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Abstract
The objective of this study was to investigate whether pregnancy, delivery and neonatal
outcome among obese pregnant women who took part in an intervention study for weight
restriction differed from a group of obese pregnant women attending regular antenatal care.
The intervention group consisted of 155 obese pregnant women and 193 obese pregnant
women who formed a control group. We found that a weight gain restriction of less than 7 kg
during pregnancy is safe for both the mother and the neonate.
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Introduction
The prevalence of pre-pregnancy obesity is increasing (1). Obesity is associated with elevated
risks for complications during the pregnancy and delivery for both the woman and her fetus
(2). Recommendations for pregnant obese women’s weight gain vary and are a topic for
current debate. The American Institute of Medicine recommends a gestational weight gain of
at least 6.8 kg (3), while recent data from a Swedish study (4) found an optimal weight gain of
less than 6 kg for obese women. Kiel et al (5) showed that the degree of gestational weight
gain associated with minimal risk for preeclampsia, cesarean delivery, large-for-gestational
age (LGA) or small-for-gestational age (SGA) births collectively was different for each
maternal obesity class . They suggested that this minimal risk corresponded to a weight gain
of 4 – 11 kg for class I obese women, a weight gain of 0-4 kg for class II obese women, and a
weight loss of 0–4 kg for class III obese women. Some other studies have shown an
association between gestational weight gain and increasing body mass index (BMI) during the
pregnancy and obstetric and neonatal outcome (6-9). Low gestational weight gain, i.e. less
than 8 kg, decreases the risk for adverse outcomes like preeclampsia, cesarean section,
instrumental delivery and children born LGA, but increases the risk for children born SGA
and low birthweight infants (6, 8). High gestational weight gain and increase in BMI category
are, on the other hand, associated with increased risk of severe complications (6, 8, 9).
Furthermore, even a modest increase of BMI, between the first and the second pregnancy,
could result in adverse pregnancy outcome (10, 11).
Earlier studies have focused on preventing excessive gestational weight gain by providing an
intervention with education and behavioral strategies to normal, overweight and obese
women. The results vary and are not very promising (18, 19, 21). It is so far also unclear
whether an intervention program for controlling weight gain may have an effect on pregnancy
and delivery outcome. In a recent intervention study aiming to minimize obese women’s total

weight gain to less than 7 kg during pregnancy, we found that the women who received a
structured motivational and behavioral treatment combined with regular physical exercise had
a significantly lower weight gain compared with a control group of obese pregnant women
who received regular antenatal care (12). There was no difference in outcome between the
intervention group and the control group regarding birthweight, gestational age and mode of
delivery. The aim of this study was to further explore whether this intervention program for
controlling weight gain could diminish the incidence of pregnancy-, delivery- and neonatal
complications in comparison with the control group.

Material and methods
For detailed description of this prospective, controlled intervention study with a control
group, the intervention program itself and the study participants, see Claesson et al (12).
Index group
All obese pregnant women consecutively registered at the antenatal care clinics in the city of
Linköping and the surrounding area, during a period of 24 months, were approached. The
exclusion criteria were inability to understand Swedish, a pre-pregnant diagnosis of diabetes,
thyroid dysfunction or a psychiatric disease treated with neuroleptic drugs. Of the eligible
women a total of 155 obese women (67.4 %) accepted and completed the intervention.
Control group
To constitute a control group, all obese pregnant women consecutively registered at the
antenatal care clinics in two nearby cities and the surrounding areas, were approached during
the same time period. The exclusion criteria were the same as for the index women. Of the
eligible women, 193 women accepted and completed the participation (50.1 %).
There were no differences between the intervention and control group regarding age, parity,
marital status, smoking, BMI and occupation, but a significant difference in socio-economic
status (12).
Intervention
The intervention program was based on a number of extra visits to a specially trained
midwife. The corner stone in the program was a motivational interview/talk in early
pregnancy (12), with the aim of motivating the obese pregnant woman to change their
behavior and to obtain information relevant to their needs. The obese women in the control
group attended the routine antenatal care program.
All data related to pregnancy, delivery and the puerperium were registered in the standardized
and identical Swedish antenatal pregnancy, delivery, and neonatal records. The data were

manually extracted from the records. Large-for-gestational age (LGA) was defined as a
birthweight at least 2 SD above the mean weight for the gestational length and small-forgestational age (SGA) was defined as a birthweight at least 2 SD below the mean weight for
the gestational length.
All analyses were performed using the SPSS program, version 14.0 (SPSS Inc., Chicago, IL).
The study was approved by the Human Research Ethics Committee, Faculty of Health
Sciences, Linköping University.

Results
Maternal and neonatal complications are shown in Table I. There was a tendency towards
fewer cases of preeclampsia in the intervention group, compared with the control group (p=
0.055). A sub- analysis was done among women whose weight gain was less than 7 kg and
revealed no differences between the two groups. Regarding the incidence of preterm
contractions, lumbar and pelvic pain or hyperemesis, there were no differences between the
groups.
Table I. Distribution of maternal and neonatal complications

Intervention group (n = 155)
No
Complications
Complications
n
%
n
%
Maternal
complications
Preeclampsia
Gestational
diabetes
Lumbar and pelvic
pain
Preterm
contractions
Hyperemesis
Prelabor rupture of
membranes †
Shoulder dystocia
‡
Perineal tears ‡
Neonatal
complications
Child born largefor-gestational age
Child born smallfor-gestational age
Apgar <7 at 5
minutes
Respiratory
distress
Infection

Control group (n=193)
No
Complications
Complications
n
%
n
%

p*

8

5.2

147

94.8

21

10.9

172

89.1

0.055

7

4.5

148

95.5

10

5.2

183

94.8

0.775

39

25.2

116

74.8

50

25.9

143

74.1

0.874

5

3.2

150

96.8

12

6.2

181

93.8

0.198

8

5.2

147

94.8

5

2.6

188

97.4

0.209

2

1.4

138

98.6

20

10.9

163

89.1

0.001

0

0.0

120

100.0

1

0.6

153

99.4

0.377

11

9.2

109

90.8

8

5.2

146

94.8

0.199

13

8.4

142

91.6

17

8.8

176

91.2

0.889

3

1.9

152

98.1

1

0.5

192

99.5

0.218

5

3.2

149

96.8

4

2.1

189

97.9

0.494

2

1.3

153

98.7

2

1.0

191

99.0

0.825

5

3.2

150

96.8

2

1.0

191

99.0

0.148

* X2-test
† exclusive elective cesarean section
‡ exclusive elective cesarean and acute cesarean section

We found fewer cases of prelabor rupture of membranes in the intervention group (p= 0.001).
When a sub-analysis among those women whose weight gain was less than 7 kg was
performed, the difference disappeared.
There were no differences in the frequencies of abruptio placenta, induction rates, use of
oxytocin or epidural anesthesia, retained placenta, bleeding > 1000 ml, pre- and postterm
delivery (data not shown). There were in total three cases of fetal death of which two in the
intervention group. Neonates from both groups, whose mothers weight gain was less than 7
kg, were analyzed separately and with no change of outcome. Parity did not influence the
obstetric outcome results in the two study groups (data not shown).

Discussion
In this prospective case –control study for obese women with or without a specific
intervention for weight control during pregnancy we found a tendency of fewer cases of
preeclampsia and also fewer cases of prelabor rupture of membranes in the intervention group
compared with the control group. Separate analyses among women who had gained less than
7 kg showed no differences regarding pregnancy, delivery and neonatal outcome irrespective
of intervention or not. A low weight gain among obese women did not seem to be harmful
concerning important obstetric and neonatal outcomes. Maternal obesity is associated with an
increased risk of stillbirth (13). Some authors have found an increased risk of late fetal death
with increasing body mass index and also an increasing excess risk of fetal death with
advancing gestation (14, 15). In the present study the total number of stillbirths was 3/348,
which is about three times the expected rate in Sweden (1) but in accordance with the rates for
obese women presented by Kristensen et al (16). The intervention with a possibility to attend
weekly aqua aerobic classes did not seem to reduce lumbar or pelvic pain. The incidence of
hyperemesis was low in both groups of women. This is an interesting finding in line with a
recent epidemiological study (17), which showed that obese pregnant women were less likely
to use antiemetic drugs and to require hospitalization due to hyperemesis compared with
normal-weight women.
Gestational weight gain among obese women and its association with different modes of
delivery have also been investigated in large cohort studies with conflicting results (6, 8, 9).
Cedergren (8) found a decreased risk of cesarean and instrumental delivery for obese women
with weight gain less than 8 kg, but an increased risk for cesarean section with a weight gain
more than 16 kg, which is in accordance results from with Karibu et al. (9). However
Tsukamoto et al. (6) could not find any differences in the incidence of cesarean delivery
between different weight-gain categories.

In two earlier intervention studies on pregnant obese women no differences in the cesarean
section rate could be detected (18, 19). In our study population there were no differences
between the groups in the rates of planned as well as acute cesarean sections and instrumental
deliveries (12). We found fewer cases of prelabor rupture of membranes in the intervention
group compared with the control group, which is an interesting finding. Weiss et al. (20) also
investigated prelabor rupture of membranes but found no difference between obese and nonobese pregnant women
Other intervention studies among overweight and obese pregnant women have also evaluated
birthweight and gestational age at delivery as outcome variables (18, 19, 21). No differences
were found between the intervention- and control groups, which are in line with our findings
(12). We also investigated infant’s birthweights and other possible differences in neonatal
outcome, in relation to the mother’s weight gain during pregnancy, irrespective of the group
to which they belonged. No correlation could be demonstrated. In conclusion, this structured
motivational and behavioral treatment combined with regular physical exercise did not affect
pregnancy-, delivery- and neonatal outcomes. The most interesting finding is that weight gain
restriction of less than 7 kg during pregnancy is safe for both the mother and the neonate.
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