
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Fertility treatment in obese women

Koning, A.M.H.

Publication date
2015
Document Version
Final published version

Link to publication

Citation for published version (APA):
Koning, A. M. H. (2015). Fertility treatment in obese women. [Thesis, fully internal, Universiteit
van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/fertility-treatment-in-obese-women(0bfbe2fc-1d82-457a-9b63-25df71ee4387).html


Chapter 5

Pregnancy complications after 

weight loss in obese women

Koning AMH, Zafarmand MH, Van den Dool G,  

de Lepper AM, Van Veen L, Mol BWJ

Submitted for publication

34105 Koning, Aafke.indd   73 11-05-15   15:19



Chapter 5

74

ABSTRACT

Purpose To evaluate the effect of a weight reduction program (WRP) for 

subfertile obese women on the occurrence of pregnancy complications.

Methods  We performed a retrospective cohort study of pregnant women 

(BMI ≥32 kg/m2) who conceived after a WRP or without such intervention. 

The intervention group comprised obese women participating in a WRP who 

conceived and had an ongoing pregnancy. The control group comprised obese 

women who conceived and had an ongoing pregnancy before implementation 

of the WRP. We compared the pregnancy complications hypertension, 

preeclampsia, gestational diabetes, premature birth, stillbirth and intra uterine 

fetal death between the two groups and assessed, in the intervention group, 

the relationship between weight loss and pregnancy complications. The analysis 

was done for singleton pregnancies only, as well as for the ongoing pregnancies 

including the multiple pregnancies. 

Results Among 102 women in the intervention group, and 100 women in the 

control group, ongoing pregnancy rates were 52 (51%) and 41 (41%), respectively, 

with singleton pregnancy rates of 51 (50%) and 35 (35%). Among women with 

a singleton pregnancy, the rate of pregnancy complications was 19 (37%) in the 

intervention group and 12 (34%) in the control group (relative risk (RR) 1.1 (95% 

CI 0.61 to 1.9), p-value 0.34). When multiple gestations were also considered, 

these rates were 20 (38%) and 18 (44%) respectively (RR 0.87 (95% CI 0.54 to 

1.4, p-value 0.60)). The amount of weight loss in different quartiles had no 

impact on pregnancy complications (p-value for trend 0.74).

Conclusions In subfertile obese women, a WRP does not reduce pregnancy 

complications.
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Introduction

Obesity in pregnancy is associated with an increased risk of pregnancy 

complications, for example gestational diabetes and hypertensive disorder 

[21;28], as well as compromised neonatal outcome, such as macrosomia and 

congenital malformations. [183-185] In view of this, several authors support 

weight loss programs before starting assisted reproductive technology (ART). 

Some authors propose even to withhold ART to women who are severely 

obese. [186;187] 

Small observational studies have shown the restoration of ovulation and the 

occurrence of natural pregnancies in subfertile obese women who managed to 

lose weight. [161;165;166;188] In pregnant women who are overweight or obese, 

a recent review of 44 randomised controlled trials reporting on 7,278 women, 

showed that dietary and lifestyle interventions in pregnancy can reduce 

maternal gestational weight gain and improve outcomes for both mother 

and baby. [45] Among the interventions, those based on diet are the most 

effective and are associated with reductions in maternal gestational weight 

gain and improved obstetric outcomes. However, a recent large randomized 

study evaluating antenatal lifestyle advice in women who were overweight or 

obese, showed neither a reduction in delivering a baby weighing above the 90th 

centile nor improve maternal pregnancy and birth outcomes. [46] 

With respect to studies in subfertile women, we were not aware of any results on 

pregnancy outcome in relation to lifestyle interventions, specifi cally on weight 

loss. There are however several studies pending on the subject. [153;189;190]

In view of the growing evidence of the negative impact of obesity on fertility, we 

started a weight reduction program (WRP) in our fertility clinic. We previously 

reported an increased pregnancy rate and reduced use of ART after introduction 

of our WRP (chapter 4). Here, we want to evaluate if the WRP also led to a 

decrease in pregnancy complications. 
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Methods

Population

We performed a retrospective cohort study among obese subfertile women 

who came for fertility treatment between January 2000 and December 2010. 

The study was performed in the fertility clinic of the Albert Schweitzer Hospital 

in the Netherlands. Details of the study design have been described in chapter 

4 of this thesis. 

Subfertility was defined as unprotected intercourse for 12 months without 

conception.  Obesity was defined as BMI ≥ 32 kg/m².  We compared the impact 

of a WRP intervention versus usual care on pregnancy complications in first 

ongoing singleton pregnancies and for all first ongoing pregnancies including 

the multiple gestations.  

Ethics 

This retrospective study followed the Declaration of Helsinki (2008) on medical 

protocol and ethics concerning the data collection and analysis and publication 

of the results. 

WRP intervention

From May 2006 onwards, obese women were proposed to participate in a 

lifestyle intervention. The aim of the WRP was to achieve weight loss in six 

months prior to commencement of ART. The intervention group was formed 

by women who conceived of an ongoing pregnancy that occurred after having 

had the WRP. The WRP intervention has been described earlier (chapter 4). In 

short, it consisted of dietary advice and face to face counselling sessions with a 

nurse trained in motivational interviewing. 

Control group

We compared the course of pregnancy of these women with that of obese 

women who had an ongoing pregnancy after visiting the fertility clinic from 

January 2000 up to December 2005, before implementation of the WRP 

(control group). In the control group, couples were counselled about the impact 

of obesity on fertility and pregnancy and advised to lose weight.
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For participants in the intervention group, body weight was assessed by the 

personal coach, whereas body length was self-reported. In the control group, 

length and body weight were self-reported by the patients. For both groups, 

BMI was subsequently calculated by the authors.

Outcome measurements

The following pregnancy complications were studied. Gestational diabetes 

(GDM) was defi ned as an abnormal result of a glucose day curve (fasting glucose 

≥ 6.0 or 2 hours postprandial ≥ 7.0 mmol/L). Pregnancy induced hypertension 

(PIH) was defi ned as at least two measurements of a systolic blood pressure 

≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg. Preeclampsia (PE) was 

defi ned as PIH with proteinuria (≥0.3 gr/24 hours). Premature birth (spontaneous 

or iatrogenic) was defi ned as delivery before 37 weeks of gestation. Stillbirth 

was defi ned as death at delivery or within 24 hours after 24 weeks of gestation. 

Intra uterine fetal death was defi ned as fetal demise after 16 weeks gestation. 

We studied these endpoints as a composite for any pregnancy complication, as 

well as individual endpoints.

Other endpoints were birth weight, being large for gestational age (LGA) defi ned 

as birth weight > 90th percentile, and being small for gestational age (SGA) 

defi ned as birth weight < 10th percentile. Furthermore the following delivery 

complications were compared: hemorrhage postpartum defi ned as ≥ 1000 mL 

blood loss in the fi rst 24 hours after childbirth, shoulder dystocia, and mode 

of delivery (spontaneous, instrumental vaginal delivery, cesarean sections). We 

also reported on 1 and 5 minutes Apgar scores and congenital anomalies.

If a patient had more than one pregnancy during the study period, only the fi rst 

was used for analysis. The data were collected from the pregnancy charts of 

patients on pregnancy and childbirth.

Finally, we assessed the relation between weight loss and pregnancy 

complications. To do so, we divided the intervention group in four categories 

based on percentiles weight loss, i.e. the quartile with the weight loss >75th%, 

with a weight loss between 50th and 75th%, between 25th and 50th%, and less 

than 25th%.
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Statistical analysis

Baseline characteristics from the two groups were tabularized and compared 

for statistical differences. Dichotomous variables were compared using the 

Chi-Square test or the Fisher’s exact test (when the number of observations 

were less than 5 in the 2 by 2 tables), while continuous variables were compared 

using the Student’s t-Test. Descriptive results are presented as frequencies 

with row numbers and percentages or medians with interquartile ranges (IQRs). 

To prevent bias associated with missing data, we used multiple imputations 

for covariates with missing values on the basis of the correlation of missing 

variables with other participant characteristics. Although five imputed datasets 

have been suggested to be sufficient theoretically to reduce sampling 

variability from the imputation process, [169] we imputed 20 datasets as has 

been recommended recently.[170] In addition, we added variables related to 

covariates as predictors to the imputation model to increase the plausibility 

of the missing-at-random assumption. The amount of missing values ranged 

from 1% to 31% (for maternal alcohol consumption). We report the pooled 

results of the analyses performed in each of the 20 imputed datasets.

We compared the composite pregnancy complication outcome as well as the 

individual pregnancy complications (as dichotomous variables) between the 

intervention and the control group using the Chi-Square test or Fisher’s exact 

test. We also compared the secondary pregnancy outcomes between the two 

groups. Finally, we assessed the relation between weight loss and ongoing 

pregnancy. To do so, we divided the intervention group in four categories based 

on quartiles of weight loss, i.e. the quartile with the weight loss >75th%, with 

a weight loss between 75th and 50th%, between 50th and 25th%, and less than 

25th%. All analyses have been done in all women with ongoing pregnancy and 

those with a singleton pregnancy separately. P values were 2-sided, and a 

p-value < 0.05 was supposed to indicate statistical significance. All statistical 

analyses were performed using SPSS version 21.0 (IBM Corp., Armonk, NY, USA).
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Results

Population characteristics 

Out of 102 women in the WRP group, and 100 women in the control group, 

there were 52 women who had an ongoing pregnancy in the intervention 

group (51%), and 41 women in the control group (41%). Table I shows the 

baseline characteristics of the women who had an ongoing  pregnancy. In 

the intervention group less women smoked (6% versus 32%), more women 

consumed alcohol (27% versus 20%), less women received ART (52% versus 

95%) and less multiple gestations were present (2% versus 15%) with respect 

to the women in the control group. Age, BMI  and parity were comparable 

between groups. 

Table I Baseline characteristics of the study population

Maternal Characteristics Intervention 
Group
(n=52)

%
missing

Control 
Group
(n=41)

%
missing P*

Maternal age (y), median (IQR) 28.1 (25.4-32.4) 0 31.0 (27.5-34.5) 0 0.120

Weight at intake (kg), median 
(IQR)

105.5 (97.7-118.7) 0 103.0 (93.0-110.0) 0 0.098

Body mass index at intake (kg/
m2), median (IQR)

35.8 (33.8-40.0) 0 34.5 (33.0-38.2) 0 0.051

Nulliparous, n (%) 33 (63.5) 1.9 28 (68.3) 0 0.718

Maternal smoking, n (%) 3 (5.8) 11.5 13 (31.7) 0 0.002

Maternal alcohol consumption, 
n (%)

14 (26.9) 53.8 8 (19.5) 2.4 0.002

ART received, n (%) 27 (51.9) 0 39 (95.1) 0 <0.001

Type of ART received 0 0 <0.001

                        IVF/ICSI 11 (21.2) 24 (58.6)

                        OI 9 (17.3) 4 (9.8)

                        IUI 5 (9.6) 11 (26.8)

                        Multiple 2 (3.8) 0 (0)

Multiple pregnancies, n (%) 1 (1.9) 0 6 (14.6) 0 0.045^

IQR: interquartile range, * P-value based on χ2 test for categorical or t-test for continuous variables, 
^ P-value based on the Fisher’s exact test

Outcome in singleton pregnancies

Table II shows the number of pregnancy complications for the singleton 

pregnancies in each group. Overall, there were 19/51 (37%) women with a 

complication in the intervention group versus 12/35 (34%) in the control group 

(RR 1.1 (95% CI 0.61 to 1.9)). A trend towards less preeclampsia was seen in the 
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intervention group (8% versus 23%, RR 0.34 (95% CI 0.11 to 1.1)). The other 

pregnancy complications were comparable between groups. One intra uterine 

fetal death occurred in the intervention group at 20 weeks gestation. 

Table II Primary outcomes

  Singleton pregnancies

Intervention  
Group

Control  
Group

(n=51) (n=35) P*

Weight at intake pregnancy (kg), median 
(IQR)

104.2 (94.4-118.8) 105.5 (96.8-113.0) 0.684

BMI at intake pregnancy (kg/m2), median 
(IQR)

36.1 (33.3-40.8) 36.6 (34.5-38.9) 0.656

Gestational weight gain  (kg), median 
(IQR)

9.5 (3.1-14.5) 9.9 (3.0-17.2) 0.572

Live birth, n (%) 47 (92.2) 32 (91.4) 0.706

Gestational age at birth (weeks), median 
(IQR)

39.4 (38.7-40.1) 39.1 (38.1-40.1) 0.778

Complications of pregnancy, n (%) 19 (37.3) 12 (34.3) 0.340

Pregnancy induced hypertension, 
n (%) 

8 (15.7) 3 (8.6) 0.513ˆ

Preeclampsia, n (%) 4 (7.8) 8 (22.9) 0.062ˆ

Gestational Diabetes Mellitus, 
n (%)

10 (19.6) 6 (17.1) 0.773

Premature Birth, n (%) 3 (5.9) 4 (11.4) 0.435ˆ

Stillbirth 0 (0.0) 0 (0.0) - 

Intrauterine fetal death 1 (2.0) 0 (0.0) 1.0ˆ

IQR: interquartile range, * P-value based on χ2 test for categorical or t-test for continuous variables, 
^ P-value based on the Fisher’s exact test

Table III shows the delivery complications and neonatal outcomes in the 

women with live birth of a singleton. Mean birth weight in the intervention 

group was higher than in the control group (3601 versus 3338 gram, p-value 

0.03). In the intervention group, there were no SGA children versus five (16%) 

in the control group (p-value 0.009). We found no differences in LGA children, 

mode of delivery, hemorrhage postpartum, shoulder dystocia, Apgar scores or 

congenital anomalies. 
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Table III Delivery complications and neonatal outcomes

  Singleton pregnancies

Intervention 
Group
(n=47)

Control 
Group
 (n=32) p*

Birthweight (g), mean (Std. Error) 3,601 (74.0) 3,338 (97.7) 0.030

SGA, n (%) 0 (0.0) 5 (15.6) 0.009ˆ

LGA, n (%) 14 (29.8) 8 (25.0) 0.641

Apgar scores, median (IQR) 

1 minute 9 (8-9) 9 (8-9) 0.711

5 minutes 10 (9-10) 10 (9-10) 0.841

Congenital anomalies, n (%) 0 (0.0) 1 (3.1) 0.353ˆ

Mode of delivery 0.277

Spontaneous, n (%) 30 (63.8) 16 (50.0)

Instrumental vaginal, n (%) 7 (14.9) 5 (15.6)

Cesarian section, n (%) 10 (21.3) 11 (34.4)

Hemorrhage postpartum, n (%) 4 (8.5) 3 (9.4) 1.0 ˆ

Shoulder dystocia, n (%) 1 (2.1) 0 (0.0) 1.0 ˆ

IQR: interquartile range, * P-value based on χ2 test for categorical or t-test for continuous variables,
^ P-value based on the Fisher’s exact test

Among singleton pregnancies, in the intervention group the 25th, 50th, and 

75th percentiles corresponded with no weight loss, weight loss equal to 3.2 kg, 

and weight loss equal to 7.8 kg, respectively. In these quartiles, any pregnancy 

complication occurred in 5, 5, 5 and 4 women, respectively (p-value for 

trend=0.74). In women with more than 7.8 kg weight loss, the ongoing pregnancy 

rate was not different from the other quartiles (p-value=0.58). 

Outcome in pregnancies including multiple gestations

When we considered also the women with a multiple gestation the following 

results occurred. The composite outcome for any pregnancy complication 

occurred in 20/52 women (39%) in the intervention group versus 18/41 

women (44%) in the control group (RR 0.87 (95% CI 0.54 to 1.4, p- value 0.60). 

Signifi cantly less preeclampsia (RR 0.34 (95% CI 0.13 to 0.87), p-value 0.017) 

was found in the intervention group. The other pregnancy complications were 

not different between groups. Considering the secondary outcomes, the mean 
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birthweight was 3561 grams in the intervention group versus 3190 grams in the 

control group (p-value 0.008). There were no SGA children in the intervention 

group versus six in the control group (p-value 0.005). Otherwise we observed no 

differences between the groups for LGA, Apgar scores, congenital anomalies, 

mode of delivery, hemorrhage postpartum or shoulder dystocia. 

Among all pregnancies including the multiple gestations, in the intervention 

group the 25th, 50th, and 75th percentiles were correspondent to no weight 

loss, weight loss equal to 3.3 kg, and weight loss equal to 7.7 kg, respectively. 

In these quartiles 5, 5, 6 and 4 composite pregnancy complications occurred, 

respectively. The difference was not statistically significant (p-value for 

trend=0.80). In the group of women with more than 7.7 kg weight loss, 

the ongoing pregnancy rate was not different from the other quartiles 

(p-value=0.51). 

Discussion

In this retrospective study we found no differences in pregnancy complications 

between obese subfertile women with an ongoing singleton pregnancy after 

a WRP versus obese women without such intervention. In the WRP group, 

the number of SGA infants was limited to zero, while in the control group this 

happened in 16%. Also, a trend towards more preeclampsia was found in the 

control group.

There are several limitations to our research. First, our study was retrospective, 

thus being potentially affected by selection and information bias. Furthermore, 

the small number of women limits the power of our study. We aimed to 

evaluate if a WRP for obese subfertile women was effective, first for improving 

fertility outcome, but also to influence the course and outcome of pregnancy. 

In the intervention group no SGA infants were born. This could be a positive 

effect of the WRP, although several other factors associated with SGA were 

different between groups. First, there was a trend towards less preeclampsia in 

the intervention group compared to the control group (8% versus 23%, RR 0.34 

34105 Koning, Aafke.indd   82 11-05-15   15:19



Pregnancy complications

83

5

(95% CI 0.11 to 1.1), p-value 0.06). This could potentially be a positive effect of 

the WRP. Also, less women smoked in the intervention group, which obviously 

affected their chance of SGA. [191] Finally, IVF/ICSI might be associated with 

SGA. [192] In the control group, more women conceived after an IVF/ICSI 

procedure compared to the intervention group. 

The multiple gestations were not equally divided between the two groups with 

one triplet pregnancy in the intervention group versus six twin pregnancies in 

the control group (p-value 0.045). This is due to a higher rate of ART in the 

control group. Because of the pregnancy complications that are associated with 

multiple gestation such as hypertensive disorders, premature labor as well as 

cesarean delivery and SGA, [193;194] we analyzed the group for singletons only 

and including the multiple pregnancies. The composite outcome for pregnancy 

complications remained the same with inclusion of the multiple gestations, but 

more preeclampsia was seen in the control group as expected. 

Women pregnant after ART have a higher chance of obstetric complications 

and associated worse neonatal outcome than women with spontaneously 

conceived pregnancies. [192;195;196] The women in our intervention group 

participated six months in a WRP prior to starting ART. This provides a double 

advantage: fi rstly two out of three women will change their lifestyle with weight 

reduction as a result and secondly they will not receive ART in this timespan and 

thus - as we have shown in chapter 4- have a higher spontaneous conception 

rate and lower need for ART.  

We hypothesized that the weight loss achieved by our WRP could lead to a 

decrease in weight related pregnancy complications. In women following 

bariatric surgery, with a substantial amount of weight loss, this effect has 

been demonstrated. [197] Although, women in the intervention group lost a 

substantial amount of weight, their BMI at pregnancy intake was comparable to 

that of women in the control group (table II), while at the start of intervention, 

their BMI had been higher than the BMI of women in the control group (35.8 

kg/m² vs 34.5 kg/m²; p-value 0.051). They possibly regained weight between 

the intervention and pregnancy, or regained weight in the fi rst trimester of 

pregnancy. Despite weight loss, their mean BMI 36 kg/m² at pregnancy intake 

was far above 30 kg/m² which is associated with an increased risk of pregnancy 

complications. 
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Consolidation of achieved weight loss is one of the challenges in treating obesity. 

Face-to-face follow up in the period after weight loss, is superior in maintaining 

weight loss than internet based information or newsletters. [198] Therefore, 

although in terms of subfertility and general health there is substantial benefit 

with the weight loss after WRP, the prevention of pregnancy complications 

would require either a stronger decrease of the BMI, or a continuation of the 

WRP beyond six months. The question is how feasible this is. Also a prolonged 

program would require higher costs, thus jeopardizing its cost effectiveness. 

There is an abundance of literature supporting an association between excessive 

gestational weight gain and pregnancy complications such as gestational 

diabetes and hypertensive disorders. Rasmussen et al. state however that the 

evidence is inconclusive because of inconsistent results and methodological 

flaws. [199] In our study, there was no difference in gestational weight gain 

with a mean of 9.5 kg weight gain in the intervention group versus 9.9 kg in the 

control group (p-value 0.57). 

A review of literature showed that in obese subfertile women, there was a high 

dropout rate in women receiving lifestyle intervention of 24% and within the 

dropout group there was substantially less weight loss. [173] In our intervention 

group the drop out rate was 22% within three sessions with the personal coach. 

In conclusion, we found no association between participation in a WRP and 

pregnancy complications in a subsequent pregnancy. Our results therefore do 

not support the idea that a WRP leads to less pregnancy complications. Because 

of the retrospective nature of our study and the small number of women more 

prospective studies are needed to confirm this finding. 
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