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Summary
Questions under study: To compare the incidence of pre-pregnancy overweight, obesity, and
difference in weight gain during pregnancy in the
years 1986 and 2004, in women delivered at the
maternity unit of our hospital.
Methods: Retrospective study. Maternity records of patients delivered in the years 1986 and
2004 were compared. Data extraction included
booking weight, height, weight gain, birth weight
as well as information on mode of delivery and
gestational age at delivery.
Results: During the year 1986 and 2004 a total
of 690 and 668 patients respectively were included in the analysis. The pre-pregnancy BMI
≥25 doubled over the 18-year period (from 15.9

to 30.1%). In 1986 only 2.6% of all pregnant
women gained more than 20 kg, while in 2004
14.2% (p <0.0001) did so. The caesarean section
rate was significantly higher in 2004 than 18 years
earlier (28.3 and 9.3%, p <0.0001).
Conclusions: We found a significant increase in
all parameters between these two groups. Pregnant women are today heavier at the booking
visit, are more overweight, and gain more weight
during pregnancy. A similar trend is seen in the
newborn babies, who have a higher birth weight
than those born 18 years ago.
Key words: pre-pregnancy weight; weight gain;
body mass index

Introduction
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Obesity, a modern epidemic [1], is the fastestgrowing health problem in the United States,
where approximately one third of all US women
are obese, defined as having a body mass index
(BMI) of 30 or higher [2]. The same development
can be observed in Europe, e.g., in western Sweden, where in 2002 the prevalence of overweight
and obesity in women was 38% and 11% respectively [3]. Similar trends have been observed in
Switzerland, where in 2002 37% of the population of all age groups had a BMI of more than 25
[4].
Between 1992 and 2002 the incidence of
overweight in women of childbearing age increased from 6.8% to 8% for women aged 14–24
years, from 11.8% to 19.3% for those aged 25–34
and from 18.0% to 24.8% for those aged 35–44.
Overweight and obesity in pregnancy are known

to be risk factors for a number of serious complications [5–10]. A higher incidence of intrauterine
fetal demise and preeclampsia has been observed
with increasing BMI [11, 12]. Not only is prepregnancy obesity associated with obstetrical
problems, but excessive weight gain during pregnancy also increases the risk of caesarean delivery
[13, 14]. Furthermore, increased weight gain during pregnancy reduces the success rate of vaginal
birth after caesarean delivery [15]. Excess pregnancy weight gain is a step towards obesity later
in life [16]; it also involves a higher risk of cardiovascular problems and of developing breast cancer after the menopause [17].
The aim of our study was a comparison of the
years 1986 and 2004. The incidence of women
with pre-pregnancy overweight, obesity and excess weight gain during pregnancy was analysed.
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Material and methods
In this retrospective study we compared maternity
records of pregnant women who gave birth in our department in the years 1986 and 2004. The reason why we
chose these fixed points was that in 1986 a new hospital
recording system was introduced in our clinic and data
collection was started in 2004. All women with singleton
pregnancy and complete information were included in
the analysis. Data extraction included booking weight
at first consultation in the first trimester, usually below
15 weeks’ gestation, height, weight gain, maternal age
and information on mode of delivery, gestational age at
delivery and ethnicity. Gestational age was calculated on
the basis of a reliable recollection of the last menstrual
period and corrected where necessary on the basis of an
ultrasonographic examination in the first 20 weeks of
gestation. We also collected data on neonatal weight.
Macrosomia was defined as birth weight above 4000

grams. BMI was calculated as booking weight (kg), divided by height (cm) squared. Overweight (BMI 25–29)
and obesity (BMI ≥30) were defined as proposed by the
World Health Organization (WHO). Weight gain during
pregnancy was dichotomised into gains of >15 kg and >20
kg. For further comparison the two populations were
compared according to ethnicity (1. German speaking
countries, 2. Italy, Spain, France, Portugal, 3. Eastern Europe, 4. other European countries and 5. non-European
countries).
Statistical analysis was performed with GraphPad
Prism version 4.00 for Windows, (GraphPad Software,
San Diego CA). Student t-test or Mann Whitney U test
were used to compare continuous variables, while proportions were analysed with chi-square or Fisher’s exact
test where appropriate. Statistical significance was considered achieved when p was less than 0.05.

Results
The clinical characteristics of the two groups
are presented in table 1. Table 2 summarises and
compares the prevalence of various weight disorders between the two populations.
During the years 1986 and 2004 a total of 926
and 715 patients respectively gave birth at our institution. Of those, 690 from 1986 and 668 from
2004 were included in the study (236 and 46 patients respectively were excluded due to incomTable 1

Characteristics

Year 1986
(N = 690)

Year 2004
(N = 668)

Significance

Age (year±SD)

28.3 ± 4.4

29.8 ± 5.1

p <0.0001,
OR 0.75,
95%CI
0.65–0.92

Nulliparity (n,%)

265, 38.4

304, 45.5

p = 0.0083,
CI 0.77–0.96

Group 1 ethnicity (n,%) 560, 81.2

340, 50.9

p <0.0001,
CI 1.87–2.55

Group 2 ethnicity (n,%) 60, 8.7

69, 10.4

ns,
CI 0.74–1.10

Group 3 ethnicity (n,%) 57, 8.3

207, 30.9

p <0.0001,
CI 0.29–0.47

Group 4 ethnicity (n,%) 5, 0.7

13, 1.9

ns,
CI 0.25–1.14

Group 5 ethnicity (n,%) 8, 1.1

39, 5.9

p <0.0001,
CI 0.17–0.61

N: number of all without the excluded patients
n,%: number and percentage of patients in the collective

plete datasets, multiple pregnancies or gestational
age above 15 weeks at enrolment).
Women seen in 2004 were significantly older
at delivery and a larger number of those were nulliparous than the women delivered in 1986. Moreover, gestational age at delivery was significantly
lower and the mode of delivery more surgical
(caesarean section or vaginal operative) than in
the women seen 1986. It is of interest to note that,
although women in 2004 were delivered earlier,
the newborns had a higher birth weight than babies born in 1986. However, no difference was
noted between groups in the prevalence of newborns weighing more than 4000 gr. (table 2).
A significant shift in ethnicity was observed
between 1986 and 2004. While in 1986 more than
80% of the attending women originated from
German-speaking countries, 18 years later this
number had fallen significantly to 50.9%. On the
other hand, the percentage of women from ethnic
groups 3 and 5 had increased significantly.
The booking BMI of women giving birth in
2004 was significantly higher than in 1986. This
was not due to higher stature of women but was
influenced by heavier body weight (table 2). Similarly, a larger proportion of these women were
overweight or obese at first consultation. Moreover, women seen in 2004 gained more weight
than those giving birth in 1986 (table 2).

Discussion
Comparing the year 1986 with 2004, our results show a significant increase in pre-pregnancy
weight, BMI und weight gain during pregnancy.
The proportion of women with BMI ≥25 at the

beginning of pregnancy doubled to 30%, and of
those with BMI ≥30 to 9%. Lack of clear guidelines in this country, where up to the present a
weight gain of up to 15 kg has been considered
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Table 2

Characteristics

Year 1986
(N = 690)

Year 2004
(N = 668)

Significance

Booking weight, kg
(median, range)

58.9,
45–118

63.6,
46–104

p <0.0001,
CI 3.47–5.93

Height, cm
(median, range)

163.12,
142–179

164.42,
150–181

ns

BMI
(median, range)

21.5,
15.2–46.1

22.5,
15–44.4

p <0.0001

Weight gain
(mean ± SD)

11.6 ± 3.91

14.8 ± 5.47

p <0.0001,
CI 2.49–3.55

BMI ≥25 (n,%)

110, 15.9

201, 30.1

p <0.0001,
CI 0.54–0.74

Overweight (n,%)

86, 12.4

141, 17.0

p <0.0001,
CI 0.59–0.84

Obesity (n,%)

24, 3.5

60, 8.9

p <0.0001,
CI 0.38–0.76

Weight gain >15 kg
(n,%)

125, 18.1

300, 44.9

p <0.0001,
CI 0.41–0.56

Weight gain >20 kg
(n,%)

18, 2.6

95, 14.2

p <0.0001,
CI 0.19–0.45

Gestational age at
delivery (weeks±SD)

40.33 ± 1.8

39.8 ± 1.7

p <0.0001,
CI –0.73–0.22

Birth weight
≥4000 grams (n,%)

69, 10

69, 10.3

ns

Caesarean section
(n,%)

64, 9.3

189, 28.3

p <0.0001,
CI 0.35–0.55

Vaginal operative
deliveries (n,%)

63, 9.1

87, 13.0

p <0.05,
CI 0.66–0.98

Birth weight, g
(median,range)

3350,
1180–4840

3405,
720–4970

p <0.05

N: number of all without the excluded patients
n,%: number and percentage of patients in the collective
ns: not significant

normal. In 2004 45% had a weight gain of more
than 15 kg, and a third of these women gained
more than 20 kg. In the US the Institute of Medicine (IOM) recommends for normal-weight
women a weight gain of 11.4–15.9 kg and for
overweight women an even lower weight gain
(8–11.4 kg) [18]. In a cohort study from San
Francisco 24.1% of overweight women with a
pre-pregnancy BMI 26.1–29.0 reported a target
weight gain above this guideline, compared with
only 4.3% of normal weight women [19]. Overweight women are often advised to gain more
than recommended by IOM [20]. In Finland, similarly to our results, an increase of pre-pregnancy
BMI from 21.9 to 23.7 between the 1960s and
2000 was observed, as well as the average pregnancy weight gain [21]. Further, in the USA an
increase of pre-pregnancy BMI was reported in a
5-year period from 1999 to 2003 [22]. The US
situation is thus much more dramatic than in our
country, with doubling of the number of women
with BMI >=30 16.3% in 1980 to 36.4% in 1999.
We have looked for bias in our analysis. Our
birth population has changed, with a significant
increase in people of foreign origin and a decrease
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in women from Switzerland, Germany or Austria
(group 1) from approx. 81% to 51%. This development exceeds the similar trend in Switzerland,
with 72.97% births for Swiss women in 2003 [23].
We therefore analysed this group’s data separately: the results remained unchanged. Since the
rate of primiparae increased significantly from
38.41% to 45.51%, we restricted our study to the
primiparae and found nearly the same results.
Over time the rate of caesarean section has increased 3-fold. There are many possible explanations for this. The birth population has changed,
and thus women who have a normal pregnancy in
their own country may now gain too much weight
because of our food range, resulting in bigger babies with the attendant problems in giving birth.
There is of course a medico-legal aspect too.
A weakness of our study is the exclusion of
236 patients with incomplete data sets in 1986,
but only 46 in 2004 due to the retrospective character of the study. We have analysed the patients
excluded with the available data and found no differences from our study groups. The strength of
our study lies in the fact that the patients are from
one hospital with the same staff over the period.
In the study period not only the weight of the
mothers increased, but also the newborns
weighed significantly more in 2004 than eighteen
years ago. But, in contrast, the rate of babies
weighing more than 4000 g remained stable (approx. 10%). This was also found in the primipara
group. One important factor in the trend towards
increasing mean birth weight could be the increase in maternal BMI [24].
That prevention of excessive weight gain can
be successful was shown in a group with normal
BMI, but not in overweight women [18]. The intervention group received education concerning
weight gain, healthy eating and exercise, beginning before 20 weeks, and even received additional education when the weight gain was too
rapid. Intervention to prevent obesity in overweight women should start prior to pregnancy.
Pre-pregnancy factors in excessive weight gain
are more important than pregnancy-related
health conditions and modifiable health factors
[25]. To prevent long-term obesity it is important
to breastfeed and exercise [14].
A clear prediction of future developments is
not possible. With data from only two points
(year 1986 and 2004), a linear increase can only be
assumed. However, our study documents a significant increase in pre-pregnancy weight, BMI,
weight gain during pregnancy and neonatal
weight when comparing the years 1986 and 2004.
We suggest that women be advised about the recommended weight gain at the beginning of the
pregnancy, and that their weight be monitored to
render dietary intervention possible.
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