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teristics on their conventional seminal parameters.
Accepted 1 March 2019

Design: Cross-sectional study.
Setting: Fertility clinic of the Centre hospitalier universitaire de Sherbrooke, Canada, between January

Key W.Mds" 2012 and February 2015.

]C:)ebretisllitg’ Patients: 97 infertile heterosexual couples in which women were obese and seeking fertility treatments.
Male Intervention: Not applicable.

Lifestyle Main outcome measures: Weight and percentage of fat mass were evaluated using a scale with foot-to-
Seminal quality foot bio-impedance. Abdominal obesity was estimated with waist circumference and lifestyle habits, by

a self-reported questionnaire. Seminal parameters were analysed and collected according to the WHO
guidelines (Kruger’s strict criteria for seminal morphology).
Results: There was a significant spousal concordance for the percentage of fat mass, leisure activities
and overall nutritional quality. Accordingly, male participants displayed anthropometric and lifestyle
characteristics at higher risk than Canadian men of similar age. Moreover, BMI, daily consumption of
fruits & vegetables and sleeping hours in men were independently associated to the total motile sperm
count.
Conclusion: This is the first study to report concordance for anthropometric and lifestyle characteristics
between partners of infertile couples in which the woman is obese. These characteristics in men were
more adverse than in the general population and were associated with reduced sperm quality. Altogether,
our results suggest that male partners of infertile couples could benefit from participating in the lifestyle
intervention that is already recommended for their spouse affected by obesity.
Capsule: Because partners of subfertile couples in which the woman is obese share adverse anthropo-
metric and lifestyle characteristics, male partners should be implicated in lifestyle interventions already
indicated for their spouse.

© 2019 Asia Oceania Association for the Study of Obesity. Published by Elsevier Ltd. All rights

reserved.

Introduction

Infertility, defined as the inability to conceive after 12 consecu-
tive months of unprotected intercourse, affects from 10 to 15% of
couples in industrial countries [1]. Assisted reproductive technolo-
gies (ART) have proven to be very effective in helping couples to
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initially used mainly for bilateral tubal occlusion or severe male
factor, in vitro fertilisation (IVF) use is recently increasing mostly
in couples with a mild male subfertility, older female partners
and unexplained subfertility [3]. This increase in its utilisation is
responsible for high costs and multiple potential risks [4], and is
performed in many cases only to circumvent an underlying prob-
lem that is modifiable. Therefore, the research into modifiable risk
factors of infertility is necessary for increasing couples’ chances of
conceiving prior and during fertility treatments.

Obesity has been shown to be a significant risk factor for infer-
tility in women. The impacts of obesity on the women’s fertility
have been comprehensively studied and reported at different lev-
els of the reproductive function, such as ovulation [5], oocyte [6],
embryo development [7,8], uterine receptivity [9] and pregnancy
outcomes [8]. Additionally, several studies have reported benefits
of weight loss in women with obesity and infertility on ovula-
tion and pregnancy rates, with or without ART treatments [10-12].
Based on these results, multiple health organisations have issued
recommendations for women with obesity and infertility, such as
to lose 5-10% of their initial weight before attempting to become
pregnant using ART treatments or not [13-16].

Although much attention has been oriented towards the impact
of obesity on women'’s fertility, its impact on the male reproductive
potential must not be neglected. A large cohort study has reported
that independently of woman’s BMI, the male partner’s obesity
increases the risk of infertility for the couple (OR [95% confidence
interval (IC)] =1.49[1.34-1.64]), and even more so when both part-
ners are obese (OR [95% IC]=2.74 [2.27-3.30]) [ 17]. Several studies
have also reported negative associations between BMI and conven-
tional seminal parameters (ejaculate volume, sperm concentration,
motility, morphology, total motile sperm count (TMSC)) [18,19], as
well as erectile dysfunction [20]. A few small studies have shown
improvement in seminal characteristics and seminal DNA integrity
in obese men after weight loss [21-23]. However up to now, there
are no data available on the potential benefits of lifestyle modifica-
tions with or without weight loss in men on the pregnancy rate in
infertile couples. It is therefore unknown whether lifestyle modifi-
cations might be beneficial to improve couples’ fertility when the
male partner or both partners are obese.

Spousal concordance for health behaviours and health related
factors has been previously documented, in particularly for physi-
cal activity, dietary habits, alcohol consumption and smoking [24].
Assortative mating has been suggested as a possible explanation,
with individuals choosing partners having similar habits, and, in
the other hand, partners’ interinfluence could explain why some
partners are more likely to adopt similar habits [25]. However,
in the context of infertile couples in which the woman is obese,
lifestyle modification interventions are mainly recommended and
have mainly focused on women [18]. Although it is to be expected
that male partners of women with obesity seeking fertility treat-
ments may adopt similar deleterious lifestyle habits, there is no
published study reporting specifically on this population. If this
proves to be the case, this could have an adverse impact on the
couple’s fertility, because of obesity’s negative impacts on the male
reproductive potential.

Since lifestyle interventions are recommended in women with
obesity seeking fertility treatment, it would be important to know
whether their male partners should be implicated in these inter-
ventions as well. In that sense, this study aims to determine
whether male partners of these women significantly share adverse
anthropometric or lifestyle characteristics that would justify their
participation in such lifestyle interventions. To answer this impor-
tant question, we performed this study with three objectives: (1) to
compare anthropometric measures and lifestyle habits of infertile
couples in which the woman is obese with those of the Canadian
population of same sex and similar age; (2) to assess the spousal

concordance between male and female anthropometric measures
and lifestyle habits within the couples; and (3) to assess the associ-
ations of male anthropometric measures and lifestyle habits with
seminal characteristics.

Subjects, materials and methods
Study design

This cross-sectional study includes the baseline data of par-
ticipants to a pilot prospective cohort study of male partners
of women who participated to the Obesity-Fertility randomised-
controlled trial (RCT) (ClinicalTrials.gov NCT01483612; Registered
November 25th, 2011) [26]. For the Obesity-Fertility RCT, women
were recruited from the fertility clinic of the Centre hospitalier uni-
versitaire de Sherbrooke (CHUS), Québec, Canada, between January
2012 and February 2015.

Participants

All male partners of heterosexual couples participating in the
Obesity-Fertility RCT were invited to participate in this study. Par-
ticipants were eligible if they met the two following inclusion
criteria: (1) couple’s infertility confirmed by a fertility specialist and
(2) the spouse was obese, or with a BMI >27 kg/m? if affected by the
polycystic ovary syndrome (PCOS), and accepted to participate in
the Obesity—Fertility RCT (protocol’s details have been previously
published [26]). Couples were considered as infertile if they did not
achieve a conception after 12 months of regular and unprotected
sexual relations or after 6 months if the woman had irregular cycles
or was aged >35 years. Couples would undergo a standard clinical
evaluation, usually involving an exploration of anterior risk fac-
tors (eg. previous traumas, surgeries, sexually transmitted diseases,
etc.) and a physical exam. A hysterosalpingography was prescribed
to the women and a seminal analysis to the men. Couples were
excluded if they presented a major male or female factor of infertil-
ity (obstruction of both tubes, total motility sperm count (TMSC) <5
million, severe endometriosis, etc.), unless their fertility specialist
indicated a chance of spontaneous pregnancy despite investiga-
tions suggesting a major infertility factor. For instance, only one
individual with a TMSC <5 millions was included in this study
because the clinician judged that the couple did not have to undergo
IVF as their first treatment option, even if the seminal analysis was
considered abnormal. Couples were also excluded if one of the two
partners had or was planning to have a bariatric surgery.

A total of 130 women agreed to participate in the
Obesity-Fertility RCT. Thirty male partners refused to partic-
ipate and three were excluded because of severe male factor
infertility (discovered after enrollment). Therefore, data for 97
female-male partner dyads (75%) were available for the purpose
of the cross-sectional study presented in this article.

Ethical approval

The study was approved by the Research Ethics Committee
of the CHUS. Written consent was obtained from all participants
enrolled in the study prior to data collection.

Procedure

The research team recruited male partners of women partici-
pating in the Obesity-Fertility RCT during their visit at the Fertility
Clinic of the CHUS or during their spouse’s first research visit. If they
were interested to participate, the research coordinator obtained
their signed and informed consent prior to data collection.
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Measurements

Baseline variables were measured for both the male and female
partners during their first evaluation visit. Anthropometric mea-
sures included: weight and percentage of body fat measured
by foot-to-foot bio-impedance scale (TANITA, Arlington Heights
(IL)), waist circumference (WC) measured according to the NIH
protocol [27] with a measuring tape positioned at the superior
edge of the iliac crests, and the body mass index (BMI) calcu-
lated by dividing the weight (kg) by squared height (m?2). BMI
categories were assigned according to the World Health Orga-
nization (WHO) classifications (underweight: BMI<18.5kg/m?;
normal: 18.5<BMI <25 kg/m?; overweight: 25<BMI < 30kg/m?;
obese: BMI>30kg/m?2) [28]. Lifestyle habits (nutrition, physical
and leisure activities, sleep, tobacco and alcohol use) were eval-
uated with a self-reported questionnaire, as mentioned in the
Obesity-Fertility protocol [26].

Specifically, questions related to the consumption of fruits, veg-
etables and dairy products come from the 2010-2011 version of the
National Population Health Survey - Household component, cycle
9 [29] and the question related to the whole grains cereal prod-
ucts comes from the 1994 questionnaire version [30]. Additional
questions were added to evaluate other lifestyle behaviors, such as
daily number of hours of sleep, daily consumption of dairy products,
regular soda beverages and tobacco products consumption, weekly
consumption of alcoholic beverages and monthly meal consump-
tion at the restaurant. An adaptation of the Healthy Eating Index
(HEI) was used in this study, because not all variables were avail-
able in order to use the original HEI [31]. The score of this modified
version of the HEI (mHEI) could range from O to 100.

Physical activity level was estimated with the daily energy
expenditure (DEE) score according to self-reported activities prac-
ticed in the past three months. Participants were considered as (1)
active if their total DEE score was >3 kcal/kg/day, (2) moderately
active if their total DEE score was equal or above >1.5 kcal/kg/day
and <3 kcal/kg/day, or (3) inactive if their total DEE score was
<1.5kcal/kg/day.

Conventional seminal quality parameters (seminal volume,
sperm count and percentage of progressive motility (grade A+B))
were available for the majority of the participants (n=94). These
seminal analyses were collected as part of the fertility clinic’s
standard assessment protocol in order to establish the course of
treatment by the clinicians. No supplementary sperm analyses
were done specifically for this research. For a majority of our par-
ticipants (79%), the sperm assessment was done within one year of
the research visit. A total of 20 participants had a seminal analysis
done more than a year before or after their research visit, of which
only three participants had seminal analyses done more than two
years before or after their initial research assessment. These last
three participants were included in the present analyses, but their
inclusion or exclusion did not affect the conclusions of this study.

When multiple sperm analysis results were available within 2
years of the research visit for the same participant, only the sperm
analysis with the best concentration and progressive motility was
used in our analyses. In cases where the sperm analyses were done
by other centres than the CHUS, these results were used only if
no other results analysed from the CHUS were available. In those
cases, seminal morphology results were not used, because not all
centres used Kruger's strict criteria. Accordingly, the percentage of
spermatozoids with normal morphology was available only for 67
participants. Semen samples were analysed by the clinical labora-
tories of each centre where samples were collected in accordance
to the WHO guidelines [32]. Sperm analysis was considered normal
when the TMSC was >20 millions [33]. The TMSC was calculated by

multiplying the total seminal volume (ml), sperm count (108/ml)
and percentage of progressive motility (grades A+B) [33].

Statistical analysis

All statistical analyses were performed using SPSS version 20.0
(SPSS Inc., Chicago, IL, USA) with a significance level (o) set at 0.05.
Means =+ standard deviations (SD) were calculated for normally dis-
tributed continuous variables. Several variables were transformed
and normalised by natural logarithm, squared root or its inverse
(1/value), as specified in tables. These transformed variables are
reported as geometric means with their interquartile range. Non-
normally distributed continuous variables, which could not be
normalised by transformation, are presented by medians with
[interquartile range] and categorical variables are presented as pro-
portions.

Comparisons of our sample’s characteristics (women and men)
to those of the Canadian general population, according to data
from Statistics Canada [34-37], were done using one-sample t-
tests for continuous variables and the one-sample chi-square test
for proportions. Pearson and Spearman correlation coefficients
were used to investigate relationships between partners’ anthro-
pometric characteristics and lifestyle habits, as well as between
male characteristics and conventional seminal parameters. Step-
wise multivariate linear regression models were used to identify
independent predictors of the TMSC, because it is considered the
best parameter of the WHO classification system to grade the sever-
ity of male infertility [33]. All lifestyle characteristics associated
with the TMSC with a p-value <0.10 were consecutively included
into the model, beginning with the variable with the strongest asso-
ciation with TMSC, according to its p-value. At each step, variables
that were not independently, significantly associated with TMSC
(p-value > 0,05) were removed from the model.

Results

Comparisons of study partners’ characteristics to the general
Canadian population

Characteristics of the male and female partners of our sam-
ple were compared to those of the Canadian male and female
population [34-37] of similar age and are presented in Table 1.
As compared to the Canadian general population, male and
female partners of our sample were more often overweight and
obese (BMI > 25 kg/m2, p<0.001 for both sexes; or BMI > 30 kg/m?,
p=0.006 and <0.001, respectively). This was obviously expected for
women because a BMI > 30 kg/m2, or >27 kg/m? if they had PCOS,
was required for them to be eligible to the Obesity-Fertility RCT
[26]. Higher proportions of individuals in our sample displayed
increased WC (p<0.001 both sexes) and less had normal blood
pressures (p <0.001 both sexes). Our participants were also char-
acterised by a lower quality of their diet (eating >5 fruits and
vegetables/day, p <0.001 for both sexes, and eating breakfast every
day, p<0.001 for both sexes) and had lower proportions of individ-
uals considered as active or moderately active (p <0.001 for both
sexes). On the other hand, the proportions of smokers were similar
between our population and the reference Canadian population.

Concordance between the characteristics of both partners of study
couples

Multiple significant and positive correlations were observed
between our female-male dyads (Table 2). Although there were no
significant associations between the weight, BMI and WC of part-
ners, there was a significant positive association for fat mass (kg)
(p=0.043). In contrast, almost all nutritional and physical activity
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Table 1

Comparison of male and female baseline characteristics to the Canadian population of similar age and same sex.
Characteristics Men (n=97) Canadian men® p-Value? Women (n=97) Canadian women® p-Value?
Age, years 33.2+6.13 N/A N/A 30.1+4.73 N/A N/A
Weight, kg 95.9+23.3 82.7 <0.001 106.9+21.6 69.1 <0.001
BMI, kg/m? 30.8+7.5 26.5 <0.001 39.4[34.2-45.3] 25.9 <0.001
Obese (BMI > 30 kg/m?) 45.4% (44) 24.5% <0.001 92.8% (90) 20.3% <0.001
Overweight (BMI 25.0-29.9 kg/m?) or obese 80.4% (78) 63.5% <0.001 100% (97) 46.0% N/A
WC, cm 105.24+18.2 90.7 <0.001 116.1+144 829 <0.001
WC > 102 cm for men or > 88 cm for women 52.1% (50) 16% <0.001 100% (97) 33 N/A
Systolic BP, mmHg 119.2+11.9 110 <0.001 114.8+124 101 <0.001
Diastolic BP, mmHg 78.4+8.75 72 <0.001 75.64 +8.63 67 0.003
Normal BP (<120/80) 71.9% (69) 93.9% <0.001 84.4% (81) 96.8% <0.001
>5 fruits and vegetables/day 11.3%(11) 32.6% <0.001 14.4% (14) 46.5% <0.001
Eats breakfast everyday 36.1% (35) 86.7% <0.001 39.1%(38) 89.2% <0.001
Active or moderately active 30.9% (30) 58.2% <0.001 22.7%(22) 51.3% <0.001
Smokers 26.8%(26) 28.3% 0.742 23.7% (23) 18.0% 0.305

Abbreviations: BMI: body mass index; BP: blood pressure; cm: centimeter; kg: kilograms; m2: square metres; mmHg: millimetre of mercury; N/A: not available or not

applicable; WC: waist circumference.

Mean =+ standard deviations presented for continuous variables and proportions (n) for categorical variables.

2 Comparisons between sample and Canadian population was done using one-sample t-tests for continuous variables and one-sample chi-square tests for proportions.

b Canadian population’s data are reported as collected by Statistics Canada through national surveys (Canadian Health Measures Survey and Canadian Community Heath
Survey), for which samples sizes vary between 4,500 to 130,000 individuals assessed and/or interviewed. References: Statistics Canada [34-37].

Table 3
Seminal characteristics.

Table 2
Correlation between female and male partners’ characteristics and health behaviors.
Coefficient p-Value

Age (n=97) 0.67 <0.001

Anthropometric measures

Weight (n=97) 0.15 0.138

BMI (n=97) 0.11 0.109

Fat mass (n=97) 0.21 0.043

Waist circumference (n=96) 0.10 0.332

Systolic blood pressure (n=97) 0.01 0.956

Diastolic blood pressure (n=97) 0.06 0.580

Heart rate (n=97) 0.15 0.146

Nutritional behaviors

Fruits/day” (n=97) 0.23 0.024

Vegetables/day® (n=97) -0.19 0.066

Fruits and vegetables/day® (n=97) 0.21 0.039

Whole wheat products/day (n=97) 0.244 0.017

Dairy products® (n=97) 0.08 0.426

Breakfasts/week (n=97) 0.26 0.011

Restaurant meals/month® (n=97) 0.49 <0.001

Regular soda beverages/day (n=97) 0.35¢ 0.001

Consumption alcoholic beverages/week (n=97) 0.25¢ 0.012

mHEI (n=97) 0.28 0.005

Physical activity behaviors

Total daily expenditure® (n=97) 0.26 0.012

Time spent in front of a computer® (n=97) 0.39 <0.001

Time spent watching TV® (n=97) 0.45 <0.001

Total time spent doing sedentary leisure activities 0.45 <0.001
in front of a screen® (n=97)

Total time spent doing sedentary leisure activities” 0.36 <0.001
(n=97)

Other lifestyle behaviors

Total daily consumption of tobacco products 0.37¢ <0.001
(n=97)

Hours of sleep/night (n=97) 0.144 0.180

Abbreviations: BMI: body mass index; mHEI: modified healthy eating index.

a Pearson’s correlation coefficient presented with transformed data by square
root.

b Pearson’s correlation coefficient presented with transformed data by natural
logarithm.

¢ Pearson’s correlation coefficient presented with transformed data by its inverse
(1/variable).

d Spearman’s correlation coefficient presented.

lifestyle habits assessed in our study were significantly positively
correlated within female-male dyads. Tobacco consumption was
also positively associated between partners. As shown in Table 2,
the only lifestyle habits that were not significantly positively asso-
ciated between partners were the consumption of vegetables and
dairy products, and the number of hours of sleep per night.

Total motile sperm count (TMSC), millions 115.5[50.5-179.0]

Normal sperm analysis (TMSC > 20 millions) 90.4% (85)
Volume?, ml (n=94) 2.79[2.0-4.0]
Hypospermia (volume < 1.5 ml) 13.8% (13)
Sperm count” (x10°) * (n=94) 61.2 [32.9-98.3]
Oligospermia (count <15 x 106) 3.2%(3)
Motility, % (n=94) 58.94+13.0
Asthenospermia (progressive motility <32%) 1.1% (1)
Morphology®, % (n=67) 7.79 [5.0-12.0]
Teratospermia (normal morphology <4%) 20.9% (14)

Mean + standard deviations are presented for normally distributed continuous vari-
ables and proportions (n) for categorical variables.
Abbreviations: ml: milliliter.

2 Normalised distribution after transformation by square root. Median with
[interquartile interval] are presented.

b Normalised distribution after transformation by natural logarithm (In). Median
with [interquartile interval] are presented.

Seminal characteristics of male partners and relationships with
their anthropometric and lifestyle parameters

Seminal characteristics were available for 94 men in our sample
(Table 3). Since men with severely abnormal seminal character-
istics were excluded from this study (see section “Participants”),
it is not surprising that 90.4% of men presented a normal seminal
analysis, according to the TMSC. Table 4 shows that the seminal vol-
ume was significantly associated with daily consumption of fruits
(p=0.044) and the combination of fruits and vegetables (p =0.026),
as well as with weekly consumption of breakfasts (p=0.021) and,
unexpectedly, of alcoholic beverages (p=0.021). There was a ten-
dency towards a significant association between seminal volume
and mHEI (p=0.072). The sperm total count was significantly and
inversely correlated with anthropometric measures (p=0.02 for
all), and positively with sleeping hours (p=0.032). The percentage
of progressively motile spermatozoa was significantly and nega-
tively associated with BMI (p=0.026) and WC (p=0.049), with a
trend for age (p=0.088) and weight (p=0.078). No significant asso-
ciation was found between the percentage of normal morphology
and baseline characteristics assessed in this study.

Overall, the TMSC showed an inverse relationship with multi-
ple anthropometric measures, as well as positive associations with
nutritional and sleeping hours (Table 4). The stepwise multivari-
ate linear regression model determined that among all parameters
associated with the TMSC in univariate analyses, the factors inde-
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Table 4

Correlation coefficients between seminal characteristics and age, vital signs, anthropometric measures and lifestyle habits.

Variables J(Volume) (n=94) LN(Count) (n=94) Motility (n=94) LN(Morphology) (n=67) JV(TMSC) (n=94)
Age (n=97) 0.08 -0.18 -0.18’ -0.05 -0.11
Systolic blood pressure (n=97) 0.01 -0.14 0.07 —0.01 -0.09
Diastolic blood pressure (n=97) -0.07 -0.13 -0.03 0.12 -0.13
Weight (n=97) -0.07 —024"" -0.18""" -0.08 -023"""
% of fat mass (n=97) —-0.02 -0.21* -0.12 -0.19 -0.17%
BMI (n=97) -0.14 -0.25 -023"7 —0.02 -028"7
Waist circumference (n=96) -0.10 -0.24" -020""" —-0.08 -026"""
Fruits® (n=97) 021" 0.14 -0.05 —-0.03 023"
Vegetables! (n=97) -0.15 —0.02 -0.11 -0.17 —-0.12
Fruits & vegetables” (n=97) 02377 0.13 0.01 0.07 024"
Whole wheat cereal products? (n=97) 0.04 0.04 -0.03 0.09 0.06

Dairy products” (n=97) 0.05 0.10 0.02 0.14 0.09
Breakfast/week?® (n=97) 024" 0.10 —-0.02 -0.12 0.19
Regular soda beverages® (n=97) -0.15 -0.12 0.06 -0.20 -0.14
Restaurant” (n=97) —-0.08 0.04 0.14 0.02 —0.01
Alcohol consumption® (n=97) 025" —0.06 0.09 0.11 0.06

mHEI (n=97) 019 0.11 —0.07 0.11 019"
Total daily expenditured (n=97) -0.13 —-0.05 -0.11 —0.05 -0.12
Computer” (n=97) 0.06 0.03 0.01 0.12 0.02
Television® (n=97) -0.16 0.12 -0.12 —0.04 —0.02
Total screen sedentary activities® (n=97) -0.16 0.11 -0.12 -0.04 -0.02
Total sedentary activities® (n=97) —0.05 0.17 —0.05 0.06 0.07
Hours of sleep (n=97) 0.10 0.22%" —0.09 0.02 0.18%"
Tobacco products consumption® (n=97) -0.15 0.02 0.01 -0.05 -0.09

Abreviations: BMI: body mass index; LN: natural logarithm; mHEI: modified healthy eating index.
Volume: seminal volume (ml); Count: total number of spermatozoids (10°); Motility: percentage of progressively motile sperm (grade A+B); Morphology: percentage of
normal spermatozoa according to the Tygerberg stric criteria; TMSC: total motile sperm count, calculated by multiplying the volume, the total count and the percentage of

progressively motile sperm.

Pearson’s correlation coefficient presented for normally distributed variables, or after logarithmic, squared root or inverse transformation.

4 Spearman’s correlation coefficient reported.
b Data transformed by natural logarithm.
¢ Data transformed by square root.
d Data transformed by its inverse (1/variable).
" p-Value<0.10.
" p-Value<0.05.
" p-Value<0.10, after correcting for age.
""" p-Value <0.05, after correcting for age.

pendently associated to TMSC with a p-value <0.10 were: (1) BMI
(B=-3.80, p=0.020); (2) daily consumption of fruits and vegeta-
bles (8=52.5, p=0.046) and 3) sleeping hours (8=20.2, p=0.088),
which was almost statistically significant. This model was highly
statistically significant (p-value =0.006) and explained 13% of the
overall variability of TMSC (R%2=0.13).

Discussion

This study found that among infertile couples in which the
women is obese, or overweight with PCOS, not only female but also
male partners present a more adverse health profile and lifestyle
than the average Canadian population of similar age. Indeed, men
and women from our sample were characterised by: (1) higher per-
centages of overweight and obesity (including abdominal obesity),
(2) less healthy nutritional behaviours, and (3) lower proportions
of active or moderately active subjects. Moreover, we found mul-
tiple significant spousal concordances between the lifestyle habits
of both partners, suggesting that couples tend to adopt a similar
lifestyle. Finally, our results showed that anthropometric measures
and lifestyle habits of our male partners were significantly associ-
ated with their conventional seminal parameters, even if the vast
majority had normal seminal analyses, since a major male factor
was an exclusion criterion of the study.

Our results have shown that lifestyle habits tend to be mod-
erately associated between partners, suggesting that couple’s
partners can influence each other’s lifestyle habits. Very few stud-
ies have assessed the concordance between anthropometric and
lifestyle characteristics among female-male dyads. Davillas & Pud-

ney [38] have reported significant associations between men and
women’s BMI and WC, which were not found in our study. This
is possibly due to the fact that women were all overweight or
obese, according to the Obesity-Fertility study’s design, which was
not an inclusion criterion for men. This has reduced the statistical
variation for that variable in women only. Significant concordance
between spouses for smoking, alcohol drinking and physical activ-
ity behaviours are in accordance with findings from Jurj et al. who
assessed 66,130 Chinese couples [39]. In a systematic review on
health concordance within couples [24], dietary habits have been
reported to be associated within couples’ dyads, specifically for
the consumption of fruits and vegetables. Moreover, the longitu-
dinal study of Jackson et al., examining the impacts of positive
behavioural changes of one partner on the behavioural changes
of the other partner, suggests that aiming couples instead of indi-
viduals could increase considerably the effectiveness of lifestyle
interventions [25]. Thisis even more relevant in the context of infer-
tile couples in which the spouse is obese, because partners share a
common objective, which is to conceive and give birth to a healthy
baby.

Regarding the associations between the anthropometric char-
acteristics of male partners and their seminal parameters, another
meta-analysis including 30 studies, for a total sample of 115,158
individuals, has reported no association between BMI and con-
ventional seminal parameters, except for morphology [40]. More
recently, a study of 4440 men observed a significant decrease in
ejaculate volume, total sperm count, concentration, morphology
and progressive motility with increasing BMI, even after correct-
ing for age [19]. We also found a significant association between
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BMI and lower sperm count and motility, independently of age,
although we did not find a correlation with seminal volume and
morphology. This difference may be explained by a lack of statisti-
cal power with our much smaller sample (n=94), the subjective
evaluation of certain seminal parameters (e.g. morphology) and
the known variability of seminal measures [41]. Fejes et al. have
reported correlations between WC and sperm count and TMSC,
as found in our study, but also with a lower seminal volume [42].
More recently, Hammiche et al. have also reported in infertile cou-
ples a significant decrease in sperm concentration and TMSC with
increasing WC [43], but they did not find a significant relationship
with total progressive motility.

Different hypotheses may explain the negative association
between obesity and seminal parameters, such as lower testos-
terone and higher estradiol levels, secondary hypogonadotrophic
hypogonadism, increased levels of leptin, altered adipokines secre-
tion, and elevated intra-testicular ROS levels, which is associated
withincreased DNA fragmentation [44]. In addition, adipose tissues
in the lower abdominal and genital region can impair sper-
matogenesis by increasing scrotal temperature and exposure of
spermatozoids to liposoluble environmental toxins, such as pes-
ticides, solvents and polybromodiphénylethers [45].

In addition to BMI, nutritional and sleep behaviors were also
independently correlated to TMSC in our study. Although no other
study has reported on the association between TMSC and nutri-
tional habits, one systematic review [46] and one meta-analysis
[47] concluded that men adhering to a healthy dietary pattern
(characterised by a high consumption of vegetables, fruits, whole
grains, fish, poultry, olive oil, soy and low-fat dairy products) had
a higher seminal quality than those with a unhealthy dietary pat-
tern (high consumption of red and/or processed meat, refined grain,
sweets, high-fat dairy products, butter/margarine, potato, high-fat
gravy). Gaskins et al. reported that a diet with a high consump-
tion of fish, fruits and vegetables, and whole grains was positively
associated with the percentage of progressively motile sperm (after
multiple adjustments) [48]. Similarly, Braga et al., in study in 250
couples undergoing IVF-ICSI cycles, reported a significant positive
correlation between sperm motility and the consumption of fruits
(B=17.5, p=0.028) and cereals (8=11.0, p<0.01) [49]. Chen et al.
have reported an U-inversed relationship between sleep duration
and semen volume or sperm count [50].

Surprisingly, we observed a significant increase in seminal
volume with increasing consumption of alcoholic beverages, as
opposed to Braga et al. and Gaskins et al. The mean alcohol con-
sumption in our sample was only 1.5 [0.25-4.0] beverages per
week, in contrast to consumption of alcoholic beverages on a daily
basis in most studies reporting negative associations with altered
seminal characteristics. It is possible that in our cohort the low con-
sumption of alcoholic beverages was associated with an otherwise
healthy behaviour that confounded the correlation with seminal
parameters.

The main strength of our study is the availability of several
anthropometric and health behaviour data that were collected
prospectively for both partners and compared with data collected
by Health Canada on a similar Canadian population. Anthropomet-
ric measures were measured directly instead of being self-reported.
Both anthropometric measures and lifestyle habits were evaluated
within a one-month period for both partners. Additionally, infor-
mation was available on semen parameters for 72.3% of our sample.

One possible limitation of our study is that women of couples
selected for the Obesity-Fertility study might have a higher level of
obesity than women with obesity seeking fertility in general, due
to selection bias. Additionally, because seminal analyses were done
approximately within one year of the anthropometric and lifestyle
habits assessment, it is possible that men’s lifestyle and anthro-
pometric profiles do not reflect their condition at the moment

of seminal collection, which could have weaken the associations
observed between seminal characteristics and clinical parameters.
Furthermore, lifestyle habits were collected through self-reported
questionnaires and participants were asked to give a general pro-
file of their lifestyle habits representing the last 6 months, which is
susceptible to social desirability and recall biases. Finally, it could
be argued that this study is limited by a relatively low number of
participants, especially for correlation analyses. Accordingly, a non-
significant correlation does not mean that such correlation does
not exist, since it could result from a lack of power. Significant
associations, however, are robust and reliable.

In conclusion, our study is the first to report that male part-
ners of subfertile couples in which the woman is obese present
worse anthropometric characteristics and lifestyle habits than the
male population of corresponding age. We also showed that these
adverse health characteristics tend to be similar between both part-
ners of the couples and were directly associated with reduced
sperm quality in men. This study highlights that anthropomet-
ric characteristics and nutritional behaviours can have a negative
impact on the male reproductive potential, reinforcing the impor-
tance of counselling men to adopt a healthy lifestyle in order to
improve their own fertility potential, in addition to that of their
couple. Therefore, male partners might benefit from the lifestyle
intervention already recommended for their spouse, which could
in turn improve the couple’s fertility, instead of focussing mainly
on the woman.
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