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Abstract

Background: Prevalence of obesity and overweight has risen substantially in the past three decades with India ranking
third in the number of obese people after USA and china. There was document that the decline in semen quality and male
reproductive potential over the past half century may be the result of increasing incidence of obesity. Therefore, present
study was made attempt to determine anthropometric profile of male partners of infertile couples. Method: This cross-
sectional study consisted of 140 male partners of infertile couples aged 18yrs-50yrs, who came to GSL-fertility center,
Rajahmundry from 2015 to 2017. Consent was taken from each participant. Ethical reviews and assessments were
processed and approved by GSL medical institutional ethical board committee. Data related to individual identification
were removed, ensuring the annoying of each individual during the entire study process. With history of mumps,
smoking, STDs, prior vasectomy and those taking exogenous hormones were excluded from the study. Result: In the
present study sperm concentration more in overweight group, increased concentration with waist circumference and
waist-height ratio, inverse relation seen only with waist-hip ratio. Progressive sperm motility showed an inverse relation
with BMI, WC, WHR &WHtR. Slow or non-progressive motility increased with BMI,WC,WHR, also with WHtR with a
statistically significant relation. No significant association between anthropometric parameters and sperm morphology.
Conclusion: The present study shows no correlation between anthropometry and semen parameters. More studies are
needed in this area to clarify the role of body weight and fat distribution on semen quality.
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Introduction

fertile, sub-fertile or infertile. Correct diagnosis and
specific treatment can help many infertile men to
achieve a natural conception. Mild semen abnormalities
can be overcome by treatments such as intrauterine

Infertility is generally defined as one year of
unprotected intercourse without conception. Sub-
fertility to describe women or couples who are not
sterile but exhibit decreased reproductive efficiency. 85-

90% of healthy young couples conceive within 1 year,
most within 6 months. Infertility affects approximately
10-15% of couples [1]. Overall incidence of infertility
has remained relatively unchanged over the past 3
decades. However the evaluation and treatment of
infertility have changed dramatically during that time.

Initially infertility was considered primarily a female
problem. This notion gave way to the realization that
40-50% of infertility is wholly or in part due to a male
factor. Individual can be categorized as potentially
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insemination (IUI). When all else is futile or fails,
modern assisted reproductive technologies (ART) still
may provide the means to achieve success. In vitro
fertilization (IVF) by intra-cytoplasmic sperm injection
(ICSI) offers men previously considered hopelessly
infertile a realistic chance to father children.

Prevalence of obesity and overweight has risen
substantially in the past three decades with India
ranking third in the number of obese people after USA
and china [2]. While much of the focus on the
impairments caused by obesity is on somatic health,
recent data suggest that reproductive health may also be
impacted. This global obesity epidemic parallels a
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decrease in male fertility. Many scholarly reports
document that the decline in semen quality and male
reproductive potential over the past half century may be
the result of increasing incidence of obesity[3]. In men,
obesity is associated with increased prevalence of
azoospermia or oligosospermia [4], decreased semen
volume [5], and an increased risk of sperm DNA
damage [6].

Consequences of overweight and obesity in
Reproductive women have received substantial
attention in recent years particularly with reference to
PCOS and ovarian reserve. However, the reproductive
consequences of excess body weight in men have been
studied to a lesser extent [5].

Anthropometry: Anthropometric parameters are
commonly used to assess obesity as they are
inexpensive, reproducible and can be obtained even in
field studies. Various Anthropometric parameters such
as BMI, waist circumference, waist hip ratio and waist
height ratio are used as research tools for measuring
obesity [7,8].

Thus, the aforementioned literature suggests that
infertile people can take non-medical measures, such as
maintaining body weight and healthy habits, to increase
their chances of conception or follow ART.
Importantly, most studies evaluating lifestyle-related
factors in fertility conditions were conducted in women.
Few studies have been conducted on men and, to our
knowledge, only one pilot study involving 23 childless
couples documented lifestyle factors for both partners

[9].

In addition, there is a document that the decline in
semen quality and male reproductive potential over the
last half-century may be due to an increase in obesity.
Therefore, the present study was attempted to determine
the physicochemical characteristics of male partners of
infertile couples.

Objectives: To determine anthropometric profile of
male partners of infertile couples

Material and Methods

The present cross sectional study consisted of 140 male
partners of infertile couples aged 18-50yrs, who came to
GSL-fertility center, Rajahmundry was conducted
between 1% Oct2015 to 30™ Nov 2017. Consent was
taken from each participant who fulfills selection
criteria. Ethical reviews and assessments were
processed and approved by GSL medical institutional
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ethical board committee. Written informed consent was
obtained from all participants.

Inclusion criteria: Male subjects with infertile couples
aged 18 — 50 yrs

Exclusion criteria: Male subjects with infertile and age
more than 50 yrs

Data collection procedure: Data related to individual
identification were removed, ensuring the annoying of
each individual during the entire study process.
Excluding the cases with history of mumps smoking,
STDs, prior vasectomy and those taking exogenous
hormones.

A pre-structured questionnaire was used to collect the
clinical data. Baseline data including age, detailed
medical history, past history, family history and
personal history was recorded. Clinical examination and
routine and relevant investigations was carried out for
all participants.

Collection of semen samples- Semen sample was
collected via masturbation following 2-4 days of
abstinence, into a sterile non-toxic plastic container;
sample was liquefied for at least 30minutes to 1 hour
prior to performing a routine semen analysis.

Microscopic examination- All semen samples were
analyzed for sperm concentration & motion parameters
by hemocytometer (improved Neubauer; Hauser
scientific, Inc., Horsham, PA, USA). Sample was
diluted in a solution of 0.6 M NaHco3 and 0.4%
formaldehyde in distilled water. 10 pl of well mixed
semen was placed on a clean glass slide that had been
kept at 37°c and covered with a 22 X 22 mm coverslip,
analysis are carried out on a preparation of fixed depth
of about 20um. The preparation was placed on the
healthy stage of a microscope at 37°c & immediately
examined at X400 magnification. Look for aggregation
of spermatozoa, agglutination grading, other cellular
elements on slide.

Anthropometric  parameters-The anthropometric
parameters such as weight in kg, height in cm, waist
circumference, hip circumference.

BMI was calculated as weight in kilograms divided by
height in meters squared. The threshold cutoff values
adopted for anthropo-metrical parameters were:

1.BMI — 18.5-24.9 kg/m? for normal weight
2.BMI — 25-30 kg/m? for overweight
3.BMI - >30 kg/m? for obesity
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Waist hip ratio— waist hip ratio calculated as waist
circumference divided by hip circumference, both
measured to the nearest 0.1 cm using retractable tape.

Waist height ratio— waist height ratio will be
calculated as the waist circumference divided by height.
Waist circumference - >90cm for males

>85cm for females

Waist —Hip ratio ->0.9 for males

>().85 for females
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As Asian population has different criteria of obesity as
compared with western populations we used quartiles to
evaluate the relationships between the anthropometric
indices and semen quality.

Statistical analysis: Descriptive statistics such as mean,
SD and percentage was used. Differences in the sperm
parameters by varying degrees of obesity as assessed by
the different anthropometric indices were compared by
one-way analysis of variance (ANOVA). The P value
less than 0.05 were considered as significant. All

Waist — Height ratio - >0.53 for both men and women analyses were conducted using SPSS statistical
were considered as obesity. software.
Result
Table-1: Age distribution
Age group Frequency Percent
21-25 27 19.3
26-30 59 42.1
31-35 39 27.9
36-40 12 8.6
>40 3 2.1
BMI
18.5-24.9 47 33.6
25-30 60 42.9
>30 33 23.6

In the present study, out of 140 men age distribution is 21-25 years, 26-30 years, 31-35 years, 36-40 years and >40 years

19.3%, 42.1%, 27.9%, 8.6% and 2.1% respectively.

In the present study out of 140 men, according to Indian BMI, 47 (33.6%) men are categorized as normal (18.5-
24.9kg/m?), 60 (42.9%) men are overweight (25-30kg/m?) and 33 (23.6%) are obese (>25 kg/m?)

Table-2: Comparison of age & semen parameters with BMI(body mass index)

18.5-24.9 25-30 >30 Total
BMI (n=47) (n=60) (0=33) (n=140) P-value
Age 29.04 30.18 30.85 29.96 0.201
Semen volume 1.522 1.563 1.761 1.596 0.275
Sperm concentration 14.621 20.660 16.191 17.579 0.291
Progressive 39.88 36.0 31.72 36.17 0.202
Slow/non progressive 18.07 19.49 21.56 19.55 0.252
Immotile 42.02 44.66 46.72 44.34 0.699
Morphology
Normal 6 4 2 12 0.450
Abnormal 41 56 31 128

In the present study out of 140 men, most men (n=60) were of overweight (25-30kg/m?) group. BMI increases with
increasing age, semen volume increases with BMI, sperm concentration is more in overweight group, progressive
motility of sperm decreases with increasing BMI, slow, non-progressive motility and immotile sperms increased with
BMI, normal morphology decreased with increased with BMI, abnormal morphology raised in over weight group.
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Table-3: Comparison of age & semen parameters with we (waist circumference)
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Morphol
wC Age Volum Con.centrat Progressive Slow/no.n Immotile Orpotogy
e ion progressive ABN / N
<90cm 2865 | 1.532 16.828 37.63 18.02 4435 6 48
(n=54)
Z=90em | 598 | 1636 18.051 35.30 20.46 4434 6 80
(n=86)
Total 2996 | 1.596 17.579 36.17 19.55 44.34 12 128
(n=140)
P-value | 0.007 | 0.383 0.733 0.505 0.129 0.998 0.395

In the present study out of 140 men most men (n=86) were of obese group with WC->=90CM, as age increases WC
increased with a clinical significance (p- value= .007), volume increased in obese group, sperm concentration increased
in obese group, but progressive motility decreased with increasing WC, slow/non progressive motility increased in obese

group, abnormal morphology equal in both groups.

Table-4: Comparison of Age & Semen Parameters with WHR (Waist-Hip Ratio)

]
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z
<0.9 (n=31) | 28.13 1.494 18.961 41.45 18.21 40.34 3 28
>=0.9 30.48 1.625 17.186 34.68 19.93 45.47 9 100
(n=109)
Total 29.96 1.596 17.579 36.17 19.55 44.34 12 128
(n=140)
P-value 012 351 672 096 359 306 803

In the present study out of 140 men, most subjects (n=109) were belong to obese group with WHR >=0.9. Waist-hip ratio
increased with age with statistical significance. Semen volume increased with WHR, concentration of sperm decreased
with WHR, progressive motility decreased with increased WHR, immotile and non-progressive sperm motility increased

with increased WHR, out of 109 men with raised WHR 9 subjects had abnormal morphology.

Table-5: Comparison of age and semen parameters with WHTR (Waist- Height Ratio)
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<0.53 28.68 1.480 16.778 | 38.79 17.36 43.64 4 46
(n=50)
>=0.53 30.67 1.660 18.024 | 34.72 20.76 44.73 8 82
(n=90)
Total 29.96 1.596 17579 | 36.17 19.55 44.34 12 128
(n=140)
P-value 014 138 732 248 035 801 857
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In the present study of 140 men, most subjects (n=90) were belong to obese group with WHtR- >=0.53. With increasing
age WHIR increased with clinical significance. Semen volume increased with WHtR, sperm concentration also increased
with WHtR, progressive motility decreased with WHtR, slow or non-progressive motility increased with WHtR with
clinical significance. Immotile sperms also increased with WHtR, among 90 obese group only 8 subjects were having

abnormal morphology.
Discussion:

In a recent meta-analysis of three largest studies
examining the relationship between BMI and sperm
concentration came to three completely different
conclusions.

A largest study by Aggerholm et al., found no
statistically significant relationship whatsoever between
BMI and sperm concentration [10].

Jensen et al. found a negative relationship between BMI
and sperm concentration [11]. To the contrary Quinn et
al, found a positive relationship in their study, where a
high BMI was in fact protective against a low sperm
count. Although Quinn et al find a positive relationship
using simple linear correlation; these results were not
consistent across their analyses [12].

Other reasonable large studies found only weak
relationship or no relationship at all between BMI and
sperm concentration. This was conclusion of Chavarro
et al [13] and the study by Koloszar et al [14], reported
no significant differences in sperm concentration
between men of different BMI categories, relationship
in line with their results for sperm concentration.

Magnusdottir et al only found such a relationship in
sub-fertile group of men, but not in infertile men [15].
In the present study sperm concentration more in
overweight group, increased concentration with waist
circumference and waist-height ratio, inverse relation
seen only with waist-hip ratio.

Six of seven studies in a meta-analysis included semen
volume in parameters. Five out of seven studies
including Jensen et al [11], Quinn et al [12] showed no
significant relationship with obesity. Only one study,
Chavarro et al reported a statistically significant
association for semen volume, although these results
were not accompanied by any data [13].

In the present study semen volume showed a parallel
relationship with obesity parameters. Five studies
reported sperm motility as an outcome, with all of these
concluding that there is no relationship between BMI
and sperm motility, including the tow larger studies
investigating BMI and semen parameters [10,11].

In the present study, progressive sperm motility showed
an inverse relation with BMI,WC,WHR & WH{tR. Slow
or non-progressive motility increased with BMILLWC,
WHR, also with WHtR with a statistically significant
relation. Only 4 studies reported sperm morphology as
an outcome, the largest of these found no significant
association between BMI and sperm morphology
although results from smaller studies were mixed [11].

In the present study found no significant association
between anthropometric parameters and sperm
morphology.

Parazzini et al did not find any relationship between
BMI and risk of dyspermia, a condition defined
similarly to oligoasthenoteratospermia [16]. In contrast
Kort et al, found a significant negative relationship
between BMI and NMS (normal motile sperm) count
[17]. Hammoud et al found a similar trend for the odds
ratio of low progressively motile sperm count [18].

These latter studies results indicate that, in terms of
BMI related to poorer semen quality in terms of one or
more semen parameters.

Two recent meta-analyses explored the relationship
between obesity and semen production; however the
conclusions of these studies are inconsistent [19,20].
Among 31 studies, 5 included in pooled meta-analysis,
a total of 6793 men found no significant association
between BMI and semen parameters.

Both of these meta-analyses were limited in only
assessing general obesity with BMI, and so whatever or
not central obesity was correlated with semen quality
could not be clarified. Some studies of other
anthropometric measures have reported that abdominal
fat may be a risk factor for several diseases independent
of BMI[11].

Higher WC and HC have been shown to be associated
with a lower total sperm count, total motile sperm count
and progressive motile sperm count. There is evidence
that sperm concentration and total motile sperm count
are detrimentally affected by a high BMI and WC
[5,14,21].
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Several studies have proposed WHR as another proxy
for central obesity, correcting the WC for the height of
individuals a systematic review suggested that WHR is
a more useful global clinical screening tool than WC
[22] and a meta-analysis supported the use of WHR in
identifying adults at increased cardio-metabolic risk and
concluded that WHR appeared to be more useful in
Asian than non-Asian population [23].

However in this study the WHR of anthropometric
index showed a negative trend with sperm concentration
with no statistical significance.

The etiology of relationship between adiposity and
sperm production is complex and unclear. Overweight
and obesity, and particularly central obesity have been
shown to affect the GnRH-FSH/LH pulse, which may
impair Leydig cells and Sertoli cell functions and thus
interfere with the release of sex hormone and
production of mature sperm [18].

As the majority of previous studies have focused only
on BMI as the predominant measure of adiposity and
not on other anthropometric indexes, our current study
is the second to show association between waist
circumference, waist-hip ratio and semen parameters.
And also first to focus on relationship between waist-
height ratio and semen quality in a few number of cases
within the general population at a single institute. The
meta-analysis of Sermondade, Faure demonstrated that
the underweight and obese groups had higher risks of
oligospermia and azoospermia [20]. However the
results of the current study did not showed a similar
relationship.

There were some limitations to this study, it was
regretful that we did not have detailed records of
endocrine levels, to assist in achieving a greater
understanding of the mechanism behind the association
between semen quality and obesity. We did not attempt
to examine functional parameters such as DNA
fragmentation index and seminal oxidative stress.
Studies using the DNA fragmentation index as a
measure of genetic quality have reported statistically
significant positive correlation between BMI and DFI
indicating that obesity may still reduce the semen
quality even if the sperm count and other sperm
parameters remain unchanged [13,17].

In Jorge E Chavarro et al study ejaculate volume was
significantly lower in overweight and obese men, and
also total sperm count was significantly lower in the
group of most obese men [13].

Original Research Article

In the present study increased volume in overweight
group observed, sperm concentration also showed
parallel relation with BMI. In overweight men slightly
higher total progressive sperm count than in normal
weighted men. In Hammoud et al, Fejes I et al total
progressive sperm count decreases with increased
adiposity [14,18]. In Jensen TK et al, Hammoud et al,
Magnusdottir EV et al, Fejes I et al showed lowering of
sperm concentration [11,18,15,14]. In Aggerholm AS et
al,did not find any association [10].

When the present results are included with these past
studies, almost just as many studies have reported a null
association between overweight and obesity and sperm
concentration as have been studies reporting lower
sperm concentration with increased body weight. Null
findings on other parameters have been more consistent.
The present null findings regarding the potential role of
BMI on motility and morphology are in agreement with
six of seven past studies that have reported on motility.
All the previous studies that have reported on
morphology similarly consistent, but in contrast with
our results have been reports of no association between
adiposity and ejaculate volume.

Limitations of the present study: In the previous
studies, because results for individual parameters were
not reported, it is not possible to know which were
affected and complicates interpretation as a significant
difference in any one parameter could explain the
association with this composite outcome. In the present
study considered individual semen parameters. More
studies are needed in this area to clarify the role of body
weight and fat distribution on semen quality.

There were some limitations to this study it was
regretful that detailed records of endocrine levels were
not included to assist in achieving a greater
understanding of the mechanism behind the association
between semen quality and obesity. Authors did not
attempt to examine functional parameters such as DNA
fragmentation index and seminal oxidative stress.

Conclusion

Identifying potential modifiable risk factors for
subfertility in men may lead to satisfactory and cost
effective approach to optimizing fertility treatment such
as lifestyle modification. In the present study, no
correlation was observed between anthropometry and
semen parameters. More studies are needed in this area
to clarify the role of body weight and fat distribution on
semen quality.
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What the present study adds to existing
knowledge?

Literature on the anthropometric data in male partners
of infertility couples has shown different conclusions on
role of body weight and fat, which make a meaningful
addition in existing literature by conducting the present
study in the study area to timely recognition and
understanding of common issues related anthropometric
data and infertility.
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