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Introduction

The effect  of  frequency of  e jaculat ion on semen 
characteristics is an important clinical question with obvious 
connections to conception rates. The 1999 WHO guidelines 
recommended a 2–7 days period of abstinence prior to 
providing a semen sample for laboratory analysis (1) but does 
not otherwise comment on how the frequency of ejaculation 

may affect semen analysis parameters or conception 
outcomes. In the joint committee opinion paper from the 
American Society of Reproductive Medicine and Society 
for Reproductive Endocrinology and Infertility timed and 
frequent intercourse around the time of female ovulation is 
recommended but does not make more specific comments (2).

In their influential report from the 1990s, investigators 
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found that conception occurred most frequently when 
intercourse occurred on either the 2 days before ovulation 
or the day of ovulation (3). Interestingly, authors did not 
find that frequency of intercourse decreased the probability 
of conception (3) despite older studies that suggest overly 
frequent ejaculation may be detrimental to sperm counts (4,5).  
One would suspect that if sperm counts remain stable with 
daily ejaculation during these optimal days of conception, 
then pregnancy rates could be optimized by frequent 
intercourse, as more total sperm would be available 
for conception. In other older works increasing sexual 
frequency did appear to increase fecundability in patients 
recording conception and basal body temperature, although 
semen characteristics were not assessed in these studies (6,7).

While previous literature has primarily focused on the 
length of abstinence and the ultimate effect on semen 
quality, little is known about the effects of frequent 
ejaculation on semen analysis parameters. The clinical 
relevance of this question is tied to optimizing the number 
of available sperm during the days when conception is 
most likely. If decreasing sperm counts are found with each 
subsequent ejaculation after the initial period of abstinence, 
then theoretically overly frequent ejaculation during the 
optimal conception period could be tied to decreasing 
numbers of available sperm for conception and decreasing 
pregnancy rates.

To our knowledge, this is the first study to assess the 
effect of prolonged, daily ejaculation on conventional 
semen parameters and measures of DNA integrity. We 
hypothesized that men would have a progressive decrease 
in sperm concentration and semen volume during the study 
period with improvements in DNA damage indicators.

Methods

Internal review board approval (IRB # 13-691) was obtained 
at our institution before beginning the study. Men were 
recruited and compensated ($100) for this prospective study. 
Informed consent was obtained from all subjects. Subject 
exclusion criteria included active smoking and a known 
history of infertility. 

After 3–5 days abstinence, daily ejaculations were 
performed by the study population of men with semen 
samples collected on days 1 (baseline), 3, 7 and 14. 
Adherence to the prescribed ejaculation schedule was 
reiterated during the study with participants signing an 
attestation at each semen collection and study conclusion 
that they abided by the daily ejaculation schedule. The daily 

ejaculations that were not collected for study purpose could 
be completed via masturbation or intercourse.

Semen analysis was performed on each study sample 
within 30 minutes of collection at our infertility center 
by trained, certified technologists. Assessed parameters 
included those in the standard semen analysis panel [volume, 
concentration, motility, pH, total motile count (TMC), 
morphology] and determinants of DNA integrity (described 
below).

Morphology was determined using the strict (Tygerberg) 
criteria after staining (Diff Quick, Thermo Fisher, 
Waltham, MA, USA) of air-dried semen smears. Both 
manual morphology analyses were performed in a blinded 
manner following completion of all sample collections. 
Manual analyses were performed by a single investigator 
with 25+ years of experience in sperm morphology analysis. 
Computer assisted morphology analysis was performed 
using the Sperm Class Analyzer (Microptic, Barcelona, 
Spain) programmed for morphology.

Sperm DNA integrity was assessed by measuring the 
DNA fragmentation index (DFI) via TUNEL assay and 
high DNA stainability (HDS) was evaluated using flow 
cytometry/acridine orange (SDFA test, Reprosource Inc., 
Woburn, MA, USA) based on the method developed 
by Evenson (8). The oxidative stress adduct (OSA) test 
(ReproSource Inc.) was used to quantify molecules 
produced from covalent reactions between sperm structures 
with free radicals and reactive oxygen species (9,10). DFI 
was considered abnormal above 30%, OSA above 4.4 µM 
and HDS above 15%.

Statistical analysis was performed using Minitab version 
17 (Minitab Inc., State College, PA, USA). Statistical 
significance was defined by p values of less than 0.05. 
Linear trends were assessed using classic repeated measures 
ANOVA with a Tukey’s post hoc test to determine variable 
independence. When analyzing men with increasing or 
decreasing DFI, the Student’s t-test was used to compare 
groups. McNemar’s test was used on paired nominal data 
sets (day 1 to day 3, day 1 to day 7 and day 1 to day 14) to 
determine if changes from normal to abnormal values in 
DFI, OSA and HDS were statistically significant. 

Results

Twenty-one healthy men, 23–33 years of age (mean age  
25 years) were consecutively recruited. One subject failed 
to complete the study due to scheduling difficulties and his 
data is not included leaving 20 men with complete data; 
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3 of these men had proven past fertility with other study 
participants having no known inability to conceive. All 
had normal baseline semen parameters according to 2010 
WHO criteria (11) except one man who was oligospermic. 
Data from this oligospermic man were included in analysis.

Significant decreases were observed in mean semen 
volume, TMC and sperm concentration (Table 1) . 
Motility and number of morphologically normal sperm 
displayed no significant trends over the study period as 
a whole with some point to point variation that was not 
statistically different by Tukey’s post hoc test. Contrary to 
our hypothesis, changes in DNA integrity measures (DFI, 
OSA, HDS) did not change in a statistically or clinically 
meaningful way.

Initial decreases were noted in some standard semen 
parameters between day 1 (baseline) and day 3 and trends 
for these values from day 3 to day 14 were then assessed 
using the Tukey’s post hoc test. In the cases of TMC and 
semen volume, day 1 was found to be statistically different 
from all other study period points (P<0.001) with days 
3–14 not being statistically independent from each other. 
The overall trend for sperm concentration was statistically 
significant (downward) but only day 1 and day 14 were 
statistically independent using Tukey’s post hoc test 
(P=0.0099). 

The examination of damage due to oxidative stress using 
OSA revealed that at baseline, 90% of men fell within two 
standard deviations of normal (range, 0–3.8 µM). However, 
11 patients had at least one value above 3.8 µM, with 7 men 
having excursions above 4.4 µM.

Only one subject in the study had HDS above 15%. He 
was also noted to have an elevated OSA and the highest 

DFI values.
DNA integrity results demonstrated that 13 of 20 patients 

had a DFI <15% at baseline. None of these exceeded 20% 
during the study and only 2 of these 13 men increased their 
DFI above 15% (Figure 1). Seven subjects began the study 
with a DFI>15% at baseline. All but 2 of these 7 subjects 
maintained a DFI greater than 15 during the study. 
Additionally, 2 men reached a DFI >30% during the study 
period. However, they both began with a DFI close to this 
value at baseline (Figure 2). 

Changes in DFI were calculated and men were then 
grouped according to change in DFI. The established 
groups were those consisting of men with a greater than 
20% increase from baseline (n=8), greater than 20% 
decrease (n=4) and change less than 20% in either direction 
(n=8). In men with a worsening DFI over the course of 
the study (DFI increasing more than 20%), a lower initial 
concentration and TMC was noted without significant 
between-group differences in initial motility, volume, OSA 
and HDS (Table 2). 

McNemar’s test found that the number of patients 
moving from normal to abnormal values for DFI, OSA and 
HDS was not statistically significant.

Discussion

This pilot study examines the effects of daily ejaculation 
on sperm quality and availability for conception. We found 
that semen volume and available sperm for contraception 
(TMC) decreased with essentially all of this decrease seen 
between the initial collection (day 1) and next scheduled 
collection (day 3). After day 3, these values then plateaued 

Table 1 Summation of results (mean ± SD)

Assessed semen parameter Day 1 (baseline) Day 3 Day 7 Day 14 P value

Semen volume (mL) 3.8±1.7 2.2±1.0 2.2±1.2 2.3±0.9 <0.001

TMC (106) 252±193 106±86 123±100 91±58 <0.001

Sperm concentration (106/mL) 118±89 82±62 88±63 68±34 0.016

Sperm motility (% motile) 62±12 63±13 67±18 59±14 0.230

Sperm morphology (% normal forms) 5.9±4.6 3.4±2.5 2.9±2.7 4.2±3.6 0.310

DFI (%) 14.0±7.2 14.7±7.5 14.6±8.8 15.2±9.1 0.480

OSA (µM) 3.2±2.2 3.2±0.9 3.6±1.4 3.5±1.1 0.740

HDS (%) 8.5±3.9 8.3±4.0 8.2±4.9 8.1±3.9 0.580

TMC, total motile count; DFI, DNA fragmentation index; OSA, oxidative stress adduct; HDS, high DNA stainability.
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Figure 1 Individual DFI trends during the study in the 13 men 
who started under 15%. DFI, DNA fragmentation index.

Figure 2 Individual DFI trends during the study in the 7 men who 
started over 15%. DFI, DNA fragmentation index.

Figure 3 Mean TMC (± SD) during the study period for all 20 subjects. 
TMC, total motile count.

0

5

10

15

20

D ay 1 D ay 3 D ay 7 D ay 14

D
F
I 
%

20

15

10

5

0

D
FI

 %

Day 1 Day 3 Day 7 Day 14

0

5

10

15

20

25

30

35

40

D ay 1 D ay 3 D ay 7 D ay 14

D
F
I 
%

40

35

30

25

20

15

10

5

0

D
FI

 %

Day 1 Day 3 Day 7 Day 14

0

50

100

150

200

250

300

350

400

450

500

D ay 1 D ay 3 D ay 7 D ay 14

T
M
C
 (
M
ill
io
n
s)

500

450

400

350

300

250

200

150

100

50

0

TM
C

 (m
ill

io
ns

)

Day 1 Day 3 Day 7 Day 14

Table 2 Summary of men with increasing or decreasing DFI (greater 
than 20%) during the study period

Assessed parameter Decreasing Increasing P value

Total number of subjects 4 8 –

Average change in DFI (%) −41.40 40.30 0.0001

Mean initial volume (mL) 3.95 4.03 0.9412

Mean baseline 
concentration (106/mL)

179.50 68.60 0.0307

Mean baseline TMC (106) 415.20 139.00 0.0110

Mean baseline motility 
(%progressive)

60.00 60.40 0.9520

Mean baseline OSA (%) 2.76 4.17 0.4271

Mean baseline HDS (%) 7.99 10.80 0.3202

DFI, DNA fragmentation index; TMC, total motile count; OSA, 
oxidative stress adduct; HDS, high DNA stainability.

(were not statistically independent) showing no additional 
loss in available sperm for conception with repeated 
ejaculation after this initial decrease (Figure 3). This finding 
is clinically relevant as it provides quantitative data that 
can be used to counsel couples on sexual frequency around 
the time of ovulation to optimize conception. A definitive 
conclusion on whether daily or every other day intercourse 
in the conception window cannot be convincingly 
determined from this data as we did not measure values 
on day 2. However, we can say that there is no continued 
loss to important semen analysis values after 3 days of daily 
ejaculation as a plateau was noted in these outcomes starting 
as early as day 3.

Previous works have convincingly shown that length of 
abstinence affects semen analysis parameters. Significantly 
lower semen volume has been demonstrated in men who 
abstained for less than 5 days; however there was no 
difference in sperm concentration (12). De Jonge et al. 
demonstrated that longer abstinence increased both sperm 
count and sample volume. However, measures like pH, 
viability, morphology, motility and DNA fragmentation 
were not affected (13). In a large retrospective study on this 
subject, Levitas et al. reported on abstinence effects with 
general improvements in TMC with longer abstinence 
and the largest gains seen with abstinence from 3–6 days. 
In a subgroup of men with low concentration at baseline 
(<20×106 sperm/mL) declines in sample quality were noted 
after 2 days of abstinence (14).

While changes in semen analysis characteristics with 
number of days of abstinence have been extensively studied, 
the effects of frequent ejaculation are unknown in humans. 
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An extensive literature search by these authors found no 
similar studies in humans. However, similar studies have 
occurred in an equine population. In a study looking at 
15 stallions, semen samples were quantified daily. They 
found that there was a decrease of 1.54 billion sperm per 
day (average initial count was approximately 12.5 billion 
sperm) for the first 4.71 days. As four trials were conducted 
on each of these 15 stallions, they were able to produce 
mathematically predictive models based on their results. 
Similar to our study in humans, there is a large initial 
decrease with a transition point after which daily sperm 
output remained unchanged until the end of the study (15). 
Interestingly, another equine study looking at pregnancy 
rates found no difference in per mating pregnancy rate with 
an increase in daily matings (sometimes up to 5 matings in 
a day) but did find that a decrease in per mating pregnancy 
rate when a day of abstinence was incorporated into the 
cycles (56.3% compared to 60.4%, P=0.024) (16).

Examination of the figures of the TMC from our subjects 
(Figures 3,4), we found that it looks strikingly similar to the 
daily sperm output of the equine study population. The net 
effect of consecutive ejaculation in both humans and horses 
is a decrease in TMC (humans) or total number of available 
sperm (stallions) to about 40% of the initial result (humans 
252×106 to 106×106, stallions 12.5×109 to 5.28×109 sperm). 
In the absence of day 2 data in humans, comparisons of the 
slope during this initial decrease cannot be mathematically 
assessed but there is clearly a large initial decrease in TMC 
with a plateau thereafter. 

For decades, traditional semen analysis outcomes have 
included quantitative measures (sperm concentration, 
semen volume) and other measures to assess sperm quality 
(motility, morphology). More recent advances have 
included a molecular assessment of the sperm that includes 

examination of the contained DNA. There is a growing 
body of evidence on the importance of the DNA integrity 
on fertility.

The metrics that assessed sperm DNA quality in this study 
were statistically and clinically unchanged over the study 
period, a finding contrary to our initial hypothesis. Previous 
works have convincingly shown that poor DNA integrity in 
men has been correlated with recurrent pregnancy loss (17-20)  
and infertility (21-23). While authors have examined that 
the period of abstinence before ejaculation may have effects 
on DNA integrity (24,25), there is no previous work 
examining the effects of daily ejaculation. This is somewhat 
surprising as it is hypothesized that once the sperm leave 
their favorable antioxidant residence in the testis (20) they 
are exposed to increasing DNA damage in the reproductive 
tract (26). A more rapid transit—with repeat ejaculation—
may be of benefit as mature sperm have been shown to 
acquire oxidative damage as they undergo transport (27).

Previous studies examining clinical outcomes with DFI 
have chosen different differentiation points for DNA 
fragmentation. While variety exists in where studies define 
a cut point, most have established a DFI of greater than 
25% or 30% as a poor prognostic factor (19). For our 
analysis, DFI of less than 15% was considered good fertility 
potential with over 30% exhibiting poor fertility potential. 
While we did note a small and statistically insignificant 
increase in DFI during the study time, examination of 
Figures 1,2 reveal that our normal men kept a relatively 
stable value over time with men infrequently crossing over 
this 15% threshold. Only 25% (5/20) of men in this study 
experienced a decrease in DFI with increased ejaculation, 
strongly refuting our hypothesis. The biggest net change in 
DFI occurred in one subject with a decrease from 27% (near 
poor prognostic category) to 14% (normal). 

The OSA is a biomarker which quantifies reactive oxygen 
species damage by measuring covalently bonded modifications 
in semen. These bonded adducts may take the form of lipids, 
DNA and proteins. Previous work funded by Reprosource has 
shown an increased value in infertile men (9) with OSA scores 
correlating with DFI values in infertile men (10).

HDS is the least studied of the DNA integrity tests 
examined in this publication. This is a calculated value 
which identifies sperm with immature chromatin and has 
historically been correlated with immature sperm. Others 
have defined a normal cut off of less than 7.5% (28) we 
used our laboratory’s reference range of 15%. During our 
study a statistically insignificant trend towards worsening 
(increasing) HDS was observed, but only one man achieved 

Figure 4 Individual patient trends in TMC during the study 
period. TMC, total motile count.
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a value above 15%, and he began the study above this level. 
When men were grouped according to changes in 

DFI with daily ejaculation, we found that men who had a 
worsening DFI during the study period were more likely to 
have a lower initial concentration and TMC (Table 2). While 
the ramifications and causality of this finding is unclear, 
further study could investigate if men with low sperm 
counts should be considered to avoid frequent ejaculation, 
not just for maintenance of adequate sperm counts, but also 
to maintain DNA integrity.

The primary limitation of this study is the overall small 
sample size and correspondingly lower statistical power this 
generates. We undertook this study as a pilot study (proof of 
concept) and certainly studies with more subjects and more 
elaborate end points could be justified based on this data. 
While subjects were carefully counseled on the study design 
with attestation to daily ejaculation, we could not absolutely 
assure daily ejaculation and daily semen analyses during 
the study would have excessively increased the study cost. 
Future similar studies with larger numbers of enrollees, 
especially in oligospermic men, including measurement of 
day 2 semen parameters are needed to solidify clinically 
meaningful recommendations to couples.

Conclusions

While a small study, this represents the first examinations 
of semen quality with daily ejaculations. Initial decreases 
were seen in TMC along with a decrease in semen volume 
and sperm concentration with a subsequent plateau. There 
were no changes in DNA integrity markers with daily 
ejaculation. In context, these findings generally support an 
approach of a short period of abstinence followed by daily 
copulation around ovulation to maximize the number of 
sperm available and optimize conception.
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