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ABSTRACT

Purpose To evaluate, in subfertile obese women, the effect of a weight 

reduction program (WRP) in achieving weight loss and improving fertility.

Methods We performed a retrospective cohort study to compare the 

effectiveness of a WRP versus no intervention in subfertile obese (body mass 

index (BMI) ≥32 kg/m2) women. The intervention was a WRP from May 2006 

through December 2010. The control cohort comprised obese women who 

visited the fertility clinic between January 2000 through December 2005, 

before the WRP had been implemented. The WRP consisted of counseling 

sessions with a personal coach. We compared the mean weight loss in both 

cohorts and the amount of women losing ≥5% of body weight. Hazard rate 

ratios for ongoing pregnancy rates and live birth rates were calculated and 

adjusted for possible confounders. 

Results We included 102 women in the intervention group and 100 in the 

control group. The mean weight reduction was 4.3 kg in the intervention group 

while in the control group there was a mean weight gain of 0.5 kg compared 

to baseline (p-value <0.001). There were 33 (32%) women in the intervention 

group versus 25 (25%) women in the control group who lost more than 5% 

of body weight compared to their baseline weight (crude odds ratio (OR) 

1.40 (95% CI 0.73 to 2.7). The ongoing pregnancy rates were 52 (51%) and 41 

(41%) (adjusted hazard rate ratio (HRR) 1.9 (95% CI 1.0 to 3.4)), while live birth 

rates were 48 (47%) and 37 (37%) (adjusted HRR 2.0 (95% CI 1.1 to 3.8) for the 

intervention group and control group, respectively. 

Conclusions These data indicate that in obese subfertile women a WRP is 

potentially effective. 
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Introduction

The prevalence of overweight (Body Mass Index [BMI] ≥25 kg/m2) and obesity 

(BMI ≥30 kg/m2) has rapidly increased in the past decades. [155;156] In the 

Netherlands, 44% of women is overweight and 14% is obese. [1] In 2000, the 

World Health Organization (WHO) described obesity as one of the greatest 

public health challenges of the 21st century. [155] The Dutch government 

declared the prevention and treatment of overweight and obesity a crucial 

element in national health policies.[157] In 2008, the Dutch Institute for 

Healthcare Improvement developed a guideline on the diagnostics and 

management of obesity. [158] In the Netherlands in 2010 this led to the 

completion of a standard care document with the goal of increasing the quality 

of care for obese people leading to better health, greater quality of life and 

greater participation in society. [159] This document was drawn up by a coalition 

of 16 organizations consisting of health care providers, insurance companies 

and patient associations. Health care providers can use this document to assess 

the scope of the problem in an individual and get advice on prevention and/or 

treatment of obesity or comorbidities. 

In reproductive medicine, a steady rise has been seen in the number of obese 

patients presenting with subfertility. As early as the 1990’s, overweight has 

been associated with a reduced fecundity and obesity has shown to lead to 

female subfertility. [160-168] For obese women, a small weight reduction could 

increase the chance of conception as well as decrease the risk of miscarriage. 

[161;163;166;167] 

Although the association between obesity and fertility is clear, it is unknown 

whether interventions aimed to reduce weight in obese subfertile women are 

truly effective. The relation between overweight and obesity and reproductive 

outcome made us initiate a weight reduction program (WRP) to support and 

stimulate obese subfertile women to lose weight. Here, we evaluate the 

effectiveness of this intervention, and the 4-year-followup results in achieving 

weight reduction, pregnancy rates and the use of assisted reproductive 

technology (ART). 
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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. 

WRP intervention

The intervention group consisted of obese subfertile women participating in a 

lifestyle program. From May 2006 onwards, all subfertile women with a BMI ≥ 

32 kg/m2 were offered participation in such a program. The aim of the program 

was to obtain weight reduction for ovulatory and anovulatory women in the 

first six months of participation before initiating ART. The WRP aimed to alter 

participants lifestyle by introducing nutritional changes and physical exercise in 

their daily activities. One of the IVF-specialized nurses acted as a personal coach 

(PC) for WRP participants. She attended courses in motivational interviewing 

and cognitive therapy. Every two to three weeks, participants had an in-hospital 

counseling session. The participant’s partner was also requested to attend these 

sessions. In the first one to three PC counseling sessions, the PC showed the 

participant how to regain control over her own body and lifestyle. The sessions 

focused on daytime activities, nutritional habits and environmental factors. 

Hereafter, a focus was applied on implementing routine healthy nutrition and 

physical exercise. However, as counseling alone often proved to be insufficient, 

clinical psychologists, specialists in internal medicine and a fertility gynecologist 

were regularly consulted. We also commonly referred participants to the gym 

located next to the hospital. No dietary restrictions were subscribed. During 

every session the body weight was assessed by the PC. 

Control group

The control group consisted of obese subfertile women seen in our clinic from 

January 2000 through December 2005. These were women with a BMI ≥32 

kg/m2 who visited our fertility clinic and attended an intake counseling session, 

received an information booklet and were urgently advised to lose weight to 

enhance their chances of conception. 
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During the whole study period between 2000 and 2010, all women with a 

BMI ≥ 40 kg/m2 were referred to the department of internal medicine for a 

health screening, as they have highly increased risks for comorbidities such 

as cardiovascular disease or diabetes mellitus. All women received routine 

preconception counseling, including counseling on pregnancy complications 

related to obesity.

Endpoints

The primary endpoint was weight reduction after six months, defi ned as at 

least 5% loss of the initial body weight. For participants in the intervention 

group, body weight was assessed by the PC, whereas body length was self-

reported. In the control group, length and body weight were self-reported by 

the women. Secondary endpoints were conception, ongoing pregnancy, live 

birth, multiple pregnancy and ART measured over a period of four years starting 

from inclusion. If a woman had more than one pregnancy during this period, 

only the fi rst was used for analysis. If the fi rst pregnancy was a miscarriage, we 

continued to follow the woman until live birth occurred. 

Pregnancy and neonatal outcome data were obtained from the pregnancy 

charts from the hospital. If the woman was referred back to a midwife after 

conception, we tried to obtain the pregnancy data from the midwife. 

Statistical analysis

Baseline characteristics from the two groups were tabularized and compared 

for statistical differences. Dichotomous variables were compared using the 

Chi-Square test, 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), while the average 

reduction in weight or BMI and the time period between intake to ART or 

conception are presented in mean and standard errors. 

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 fi ve imputed datasets 

have been suggested to be suffi cient theoretically to reduce sampling 

variability from the imputation process [169], we imputed 20 datasets as has 
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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 46% (for semen analysis). We report the pooled results of the 

analyses performed in each of the 20 imputed datasets.

We compared the WRP for any weight loss and a weight loss ≥ 5% using the 

logistic regression. The results as the odds ratios (ORs) with 95% confidence 

intervals (CIs) are presented after adjustment for age, alcohol consumption, 

BMI, smoking, ART, type of subfertility and duration of subfertility. Then 

we compared the main outcomes between the two groups using the Cox 

regression models. Results from the Cox regression analyses are presented 

as crude and adjusted hazard rate ratios (HRRs) with 95% CIs. Analyses were 

adjusted for age, alcohol consumption, BMI, smoking, ART, type of subfertility 

and duration of subfertility in a multivariable analysis. P values were 2-sided. 

Time to live birth in the intervention and the control group was compared by 

constructing a Kaplan-Meier curve. The curves were compared using the log-

rank test.  Different curves for cumulative ongoing pregnancies and amount 

of ongoing pregnancies per three months for both groups are presented with 

special attention for the mode of conception.

We performed separate analyses on the main outcomes for normal ovulatory 

women and women with an ovulation problem using the Cox regression 

models. 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 statistical analyses were performed using SPSS version 21.0 (IBM 

Corp., Armonk, NY, USA).

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. 
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Results

Figure I shows the study population and exclusions. In the intervention period, 

113 women were potentially eligible for the study. There were three women in 

whom the initial weight was unknown, while eight women conceived naturally 

before the start of the program. Thus, 102 women underwent the WRP and were 

analyzed. In the same period, 13 women with a BMI < 32 kg/m² also participated 

in the WRP, but these women were not analyzed.

In the control period, 101 women with a BMI ≥ 32 kg/m² were seen. In one of 

these women, the original weight was unknown, leaving 100 women for analysis. 

Figure I Flowchart study population
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Population characteristics 

Table I shows the baseline characteristics of the two groups. In the intervention 

group, women were younger (mean age 29 versus 32 years, p-value 0.015) and 

had a higher BMI (mean 37 versus 35 kg/m², p-value 0.001) compared to the 

control group. Also, in the intervention group, less women smoked (13% versus 

28%, p-value 0.039), more women had an ovulation disorder (55% versus 37%, 

p-value 0.003) and more women declared consuming alcohol (30% versus 

19%, p-value 0.001). Duration and type of subfertility, sperm count and parity 

were comparable between the groups. 

A median of seven counseling sessions were needed to motivate approximately 

two out of three participants to lose weight. Twenty-two participants (22%) 

dropped out of the program after one or two sessions. Three of them did lose 
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weight. Fourteen women (14%) in the control group only attended an intake 

session, and it is unknown why they did not pursue treatment.

Weight reduction 

Table II shows the weight reduction for both cohorts. The intervention group 

lost a mean of 4.3 kg compared to a mean weight gain of 0.5 kg in the control 

group (mean difference 4.8 kg, p-value <0.001). There were 33 (32%) women in 

the intervention group versus 25 (25%) women in the control group who lost 

more than 5% of body weight compared to their baseline weight (crude OR 1.40 

(95% CI 0.73 to 2.7), p-value 0.312; adjusted OR 1.05 (95% CI 0.43 to 2.6), p-value 

0.919). In the intervention group 72 women (71%) achieved any weight reduction 

(defined as  ≥0.1kg) compared to 41 women (41%) in the control group (crude 

OR 3.1 (95% CI 1.7 to 5.7), p<0.001). This relation was still significant after further 

adjustment (adjusted OR 2.6 (95% CI 1.2 to 5.9), p-value 0.022).

Table I Baseline characteristics of the study population

Maternal Characteristics Intervention Group
( n=102)

%
missing

Control Group
( n=100)

%
missing P**

Maternal age (y), median (IQR*) 29.0 (25.9-34.2) 0 31.6 (29.0-35.0) 0 0.015

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

109.8 (98.6-124.6) 0 100.0 (93.3-110.0) 0 0.001

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

37.3 (34.8-41.5) 0 34.9 (33.1-38.4) 0 0.001

Duration of subfertility at intake 
(months),  median (IQR*)

25.0 (17.5-37.5) 4.9 30.0 (18.0-41.0) 1.0 0.611

Type of subfertility, n (%) 1.9 0 0.248

Primary 64 (62.7) 56 (56.0)

Secondary 36 (35.3) 44 (44.0)

Type of cycle, n (%) 9.8 3.0 0.003

Amenorrhea 10 (9.8) 3.0 (3.0)

Oligomenorrhea 46 (45.1) 34 (34.0)

Normal cycle 36 (35.3) 60 (60.0)

Sperm count (×106/ml), median 
(IQR*)

33.4 (8.5-85.8) 39.2 23.0 (6.0-65.0) 53.0 0.766

<1 (×106/ml) , n (%) 8 (7.8) 5 (5.0)

1-10 (×106/ml) , n (%) 10 (9.8) 10 (10.0)

>10 (×106/ml) , n (%) 44 (43.1) 32 (32.0)

Nulliparous, n (%) 56 (54.9) 17.6 59 (59.0) 2.0 0.367

Maternal smoking, n (%) 13 (12.7) 19.6 28 (28.0) 3.0 0.039

Maternal alcohol consumption, 
n (%)

31 (30.4) 57.8 19 (19.0) 5.0 0.001

* IQR: interquartile range, ** P-value based on χ2 test for categorical or t-test for continuous variables
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Table II Characteristics of weight reduction

  Intervention 
Group

(n=102)

Control 
Group

(n=100) P

Sessions (n),  median (IQR*) 7 (3-10) - -

Participants with any weight reduction, n (%) 72 (70.6) 41 (41) <0.001

Average weight change (Kg), (Std. Error) -4.3 (0.8) +0.5 (1.0) <0.001

Average body mass index change (Kg/m²), (Std. Error) -1.4 (0.3) +0.2 (0.4) 0.001

Participants with >5% weight reduction, n (%) 33 (32.4) 25 (25.0) 0.312

* IQR: interquartile range

Pregnancies

Table III shows the fertility outcomes. There were 55 (54%) women who 

conceived in the intervention group versus 46 (46%) in the control group. The 

number of ongoing pregnancies was 52 (51%) in the intervention group versus 

41 (41%) in the control group, respectively (crude hazard rate ratio (HRR) 1.3 

(95% CI 0.85 to 1.9), adjusted HRR 1.9 (95% CI 1.0 to 3.4)) (table IV). Live birth 

rates were 48 (47%) in the intervention group and 37 (37%) in the control group 

(crude HRR 1.3 (95%CI 0.86 to 2.0), adjusted HRR 2.0 (95% CI 1.1 to 3.8) (table 

IV)).

We divided the intervention and control group in ovulatory and anovulatory 

women and again calculated the HRR’s for ongoing pregnancies and live birth 

rate (table IV). We found no statistical difference between these groups. 
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Table III Comparisons of the outcomes of the groups

  Intervention 
Group

Control  
Group

( n=102) ( n=100) P

ART received, n (%) 48 (47.1) 79 (79) <0.001

Type of ART received <0.001

IVF/ICSI 23 (47.9) 52 (65.8)

OI 12 (25.0) 5 (6.3)

IUI 9 (18.8) 21 (26.6)

Multiple 4 (8.3) 1 (1.3)

Conceptions, n (%) 55 (53.9) 46 (46) <0.001

Spontaneous, n (%) 27 (49.1) 7 (15.2)

ART assisted, n (%) 28 (50.9) 39 (84.8)

EUG, n (%) 1 (1.0) 3 (3.0) -

Miscarriage, n (%) 2 (2.0) 2 (2.0) -

Termination of pregnancy, n (%) 1 (1.0) 1 (1.0) -

Ongoing Pregnancies, n (%) 52 (51.0) 41(41.0) 0.155

Singleton 
pregnancies, n (%)

51 (98.1) 35 (85.4)

Multiple pregnancies, 
n (%)

1 (1.9) 6 (14.6)

Live birth, n (%) 48 (47.1) 37 (37.0) 0.623

Time period between intake to ART (months), 
mean(Std. Error)

8.8 (1.4) 4.7 (0.8)    0.014

Time period between intake to conception (months), 
mean(Std. Error)

14.1 (2.2) 13.2 (1.8)    0.768
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Table IV Crude and adjusted hazard rate ratios (HRR) and 95% Confi dence Intervals comparing outcomes 
of intervention group to control group  

 Outcomes Crude model
(95% CI)

p Adjusted model 
(95% CI)

p

Ongoing pregnancy 1.28 (0.85-1.93) 0.238 1.85 (1.01-3.38)* 0.047

Live birth 1.32 (0.86-2.02) 0.205 2.04 (1.08-3.83)* 0.027

Ovulatory women 

   Ongoing pregnancy 1.72 (0.92-3.21) 0.089 2.15 (0.90-5.13)† 0.083

   Live birth 1.80 (0.93-3.49) 0.081 2.38 (0.95-5.94)† 0.064

Anovulatory women

   Ongoing pregnancy 0.89 (0.47-1.68) 0.716 1.67 (0.71-3.93)† 0.242

   Live birth 0.91 (0.47-1.75) 0.766 1.75 (0.71-4.32)† 0.222

*Adjusted for duration of subfertility, type of subfertility, ART received, smoking, alcohol consumption, 
female age at intake, initial BMI at intake, type of cycle and sperm count (cat)
†Adjusted for all above-mentioned variables except for the type of cycle

In the intervention group one triplet pregnancy occurred after intrauterine 

insemination with mild ovarian hyperstimulation. In the control group six twin 

pregnancies occurred, all after IVF/ICSI treatment. 

The mean time to conception (spontaneous and assisted) did not differ between 

groups, mean 14.1 months (standard error (se) 2.2) in the intervention group 

versus 13.2 months (se 1.8) in the control group (p-value 0.77 (Table III)). Figure II 

shows the Kaplan Meier curves for live birth. Figures IIIa and IIIb show the 

cumulative pregnancies for both groups according to the mode of conception. 

Figure IVa and IVb show the amount of ongoing pregnancies per three months 

with or without ART. In the group of women that received ART one spontaneous 

pregnancy occurred in the intervention group versus fi ve in the control group. 

Eight of the 55 pregnancies in the intervention group occurred in the 22 women 

that dropped out of the program. Of these three occurred spontaneously within 

six months, one after intra uterine insemination, and four more spontaneously 

in the four years follow up. Two women received ICSI treatment with a severe 

male factor causing the subfertility.
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Figure II Kaplan-Meier curves for live birth.
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Figures IIIa and b Cumulative ongoing pregnancy curve for the study population with special attention 
for the contribution per mode of conception. Note: these curves are an exact representation of the 
cumulative ongoing pregnancies, not Kaplan–Meier curves.

In the subgroup analysis in the intervention group no weight loss, weight loss 

equal to 2.9 kg, and weight loss equal to 7.5 kg were correspondent to the 

25th, 50th, and 75th percentiles, respectively. In these quartiles 11, 14, 13 and 14 

ongoing pregnancies occurred, respectively. The difference was not statistically 

signifi cant (p-value for trend=0.55). In the group of women with more than 7.5 

kg weight loss, the ongoing pregnancy rate was not different from the other 

quartiles (p-value 0.862).  
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Figures IVa and b Amount of ongoing pregnancies per 3 months divided in ART and no ART for the 
intervention and control group 

ART treatment

The number of couples using ART was 48 (47%) versus 79 (79%) in the 

intervention and control group (p-value<0.001) (table III). Of 48 treatments 

in the intervention group 23 (48%) were IVF/ICSI treatment, compared to 52 

(66%) in the control group (p-value<0.001). The mean time to commencement 

of ART treatment for the intervention group was 8.8 months (se 1.4) versus 4.7 

months (se 0.8) in the control group (p-value 0.014). 

Discussion

In this retrospective study we showed that with a WRP for subfertile obese women 

(BMI ≥32 kg/m²) an increased proportion of women lost weight as compared 

to the control group. There was no signifi cant difference in the amount of 

women losing ≥ 5% of their initial weight. There were signifi cantly more ongoing 

pregnancies and a higher live birth rate in the intervention group compared to 

the control group. We found no relationship between weight loss and pregnancy.

Strengths and weaknesses

The main limitation of this study is its non-randomised and retrospective 

character. Moreover, the comparison with the control group for weight 

reduction was diffi cult because most women in this group (65%) only had one 

weight reported prior to ART or pregnancy. To assess if there was weight gain 

or loss in the control group we retrieved second weights of these women from 

hospital fi les. The median time between the weights is however 25.6 months. 

This could lead to over- or underestimation of the actual weight before starting 
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ART or pregnancy for the women with substantial weight gain or loss. The mean 

time up to fertility treatment was approximately five months in the control 

group hereby making large changes in weight not very likely.

We realize that the methodology of this retrospective evaluation limits the 

scientific value of the results, as there will be information and selection bias. 

Baseline characteristics differ between groups with the control group being 

more than 2 years older with potentially a slightly higher risk of miscarriage and 

lower pregnancy chance. Also, in the control group more women smoked. BMI 

at inclusion, however, was lower in the control group with the body weight being 

self-reported by women. Self-reported weight is significantly less accurate than 

measured weight, with a lower weight reported, especially in obese individuals. 

[171] In our study this could implicate that at baseline the difference in BMI is 

less or even nil thereby making the two groups better comparable. Because of 

our retrospective design there were missing data. To account for these missings 

we used multiple imputation. This is an accepted method of reducing bias and 

increasing precision in analysis. [170]

The treatment of obesity is challenging for both health care provider and patient. 

Most research on the effectiveness of treatment of obesity is performed on 

diets. When compared to conventional food all diets lead to weight loss on 

the short term. Most effective diet is a low calorie diet with approximately 

3.5-7 kg weight loss in one year. If cognitive behavior therapy is combined with 

dietary intervention, better results are achieved than information on lifestyle 

intervention alone. [172] 

One of the difficulties in trying to achieve weight loss is dropout during 

intervention. A median dropout rate of 24% was found in a systematic review 

on subfertile overweight and obese women trying to get pregnant, with lower 

pregnancy rates and less weight loss in the dropout group. [173] In our study the 

dropout rate was 22% which is comparable. 

Another problem of treating obesity is consolidation of the weight loss that has 

been achieved. If weight loss is >10% of initial weight most people (59%) can 

limit relapse to 2 kg in long-term research. [174] Patients that include physical 

exercise with diet therapies are more effective on long-term. [175] If cognitive 
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behavioral treatment is combined with dietary interventions better results on 

the short and long-term are achieved. [176] 

We chose the personal approach with a PC who was trained in motivational 

interviewing and behavioral treatment.  The intervention had a tremendous 

effect on weight reduction, as it led 71% of the participants to lose weight. 

There was however no signifi cant difference in the amount of women losing 

≥ 5% of body weight. We chose this cutoff point because of the positive effect 

on fertility described in anovulatory subfertile women and also for the positive 

effect on general health, in addition to the feasibility of achieving this weight 

loss in 6 months. [167;177;178] The higher number of ongoing pregnancies at 

12 weeks amenorrhea and higher live birth rate in the intervention group is 

possibly due to the weight reduction. Several other potential factors like waist hip 

ratio, exercise or diet were not recorded. Exercise for example led to higher live 

birth rates after IVF in a cohort study of obese subfertile women independent 

of body weight reduction. [179] We found no association between weight loss 

and pregnancy. This might be due to early conception in the study period, when  

women will not have lost weight. Indeed,  most spontaneous pregnancies in the 

intervention group occur in the beginning of the study period (fi gure IVa).

We should keep in mind that the increased pregnancy rate in the intervention 

group might be partly driven by natural conceptions. As fi gure IVa demonstrates, 

the natural conception rate in couples in the intervention group is 25%, thus 

contributing half of all the conceptions occurring in that group. Although the 

impact of weight loss might play a role here, one should also consider the fact 

that ART was postponed in this group, thereby allowing natural conception to 

occur. Thus, the effect of a WRP or other lifestyle programs could partly be 

explained by the fact that natural conception plays a role here. Indeed, previous 

studies with a comparable design in a non-selected population showed a 

similar phenomenon. [180-182]

In conclusion, our results add to the scientifi c evidence asserting the potential 

benefi t of a WRP in terms of weight reduction and (spontaneous) pregnancy 

chances in obese women with subfertility. This does not only increase pregnancy 

chances, but is also likely to improve general health. 
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