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ABSTRACT

Objective: To investigate newborns’ sizes associated with abruptio placentae (AP) and to assess the asso-
ciation of a history of pregnancy induced hypertension (PIH) and low birth weight with the occurrence of
AP and vice versa.

Design: A cohort study based on the Medical Birth Registry of Norway.

Results: AP in the first birth was associated with higher rates of AP, small for gestational age (SGA), and
PIH in the second pregnancy. This was particularly evident for early onset preeclampsia (unadjusted odds
ratio: 5.9; 95% confidence interval: 3.0-11.5). PIH in the first pregnancy was associated with higher rates
of AP in the second. In women who delivered a newborn with weight below the 5™ birth weight percentile,
AP was 2-3 times more likely to occur than with birth weight percentiles 10-89.9. The occurrence of AP
in the second pregnancy also increased with decreasing size at birth in the previous.

Conclusions: A pregnancy subsequent to AP must be considered a risk pregnancy in terms of recurrent AP
and excess risk of fetal growth restriction and PIH. In sibships with PIH, fetal growth restriction, or PA
among siblings, the risk of AP is increased. This suggests a shared recurrent etiologic factor involving an
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abnormal feto-maternal relationship in AP, PIH, and fetal growth restriction.

INTRODUCTION

It has been reported that women whose first pregnancy
was complicated by small for gestational age (SGA),
abruptio placentae (AP), or pregnancy induced hyper-
tension (PIH, preeclampsia and transient hypertension)
have increased risk of any of these conditions in the
next pregnancy (1,2), and vice versa (3). It has been
proposed that decidual (placental bed) occlusive vas-
culopathy, caused by shallow invasion of fetal tropho-
blasts in the decidual spiral arteries (4,5), tends to re-
cur from one pregnancy to another in the same woman
(6). Thus, there is evidence to suggest that SGA, PIH,
and AP have a shared etiologic factor which involves
placental dysfunction.

An earlier study reported that the risk of SGA in a
pregnancy with PIH increased with the severity of PIH
(7), which indicates a more important role of placental
dysfunction in severe preeclampsia than in the milder
subgroups of PIH. Thus, one might expect that the
earlier reported association of AP in one pregnancy
with PIH in subsequent pregnancies (3) is particularly
prevalent in severe PIH and early onset preeclampsia,
which indicates severe disease (8).

In December 1998, a revised version of the Medi-
cal Birth Registry notification form was implemented
to include new variables like data on maternal smoking
habits and subgroups of PIH, which are notified by

checking of boxes (9). Additionally, possible impor-
tant confounders such as smoking, maternal age, chro-
nic renal disease, chronic hypertension, rheumatoid
arthritis, gestational-, type 1-, and type 2 diabetes are
also notified by checking of boxes, which would make
adjustments more effective.

The aim of the present study was to investigate
newborns’ size associated with AP and to assess the
association of a history of PIH and low birth weight
with the occurrence of AP and vice versa.

MATERIALS AND METHODS

Since 1967, all births in Norway are notified to the
Medical Birth Registry of Norway based on compul-
sory notification (9). More than 99% of pregnant
women receive standardized antenatal care (10). The
registry comprises medical data on all live births and
abortions at 16 weeks gestation or more including
abortions induced on medical indications. Data are
transferred by the midwives to the notification form
from the pregnancy record which the women bring to
the delivery unit. In December 1998, a revised version
of the notification form was implemented to include
new variables like data on maternal smoking habits
and subgroups of PIH which are notified by checking
of boxes (9).

From 1967 till June 2005, 2,236,250 births were
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Table 1. Occurrence and recurrence of abruptio placentae (AP).

AP in the first Second pregnancy

pregnancy non-AP (n) AP (n) per 1000 OR 95% CI OR* 95% CI
no 118528 532 4.5 1 1
yes 440 18 39.3 9.1 5.6-14.7 8.3 5.1-13.5

* adjusted for smoking, maternal age, chronic renal disease, chronic hypertension, rheumatoid arthritis,
gestational-, type 1-, and type 2 diabetes, and interbirth interval

OR: odds ratio; CI: confidence interval

registered. The mothers’ national identification num-
ber was used to identify 972914 pairs of first and
second births. The second birth in each pair of births
was restricted to those which occurred from December
1998, when the revised notification form had been
introduced. Sibships with multiple births and women
with their first births before 1967 were excluded,
leaving 119,518 pairs of births for study.

Cases of AP were those births notified as AP to the
Medical Birth Registry by plain text, however from
December 1998 by a check box. Clinical criteria of
PIH in Norway have been in accordance with the
recommendations by the American College of Obste-
tricians and Gynecologists in 1972 (11), which are also
referred to in the Medical Birth Registry’s instructions
for completion of the notification form. Transient
hypertension implies pregnancy induced hypertension
without proteinuria and with BP = 140/90 (one or both
values exceeded) or rise in systolic BP = 30 mmHg or
diastolic BP = 15 mmHg after 20 weeks of gestation.
Mild preeclampsia implies systolic BP 140-159, dia-
stolic BP 90-109, rise in systolic BP = 30 mmHg, or
diastolic BP = 15 mmHg and proteinuria = 1+. Protein-
uria is defined as excretion of 0.3 g or more per day,
usually equivalent to at least 1+ on a urine reagent
strip. Severe preeclampsia implies BP = 160/110
and/or proteinuria = 2+,

According to clinical practice in Norway, pregnan-
cies with edema but without proteinuria are not inclu-
ded in the definition (12). Before December 1998 pre-
eclampsia was recorded in the Medical Birth Registry
as one category. Thus, in first pregnancies in the pre-
sent study PIH was subdivided into preeclampsia and
transient hypertension.

The degree of association between e.g. AP in the
first pregnancy and PIH in the second were measured
by odds ratios (ORs) obtained by logistic regression, in
which smoking (yes and no), maternal age (19 or less,
20-29, 30-34, and = 35), chronic renal disease, chro-
nic hypertension, rheumatoid arthritis, gestational-,
type 1-, and type 2 diabetes, and interval between
births (<1 year, increments of 1 year, 10+ years) were
adjusted for. Additionally, in order to indicate the
effect of placental dysfunction on the development of
AP, the associations between newborn’s size and AP
was assessed.

To calculate standard deviation scores (SDSs or z
scores) and birth weight percentiles for gestational age,

fetal gender, and birth order, birth weight was regres-
sed against gestational age using fractional polyno-
mials (13) and fetal gender was added to the models.
For birth order 1 and 2 separate calculations were per-
formed. The method of scaled absolute residuals was
used to model SD against gestational age (14). The
SDS for each observation was the distance in SDs
from the mean regression line. To achieve normal
distribution of birth weight, birth weight was power
transformed. The statistical analysis was carried out
with SPSS (Statistical Package for the Social Sciences,
SPSS Inc, Chicago, IL, USA).

RESULTS

In second pregnancies without previous AP, AP occur-
red in 4.5 per 1000 births, while the recurrence rate
was 39.3 per 1000. Crude and adjusted ORs of recur-
rence were 9.1 and 8.3, respectively (Table 1).

In first as well as second births, women with AP
delivered on average significantly lighter infants than
those without AP (Figures 1 and 2). Also women with
AP in the second delivery delivered on average signi-
ficantly lighter infants in the first than those without
AP (Figure 3) and vice versa (Figure 4). In first births
the occurrence of AP increased with decreasing birth
size (Table 2). In second births the trend was similar.
Thus, in women who delivered a newborn with weight
below the 5" birth weight percentile, AP was three
times more likely to occur than with birth weight per-
centiles 10-89.9 (adjusted ORs 2.7). The effects of
adjusting were small. The occurrence of AP in the
second pregnancy also increased with decreasing size
at birth in the previous (Table 2). AP in the second
pregnancy was two times more likely to occur in wo-
men who delivered a newborn with weight below the
5™ birth weight percentile in the previous pregnancy
(unadjusted ORs 2.0). However, after adjusting this ef-
fect was marginal. AP in the first pregnancy increased
the rate of SGA (below the 10" birth weight percen-
tile) in the second birth (Table 3). Subsequent to an
AP, 14.3% had SGA compared with 8.3% subsequent
to a non-SGA birth (unadjusted OR: 1.8).

PIH in the first pregnancy was associated with
about a twofold excess rate of AP in the second, with
unadjusted ORs for transient hypertension and pre-
eclampsia of 1.7 and 1.9, respectively (Table 4). The
effects of adjusting were negligible. However, the
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Figure 1. Distribution of newborn's size (standard deviation scores) in first births with and without abruptio placentae.
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Figure 2. Distribution of newborn's size (standard deviation scores) in second births with and without abruptio placentae.

association with transient hypertension was not signi-
ficant.

Women with AP in the first birth had excess rates
of PIH in the second (Table 5). The association increa-
sed with severity of PIH. Transient hypertension was
20% more likely to occur after AP in the first. How-
ever, the association was not significant. Subsequent to
an AP birth, mild and severe preeclampsia were two-
three times more likely to occur (unadjusted ORs=2.5
and 2.9, respectively), while early onset preeclampsia

was six-fold increased (unadjusted OR=5.9; 95% con-
fidence interval: 3.0-11.5).

DISCUSSION

AP in the first delivery was associated with higher
rates of AP, SGA, and PIH in the second. This was
particularly evident for early onset preeclampsia. PIH
in the first birth was associated with higher rates of AP
in the second. In women who delivered a newborn
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Figure 4. Distribution of newborn's size (standard deviation scores) in second births in women with

and without abruptio placentae in the first.

with weight below the 5™ birth weight percentile, AP
was 2-3 times more likely to occur. The occurrence of
AP in the second birth also increased with decreasing
size at birth in the previous.

An association between a pregnancy complication
recorded in the previous delivery notification chart,
without knowledge of future birth outcomes, and
future birth outcomes recorded in the current delivery

would not be affected by a recall bias. The estimates
are therefore considered reliable. Another strength of
the present study was the ability to adjust for possible
important confounders. However, the effects of adjus-
ting were small.

The results of the present study confirm those of
earlier studies on recurrence of AP (15,16), the associ-
ation of SGA and PIH with AP in later pregnancies
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Table 2. Abruptio placentae in the first or second pregnancy by birth weight percentiles in the first or second birth.

Birth weight

Abruptio placentae

percentiles Total (n) N % OR 95% CI OR* 95% CI
First birth First pregnancy
<5 1816 20 1.1 2.8 1.8-4.4 2.7 1.7-4.1
5-99 3753 40 1.2 2.5 1.8-3.5 2.4 1.7-3.4
10-89.9 96057 412 0.4 1 1
90-94.9 3858 8 0.2 0.5 0.2-1.0 0.5 0.3-1.0
95+ 4351 9 0.2 0.5 0.2-0.9 0.5 0.3-0.9
Second birth Second pregnancy
<5 3791 40 1.1 3.0 2.2-42 2.7 2.0-3.8
599 5519 34 0.6 1.8 1.2-2.5 1.6 1.2-2.3
10-89.9 90377 317 0.4 1 1
90-94.9 4859 8 0.2 0.5 0.2-0.9 0.5 0.2-1.0
95+ 6656 12 0.2 0.5 0.3-0.9 0.5 0.3-0.9
First birth Second pregnancy
<5 1816 13 0.7 2.0 1.1-3.5 1.8 1.0-3.1
599 3753 24 0.6 1.8 1.2-2.7 1.7 1.1-2.5
10-89.9 96057 347 0.4 1 1
90-94.9 3858 16 0.4 1.1 0.7-1.9 1.2 0.7-2.0
95+ 4351 12 0.3 0.8 04-1.4 0.7 04-1.4

* adjusted for smoking, maternal age, chronic renal disease, chronic hypertension, rheumatoid arthritis, gestational-,

type 1-, and type 2 diabetes, and interbirth interval
OR: odds ratio; CI: confidence interval

Table 3. Birth weight percentile <10 in the second birth according to abruptio placentae (AP) in the first.

AP in the first

Below the 10™ weight percentile in the second pregnancy

pregnancy non-AP (n) AP (n) % OR 95% CI OR* 95% CI
no 101044 9237 8.3 1 1
yes 436 74 14.3 1.8 14-2.4 1.7 14-2.2

* adjusted for smoking, maternal age, chronic renal disease, chronic hypertension, rheumatoid arthritis,
gestational-, type 1-, and type 2 diabetes, and interbirth interval

OR: odds ratio; CI: confidence interval

Table 4. Abruptio placentae (AP) in the second pregnancy by pregnancy induced hypertension in the first.

Second pregnancy

First pregnancy Non-AP AP per 1000 OR 95% CI OR* 95% CI
Transient hypertension

no 117037 445 3.8 1 1

yes 2023 13 6.4 1.7 0.97-2.9 1.7 0.97-3.0
Preeclampsia

no 112973 416 3.7 1 1

yes 6087 42 6.9 1.9 1.4-2.6 1.9 1.4-2.6

* adjusted for smoking, maternal age, chronic renal disease, chronic hypertension, theumatoid arthritis,
gestational-, type 1-, and type 2 diabetes, and interbirth interval
OR: odds ratio; CI: confidence interval
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Table 5. Pregnancy induced hypertension (PIH) in the second pregnancy by abruptio placentae (AP) in the first.

S. RASMUSSEN

AP in the first

PIH in second pregnancy

pregnancy Total (n) Type of PIH n per 10000 OR  95% CI OR*  95% CI
no 118968 Transient hypertension 1642 13.8 1 1
yes 550 9 16.4 1.2 0.6-2.3 1.1 0.6-2.2
no 118968 Mild preeclampsia 2190 18.4 1
yes 550 25 455 2.5 1.7-3.8 24 1.6-3.6
no 118968 Severe preeclampsia 747 6.3 1 1
yes 550 10 18.2 2.9 1.6-5.5 2.7 1.4-5.1
no 118968 Early onset preeclampsia 335 2.8 1 1
yes 550 9 16.4 59 3.0-11.5 53 2.7-104

* adjusted for smoking, maternal age, chronic renal disease, chronic hypertension, theumatoid arthritis, gestational-, type 1-,

and type 2 diabetes, and interbirth interval
OR: odds ratio; CI: confidence interval

(1), and vice versa (3,17). However, in previous stu-
dies lack of data did not allow subdivision into all
categories of PIH. The result in the present study that
small newborn size was associated with AP is also
consistent with earlier studies (18,19).

In the present study, the association of AP in the
first pregnancy with PIH in the subsequent one increa-
sed with severity of PTH. For early onset preeclampsia,
indicating severe disease (8), the association was mar-
kedly increased (crude and adjusted ORs 5.9 and 5.3,
respectively). This indicates a more important role of
placental dysfunction in severe PIH, and in particular
early onset preeclampsia, than in the milder subgroups
of PTH. These results are consistent with earlier reports
to the effect that the risk of SGA in a pregnancy with
PIH increased with the severity of PIH (7) and that
early diagnosis of preeclampsia tripled the recurrence
risk (8). They also agree with a study reporting that
preterm preeclampsia was associated with lighter,
shorter, and leaner newborns, whereas late preeclamp-
sia had increased rates of both smaller and larger
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