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Abstract 
Background: The aim of this study was to investigate the effect of body mass index (BMI) on 
the outcome of in vitro fertilization (IVF)/ intracytoplasmic sperm injection (ICSI) cycles in non 
polycystic ovary syndrome (PCOs) women.
Materials and Methods: In this cross sectional study, 287 infertile non PCOs women referred to 
Royan institute, Tehran, Iran between 2002 and 2003 were enrolled. Patients with age≥40 years old 
or BMI <20 Kg/m2 were excluded. All of patients underwent IVF or ICSI cycles. The outcome of 
assisted reproductive technology (ART) were compared between three groups: patients with 20≤ 
BMI≤25 (normal weight group); patients with 25< BMI≤30 (over weight) and patients with BMI 
more than 30 Kg/m2 (obese group). ANOVA, T test, Chi-square and logistic regression were used for 
analysis.P value less than 0.05 was considered as significant level.
Results: One hundred thirty three (46.3%) subjects had normal BMI, 117 women (40.8%) were 
overweight and 37 women (12.9%) were obese. Obese group had lower pregnancy rate (13.5%) 
in comparision to normal (29.3%) and overweight (21.4%) groups although this difference was 
not statistically significant (p=0.09). Chi square analysis showed that normal weight women had 
significantly higher regular mensturation (p=0.02). The logestic regression analysis showed that BMI 
significantly affects on pregnancy rate of ART cycles in non PCOs women (p=0.038).
Conclusion: The finding of this study suggested that in non PCOs women, BMI had independent 
adverse effect on the pregnancy rate of IVF/ICSI cycles.
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Introduction
Advancing female age, elevated basal follicle 
stimulating hormone (FSH) concentrations and 
extremes of body mass are all believed to have an 
adverse effect on the outcome of assisted concep-
tion cycles (1). Overweight and obesity represents a 
rapidly growing threat to the health of populations 
and an increasing number of countries worldwide 
(2). Significant association are seen in reproductive 
endocrinology between exess body fat (particularly 
abdominal obesity) and irregular menstrual cycles, 
reduced fertility and increased risk of miscarriage 
(3). It is clearly appears that obesity is associated 
with an increased risk of hyperandrogenism and 
anovulation in women in reproductive age as sup-
ported by strong association between obesity and 
the polycystic ovary syndrome (PCOs) (4). Further-

more, obesity especially abdominal obesity ,impairs 
fecundity and reduces conception rate during infer-
tility treatment (5, 6).Although several studies have 
performed to evaluate the effect of BMI on IVF/
ICSI outcome (1, 7-11) but there is contraversy.
For this purpose, this study was conducted to evalu-
ate the effect of BMI on the outcome of IVF/ICSI 
cycles in non PCOs women.

Materials and Methods
In this cross sectional study, 287 infertile non PCOs 
women referred to Royan institute, Tehran, Iran  be-
tween 2002 and 2003 were enrolled. This study was 
approved by ethics committee of Royan institute. 
All patients signed informed consent form. At first 
332 women were included but then in order to omit 
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the confounding effect of age , women with age ≥40 
years old were excluded from the study (26 wom-
en). Also underweight women (women with BMI 
<20 kg/m2) were excluded from the study because 
the percent of underweight women was low among 
studied patients (only 3.3%) (Fig 1).

Fig 1: Flow chart of patient selection 

Other exclusion criteria consisted of: hypo/hyper-
thyroidism, hyperprolactinemia & diabetes type 1.
Long standard GnRH agonist protocol was used for 
ovarian stimulation. In this protocol, the women had 
first been down regulated with GnRH analogue (Bu-
serline, Hoechst, Germany) which was administered 
500 μg/day subcutaneously from 21st day of previ-
ous menstrual cycle. When pituitary suppression was 
achieved (on second day of menstrual cycle, FSH≤ 
5 IU/ml, LH ≤5IU/ml, progesterone ≤1ng/ml, Estra-
diol ≤50pg/ml), Buserline was reduced to 200μg/
day and 150-225 IU human Menopausal Gonado-
trophin (Menopur, Ferring, Germany) was admin-
istrated intramuscularly from 2nd day of menstrual 
cycle daily. After 3 or more follicles had reached 18 
mm in diameter, 10000 IU human Chorionic Go-
nadotrophin (hCG, Organon, Holland) was used to 
induce oocyte maturation. Oocytes were aspirated 
transvaginally with ultrasound guidance 34-36 hour 
later. After that, IVF or ICSI were done. Uterine em-
bryo transfer was performed two days after oocyte 
retrieval. Beta hCG was checked two weeks after 
embryo transfer. Clinical pregnancy was defined as 

332 women Undergoing 
IVF/ICSI

26 women aged ≥ 40 years 
old were excluded

306 patients

11 women with BMI<20 Kg/m2 &
8 women with prolactin>550 were 

excluded

287 included patients

the presence of at least one gestational sac with de-
tectable fetal heart activity by transvaginal sonog-
raphy. BMI was determined by the ratio of weight 
divided by the height squared in metric units.
Patients were divided into three subgroups accord-
ing to BMI (patients with 20≤ BMI ≤25 as normal 
weight group; patients with 25< BMI ≤30 as over 
weight and patients with BMI more than 30Kg/m2 
as obese group). SPSS version 11 was used for data 
entry. T test, ANOVA, Chi-square and logestic re-
gression were used for analysis. Results were pre-
sented as mean value±SD. P value less than 0.05 
was considered as statistically significant level.

Result
In this study, 287 women were studied. The mean 
age of women was 29.06±4.58 years old. The mean 
duration of infertility was 7.04±3.91 years. Two 
hundred sixty seven patients (93%) had primary in-
fertility. Regular menstrual cycle was seen in 87.1% 
women . Two hundred thirty cycles (80.1%) were 
ICSI. Causes of infertility included: male factor (194 
cases; 67.6%), female factor (42 subjects; 14.6%), 
unexplained infertility (24 cases; 8.4%) and both 
male and female factors (27 cases; 9.4%). Table 1 
showes some characteristics of studied women.

Table 1: Characteristics of studied women
Variable Mean Standard 

Deviation
Age(Year) 29.06 4.58
Duration of Infertility (Year) 7.04 3.91
Menstrual Interval (Day) 29.70 3.29
Duration of Menstruation (Day) 6.60 1.38
Serum FSH level on day 3 (IU/ml) 6.38 3. 25

  
Among studied women,133 women (46.3%) have 
normal BMI, 117 women (40.8%) were over-
weight and 37 subjects (12.9%) were obese. Table 
2 showes outcome of ART cycles in differenet BMI 
groups. Clinical pregnancy rate was 29.3% in nor-
mal women, 21.4%  in overweight and 13.5% in 
obese women which difference was not statistically 
significant (p=0.09). 
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Table 2: Outcome of IVF/ICSI cycles in different BMI groups
P valueObese Women

(BMI>30) (N=37)
Overweight Women

(25< BMI≤30) (N=117)
Normal Women
(20≤ BMI≤25) 

(N=133)

Variables

0.585.92±3.376.37±3.516.57±3.33Number of retrieved oocytes
0.812.97±1.463.12±1.653.14±1.20Number of transferred embryos

0.095 (13.5%)25 (21.4%)39(29.3%)Clinical Pregnancy Rate
0.23(8.1%)14(12.2%)12(9.3%)Miscarriage  Rate
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There were no statistically significant differences in 
number of retrieved oocytes , transferred embryoes 
and abortion rate according to different BMI groups. 
The logestic regression analysis showed that BMI 
had significantly affect on pregnancy rate (p=0.038) 
(Table 3).

Table 3: Results of logistic regression analysis
Variable β SE Sig Exp(B)
BMI -0.103 0.049 0.038* 0.902

* p<0.05 was considered as significant level 

Discussion 
Detrimental impacts of obesity and overweight on 
pregnancy and delivary outcomes have long been 
investigated.Women with obesity and overweight 
have higher rate of abortion, preterm birth, cesarean 
delivary and neonatal complications (12). Despite 
different studies about the effects of obesity and 
overweight on the outcome of ART cycles, the re-
sults of these studies are contraversial. 
The present study has demonstrated that increas-
ing in BMI independently of age, FSH, LH, type 
& duration of infertility affects significantly on the 
pregnancy rate of IVF/ICSI cycles in non PCOs pa-
tients. 
The results presented in this study confirm the find-
ings of published studies that have shown an ad-
verse effect on pregnancy outcome in women with 
high compared with normal BMI [Ku (13), Lintsen 
(14), Fedorcsak (5, 7), Salha (15), Loveland (8) and 
Munz’s studies (16)] while the result was inconsist-
ency with Lashen (1) , Spandorfer (10) and Dechaud 
studies (17). 
Lintsen et al investigated 8457 women undergo-
ing IVF cycles and found that women with BMI≥ 
27 Kg/m2 had a significantly lower delivery rate 
[OR=0.67; 95%(CI)=0.48-0.94] compared with 
normal weight (14). In one research, Fedorcsak 
et al studied 383 patients conceiving after IVF or 
ICSI and found that obese group (BMI>25 Kg/m2) 
had higher abortion rate during the first 6 weeks 
and lower live birth rate (5). In another study , they 
evaluated records of 5019 IVF/ICSI treatments in 
2660 couples .In their recent study, they consid-
ered patients with BMI>30 Kg/m2 as obese group 
and showed that obesity was associated with lower 
chances for live birth after IVF/ICSI (7). Salha et 
al studied fifty patients with a high BMI (≥26Kg/
m2) in comparison to 50 patients with normal BMI 
(18-25) undergoing IVF cycles. They showed that 
clinical pregnancy rate per cycle was statistically 
lower in the patients with high BMI (15). Loveland 
et al evaluated 139 women <40 years old under-
going IVF. Their finding showed that in patients 

with BMI>25, pregnancy rate was statistically 
lower while spontaneous miscarriage was slightly 
higher (8) .Munz et al compared 28 patients with 
BMI<25 and 24 patients with BMI>25 undergoing 
IVF /ICSI. They showed that pregnancy rate was 
higher in women with BMI<25 although this dif-
ference was not significant (16).
In contrast, Lashen et al compared 76 obese women 
(BMI>27.9) with 152 controls and 35 underweight 
women (BMI<19) with 70 controls .They found 
that the clinical pregnancy and miscarriage rates 
were not significantly different from their controls 
and concluded that the extremes of BMI do not ad-
versely affect the outcome of IVF treatment (1).
Dechaud et al in their retrospective study, classified 
patients in four groups: BMI<20; 20≤BMI<25; 25 
≤BMI<30 and BMI≥30. They concluded that obes-
ity does not negatively affect on results of IVF/ICSI 
cycles (17).
The mechanism explaining the effect of BMI on 
pregnancy outcome is uncertain. Ku et al in their 
study on 164 patients under 37 years showed that 
no difference in the endometrial thickness were 
seen in different BMI groups (with cutoff 24Kg/m2) 
and suggested that BMI affect ovarian folliculogen-
esis rather than uterine receptivity (13). Accordance 
to this assumption, in present study, fewer retrieved 
oocytes were seen in obese group in comparison 
with normal & over weight subjects although this 
finding was not statistically significant. This find-
ing was similar to Ku (13), Fedorcsak (5, 7), Salha 
(15), Wittmer (11) and Spandorfer (10) although 
all of them except ku, found statistically decrease 
in number of retrieved oocytes in obese groups. 
Inconsistency with these studies, Lashen (1) and 
Frattarelli (9) did not found this effect on retrieved 
oocytes in obese group. Wittmer et al analyzed 398 
couples and categorized them according to their 
BMI (BMI<20; 20≤BMI<25 and BMI≥25 Kg/m2). 
They found that the number of collected oocytes 
decreased when BMI was ≥25 Kg/m2 (11). Span-
dorfer et al evaluated 920 patients (<40 years old).
They considered BMI >27 as obese group.  They 
revealed that obese patients had fewer oocytes re-
trieved. Despite this, the clinical pregnancy rate 
(per retrieval) had no difference in obese and non 
obese patients (10). 

Conclusion
Increasing in BMI has detrimental significant effect 
on outcome of IVF/ICSI cycles. Further studies in 
a larger scale are necessary to search the underlying 
mechanisms and to evaluate the effects of BMI in 
older women & in subjects using other COH pro-
tocols. 
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