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Introduction: Nowadays increasing number of obese women are seen attending infertility clinics. The
objective of this study was to find out relationship of body mass index (BMI) on IVF cycles and to note of
increased BMI.

Materials and Methods: This was a retrospective study. All the patients undergoing IVF during the study
period were divided in to three groups based on BMI − Group 1: <25 kg/m2; Group 2: 25 to 29.9 kg/m2;
Group 3: ≥30 kg/m2. Records were analysed such as patient’s age, BMI, duration and cause of infertility,
antral follicle count and hormonal profile. The total gonadotropins dose used, duration of stimulation,
number of retrieved oocytes and pregnancy rate were noted.

Results: A total of 151 women with non-donor IVF cycles were analysed. There were 58 patients in Group 1,
68 patients in Group 2 and 25 patients in Group 3. Laboratory parameters such as serum FSH, serum LH,
serum AMH and serum E2 were compared. Serum AMH were found to be slightly higher in the obese group
but was not statistically significant. Other hormones levels were comparable in the three groups. The total
gonadotropin dose required for stimulation of follicles was found to be significantly higher in Group 3. The
number of oocytes retrieved was similar in the three groups and so was the pregnancy rate.

Conclusion: The present study suggests that BMI does not have significant impact on IVF cycles.
Keywords: BMI, IVF, pregnancy
Address for correspondence: Dr. Pinkee Saxena, 534 Mandakini Enclave, Alaknanda, New Delhi, India.
E-mail: drpinkee@hotmail.com
INTRODUCTION

Changing lifestyle has led to increase in the incidence of
obesity. In addition, many women are delaying
childbearing. So, nowadays we see many obese women
seeking infertility treatment. Obesity has several health
implications such as diabetes mellitus, cardiovascular
disease, impaired lipid profile, uterine cancer and breast
cancer.[1] Moreover, obesity is found to decrease
successful pregnancy rates in both natural and assisted
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conception cycles.[2] Studies on effect of a raised body
mass index (BMI) on the outcome of artificial
reproductive techniques (ART) have conflicting
evidences. Although some studies have found no
effects of an increased BMI on in vitro fertilizations
(IVF) cycles,[3,4] others have reported effects such as
requirement of a higher dose of gonadotropins, longer
stimulation period, lower oocyte retrieval.[5,6] The
objective of this study was to find out relationship of
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Table 1: Clinical characteristics of patient according to BMI

Groups 1N = 58 2N = 68 3N = 25 P value
BMI (kg/m2) 21.98 ± 2.04 27.10 ± 1.34 32.28 ± 2.4 <0.00001
Age (y) 31.63 ± 4.62 32.70 ± 4.02 32 ± 4.7 0.38
Duration of infertility (y) 3.81 ± 2.78 4.47 ± 2.21 4.68 ± 2.77 0.23
Primary infertility 48 51 17 0.30
Secondary infertility 10 17 8 0.30
Unexplained infertility 7 6 5 0.33
PCOS 5 15 5 0.11
Tubal factor 15 18 4 0.55
Endometriosis 3 4 4 0.18
POR 13 13 5 0.90
Male factor 17 15 5 0.54

Table 2: Hormonal levels in patients according to BMI

Variable Group 1 Group 2 Group 3 P value
FSH (IU/L) 7.16 ± 2.40 7.45 ± 2.9 7.88 ± 6.08 0.68
LH (IU/L) 5.10 ± 2.97 5.24 ± 2.75 4.4 ± 2.98 0.49
E2 (pg/ml) 54.49 ± 31.02 49.94 ± 26.63 51.22 ± 25.38 0.66
AMH (ng/ml) 3.71 ± 3.06 3.95 ± 0.2 5.06 ± 5.7 0.2
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BMI on IVF cycles and to note any adverse effect of
increased BMI.

MATERIALS AND METHODS

This was a retrospective study performed at tertiary-based
fertility centre − Max Multi Speciality Hospital,
Panchsheel Park, New Delhi, from May 2016 to
October 2017. All patients who underwent IVF at the
centre were included in this. Records of patients
undergoing IVF were analysed. Because this was a
retrospective cohort study, no written informed
consent for participation was obtained from the
participants. All patients undergoing IVF/Intra
cytoplasmic sperm injection (ICSI) cycle either with
agonist or antagonist protocol were included in the
study. Patients undergoing donor IVF cycles or
gestational surrogacy cycles were excluded. Detailed
history was taken and their weight and height
measured. BMI was determined by the ratio of weight
divided by the height squared in metric units.

Patients were given either agonist or antagonist protocol,
based on initial history and evaluation, followed by
follicular monitoring and titration of doses accordingly.
They received trigger with Gonadotropins- releasing
hormone agonist (GnRHa) or Human Chorionic
Gonadotropins (hCG) when at least three follicles
reach 17 to 18-mm size. Oocytes were retrieved
transvaginally, 34 to 36 h after trigger administration.
Standard laboratory protocols for IVF or ICSI were
performed as indicated. Ultrasound-guided transfer of
embryos was performed on Day 2/3/5 after oocyte
pick-up. The luteal phase was supported with
progesterone and estradiol (E2) as per standard
protocol used in the institute and continued until 12
weeks of gestation in presence of a positive hCG test.

Serum hCG levels were measured 15 days after retrieval.
A clinical pregnancy was defined as the presence of a
gestational sac on ultrasound. Spontaneous abortion was
defined as the loss of a clinical pregnancy before 20 weeks.
In addition, ongoing pregnancy was defined as
progression beyond 12 weeks of gestation. Fertilisation
rate is defined as the ratio of number of fertilised oocytes
to the number of oocytes retrieved in conventional IVF
cycles. In ICSI, fertilisation rate is calculated by dividing
number of fertilised oocytes by number of M2 oocytes.

Patient’s demographic factors such as age, BMI, duration of
infertility, aetiology of infertility, antral follicle count (AFC),
baseline follicle-stimulating hormone (FSH), luteinizing
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hormone (LH) and estradiol levels were reviewed. The
total gonadotropins dose used, duration of stimulation,
number of retrieved oocytes were noted. Based on the
BMIcalculated, the patientsweregrouped into threegroups
− Group 1 (normal weight): <25 kg/m2; Group 2
(overweight): 25 to 29.9 kg/m2; Group 3 (obese):
≥30 kg/m2. Their records were analysed.

Preliminary statistical comparisons were made by analysis
of variance (ANOVA) and Chi-square tests using data
grouped according to these BMI categories. The data
presented in represent group means (±SD) and
frequencies from the preliminary analyses (ANOVA
and Chi-square). A simple Pearson correlation
coefficient was calculated to determine whether BMI
and age were independent or interrelated variables.

RESULTS

A total of 151 women with non-donor IVF cycles were
analysed. There were 58 patients in Group 1, 68 patients
in Group 2 and 25 patients in Group 3. The age of the
patients studied ranged from 21 to 46 years with the mean
age 32 years. The age of patient was similar in all the three
BMI groups and so was the duration of infertility. Other
demographic details such as type of infertility and cause of
infertility were almost similar in the three groups as shown
in Table 1.

Laboratory parameters such as serum FSH, serum LH,
serum anti-mullerian hormone (AMH) and serum E2
were compared. Serum AMH were found to be slightly
higher in the obese group but was not statistically
15



Table 3: Treatment characteristic in patients according to BMI

Variables Group 1 Group 2 Group 3 P value
AFC 14.98 ± 8.2 16.35 ± 9.5 16.04 ± 9.3 0.68
Endometrial thickness (mm) 9.51 ± 1.98 9.52 ± 2.45 8.9 ± 3.32 0.59
Total gonadotropins required 2725.86 ± 1044.29 3072.72 ± 1204.61 3445 ± 1041.60 0.023
Days of treatment 10.48 ± 2.23 10.16 ± 2.20 11.36 ± 1.57 0.058
Oocyte retrieved 11.13 ± 7.02 11 ± 8.41 11.28 ± 6.38 0.98
Fertilisation rate 81.93 ± 21.81 81.26 ± 23.08 84.27 ± 22.15 0.85
Cleavage rate 90.43 ± 15.46 90.78 ± 15.48 91.91 ± 20.87 0.93

Table 4: Pregnancy rate and miscarriage rate in the three
groups

Variables Group 1 Group 2 Group 3 P value
Clinical pregnancy 24 (41.37%) 35 (51.47%) 11 (44%) 0.50
Miscarriages 5 (20.83%) 4 (11.42%) 3 (27.27%) 0.40
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significant. Serum FSH, LH and E2 were comparable in
the three groups [Table 2].

Ultrasound was performed to assess the AFC and
endometrial thickness. There was no significant
difference in the total number of antral follicles obtained
in the three groups.Theendometrial thickness achievedwas
slightly less in Group 3, though it was not statistically
significant. On analysing the total gonadotropin dose
required for stimulation of follicles, it was seen that the
total gonadotropin dose required was found to be
significantly higher in Group 3 (P = 0.023). The duration
of stimulationwas slightly longer in the obese group though
not statistically significant (P = 0.058) [Table 3].

The number of oocytes retrieved was similar in the three
groups and so were the fertilisation rate and the cleavage
rate. The pregnancy outcome was similar in the three BMI
groups. The miscarriage rate was higher in Group 3 as
compared to the other two groups though not statistically
significant [Table 4].

The correlation coefficient for BMI and age was
calculated, and the value of R was 0.0557. Although
technically a positive correlation, the relationship
between the variables was weak.

DISCUSSION

There is inconsistent evidence regarding the effect of raised
BMI on the outcome of assisted reproductive technology.

The study showed that there is a positive relationship
between age and BMI though weak. Megan et al.[7] also
showed relationship between age and BMI. They
observed that at younger ages, a higher BMI has a
pronounced negative influence on fertility, but the
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effect diminished as the patient’s age increases. The
clinical pregnancy rates decreased with increasing BMI
and increasing age. BMI has a much less profound effect
on fertility as patients reach the age of 36 and higher.

AFC count performed was similar in all the three groups.
We had a slightly decreased endometrial thickness in
obese group which was not significant. Friedler et al.[8]

in their study had observed that endometrial thickness was
significantly lower in morbid obese group.

In our study, the total gonadotropin dose requirement was
found to be significantly higher in Group 3. However, the
duration of stimulation though slightly longer in the obese
group was not statistically significant. Many studies have
observed that the total gonadotropin dose and duration of
stimulation were significantly higher in the obese group
when compared to the normal BMI group.[9-13] However,
length of treatment was significantly shorter in normal
weight women as compared to other groups in study
performed by Friedler et al. In a study performed by Hill
et al.,[14] they stated that increased BMI may be associated
with the need for fewer days of stimulation, fewer ampules
of medication and a greater number of follicles produced
without affecting pregnancy outcome rates.

Studies performed have shown that there are no significant
differences in the number of retrieved oocytes in all
groups.[8,9,11,13] We also had similar results. Other
investigators have also found a decrease in the number
of retrieved oocytes.[12,15-17] Singh et al.,[11] in their study,
noted no difference in the number of oocyte retrieved but
had decreased fertilisation and cleavage rate in patient with
increasing BMI. They concluded that obesity impairs IVF
outcome potentially by impairing oocyte quality but does
not affect ovarian response to stimulation.

Ozekinci et al.[9] observed that the clinical pregnancy,
spontaneous abortion and the ongoing pregnancy rates
per transfer were comparable among the normal weight,
overweight and obese women. Similar findings were
observed by Koning et al.[18] In our study, also the
pregnancy rate was similar in all the three groups.
Fertility Science and Research | Vol 5 | Issue 1 | January-June 2018
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However, Singh et al.[11] observed a negative co-relation
with increasing BMI for clinical pregnancy rate (P value =
0.040). Pinborg et al. also stated that the number of
patients with positive serum human chorionic
gonadotrophin decreased significantly with increasing
BMI. Similar finding was observed by Rittenberg
et al.[19] Kalem et al.[20] evaluated obesity and clinical
pregnancy rates in IVF cycles in polycystic ovarian
syndrome (PCOS) patients according to age groups.
They observed that the clinical pregnancy rates were
lower in the obese group, particularly in the age group
≥35 years than in the other BMI groups. However, this
difference was found to be statistically insignificant.
Higher rate of miscarriage has been observed with
increased BMI in various studies.[18,21,22] A recent
meta-analysis of the available evidence suggested that
there was a significant increase in the odds of
miscarriage in women with a BMI of ≥25 kg/m2

following spontaneously conceived pregnancies as well
as following ovulation induction but not in women who
underwent IVF/ICSI. This may be due to differences in
the nature of the included studies and the type of
denominator used to calculate the prevalence of
miscarriage.[23] In our study, we found that miscarriage
rate was higher in Group 3. This was not statistically
significant. This may be due to the small sample size.

CONCLUSION

The present study indicates that BMI does not have a
significant effect on IVF cycles. An increased requirement
of gonadotropins for ovarian stimulation and an increased
risk of miscarriage were however observed in patients
with increased BMI. Hence, BMI alone should not be a
factor for denying IVF to obese infertile patients.
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