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Introduction

Approximately 85% of couples who attempt to conceive 
will succeed within one year (1). Among those who fail, 
more than half will have an identifiable male factor (2). 

This population is substantial, with 9.4% of U.S. men aged 

25–44 years reporting use of infertility services (3). 

Upon evaluation, semen analysis abnormalities will 

be revealed in almost 60% of infertile men, while the 
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remainder will show normal semen quality (3). When a 
thorough male factor evaluation is performed in the setting 
of a normal semen analysis (4), it is also common that the 
history and physical exam are similarly unremarkable. 
Such infertility cases are designated as unexplained in 
nature and further evaluation with more sophisticated 
semen testing, including antisperm antibodies or sperm 
DNA fragmentation assays, are considered (5). Overall, it 
is estimated that a more subtle male factor underlies about 
25–30% of unexplained infertility cases (6,7). Typically, 
whether or not an etiology is revealed, affected couples will 
proceed to either intrauterine insemination (IUI) or in vitro 
fertilization (IVF) as the next therapeutic step. 

However, another interpretation of an entirely normal 
male factor evaluation is that there is, in fact, no male fertility 
impairment. Indeed, if 25–30% of unexplained infertility is 
male-derived, then the vast majority of men categorized as 
having unexplained infertility may very well be “fertile”. We 
hypothesize that a significant proportion of men deemed 
to have unexplained infertility are actually normally fertile. 
Since the natural history of fertility in this cohort of men 
is not well described, we studied the pregnancy rates in a 
cohort of men who were formally evaluated and “cleared” 
of male factor infertility. We present the following article in 
accordance with the TREND reporting checklist (available 
at: http://dx.doi.org/10.21037/tau-20-1240).

Methods

Study subjects

The study consists of consecutive infertile couples recruited 
from a single male infertility practice (PJT) over a 3-year 
period. The male factor infertility evaluation included a 
thorough history, a complete physical examination and at 
least 2 semen analyses (5). Semen analyses were performed 
according to World Health Organization reference 
ranges (8). Any and all prior general medical, hormonal 

metabolic laboratory studies were reviewed. Based on this 
formal assessment, male partners in whom the bulk semen 
parameters were normal on at least one of two semen 
samples by WHO standards and in whom no significant 
infertility risks factors were observed based on history and 
physical examination, were “cleared” from further medical 
evaluation. Lifestyle modifications were allowed following 
the male evaluation. As such, men who took antioxidant 
supplements and those who discontinued tobacco, 
finasteride, hot baths and saunas, qualified for study follow-
up. However, those who received formal medical or surgical 
therapy for male factor issues were excluded from the study. 
The presence or absence of a female factor evaluation was 
not required for study inclusion. Subjects were followed for 
12 months or until a pregnancy was achieved.

Survey technique 

Patient contact
Identified subjects were contacted and consented through 
a telephone interview, according to HIPAA guidelines 
for patient contact. During the interview, the subject was 
provided with informed consent and HIPAA documentation 
and verbal consent obtained. Consent documents were 
then mailed to subjects for written signature with return 
envelopes included. During the tele-interview, the study 
goals were explained and a survey administered (Table 1). 
The total length of the phone interview was 5 minutes. 

Data de-identification
After demographic and clinical information was collected 
from the electronic medical record and patient interviews, 
the data was formally de-identified for analysis. The study 
was conducted in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
Health Sciences Institutional Review Board at University of 
Southern California (HS-13-00578) and informed consent 
was taken from all the patients.

Table 1 Telesurvey questions used to assess reproductive outcomes

1. Since you saw Dr.____on _______ for an infertility evaluation, have you achieved a pregnancy?

2. If yes, what was the outcome from, or date of birth of, that pregnancy?

3. If yes, was that pregnancy achieved naturally or with the help of assisted reproduction (IUI, IVF)?

4. If no, have you tried assisted reproductive techniques (IUI, IVF, ICSI) in addition to at-home attempts to conceive?

5. If no, and if assisted reproduction was used, what technology (IUI vs. IVF vs. IVF-ICSI) and how many attempts of each were tried?

IVF, in vitro fertilization.
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Statistical analysis

The primary outcome of the study was pregnancies achieved 
after male factor evaluation. Secondary outcomes include 
analyses of clinical and laboratory findings in study subjects. 
Simple descriptive statistics, including two tailed t-tests, 
were used to evaluate the significance of observations. 

Results

Demographic findings

A total of 54 subjects were enrolled in the study over a 
3-year period. Demographic information about the subjects 
and their partners is outlined in Table 2. Upon clinical 
presentation, the mean duration of infertility was 1.5 years 
(range, 0.4 to 4.0 years) and the mean male and female 
partner ages were 38.6 and 35.1 years respectively. The vast 
majority of patients (85%) presented with primary infertility 
and the remainder demonstrated secondary infertility. 

Clinical findings

On the clinical history of study subjects, 40% were noted 
to have significant fertility risks that included a clinical 
varicocele or lifestyle exposures for infertility, including hot 
baths or saunas, tobacco or alcohol abuse, and the use of 
androgen altering medications such as finasteride (Table 3).  
At the time of the initial evaluation, they were advised to 

alter lifestyle issues to optimize fertility and encouraged 
to take antioxidant supplements. On physical examination, 
38% presented with grade II or III left varicoceles; however, 
no other masses were present in any subject. No varicocele 
treatments were offered or performed on study subjects 
during the study follow-up period.

Semen parameters on routine analysis were within 
normal range for at least one of two semen analyses 
obtained from each study subject (Table 4). The first 
semen analysis was performed before the initial infertility 
evaluation, and the second sample was performed 
subsequent to this evaluation. The mean interval between 
two semen analyses performed on individuals was 8.8 weeks 
(range, 1–28 weeks). Interestingly, despite the fact that 
all semen analyses were considered technically “normal”, 
there was a trend toward improved semen quality between 
the first and second semen samples (Table 4), driven mainly 
by an increase in sperm motility. This led to a significant 
improvement in total motile sperm counts between samples 
(65.8 million sperm to 150.4 million sperm, P<0.05). 

Pregnancy outcomes

As illustrated in Figure 1, among n=31 couples with known 
pregnancy outcomes, 20/31 (65%) conceived naturally at a 
mean of 9 months after evaluation (range, 3–30 mos). Another 
1/31 (3%) couples conceived with IUI and 4/31 (13%) 
conceived with IVF-ICSI. If reproductive assistance was used, 

Table 2 Demographic information of subjects and partners

Demographic variable Mean Range 

Duration of infertility (years) 1.5 0.4–4

Male age (years) 38.6 31–49

Female age (years) 35.1 25–44

Table 3 Fertility risk factors revealed by clinical history among study subjects (n=54)

Risk factor n %

Clinical varicocele (grades II or III) 19 38%

Wet heat (Sauna, hot tub) 15 28%

Tobacco use 5 9%

Finasteride use 2 4%

Excessive alcohol consumption (>2 drinks/day) 2 4%

Proportion of subjects with infertility risk factors (includes overlap) 22 40%
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time to conception was longer at 22.3 months (range, 8–53). 
The remaining 6 couples had not conceived by one year. 

Conclusions

We investigated the natural and assisted fertility rates 
among a small cohort of infertile couples who demonstrated 
no evidence of male factor infertility on a standard urologic 
evaluation. Indeed, this subset of men conceived naturally at 
a robust rate (65%) after the male factor evaluation and did 
so without specific medical or surgical intervention. Another 
16% of couples conceived with either IUI or IVF within a 
year of follow-up. Notably, this conception rate is markedly 

higher than the 10–15% pregnancy rate that is expected for 
untreated couples who are followed for a second year after 
an infertility diagnosis (9). These pregnancy rates compare 
favorably to other classic medical or surgical treatments 
offered to infertile men (Table 5). It also suggests that the 
male factor evaluation is reasonably robust in identifying 
relevant male factor issues that may impact fertility and that 
this straightforward evaluation may be a better predictor 
of true male fertility than previously believed. As such, the 
word “unexplained” may be inappropriate for many men 
with unremarkable male factor evaluations, as they may 
actually be fertile. Indeed, this pilot study suggests that two-
thirds of these men may be perfectly fertile. 

There is another possible interpretation of these 
findings. Although men were “cleared” of male factor 
issues after a standard evaluation and were not offered 
formal medical or surgical treatment, they may have 
pursued lifestyle modifications that augmented natural 
fertility. Discontinuation of wet heat exposures (15), 
stopping medications such as finasteride, and reducing 
habitual alcohol or other drug use may have factored 
into improving the natural fertility of study subjects. In 
addition, dietary changes that increased antioxidant intake 
and the regular use of antioxidant supplements by study 
subjects could influence fertility potential (16). Although 
not quantified in this study, the effects of such lifestyle 
modifications are hard to quantify but likely contributed 
to improved fertility potential of men in the study. Given 
this alternative interpretation of the study findings, it is 
provocative to suggest that simple lifestyle modifications 
could substantially improve male fertility potential, but very 
reasonable to suggest that lifestyle issues merit further study 
for their potential to improve the fertility of men. 

It is reassuring to see that the prevalence of varicoceles 
detected in this study cohort approximates what one would 
expect for an unselected population of men with infertility (17).  
More novel is the finding that 40% of infertile men had 

Table 4 Comparison of paired semen analyses among study subjects

Semen parameter First, mean (range) Second, mean (range) P

Ejaculate volume (mL) 2.8 (0.5–7) 3.0 (1–6.5) 0.6

Sperm density (millions/mL) 68.4 [5–286] 80.0 [19–366] 0.4

Total sperm count (millions) 180.5 (14.4–417.5) 242.6 (28.5–1,729) 0.2

Sperm motility (%) 49.2 [11–72] 57.4 [21–77] <0.05

Total motile count (millions) 65.8 [8–237] 150.4 (17.6–1,193) <0.05

mL, milliliters.

Figure 1 Mode of conception after a “cleared” male factor 
evaluation. Among n=31 patients who conceived (81%) after a 
male infertility evaluation, the breakdown of how conceptions 
occurred are illustrated. IUI, intrauterine insemination; IVF, in 
vitro fertilization. 
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what could be considered significant lifestyle risk factors, 
independent of varicocele, revealed on urologic evaluation. 
Although no malignancies were detected, the ability of the 
urologic assessment to detect clinical risk for male infertility 
is clearly apparent from the study. Indeed, the burden 
of lifestyle risk identified among infertile men supports 
the common medical idiom for other significant human 
diseases, like cancer or metabolic syndrome, that “lifestyle 
matters”.

One statistically significant finding in the study was 
that the semen quality following an initial male factor 
evaluation improved compared to the intake semen analysis. 
Given that the mean time from the initial to subsequent 
semen analyses was almost 9 weeks, this could represent 
real clinical improvement following lifestyle modifications 
recommended at the initial visit. However, it may also 
reflect the great variability that exists within intraindividual 
semen analyses over time, and between different laboratories 
(18,19). Therefore, caution is advised when evaluating the 
true underlying significance of the semen analysis findings. 

Of course, significant study limitations exist, the foremost 
among them being limited patient numbers. Indeed, this may 
limit the ability to generalize the study findings. An accurate 
characterization of potential female factor issues was also not 
undertaken, although excluding couples based on defined 
female factors would likely have increased the proportion 
of those achieving pregnancies by making the denominator 
smaller. In addition, we were not able to confirm exactly 
which lifestyle changes were pursued by patients subsequent 
to their male factor evaluation. Lastly, this study did not 
address the issue of sperm “quality” as may be garnered from 
assays such as sperm DNA fragmentation (20). However, 
it is our belief that including these assays would likely have 
refined the relatively “blunt” instrument that is the standard 
semen analysis in predicting whom among study subjects 
would be fertile vs. infertile at study completion (21).

In summary, a significant proportion of men diagnosed 

with unexplained infertility have lifestyle risk factors 
ascertainable on a standard urologic evaluation. Medical 
care in the form of counseling at risk patients regarding 
lifestyle issues, in the absence of formal medical or surgical 
treatment, may have value in improving the fertility 
potential in this population. Indeed, the natural conception 
rates among men identified with unexplained infertility can 
be substantial and suggest that many of these men have no 
male factor infertility.
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IVF, in vitro fertilization.
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