
Low Birth Weight in Relation to
Multiple Induced Abortions

Margaret T. Mandelson,
Daling PhD

MPH, Christopher B. Maden, PhD, and JanetR

Introducton
Since 1986, approximately 1.6 mil-

lion induced abortions have been per-
formed in the United States each year. 1 As
the vast majority ofwomen who undergo
abortion eventually wish to deliver, it is
important to identify possible deleterious
effects of induced abortion on future preg-
nancy outcome. Many studies report that
a single induced abortion does not in-
crease awoman's risk for delivering a low-
birth-weight infant in a subsequent
pregnancy.2-6 However, the effect of mul-
tiple induced abortions is less clear.7 Mul-
tiple induced abortions may increase the
likelihood of pregnancy loss or of preterm
delivery resulting in a low-birth-weight in-
fant in two general ways: cervical trauma
from forced mechanical or rapid dilatation
during the abortion procedure, or cervical
and uterine adhesions due to curettage or
infection.

Most studies of the risks of induced
abortion on future reproductive outcome
were conducted before a large proportion
of women had the opportunity to have
two, three, or more induced abortions.
We report results from a population-based
study of risk oflow birth weight inwomen
with multiple induced abortions prior to
their first birth.

Methods

The Washington State birth certifi-
cate uses a check-box format to record
information on demographic characteris-
tics, complications of labor and delivery,
and birth outcome. Information on history
of prior induced abortions-specifically,
the number ofprior induced abortions and
the date ofthe last induced or spontaneous
abortion-was added to the birth certifi-
cate in 1984.

Women without a prior live birthwho
resided in one of the three most urban
counties of Washington State (King,
Pierce, and Spokane) and who delivered a
live-born singleton infant between Janu-
ary 1, 1984, and December 31, 1987, were
eligible for study. Because only a small
proportion of Washington residents are
non-White, this analysis was restricted to
White women. Two thousand women
without a history of induced abortion and
2000women with one prior abortion were
randomly sampled from the population us-
ing the birth certificate tapes. All eligible
women with two (n = 1852), three
(n = 522), and four or more (n = 173) in-
duced abortions prior to their birth were
identified. Six women were excluded for
delivering infants with birth weights con-
sidered out of range (less than 450 g
[n = 4], greater than 7000 g [n = 2]). The
total study population consisted of 6541
White women.

Unconditional logistic regression8
was used to provide parameter estimates
of the risk of low birth weight (less than
2500 g) associated with one, two, three,
and four or more prior induced abortions
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relative to no abortion history. Variables
entered into the model as confounders
included maternal age (19 years and
younger, 20-24, 25-29, 30 years and old-
er), marital status (married, not married),
smoking during pregnancy (yes, no, un-
known), median family income based on
census tract of residence (under $15 000,
$15 000-29 999, $30 000-44 999, $45 000
or more, unknown), and trimester when
prenatal care began (first, second, third,
or no prenatal care). Tests for linear trend
in the logistic model were obtained by
categorizing the exposure and entering
the scored variable as continuous.8 To
separate the effect of multiple induced
abortions on the risk of low birth weight
from the risk of ever having had an abor-
tion, the test oftrend used one abortion as
the baseline category.

Resukt
Women with multiple induced abor-

tions tended to be older than women with
one or no prior abortion (Table 1). Marital
status was also associated with frequency
ofprior termination ofpregnancy: a higher

proportion of women with four or more
induced abortions was unmarried (33.5%)
compared with women with one abortion
(24.0%) or no history of abortion (20.5%).
Women with four or more induced abor-
tions were more likely to smoke during
pregnancy (41.6%) comparedwithwomen
with one abortion (28.1%) or no prior
abortions (18.0%).

Consistent trends between history of
induced abortion and median census tract
family income or trimester when prenatal
care began were not observed (Table 1).
Women with four or more prior abortions
were less likely to receive prenatal care
during the first trimester of pregnancy
than women with no prior induced abor-
tions (73.4% and 80.1%, respectively);
however, the frequency of prenatal care
beginning in the third trimester or the cir-
cumstance ofno prenatal care at all did not
vary appreciably according to abortion
history.

Risk factors for low birth weight
were strongly associated with history of
multiple induced abortions. For example,
3.8% ofwomen 30 years of age and older
had four or more induced abortions prior

to their first birth, compared with 3.0%
among women 25-29 years of age, 2.1%
among women 20-24 years of age, and
0.4% among women 19 years of age and
younger (Table 1). Similarly, womenwho
smoked during pregnancy were more
than twice as likely to have had multiple
abortions (four or more) compared with
nonsmoking women (4.2% and 2.0%, re-
spectively).

The crude proportion of infants with
a birth weight of less than 2500 g varied
between 4.4% among those born to
women without a prior induced abortion
and 9.6% among those born to women
with four or more prior abortions (Table
2). After adjustment for maternal age,
marital status, smoking during pregnancy,
socioeconomic status as measured by me-
dian census tract family income, and tri-
mester when prenatal care began, there
was an indication that women with a his-
tory of one or multiple induced abortions
prior to first delivery were at somewhat
elevated risk (20% to 60%) for having a
low-birth-weight infant compared with
women with no such history. Smoking
during pregnancy was an important con-
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founder in these data, and adjustment for
this variable reduced estimates of relative
risk (RR) by approximately 15%. Most of
the estimates were consistent with
chance, and none was significantly differ-
ent from another. Additional adjustment
for method of delivery of the current preg-
nancy and for number of prenatal visits
did not alter these findings. A trend of in-
creasing risk of low birth weight with an
increased number of prior abortions was
not detected (X21 = 2.32,p = .13).

Biscussion
Several methodological issues asso-

ciated with our study may have affected
our findings. This analysis used informa-
tion routinely collected on the Washington
State birth certificate and is limited by the
accuracy of that data. The check-box for-
mat on the birth certificate has improved
the accuracy of reporting pregnancy com-
plications,9 but the reliability of other in-
formation is less certain. It is possible that
underreporting of induced abortion may
have occurred. Misclassification of this
exposure, particularly amongwomen cat-
egorized as having no prior abortion his-
tory, would bias our results toward little or
no association. Previous studies have
questioned whether women will admit to
having had an induced abortion.10-12
However, these studies were conducted
during the previous decade, when women
might have been more reluctant to discuss
induced abortion and when some of the
abortions may have been illegally ob-
tained. Furthermore, a recent study con-
ducted in the same geographic area13
found that self-reported history ofinduced
abortion obtained through personal inter-
view agreed closely with medical chart re-
view.

Analyzing computerized birth certif-
icate records may be one of the few ways
to study this issue using a population-
based design, but such records provide
limited information on confounding fac-
tors. For example, information such as
maternal education, alcohol use, and illicit
drug use during pregnancy is not routinely
collected. Additionally, variables on the
certificate, such as average family income
based on census tract of residence and
dichotomized smoking information, may
provide inadequate statistical control for
the effect of socioeconomic status and
smoking behavior. Residual confounding
may be present, and our estimates of rel-
ative risk may be spuriously high.

There is evidence to suggest that the
frequency of late complications may vaxy

by the abortion procedure used.14-'5
Abortion method and gestational age at
termination were not known for the
women in our study. It is likely, however,
that most ofthe abortions were performed
early in pregnancy and by vacuum aspi-
ration, given that more than 95% of in-
duced abortions performed in the United
States in recent years use this method and
approximately 89% are conducted during
the first trimester.16

Among the 94 939Whitewomenwho
delivered their first live-born infant in
Washington State between 1984 and 1987,
16.2% had terminated one or more prior
pregnancies with an induced abortion. Al-
though most of thesewomen had only had
one prior abortion, 3.4%, 1%, and 0.3%
had, respectively, two, three, and four or
more pregnancies terminated. The rate of
low birth weight among infants born to
women with one or more prior induced
abortions was higher than it was among
infants bom to women with no prior in-
duced abortions. However, after adjust-
ing for the confounding effects ofmatemal
age, marital status, smoking, family in-
come, and prenatal care, we found very
little, if any, increased risk associated with
multiple induced abortions. Most of the
estimateswere consistentwith chance and
were of a magnitude that might be ex-
plained by residual confounding. We were
unable to detect a significant linear trend
in risk with an increasing number of prior
induced abortions.

In light of the overall lack of associ-
ation reported here between previous in-
duced abortions and low birth weight, a
consideration of study power is war-
ranted. This study could have detected a
1.4-fold elevation in risk of low birth
weight amongwomenwith one prior abor-

tion compared with women with no prior
abortions at a = .05 and 1-4 = .80. Com-
paringwomen with two, three, and four or
more prior abortions, the same power
could have detected relative risks of 1.4,
1.7, and 2.2, respectively.

The association between induced
abortion and poor reproductive outcome
has been well studied and reviewed;7 how-
ever, few studies have evaluated the spe-
cific effects of multiple induced abortions.
Further, no previous study has had ade-
quate numbers ofwomen with two, three,
or more induced abortions prior to a first
birth withwhich to estimate the risk oflow
birthweight associated with each of these
higher frequencies of induced abortion.

Our findings closely agreed with and
extended reports by other investigators,
whose data have been limited to the more
general grouping of two or more prior
abortions. Most recently, Bracken and co-
workers4 report no evidence for a causal
relationship between one (RR = 0.86) or
two or more (RR = 1.14) prior abortions
and low birth weight in women delivering
their second or third pregnancy. Linn et
al.5 report that women with one prior
abortion have a risk of 0.74 to 1.17 for
having a low-birth-weight infant relative to
that ofwomen who had not undergone an
induced abortion, and that women with
two or more prior abortions have a risk of
0.88 to 1.79. Our results also confirm ear-
lier findings reported by Daling and Eman-
uel6 who observed no elevation in risk of
low birth weight associated with one or
more induced abortions.

However, these results do not agree
with a study by Seidman et al.,17 which
found an excess risk of low birth weight
associated with one, two, and three or
more prior abortions. Based on a series of
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deliveries occurring in Israel between
1974 and 1976, women with one or more
prior abortions were found to have 1.3
times the rate of low birth weight relative
to women with no previous abortions.
Among women delivering their first child,
the unadjusted percentages of low birth
weight for women with one, two, and
three or more prior abortions are 1.4 to 2.2
times higher than the frequencies found in
our data. These conflicting findings may
be due to differences in abortion proce-
dure and in method of cervical dilatation.
Induced abortions conducted in Israel be-
tween 1974 and 1976 were generally per-
formed by dilatation and curettage or, for
late abortion, intrauterine saline injec-
tions. In contrast, the majority of abor-
tions in our sample, as previously noted,
were most likely performed by vacuum
aspiration during the first trimester.

An association between multiple in-
duced abortions and very low birth weight
has been reported.'8 Australian perinatal
records of births between 1982 and 1983
show that women with two or more in-
duced abortions are 3.6 times more likely
to deliver an infantweighing less than 1000
g relative to women with no abortion his-
tory. Information on confounding factors
such as smoking and socioeconomic sta-
tus was not recorded on these perinatal
records, and analysis of risk is based on
crude percentages of very low birth
weight. Few women in our sample
(n = 36) delivered infants of very low
birth weight (less than 1500 g), and it was
not possible to estimate risk of this out-
come independently of the effects of im-
portant confounding factors.

These results apply only to White
women delivering their first child and to
the risk of only one adverse pregnancy
outcome. They confirm earlier findings
that show little or no evidence of harmful

effects on birth weight by one orby two or
more induced abortions, and we further
report that this risk is not significantly el-
evated even in women with three, four, or
more prior terminations of pregnancy
when compared with women with one or
two abortions. Over half of all abortions
conducted in the United States during the
study period were performed on women
without a prior live birth.16 The results of
the present study together with those of
other reports suggest that, if there is any
increase in risk for having a low-birth-
weight infant in the first delivery following
multiple induced abortions, it is likely to
be modest. [1

Acknowledgments
An earlier version of this paper was presented
at the 115th meeting of the American Public
Health Association in New Orleans, LA, Oc-
tober 18-22, 1987.

References
1. Henshaw SK, Van Vort J. Abortion serv-

ices in the United States, 1987 and 1988.
Fam Plann Perspect. 1990;22:102-108.

2. Frank PI, Kay CR, Lewis TLT, Parish S.
Outcome of pregnancy following induced
abortion: report from the joint study of the
Royal College of General Practitioners and
the Royal College of Obstetricians and Gy-
naecologists. Br J Obstet Gynaecol.
1985;92:308-316.

3. Pickering RM, Forbes JF. Risks ofpreterm
delivery and small-for-gestational-age in-
fants following abortion: a population
study. Br J Obstet Gynaecol. 1985;92:
1106-1112.

4. Bracken MB, Hellenbrand KG, Holford
TR, Bryce-Buchanan C. Low birthweight
in pregnancies following induced abortion:
no evidence for an association.Am J Epi-
demioL 1986;123:604-613.

5. Linn S, Schoenbaum SC, Monson RR,
Rosner B, Stubblefield PG, Ryan KR. The
relationship between induced abortion and
outcome of subsequent pregnancies.AmJ
Obstet Gynecol. 1983;146:136-140.

6. Daling JR, Emanuel I. Induced abortion
and subsequent outcome of pregnancy in a
series ofAmerican women. NEnglJMed.
1977;297:1241-1245.

7. Hogue CJR, Cates W Jr, Tietze C. The
effects of induced abortion on subsequent
reproduction. Epidemiol Rev. 1982;4:66-
94.

8. Breslow NE, Day NE. StatisticalMethods
in CancerResearch Vol1. TheAnalysisof
Case-Control Studies. Lyon, France: In-
ternational Agency for Research on Can-
cer; 1980. IARC Scientific Publications 32.

9. Frost F, Starzyk P, George S, McLaughlin
JF. Birth complication reporting: the effect
of birth certificate design. Am J Public
Health. 1984;74:505-506.

10. Park TK, Straus LT, Hogue CJR, Kim IS.
Previous experience of induced abortion as
a risk factor for fetal death and preterm
delivery. Int J Gynaecol Obstet. 1984;22:
195-202.

11. Richardson JA, Dixon G. Effects of legal
termination on subsequent pregnancy. Br
MedJ. 1976;1:1303-1304.

12. Madore C, Hawes WE, Many F, Hexter
AC. A study on the effects ofinduced abor-
tion on subsequent pregnancy outcome.
Am J Obstet GynecoL 1981;139:516-521.

13. Holt VL, Daling JR, Voigt LF, et al. In-
duced abortion and the risk of subsequent
ectopic pregnancy. Am J Public Health.
1989;79:1234-1238.

14. WHO Task Force on Sequelae of Abor-
tion. Gestation, birth-weight, and sponta-
neous abortion in pregnancy after induced
abortion. Lancet. 1979;1:142-145.

15. Slater PE, Davies AM, Harlap S. The ef-
fect of abortion method on the outcome of
subsequent pregnancy. J Reprod Med.
1981;26:123-128.

16. Koonin LM, Atrash HK, Smith JC, Ram-
ick M. Abortion surveillance, 1986-1987.
In: CDC Surveillance Summaries, June
1990. MMWR 1990;39(No. SS-2):23-27.

17. Seidman DS, Ever-Hadani P, Slater PE,
Harlap S, Stevenson DK, Gale R. Child
bearing after induced abortion: reassess-
ment of risk. J Epidemiol Community
Health. 1988;42:294-298.

18. Lumley J. Very low birthweight (< 1,500 g)
and previous induced abortion: Victoria
1982-1983. Aust N Z J Obstet Gynecol.
1986;26:268-272.

394 American Journal of Public Health March 1992, Vol. 82, No. 3


