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INTRODUCTION
It has been seen in a number of studies [1-5] that the man’s 

BMI is inversely related to the concentration of androgens in the 
body and to SHBG-levels. A decrease in the level of SHBG results 
in a decreased concentration of free testosterone in the blood 
[6]. The concentration of inhibin B decreases with an increase 
in BMI but this change is not accompanied by a compensatory 
increase in FSH. However, it has been shown that an increase 
in BMI in the man is positively related to estrogen levels. This 
relationship arises as a result of increasing conversion by 
aromatisation of androgens to estrogens in the peripheral 
fat tissue in overweight and obese individuals as compared 
with individuals of normal weight. High estrogen levels have 

a damaging effect on endogenous secretion of gonadotropin 
because they interfere with GnRH-pulsatility. Overweight men 
may, as a result, be affected by hormonal changes similar to those 
associated with hypogonadotropic hypogonadism, which is to 
say low gonadotropin- and testosterone concentrations. These 
hormonal changes that occur in overweight men are particularly 
evident in abdominal fatty tissue [7].

The concentration of adipokine leptin, the concentration 
of which is correlated with the mass of fatty tissue in obese 
men, inhibits the production of hCG-stimulated testosterone 
production by restricting the conversion of 17 OH-progesterone 
to testosterone. It appears that leptin has a direct effect on gametes 
when spermatocytes express the functional leptin receptors in 
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Background: Male adiposity has in previous studies, been reported to be connected with low levels of androgens and SHBG and high levels of estrogens. 
In men, high levels of estrogens can result in low levels of gonadotropins and testosterone and in turn these hormonal changes have been shown to be associated 
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Methods: 664 heterosexual couples with unexplained infertility, who had been accepted for ART, were included in a retrospective study of 1270 IVF/
ICSI cycles during the years 2005-2013. 

Results: Mean body mass index for the 664 men was 25.8 (range 18.1- 41.9). High male body mass index was negatively associated with live birth 
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Conclusions: In this study, male body mass index did have negative influence on live birth rate after IVF/ICSI, although not statistically, probably due to a 
small sample of fat men studied (64 persons). When looking at odds ratio for live birth rate, in obese men, it was lower than in normal weighed men. Snuffers 
had statistically significant higher live birth rate after assisted reproduction than non-snuffers in all BMI groups. 
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a special stage of development. Leptin has accordingly specific 
receptors in the testicles [8]. The chronically elevated levels of 
leptin in the overweight and obese can lead to leptin resistance. 
This can in turn affect the level of GnRH in the hypothalamus and 
levels of LH and FSH in the hypophysis. This takes place through 
the so called KISS 1 neurons that are potent regulators of GnRH/
LH/FSH- release. KISS 1 neurons express the leptin receptors and 
can therefore function as transmitters of metabolic information 
to the GnRH-neurons. In this way the KISS 1 system can function 
as a link between metabolic function and fertility [9-11].

The serum concentration of reproductive hormones has been 
shown to be related to sperm quality. A significant correlation 
has also been observed between the serum levels of inhibin B, 
LH, FSH and sperm parameters [5]. Studies differ concerning the 
exact mechanism by which BMI influences sperm quality. A meta-
analysis of 21 studies covering a population of 13,077 individuals 
found that the risk of oligospermia and a zoospermia increased 
progressively with increased body weight with a two-fold 
higher prevalence among those with massive obesity compared 
with those with normal BMI [12]. According to some studies an 
increase in BMI results in a decrease in sperm concentration 
[2,3,12] and a lower motility of the sperm [12]. Yet according 
to other studies the men’s BMI is not related to motility and 
morphology of the sperm [3,4]. According to one study [4] men’s 
BMI does not affect sperm concentration. It has been observed 
that both sperm concentration and morphology affect the time 
that it takes for a couple to become pregnant; a decreased 
concentration and proportion of morphologically normal sperm 
resulted in an increase in the length of time to pregnancy [13].

Much has been published on the relationship between female 
fertility and overweight/obesity with the general conclusion 
being that female obesity has reproductive consequences in 
the form if irregular menstrual cycles, anovulation, increased 
risk of infertility, in increased risk of miscarriage in pregnant 
women [1,14,15]. It has also been observed that obese women 
respond less well to assisted fertilisation compared with women 
of normal weight. Studies have shown that obese women require 
a longer and higher-level stimulation with gonadotropins during 
IVF-treatment, that they have fewer eggs of lower quality after 
stimulation, that the frequency of pregnancy is lower among 
obese women following IVF compared with women of normal 
weigh, and that obese women have a greater risk of miscarriage 
in pregnancies resulting from IVF-treatment [1,16-19]. 

Atthe fertility unit in Linköping women with BMI >30 are not 
accepted as candidates for assisted fertilisation. Therefore we 
do not believe that BMI of the women in our study can have any 
decisive effect on the result as these women are few.

There are studies showing that overweight and obesity affect 
sperm quality [2,3,12] and it is therefore probably that men with 
high BMI and abnormal sperm test results will have a lower 
frequency of clinical pregnancy after treatment than will men of 
normal weight. It has even been observed that the incidence of 
obesity is higher among men with an infertility factor than among 
men with known such factors [2]. In our study only couples with 
unexplained fertility were included and that means men with 
normal sperm-test results according to the WHO definition which 
is: volume 2-5 ml, 40 million sperm in total, 15 million sperm/ml 

and sperm motility>40 %. Men with abnormal sperm tests were 
not included.

There are several studies examining how men’s BMI affects 
the outcomes of assisted fertilisation [20-23]. These studies 
have, however, included men with known infertility factors as 
well as men without known infertility factors. This difference 
distinguishes our study from previous studies in as much as we 
have studied couples diagnosed as unknown infertility.

As concerns the effect of smoking on male fertility, different 
studies have found diverse results. In one study no direct 
association between smoking and sperm quality (morphology, 
concentration, and motility) [24]. In a study from Vine MF [25] 
a weak association was found between smoking and sperm 
quality but the relationship was stronger among healthy men 
(voluntary spermdonors) than among men who had been 
studied at an infertility clinic. In the same study no decrease in 
fertility had been found in smokers as a group but it was noted 
that since smoking had previously been associated with changes 
in sperm parameters smoking might affect fertility among those 
who already had diminished sperm quality. In a Swedish study 
from 2008 it was seen that smokers had a lower number of 
sperm than non-smokers, and the sperm concentration was 37 
% higher among non-smokers than among smokers [26]. Snuff or 
smokeless tobacco for oral use, is available in many countries of 
the world. The products are of very different kinds, with the only 
common characteristic: to deliver nicotine to the blood stream 
via the oral mucosa. Today’s Swedish moist snuff is made up 
of non-fermented, heat-treated finely ground tobacco with the 
addition of alkalizing salt and flavoring. The level of nicotine in 
the snuff pouch varies between 4 and 15 mg nicotine per portion, 
with 8mg of nicotine per portion as the most common. How much 
of this nicotine is absorbed by the body depends on how long you 
have one portion inside, so a comparison with eg cigarettes is 
very difficult to make. The uptake of nicotine in the blood is a 
little slower than during smoking but is more extended [27].

The effect of snuff use on male fertility is a research area that 
has as yet been little investigated. A probable reason for this is 
that it is almost only in the Nordic countries that men use snuff. 
The percentage of male snuff users in age group 16-84 in Sweden 
in 2012 was 21.2 % (±1.6 %) [28].

The hypotheses for this study were that the higher the BMI 
among men the lower the frequency of live births after IVF/ICSI 
compared with normal-weight men and that snuff users and 
smokers respectively have a lower frequency of live births after 
IVF/ICSI than non-smokers and those who do not use snuff.

The aim of this retrospective study was: to investigate if 
overweight and obesity in men affect the outcomes of IVF- och 
ICSI-treatment in a study population that excluded men with 
deviant sperm-test results. This was to determine if there were 
more relationships between overweight/obesity and infertility 
among men than simply deviant sperm-test results. 

An additional aim was to study male snuff-users and smokers 
results on pregnancies of IVF och ICSI.

MATERIAL AND METHODS 
All of the heterosexual couples included in the study had 
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come to the Reproductive Medicine Center, RMC, in Linköping, 
Sweden between 2005 and 2013 because of infertility or 
involuntary childlessness during a period longer than one year. 
The study is retrospective and the data recorded in Fert Soft 
“Linne´Filer”, a database for assisted reproductive treatment, 
have been analysed. Information on all patients who have sought 
help at RMC on the basis of infertility is recorded in this system as 
is all information on couples who have gone through IVF and ICSI 
treatment. The women and men leave information on weight and 
height and in the case of uncertainty are weighed and measured 
at RMC. The reasons for infertility such as ovarian and tubal 
factors, male factors, and unknown factors are recorded as well. 
The inclusion criteria used in selecting the couples that could 
participate in the study was IVF for unexplained infertility. The 
exclusion criteria were all other possible reasons for coming for 
treatment and/or that BMI-values were missing in the database 
for men. 

At the start of the study, the records for all in the study group 
that had gone through treatment at RMC since 2005 (N =857) were 
examined. Of the 857, 16 couples had gone through Intra Uterine 
Insemination (IUI), 19 stimulations with clomiphene citrate and 
137 couples had not gone through any kind of treatment. In total 
there were 172 couples that had either experienced treatment 
other than IVF/ICSI or had not been treated at all. BMI values 
were missing for 21 men who had gone through IVF- and/or ICSI-
treatment with their partner. Thus 193 couples were excluded 
from the study, leaving 664 as our study population.

Studied factors were: BMI and age for men and women 
smoking and snuff use for men and women. 

BMI was calculated as the weight in kilograms divide by the 
square of height in meters. Both the weight and height of the men 
and the women were obtained either by measurement at RMC 
or from self-reports. BMI-values were used to characterize the 
following categories: underweight <20 kg/m2; normal weight: 
20-24. 9 kg/m2; overweight: 25-29. 9 kg/m2; and obese: >30 kg/
m2.  

Ethical considerations: The couples are given written 
information that the results after treatment would be sent to 
the Swedish national quality registry, Q-IVF, and that if they 
do not want to be included in the register, they must actively 
state this wish. The result of the couples’ treatment is reported 
to the register once a year and is presented for group, not for 
individuals.

The study was approved by: The Regional Ethical Review 
Board in Linköping, 2014/244-31.

Treatment: Before treatment was started, a basal study 
of infertility of each couple was made. The examination of the 
man always includes sperm testing and infection screening for 
hepatitis, HIV och syphilis. A general physical examination should 
also be made. If the first sperm test results are abnormal, then the 
man must leave another sperm sample. If there are any special 
concerns then hormonal and/or genetic evaluation may be given 
depending on how abnormal the sperm test results are [29].

If the couple does not have any demonstrable infertility 
factors, then after two years of infertility they are offered 
treatment with IVF.

Hormonal stimulation: The woman is treated with Follicle-
Stimulating Hormone, FSH, to stimulate the ovaries so that more 
follicles will grow and more eggs will mature. The hormonal 
stimulation is carried out following either short or long protocols. 
FSH or a combination of FSH/LH is injected once per day during a 
period of 10 to 12 days. The dose, growth, and treatment time are 
individual and cannot be determined in advance.

When three or more follicles are measured over 18 mm, 
the hCG injection for final maturation of the oocytes is planned. 
Thirty six to forty hours after hCG is injected the oocytes are 
retrieved with the help of vaginal ultrasound transducer in local 
anaesthesia. 

The man leaves a sperm sample on the same day that 
egg extraction takes place. Using this sample, an analysis is 
made of the number of sperm and of their mobility. By using 
sperm preparation, sperm can be separated from the seminal 
plasma, which can adversely affect the egg and the intrauterine 
conditions. The sample is then diluted with nutrient liquid and is 
kept in heated storage until it is brought in contact with the eggs.

Intra-Cytoplastic Sperme Injection, ICSI, is used when the 
sperm sample displays less desirable parameters for the number 
of sperm and/or mobility. Fewer than one million mobile sperm 
present after sperm preparation is seen as an indication that ICSI 
is called for. The method requires that the sperm are drawn up 
into a thin glass pipette. This pipette is then inserted into the 
oocyte’s cytoplasma by simultaneously holding the oocyte in 
place.

In more than 80 % of the treatments only one embryo is 
returned to the uterus but two embryos can be returned if the 
quality is diminished or if the couples have gone through more 
than three IVF treatments with no children born. In Sweden, no 
more than two embryos are ever emplaced.

Embryo emplacement is done with the help of a thin plastic 
catheter with the embryo inside; the catheter is put in the 
through cervix, guided by ultrasound. Once inside, the embryo 
is carefully expelled. Progesterone in the luteal phase also given 
as vaginal pills given three times per day for three weeks after 
egg extraction to that the uterus’ mucous membrane will become 
receptive to the embryo.

If several embryos are of good quality after being cultivated, 
then those not used for implantation are frozen if the couple gives 
permission. The frozen embryos may be kept in storage for at 
most five years [29].

Statistical analysis: Statistical analysis was done to study 
outcomes concerning live births following IVF and ICSI treatment 
of couples with unexplained infertility. The relationship between 
demographic data and the type of IVF-treatment of patients was 
established with the chi-2 test.

In addition, logistic regression was carried out in order to 
determine if there were any confounding effects that for the man 
were related to BMI, smoking and snuff and age. For the women 
same confounders were chosen; smoking and snuff use, BMI and 
age any or all of which might have influenced the probability of 
live-births after IVF and ICSI.
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The relationship between the frequency of live births after IVF 
and ICSI and the man’s BMI was calculated with the Odds Ratio 
(OR) and with the 95 % Confidence Interval (CI). Significance was 
set at p-value= 0.05.

RESULTS
A total of 664 men took part in the study; the mean value of 

BMI for this group was 25.8 (18.1-41.9). The mean age of the 
men was 35.1 years (23-55) and of the women 32.8 years (24-
43). The men were divided on the basis of BMI into four groups: 
Low weight, BMI <20, N=6 (0.9%), Normal weight, BMI 20-24.9, 
(43. 8%), N=291 Overweight, BMI 25-29.9, N=303 (45.7 %) and 
Obese, BMI >30, N=64 (9.6 %) (Figure 1). A total of 1270 IVF/
ICSI treatments were carried out; for the distribution of these 
treatments (Figure 2).

An examination of the distribution of treatment in relation 
to the men’s BMI shows that obese men were treated with ICSI 
to a greater extent than normal-weight and overweight men 
(Table 1). The percentage of obese men going through ICSI was 
22.6 compared with 18.3 % and 18.2 % for normal weight and 
overweight respectively.

Live births

The total number of live births was 423 of which 278 were 
the product of fresh IVF (65.7 %), 77 frozen IVF (18.2 %), 55 after 
fresh ICSI (13.0 %) and 13 after frozen ICSI (3.1 %).

62% of the couples underwent only one fresh IVF or ICSI, 
17% two fresh IVF or ICSI, three or more treatment only 3.2%. 
16.4 % had used frozen embryos once, 9.2% twice and 0.33% 
three times or more. The routine in most IVF clinics in Sweden is 

that frozen embryos are used before a new fresh IVF treatment 
is offered. 

No more than 58 men (8.7 %) were smokers, 170 (25.7%) 
used snuff (Figure 3). Snuffers had an OR of 1.46 of having 
children after IVF (significant) compared to non-snuffers/non-
smokers. Men with BMI> 30 were more frequent snuffers, Figure 
4. Smokers had an OR of 0.92 of having children, p-value 0.73 
(Table 2), compared to non-smokers/non snuffers.

It is evident that the older the woman, the lower the probability 
of giving birth after treatment (OR=0.93, p-value=0.004. The age 
of the man did not affect the probability of giving birth after IVF/
ICSI, OR=0.95 and p-value=0.338 (Table 2).

The time between the registration of the couple at the 
fertility clinic and the time they started treatment influenced the 
probability of having a live birth. The longer the time interval 
before treatment, that is to say a long period of infertility, 
the lower the probability of having a child, OR=0, 77and 
p-value=0,000 (Table 2).

BMI in women did not affect the results of the men neither did 
smoking (n=40). Among women 63% were of normal weight and 
only 1.5 % of the women had BMI over 30.

Of the total group of normal weight men 63.6% had 
children after IVF and in all 185 children were born. In the 
group of overweight men 64.7% had in all 196 born children. 
In the group of obese men 37 children were born. 57. 8% of 
obese men had a child after IVF. The odds ratio decreased with 
increasing BMI; the OR of the underweight group was 1.77 
(p-value=0.517), overweight 0.99 (p-value=0.966), and obese 
0.68 (p-value=0.176), compared to normal weight men (Table 2). 
None of the results were statistically significant.

DISCUSSION
The likelihood of having a child after fresh IVF is about 30 % 

per treatment and with frozen embryos about 20 % per treatment 
in general [30]. It is at times difficult to compare results between 
different countries in view of the fact that different routines are 
followed concerning how many embryos are emplaced during 
a treatment. But in our study where at most two embryos were 
restored, the chance per treatment of having a child, taking into 
account that both fresh and frozen embryos were used, was 
33.2% for the total population. One reason for our being able to 
get better results than were obtained in the ESHRE study [30] is 
probably due to our having chosen to only study couples without 
known infertility factors. We have also excluded couples that had 
a diminished chance for having a child.

The chance to have children after fresh IVF is about 30% 
per treatment and about 20% of freezing reversed embryo per 
treatment [30]. It can sometimes be difficult to compare results 

0,9% 
BMI<20

43,8% 
BMI 20-

24.9
45,6% 

BMI 25-
29.9

9,6% 
BMI>30

Figure 1 BMI distribution in men (n= 664).

Fresh 
IVF 
712 

(56%)

Frozen 
IVF 322 
(25%)

Fresh 
ICSI
189 

(15%)

Frozen 
ICSI

47 (4%)

Figure 2 Distribution of 1270 IVF treatments.

  BMI men  
Treatment 20-24,9 25-29,9 >30
IVF 469 (81.7%) 467 (81.8%) 86 (77.5%)
ICSI 105 (18.3%) 104 (18.2%) 25 (22.6%)

Table 1: IVF or ICSI treatment depending on man’s BMI Men with BMI < 
20 were not counted because of too few persons n=6.
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significant. A possible explanation of this failure to reach 
significance is that the number of men in the group with BMI>30 
(n=64) was too small.

As it is a retrospective study we could not count how many 
men with high BMI would be able to take part. No power 
calculations were made because of this. Now that we have the 
results we are able to determine the number needed for our 
hypothesis to be supported with statistically significant results.

It could be a weakness that both the men’s and women’s BMI 
were obtained from self-reporting. It has been shown that self-
reported BMI-values may result in over estimation of as much as 
+0.19 kg for men and +0.17 kg for women [31]. Underestimation 
of BMI-values was observed only among women in the 55-64 year 
old age group in that study. Both men and women underestimated 
their weight and height, and this resulted in slightly higher BMI-
values than the true values. In a study of Roberts RJ [32] self-
reporting of weight and height resulted in an underestimation 
of the true prevalence of overweight and obesity in the study 
population of 4.5 % in the men and 6.7 % in the women. It is 
difficult to determine how self-reporting of weight has affected 
our study, but since weight is not taken into consideration for 
men who are to be part of the treatment program in the study 
any risk of conscious failure to report true values is reduced. 
Unintended incorrect reporting may have occurred, however, 
which results in a risk of bias.

BMI is a measure that places an individual’s body weight in 
relation tothe individual’s height. As a result, this measure does 
not directly reflect the percentage of body fat in an individual. It is 
therefore possible that some men in our study that were classified 
as overweight or obese had, in reality, a high percentage of 
muscle mass. This makes it possible that we have overestimated 
the percentage of overweight and obese men and instead 
should determine the percentage of body fat in the men. This 
is of importance when it has been seen that a transformation of 
andogeneous to ostrogeneous takes place in peripheral fat tissue 
through aromatisation. High ostrogene levels have a damaging 
effect on the endogenous gonadotropin secretion because 
the ostrogene interferes with GnRH-pulsatility. Overweight 
in men can therefore be affected by hormonal changes that 
resemble those hypogonadotropic hypogonadism. This does not, 
however, affect men with a large percentage of muscle mass who 
nevertheless are possibly classified as overweight or obese in our 
study [1-5].

A review of previous studies shows that the researchers 
investigated the relationship between the man’s BMI and clinical 
pregnancy, live-births, and sperm quality among other things. 
In these studies it was observed that male overweight was 
associated with decreased chance of clinicalpregnancy after IVF 
but not after ICSI [13-16] and also with a reduced frequency of live 
births after IVF [23]. Another survey [22] showed that the extent 
of fertilisation after IVF was higher among obese men but BMI 
was not associated with clinical pregnancy and live births. What 
distinguishes these studies from our study is that within the study 
populations there were couples with various types of infertility 
factors, for example pathological sperm results.This can be one 
reason why previous studies found results that differ from our 
findings. High BMI may, according to some researchers, influence 

Smokers N=58
(8,7%)

Nonsmokers/
non-snuffers
N=436 (65,6%)

Figure 3 Distribution of non-smokers, non-snuffers, smokers and 
snuff users n= 664.

21.6%

28.7% 29.7%

0.0%
5.0%

10.0%
15.0%
20.0%
25.0%
30.0%
35.0%
40.0%
45.0%
50.0%

20-24.9 25-29.9 >30

%

Snuff users and BMI

Figure 4 Distribution of snuff users in BMI groups. Men with BMI < 20 
were excluded because of too few persons n=6.

Live Births Odds ratio P-value [95 % conf. Interval]

BMI men   

20-24,9 1,00

25-29,9 0,99 0,966 0,71-1,38

>30 0,68 0,176 0,39-1,19

<20 1,80   0,517 0,32-9,92

Smoking man 0,92 0,762 0,53-1,60

Snuff man 1,46 0,042 1,01-2,09

Age man 0,95 0,338 0,95-1,02

Age woman 0,93 0,004 0,88-0,98

No tobacco in men 1,00

Table 2: Probability of having a child divided in BMI groups in men, age 
and tobacco users. Logistic regression, significant p-value ≤ 0. 05.

across countries, since they have different routine on how many 
embryos to transfer per treatment. In this Swedish retrospective 
study no more than maximum two embryos were transferred, 
the chance to have children per treatment; in terms of both fresh 
and freezing of embryos was 33.2% of the total study population.

The odds ratio decreased in relation to men’s BMI as 
concerned live births, but this relationship was not statistically 
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sperm quality in the form of a decrease in sperm, concentration 
[2,3,12] and lower mobility of the sperm [12]. The observation 
that both sperm concentration and sperm morphology influence 
the time it takes for a couple to become pregnant in studies of 
men with pathologic sperm test resultscould be explained as a 
result of overweight or obesity, even though this has not been 
reported or observed in these studies.In this survey we excluded 
couples with known infertility factors such as deviant sperm 
test results and it is possible that we thus excluded men with 
pathologic sperm test results on the basis of high BMI. This is yet 
another possible reason for our being unable to get statistically 
significant results as concerns the percentage of live births in 
relation to the man’s BMI. One might also speculate that the 
consequences of overweight and obesity on clinical outcomes of 
IVF treatment were caused by sperm quality that in our study 
was normal in all of the men (volume 2-5 ml, 40 million sperm 
in total, 15 million sperm/ml and sperm motility>40 %) . If we 
had included men with deviant sperm-test results, we probably 
would have had a different result.

A possible explanation of the hypothesis that overweight and 
obese men would experience worse outcomes after treatment 
even though sperm-test results are normal is that there are 
still functions in sperm that cannot be measured, for example 
adipokine leptin’s influence on the sperm.

The total number of snuff-using males in our study was 170, 
25.7 % of the total number of men in the study.  Surprisingly, we 
found a significantly higher probability of having children after 
IVF among snuff users whatever the man’s weight was, and, the 
group of men with BMI> 30 had the highest percentage of snuff 
users, almost 30%. These results are contradictory since the 
probability of successful live births among the normal-weight 
group was greatest as indicated by the odds ratio. This raises the 
question whether snuff use could reduce the effects of high BMI 
among the men, but this is purely speculation at present. There 
are very few scientific data on snuff use and fertility, and the 
literature does not offer any reasonable biologic explanation for 
snuff users having greater success in producing babies after IVF 
than nonusers. 

We found no relationship between smoking on the part of the 
men and the probability of successful outcomes resulting from 
IVF treatment. This result is not surprising given the findings from 
one study showing that smoking did not affect sperm quality [24] 
or another study that found that the association between sperm 
quality and smoking was weak and that no decrease in the fertility 
of smokers as a group had been found [25]. A Swedish study 
from 2008 showed that sperm concentration among smokers 
was 37 percent lower in smokers than in non-smokers [26]. 
These results differ from results from other studies, but since 
we excluded men with poor spermsthis probably excluded the 
possibility of determining possible negative results of smoking 
on fertility. This explains our finding that smoking did not affect 
the probability of live births following IVF.

In summary, we see a tendency for obese men with normal 
results from sperm tests to be less successful in producing 
children after IVF and ICSI but we have been unable to provide 
significant data in this regard.

The probable reason for our results is that the study sample 
is small and that we have excluded all couples with known 
infertility factors and thereby have excluded all men with 
pathologic results from sperm tests. In order to go further to 
determine if there is a significant relationship, new studies with 
a larger study population are needed to support our finding of 
a decreasing chance with increasing male BMI as concerns the 
success rate for live-births after IVF. If such proposed studies 
were to demonstrate a statistically significant relationship 
between male BMI and percentage of live births after assisted 
fertilisation, larger, prospective experimental studies would be 
needed.

The new data resulting from this study were used to 
demonstrate a statistically significant result concerning snuff 
users and the success rate after IVF compared with the success 
rate for those who do not use snuff. The reasons for and possible 
processes involved in leading to this positive effect are not 
known. More studies are needed to determine if our results hold 
for larger populations.

We want to make clear that we do not want to encourage 
infertile men to begin to use snuff on the basis of the results of 
this study for two reasons. First; is that it has been established 
that snuff use has adverse effects on health [27]. Second; our 
study is, to the best of our knowledge, the first to show that snuff 
users are more successful in having children as a result of IVF 
than are men who do not use snuff. Given the results from this 
study, we cannot recommend that men who come to the fertility 
clinic cease using snuff to improve their chance of having a child 
after treatment.

REFERENCES
1. Practice Committee of American Society for Reproductive Medicine. 

Obesity and reproduction: an educational bulletin. Fertil Steril. 2008; 
90: S21-29. 

2. Hammoud AO, Gibson M, Peterson CM, Meikle AW, Carrell DT. Impact 
of male obesity on infertility: a critical review of the current literature. 
Fertil Steril. 2008; 90: 897-904. 

3. Jensen TK, Andersson AM, Jørgensen N, Andersen AG, Carlsen E, 
Petersen JH. Body mass index in relation to semen quality and 
reproductive hormones among 1,558 Danish men. Fertil Steril. 2004; 
82: 863-870. 

4. Chavarro JE, Toth TL, Wright DL, Meeker JD, Hauser R. Body mass 
index in relation to semen quality, sperm DNA integrity, and serum 
reproductive hormone levels among men attending an infertility 
clinic. Fertil Steril. 2009; 93: 2222-2231. 

5. MacDonald AA, Herbison GP, Showell M, Farquhar CM. The impact of 
body mass index on semen parameters and reproductive hormones in 
human males: a systematic review with meta-analysis. Hum Reprod 
Update. 2010; 16: 293-311. 

6. Wajchenberg BL. Subcutaneous and visceral adipose tissue: their 
relation to the metabolic syndrome. Endocr Rev. 2000; 21: 697-738. 

7. Pasquali R. Obesity and androgens: facts and perspectives. Fertil 
Steril. 2006; 85: 1319-1340. 

8. Moschos S, Chan JL, Mantzoros CS. Leptin and reproduction: a review. 
Fertil Steril. 2002; 77: 433-444. 

9. Roa J, Navarro VM, Tena-Sempere M. Kisspeptins in reproductive 
biology: consensus knowledge and recent developments. Biol Reprod. 

http://www.ncbi.nlm.nih.gov/pubmed/19007633
http://www.ncbi.nlm.nih.gov/pubmed/19007633
http://www.ncbi.nlm.nih.gov/pubmed/19007633
http://www.ncbi.nlm.nih.gov/pubmed/18929048
http://www.ncbi.nlm.nih.gov/pubmed/18929048
http://www.ncbi.nlm.nih.gov/pubmed/18929048
http://www.ncbi.nlm.nih.gov/pubmed/15482761
http://www.ncbi.nlm.nih.gov/pubmed/15482761
http://www.ncbi.nlm.nih.gov/pubmed/15482761
http://www.ncbi.nlm.nih.gov/pubmed/15482761
http://www.ncbi.nlm.nih.gov/pubmed/19261274
http://www.ncbi.nlm.nih.gov/pubmed/19261274
http://www.ncbi.nlm.nih.gov/pubmed/19261274
http://www.ncbi.nlm.nih.gov/pubmed/19261274
http://www.ncbi.nlm.nih.gov/pubmed/19889752
http://www.ncbi.nlm.nih.gov/pubmed/19889752
http://www.ncbi.nlm.nih.gov/pubmed/19889752
http://www.ncbi.nlm.nih.gov/pubmed/19889752
http://www.ncbi.nlm.nih.gov/pubmed/11133069
http://www.ncbi.nlm.nih.gov/pubmed/11133069
http://www.ncbi.nlm.nih.gov/pubmed/16647374
http://www.ncbi.nlm.nih.gov/pubmed/16647374
http://www.ncbi.nlm.nih.gov/pubmed/11872190
http://www.ncbi.nlm.nih.gov/pubmed/11872190
http://www.ncbi.nlm.nih.gov/pubmed/21677307
http://www.ncbi.nlm.nih.gov/pubmed/21677307


Central

Nedstrand et al. (2015)
Email: 

Med J Obstet Gynecol 3(2): 1054 (2015) 7/7

Nedstrand E, Liffner S, Jonsson L (2015) The Relationship between Successful IVF and the Man’s BMI and Smoking Habits in Couples with Unexplained Infertil-
ity- a Retrospective Study. Med J Obstet Gynecol 3(2): 1054.

Cite this article

2011; 85: 650-660. 

10. Teerds KJ, de Rooij DG, Keijer J. Functional relationship between 
obesity and male reproduction: from humans to animal models. Hum 
Reprod Update. 2011; 17: 667-683. 

11. Sermondade N, Faure C, Fezeu L, Shayeb AG, Bonde JP, Jensen TK. 
BMI in relation to sperm count: an updated systematic review and 
collaborative meta-analysis. Hum Reprod Update. 2013; 19: 221-231. 

12. Hammoud AO, Wilde N, Gibson M, Parks A, Carrell DT, Meikle AW. 
Male obesity and alteration in sperm parameters. Fertil Steril. 2008; 
90: 2222-2225. 

13. Slama R, Eustache F, Ducot B, Jensen TK, Jørgensen N, Horte A. Time 
to pregnancy and semen parameters: a cross-sectional study among 
fertile couples from four European cities. Hum Reprod. 2002; 17: 503-
515. 

14. Pasquali R, Pelusi C, Genghini S, Cacciari M, Gambineri A. Obesity and 
reproductive disorders in women. Hum Reprod Update. 2003; 9: 359-
372. 

15. Lake JK, Power C, Cole TJ. Women’s reproductive health: the role of 
body mass index in early and adult life. Int J Obes Relat Metab Disord. 
1997; 21: 432-438. 

16. Fedorcsák P, Dale PO, Storeng R, Ertzeid G, Bjercke S, Oldereid N. 
Impact of overweight and underweight on assisted reproduction 
treatment. Hum Reprod. 2004; 19: 2523-2528. 

17. Maheshwari A, Stofberg L, Bhattacharya S. Effect of overweight and 
obesity on assisted reproductive technology--a systematic review. 
Hum Reprod Update. 2007; 13: 433-444. 

18. Fedorcsák P, Dale PO, Storeng R, Ertzeid G, Bjercke S, Oldereid N. 
Impact of overweight and underweight on assisted reproduction 
treatment. Hum Reprod. 2004; 19: 2523-2528. 

19. Bellver J, Busso C, Pellicer A, Remohí J, Simón C. Obesity and assisted 
reproductive technology outcomes. Reprod Biomed Online. 2006; 12: 
562-568. 

20. Keltz J, Zapantis A, Jindal SK, Lieman HJ, Santoro N, Polotsky AJ. 
Overweight men: clinical pregnancy after ART is decreased in IVF but 
not in ICSI cycles. J Assist Reprod Genet. 2010; 27: 539-544. 

21. Merhi ZO, Keltz J, Zapantis A, Younger J, Berger D, Lieman HJ. Male 
adiposity impairs clinical pregnancy rate by in vitro fertilization 
without affecting day 3 embryo quality. Obesity (Silver Spring). 2013; 
21: 1608-1612. 

22. Colaci DS, Afeiche M, Gaskins AJ, Wright DL, Toth TL, Tanrikut C. Men’s 
body mass index in relation to embryo quality and clinical outcomes 
in couples undergoing in vitro fertilization. Fertil Steril. 2012; 98: 
1193-1199. 

23. Bakos HW, Henshaw RC, Mitchell M, Lane M. Paternal body mass index 
is associated with decreased blastocyst development and reduced live 
birth rates following assisted reproductive technology. Fertil Steril. 
2011; 95: 1700-1704. 

24. Davar R, Sekhavat L, Naserzadeh N. Semen parameters of non-infertile 
smoker and non-smoker men. J Med Life. 2012; 5: 465-468. 

25. Vine MF. Smoking and male reproduction: a review. Int J Androl. 1996; 
19: 323-337. 

26. Richthoff J, Elzanaty S, Rylander L, Hagmar L, Giwercman A. 
Association between tobacco exposure and reproductive parameters 
in adolescent males. Int J Androl. 2008; 31: 31-39. 

27. Bolinder G. [Use of snuff is a controversial public health issue]. 
Lakartidningen. 2012; 109: 564-567. 

28. Statistiska centralbyrån. Stockholm: SCB. 2013. 

29. Hreinsson J, Hamberger L, Hardarson T, editors. Infertilitet- Utredning 
och behandling genom assisterad befruktning. First ed. Lund: 
Studentlitteratur; 2005. 

30. Ferraretti AP, Goossens V, Kupka M, Bhattacharya S, de Mouzon J, 
Castilla JA. Assisted reproductive technology in Europe, 2009: results 
generated from European registers by ESHRE. Hum Reprod. 2013; 28: 
2318-2331. 

31. Bolton-Smith C, Woodward M, Tunstall-Pedoe H, Morrison C. Accuracy 
of the estimated prevalence of obesity from self reported height and 
weight in an adult Scottish population. J Epidemiol Community Health. 
2000; 54: 143-148. 

32. Roberts RJ. Can self-reported data accurately describe the prevalence 
of overweight? Public Health. 1995; 109: 275-284.

http://www.ncbi.nlm.nih.gov/pubmed/21677307
http://www.ncbi.nlm.nih.gov/pubmed/23242914
http://www.ncbi.nlm.nih.gov/pubmed/23242914
http://www.ncbi.nlm.nih.gov/pubmed/23242914
http://www.ncbi.nlm.nih.gov/pubmed/11821304
http://www.ncbi.nlm.nih.gov/pubmed/11821304
http://www.ncbi.nlm.nih.gov/pubmed/11821304
http://www.ncbi.nlm.nih.gov/pubmed/11821304
http://www.ncbi.nlm.nih.gov/pubmed/12926529
http://www.ncbi.nlm.nih.gov/pubmed/12926529
http://www.ncbi.nlm.nih.gov/pubmed/12926529
http://www.ncbi.nlm.nih.gov/pubmed/9192225
http://www.ncbi.nlm.nih.gov/pubmed/9192225
http://www.ncbi.nlm.nih.gov/pubmed/9192225
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/17584821
http://www.ncbi.nlm.nih.gov/pubmed/17584821
http://www.ncbi.nlm.nih.gov/pubmed/17584821
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/15319380
http://www.ncbi.nlm.nih.gov/pubmed/16790099
http://www.ncbi.nlm.nih.gov/pubmed/16790099
http://www.ncbi.nlm.nih.gov/pubmed/16790099
http://www.ncbi.nlm.nih.gov/pubmed/20635132
http://www.ncbi.nlm.nih.gov/pubmed/20635132
http://www.ncbi.nlm.nih.gov/pubmed/20635132
http://www.ncbi.nlm.nih.gov/pubmed/23754329
http://www.ncbi.nlm.nih.gov/pubmed/23754329
http://www.ncbi.nlm.nih.gov/pubmed/23754329
http://www.ncbi.nlm.nih.gov/pubmed/23754329
http://www.ncbi.nlm.nih.gov/pubmed/22884013
http://www.ncbi.nlm.nih.gov/pubmed/22884013
http://www.ncbi.nlm.nih.gov/pubmed/22884013
http://www.ncbi.nlm.nih.gov/pubmed/22884013
http://www.ncbi.nlm.nih.gov/pubmed/21145051
http://www.ncbi.nlm.nih.gov/pubmed/21145051
http://www.ncbi.nlm.nih.gov/pubmed/21145051
http://www.ncbi.nlm.nih.gov/pubmed/21145051
http://www.ncbi.nlm.nih.gov/pubmed/23346252
http://www.ncbi.nlm.nih.gov/pubmed/23346252
http://www.ncbi.nlm.nih.gov/pubmed/9051418
http://www.ncbi.nlm.nih.gov/pubmed/9051418
http://www.ncbi.nlm.nih.gov/pubmed/17376217
http://www.ncbi.nlm.nih.gov/pubmed/17376217
http://www.ncbi.nlm.nih.gov/pubmed/17376217
http://www.ncbi.nlm.nih.gov/pubmed/22530426
http://www.ncbi.nlm.nih.gov/pubmed/22530426
: http:/www.scb.se/sv_/Hitta-statistik/Statistik-efter-amne/Levnadsforhallanden/Levnadsforhallanden/Undersokningarna-av-levnadsforhallanden-ULFSILC/12202/2012A02B/
http://www.ncbi.nlm.nih.gov/pubmed/23842560
http://www.ncbi.nlm.nih.gov/pubmed/23842560
http://www.ncbi.nlm.nih.gov/pubmed/23842560
http://www.ncbi.nlm.nih.gov/pubmed/23842560
http://www.ncbi.nlm.nih.gov/pubmed/10715748
http://www.ncbi.nlm.nih.gov/pubmed/10715748
http://www.ncbi.nlm.nih.gov/pubmed/10715748
http://www.ncbi.nlm.nih.gov/pubmed/10715748
http://www.ncbi.nlm.nih.gov/pubmed/7667492
http://www.ncbi.nlm.nih.gov/pubmed/7667492

	Abstract
	Introduction
	Material and methods 
	Results
	Discussion
	References
	Figure 1
	Figure 2
	Table 1
	Figure 3
	Table 2
	Figure 4

