women
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being recruited from antenatal clinics (6). Women
who have had abortions, however, may differ in
many ways from those who have not, and the
outcome of a subsequent pregnancy may be affec-
ted by these other variables no less than by the
previous abortion. This paper defines some of these
variables in the pregnant women included in the
Jerusalem perinatal study and discusses their pos-
sibly confounding effects on the interpretation of
studies of the late consequences of induced abortion.

MATERIAL AND METHODS

This analysis makes use of data collected in the
current Jerusalem perinatal study (7). A record-
linkage technique combines information from birth
and death certificates, labour rooms and obstetric
departments, maternal and child health stations, and
paediatric wards. The study, which has been de-
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scribed in detail in previous publications (7, 8),
covers all the 6000-7000 annual births to West
Jerusalem residents (all of which take place in
hospitals) and surveys all infant deaths, paediatric
inpatient morbidity, and most major malformations
recognized within the first 3 years of life.
Data on previous abortions, bleeding, vomiting,

and medication taken in early pregnancy was avail-
able for a limited cohort of women who were
interviewed in 1965-68 at one-usually the first-of
their antenatal visits to certain maternal and child
health centres or hospital clinics. The interviewed
cohort covered 64% of the pregnant population.

Statistical techniques
In order to assess the independent association of a

large number of demographic and health variables
with previous induced abortions, we have used a
multiple regression technique. A computer library
programme-a development of BMD 2R (9)-was
used. This programme tests a linear additive model
and proceeds by a step-up method of selection. At
each step, residual variation is tested against each of
the variables not in the regression equation. The
programme selects the most significant of these
variables (that with the highest F-value) and incor-
porates it into the equation, then proceeding to the
next step. In this study we used an option to stop the
analysis when none of the remaining variables had
an F-value of 3.84 (a significance level of 5%).
Furthermore, at each step the programme was set to
scan the F-values of each of the variables in the
equation and to exclude any that had fallen below
3.5 as a result of the addition of some other variable.
The dependant variable in these analyses was the

woman's reporting of a previous induced abortion, a
dichotomy coded 0 for none, or 1 for one or more
abortions. The predictor, so-called " independent",
variables are continuous (age, age at marriage, time,
season of birth); discrete (degree of religious obser-
vance); or dichotomous. Time was coded in days.
Season of birth was tested as sine and cosine func-
tions of a 365-day cycle and their first pair of
harmonics. Degree of religious observance was
coded on an 8-point scale from 0 for nonobservant
or not Jewish, to 7 for ultra-orthodox Jewish women
observing ritual food and sexual laws and other
religious traditions. All other variables were coded
as dichotomies of 0 if the characteristic was absent
and 1 if present. These were categories of birth
order, education, ethnic group, smoking, hospital of
birth, and various health characteristics.

We also used regression analyses to calculate
standardized rates of previous induced abortions for
certain variables, the prediction for reporting pre-
vious induced abortions in categories of the variable
in question for the woman who was average in all
other respects-i.e., all other variables being set at
their mean values.

RESULTS

Of the 9 874 women studied, 709 (7.2 %) reported
one or more previous induced abortions.

Fig. 1 shows the effect of birth order. Previous
induced abortions are the most rare (3.0%/) in
women having their first baby. They increase in
frequency with increasing birth order to a maximum
of 12.1 % in women having their fourth babies;
thereafter they decrease. The standardized rates
show that this pattern is essentially unchanged when
other variables are taken into account and all differ-
ences are significant.
The effects of ethnic group and origin are shown

in Table 1. Previous induced abortions are the most
rare in Arab women, other variables being equal,
and the most common in Jewesses from countries of
North Africa, with standardized rates of 2.2% and
8.9 %, respectively. Women of western origin tend to
have had more induced abortions than those of
Asian origin or second-generation Israelis. Immi-
grants show more than the native-born, but the
differences are not significant.
There is no significant effect of the number of

years of formal schooling of the mother, once other
variables are taken into account. Abortions tend to
be more frequent in women with only primary-
school education than in those with high-school or
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Fig. 1. Previous induced abortions, according to birth
order of the pregnancy.
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Table 1. Previ ous induced abortions according to
ethnic group and immigration

Percentage of women reporting
Birth place Number of previous induced abortion
of mother's pregnant sgiiac

father women cue Stan asignificancedinterviewed crude dardizeda (standadized

Arabs 108 6.5 2.2 n.s.

Jews born in:

Asia 3 795 7.1 6.6 n.s.

North-Africa 2665 7.8 8.9 P < .001

the west 2104 7.7 7.5 P<.01

Israel 1 202 5.4 5.1 (dummy)

mother born in Israel 3 574 7.0 6.5 n.s.

mother born abroad 6 300 7.3 7.6

total 9 874 7.2 7.2

a Adjusted for all other significant variables (see text).

higher education. They are the least common in
those who have little or no formal education.

Previous induced abortion is correlated with ma-
ternal age (Fig. 2), and this is true for both crude
rates and the regression line that takes into account
the effects of other variables. The older the woman
at marriage, the lower the frequency of previous
induced abortion-a relationship not obvious from
crude rates but significant by regression analysis.
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Fig. 3. Abortion history according to smoking habits.

Smokers have twice the rate of reporting previous
induced abortion than nonsmokers (P <0.001),
other variables being equal (Fig. 3). Women who
have given up smoking are intermediate between the
two groups.

Fig. 4 shows the effect of religious observance,
which was the most significant of the variables tested
in this study. Ultra-orthodox women, who observe
the tradition of going to the ritual bath after each
menstruation, seldom report previous induced abor-
tions. When other factors are taken into account,
such women have a standardized rate of abortions of
1.1 %, compared with 3.8% for women who merely
observe part of the ritual and 12.7% for nonobser-
vant women. There is a strong positive correlation
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Fig. 2. Previous induced abortions, according to age at
interview.
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Fig. 4. Previous induced abortions, according to
degree of religious observance.
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DISCUSSION

~7 crude

standardized The findings show that pregnant women reporting
previous induced abortions differ significantly from
other women in a wide range of demographic and
health variables. Such women, by virtue of these

differences alone, are at greater risk of an unfavour-
Ii Iii ii ii | |able pregnancy outcome. Because they are older,

women with previous induced abortions are more
yes no yes no yes - no yes no likely to have a stillbirth, and their offspring are at
uterine first first previous greater risk of death in infancy and certain congeni-
scar trimester trimbster stillbirth or

bl.eding vomiting child death tal malformations. Because these women smoke
WHO 75823 more than others, their babies weigh less at birth.

vious abortions, obstetric complications, and Their tendency to first-trimester bleeding, vomiting,

and medication might be associated with an increase
in congenital malformations in their offspring. Their

eligiosity and early marriage, high fertility, ethnic and religious characteristics indicate that they
certain obstetric units, and other aspects may well be exposed to a range of environmental

)nal behaviour. Its correlation with educa- factors differing from those for women without
with smoking is, however, negative. induced abortions. As they tend to give birth in
ationships to abortion of certain obstetric certain obstetric units, complications of pregnancy
h characteristics are shown in Fig. 5 and and labour may be recorded differently.
Women with previous stillbirths or child We have previously reported (10) that women who
d to report previous induced abortion less deliver in different hospitals in Jerusalem are ex-

ereas those with a uterine scar and those posed to different probabilities of obstetric interven-
subsequently delivered in the Hadassah tion and successful outcome. James (11) and

y Hospital reported them more often. Yerushalmy (12) pointed out that smokers are

Lbortion was more common among those more extroverted, less likely to use contraceptive
vomiting and bleeding in early pregnancy methods, and more likely to drink spirits than
ose who took medicaments, although for nonsmokers. They also differ in other ways and
variable the difference could be due to some of these other differences may also affect the
other variables that showed no significant outcome of pregnancy.

ip to previous induced abortion, when All these possibly confounding variables would

zed for other factors, were blood group, need to be taken into account in planning a study to

defined as haemoglobin <100 g/litre), dia- evaluate the effects of induced abortions on the

season of birth. outcome of subsequent pregnancies. Other factors,

such as previous miscarriages, births of malformed

Previous induced abortions according to infants, and contraceptive behaviour, should also be
haracteristics considered. A case-control approach would thus

seem to be impracticable in view of the large number
Percentage of women reporting of variables involved.

Number of previous induced abortion

ig pregnant sa significance A further source of difficulty would arise in a

interviewed cru dardized a (standardized study population recruited from clinics. Women
rates) would be more likely to report a previous artificial

977 14.4 12.3 P < .001 termination if they subsequently suffered any gynae-
:)r gave 9.9cological trouble, whether or not such upsets were
ore 737 11.0 9.9 P <.001 related to the termination. Women who had diffi-

8160 6.0 6.3 (dummy) culty in becoming pregnant or who had a miscar-
riage or threatened miscarriage might attribute these

9 874 7.2 7.2 complications to previous induced abortions and
tend to report them to the obstetrician. This could

!d for all other sianificant variables (see text). be one explanation for the strong association be-
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tween first-trimester bleeding and previous abortions
in the women in our study.

Bleeding in early pregnancy may be a real sequel
of induced abortions, on the other hand. If this is
true, then women with abortions may be selectively
biased for miscalculation of the expected date of
delivery. Such women will have an apparently in-
creased frequency of short gestations.

Studies based on antenatal populations may thus
overestimate the possibly harmful effects of induced

abortions on subsequent births. Such studies could
play a useful role, however, in defining the compli-
cations that definitely do not follow abortions and
in suggesting research needs for more exact studies.
At the present time, very little is known of the late
sequelae of artificial termination of pregnancy and
broad directions for research need to be defined. In
the final analysis, it is unlikely that it will be possible
to evaluate the late effects of induced abortions fully
without a long-term prospective study starting at the
time of the artificial termination.
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RESUMJt

CARACTERISTIQUES DES FEMMES ENCEINTES QUI SIGNALENT DES INTERRUPTIONS
DE GROSSESSP ANTERIEURES

On a mesure, chez 9 874 femmes interrogees au cours
de leur grossesse, les relations entre I'avortement pro-
voqu6 anterieur et les facteurs demographiques et medi-
caux de la grossesse. L'avortement provoqu6 6tait extre-
mement rare chez les primipares; sa frequence augmentait
en fonction du nombre des naissances jusqu'A la qua-
trieme, pour regresser ensuite. Les interruptions de gros-
sesse ant6rieures etaient en correlation avec l'age de la
mere et sans correlation avec l'Age au mariage. Lorsque
d'autres variables etaient prises en consideration, le
nombre des annees d'etudes ne jouait aucun role mais des
differences importantes apparaissaient entre les groupes
ethniques, I'avortement provoque etant le plus courant
chez les femmes juives des pays d'Afrique du Nord et plus
frequent chez les Juives des pays occidentaux et asiatiques
que chez les Israeliennes de la deuxieme gen6ration ou
chez les femmes arabes.
Toutes les autres variables 6tant 6gales, les femmes qui

avaient eu des avortements etaient g6n6ralement moins
strictes sur le plan de l'observance religieuse, et la pro-

babilite qu'elles aient eu un enfant mort-n6 ou perdu un
enfant 6tait moindre. Par ailleurs, il y avait plus de chances
que ces femmes soient fumeuses ou anciennes fumeuses
et mettent leurs enfants au monde dans certaines unit6s
d'obstetrique. Elles signalaient plus souvent des vomisse-
ments, des hemorragies et un traitement medicamenteux
au debut de la grossesse. Par contre, il n'y avait pas de
corr6lation significative avec le diab6te, l'anemie, le
groupe sanguin ou la saison de naissance.

II ressort de ces resultats que les femmes qui signalent
des interruptions de grossesse anterieures se distinguent
nettement des autres femmes enceintes par toute une
serie de caracteristiques d6mographiques et medicales.
II se peut aussi qu'elles soient pr6dispos6es aux compli-
cations de la grossesse et de l'accouchement, en particu-
lier si elles sont choisies dans une population clinique.
Par cons6quent, les observations faisant etat de l'effet
defavorable des interruptions de grossesse sur l'issue des
grossesses ulterieures, doivent etre interpretes avec
beaucoup de prudence.
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