
Journal of Psychiatric Research 146 (2022) 264–271

Available online 9 November 2021
0022-3956/© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Influence of modafinil on early ejaculation – Results from a double-blind 
randomized clinical trial 

Mohammad Haghighi a, Leila Jahangard a, Azadeh Mazahri Meybodi b, Mehran Shayganfard c, 
Mohammad Ahmadpanah a, Mohammad Faryadres d, Kenneth M. Dürsteler e,f, 
Annette Beatrix Brühl g, Dena Sadeghi-Bahmani g,h,i, Serge Brand g,i, j,k,l,* 

a Behavioral Disorder and Substance Abuses Research Center, Hamadan University of Medical Sciences, Hamadan, Iran 
b Taleghani Hospital Research Development Committee and Department of Psychiatry, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
c Department of Psychiatry, Arak University of Medical Sciences, Arak, Iran 
d Department of Biostatistics and Epidemiology, School of Public Health, Hamadan University of Medical Sciences, Hamadan, Iran 
e Psychiatric Clinics, Division of Substance Use Disorders, University of Basel, 4002, Basel, Switzerland 
f Center for Addictive Disorders, Department of Psychiatry, Psychotherapy and Psychosomatics, Psychiatric Hospital, University of Zurich, 8001, Zurich, Switzerland 
g Center for Affective, Stress and Sleep Disorders (ZASS), Psychiatric University Hospital Basel, 4002, Basel, Switzerland 
h Department of Psychology, Stanford University, Stanford, CA, USA 
i Sleep Disorders Research Center, Kermanshah University of Medical Sciences, Kermanshah, 67146, Iran 
j Substance Abuse Prevention Research Center, Health Institute, Kermanshah University of Medical Sciences, Kermanshah, 67146, Iran 
k Department of Sport, Exercise and Health, Division of Sport Science and Psychosocial Health, University of Basel, 4052, Basel, Switzerland 
l School of Medicine, Tehran University of Medical Sciences, Tehran, 25529, Iran   

A R T I C L E  I N F O   

Keywords: 
Early ejaculation 
Male sexual dysfunction 
Modafinil 
Double-blind clinical trial 
Placebo 

A B S T R A C T   

Background: For men, early ejaculation is a serious health concern. Here, we tested the influence of modafinil 
(Profinil®) on early ejaculation. To this end, we performed a double-blind randomized clinical trial among men 
with early ejaculation. 
Methods: A total of 46 men with early ejaculation (mean age: 37.35 years) and in stable marital relationships with 
regular weekly penile-vaginal intercourse were randomly assigned either to the modafinil (100 mg) or to the 
placebo condition. Compounds were taken about 4–6h before intended penile-vaginal intercourse. At baseline 
and four weeks later at the end of the study, participants completed a series of self-rating questionnaires covering 
early ejaculation. Female partners also rated their male partners’ early ejaculation profile. 
Results: Dimensions of early ejaculation improved over time, but only so in the modafinil condition, while no 
improvements were observed in the placebo condition. 
Conclusions: Among male adults in stable marital relationships with regular weekly penile-vaginal intercourse 
modafinil improved dimensions of early ejaculation, always compared to placebo. Given the strong effect of 
modafinil on cognitive-executive processes, it is conceivable, that modafinil acted both via physiological and 
cognitive-executive pathways.   

1. Introduction 

Among human beings and compared to all other species, penile- 
vaginal intercourse is outstanding in that it does not merely serve for 
reproduction (Buss, 2019; Meston and Buss, 2007; Miller, 2000): Indeed, 
among heterosexual couples, penile-vaginal intercourse is typically 
strictly private and thus undisclosed from even very close family 
members. Further, intercourse occurs when fertilization is highly 

unlikely such as before and after ovulation, during pregnancy and dur-
ing post-menopausal stage. As such, penile-vaginal intercourse among 
heterosexual partners serves a strong pair-bonding function (Buss, 2019; 
Meston and Buss, 2007; Miller, 2000). Given this, there is sufficient 
evidence that among adults in heterosexual relationships overall satis-
faction with life (Clayton et al., 2014; Contreras et al., 2016; Fisher et al., 
2015; Rosen et al., 2016) and couple satisfaction (Blumenstock et al., 
2020; Cao et al., 2019; Gewirtz-Meydan and Finzi-Dottan, 2018; Roels 
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and Janssen, 2020; Yoo et al., 2014) is closely linked to sexual 
satisfaction. 

However, among adults, sexual dysfunctions are highly prevalent 
(see below) and occur among both males and females, either as a single 
health issue or in combination with further somatic or psychological 
complaints (Berner and Kockott, 2019). Now, the ICD-11 labels sexual 
dysfunction as “conditions related to sexual health”. To define sexual 
disorders, the DSM-5 (American Psychiatric Association, 2013) states 
that a ‘sexual disorder’ is understood as sexual behaviors and experi-
ences characterized as insufficient in quality, duration or frequency. The 
frequency of occurrence of such unsatisfying sexual behaviors and ex-
periences is between 75 and 100% of sexual behaviors and experiences 
(IsHak and Tobia, 2013), which further must be present for a minimum 
of six months, and which must also cause significant distress (see for 
comprehensive overview: Sadeghi Bahmani and Motl, 2021). If the 
duration of such unsatisfying sexual behaviors is less than six months or 
does not lead to serious distress, then this is labelled as a “dysfunction” 
(van Lankveld, 2018; American Psychiatric Association, 2013). Among 
women, sexual disorders include sexual interest/arousal disorder, 
genito-pelvic pain/penetration disorder, and female orgasmic disorder. 
Among men, sexual disorders include erectile disorder, male hypoactive 
sexual desire disorder, delayed ejaculation, and early (formerly: pre-
mature) ejaculation. 

In the present study, we focused on early ejaculation as one of the 
most prevalent male sexual dysfunctions. The prevalence rates of pre-
mature ejaculation range from 2% to 30% (McCabe et al., 2016), or from 
5% (Simons and Carey, 2001) to 21% (Laumann et al., 1999). Typically, 
ejaculation occurs close to penetration to the vagina, or during pene-
tration or shortly after penetration (Hartmann, 2015); men with early 
ejaculation appear to be unable to monitor their sexual arousal and 
sexual reactions. Accordingly, ejaculation occurs much earlier, 
compared to the period of time related to sexual stimulation, sexual play 
and intercourse and consensual accomplishing of sexual activity. Typi-
cally, intravaginal ejaculation latency often is below 1 min. Most often 
female partners complain to lose their sexual interests when their male 
partner has early ejaculations (Hartmann, 2015), while men not always 
experience early ejaculation as a “disorder” or “dysfunction”. The etio-
logical basis of premature ejaculation remains elusive; both genetic and 
behaviorally acquired causes are discussed, and antecedent or reactive 
anxiety are often reported (Hartmann, 2015). 

Both non-pharmacological and pharmacological treatments are 
employed to treat early ejaculation. As regards non-pharmacological 
treatments, basically six interventions are considered: 1. Shifting the 
cognitive attention from sexual activity and content to non-sexual con-
tent, though, following Berner and Kockott (2019) such interventions 
appeared to be anecdotal and accompanied by higher anxiety. 2. 
Squeeze and stop-start (Kockott and Fahrner-Tutsek, 2015); 3. Sensate 
focus; 4. Stimulation device; 5. Pelvic floor rehabilitation (Cooper et al., 
2015), and 6. Couple counseling (Fahrner and Kockott, 2003; Hartmann, 
2015; Kockott and Fahrner-Tutsek, 2015). While Fahrner and Kockott 
(2003) reported that techniques such as squeeze and stop-start were 
efficient, Cooper et al. (2015) were less enthusiastic, as the evidence of 
the efficacy of physical behavioral techniques appeared to be limited 
and that behavioral therapies combined with drug treatments appeared 
to provide more encouraging results. 

As regards the pharmacological treatments of early ejaculation, the 
following medications are reported: Serotonin-reuptake inhibitors 
(SSRIs such a paroxetine, citalopram, escitalopram, sertraline, to name 
but a few); serotonin-noradrenalin-reuptake-inhibitors (SNRIs such as 
duloxetine); phosphodiesterase-5 (PDE5) inhibitors such as vardenafil 
and tadalafil; opioid analgesics, and topical anesthetics - eutectic 
mixture of local anesthetics, and topical eutectic mixture for premature 
ejaculation (Cooper et al., 2015). Recently, a randomized, double-blind, 
placebo-controlled proof-of-concept trial showed that the oxytocin 
antagonist cligosiban prolonged intravaginal ejaculatory latency and 
improved self-reported outcomes of early ejaculation (McMahon et al., 

2019). Further, the administration of lisdexamfetamine dymesilate 
improved dimensions of early ejaculation, compared to placebo 
(Haghighi et al., 2021). In the present study, we focused on the efficacy 
of a pharmacological compound, and on modafinil (Profinil®), more 
specifically. 

Modafinil (2-[(Diphenylmethyl) sulfinyl] acetamide) is a medication 
with wake-promoting properties (Minzenberg and Carter, 2008). Results 
from animal and human studies suggest that modafinil appears to exert a 
concentration-altering effect on dopamine (increase), norepinephrine 
(increase), serotonin (both increase and decrease), glutamate (increase), 
GABA (decrease), and orexin (increase) (Minzenberg and Carter, 2008). 
Thus, the neurochemical properties of modafinil appear to impact on the 
catecholamine systems. The strong clinical efficacy of modafinil in 
people with narcolepsy suggests that modafinil has a relevant effect on 
the neurochemical system of orexin (Minzenberg and Carter, 2008). 
Modafinil has enhancing effects on behavior and above all on cognitive 
processes; such improvements are believed to be the effect of modafinil 
on the increased monoamine activity, including orexin, and not on the 
changes in the glutamate or GABA system (Minzenberg and Carter, 
2008). 

As regards the use of modafinil to treat early ejaculation, the thor-
ough literature review showed that one animal study (Marson et al., 
2010), one case report (Serefoglu, 2016) and one proof-of-concept study 
(Tuken et al., 2016) including 55 men with early ejaculation are avail-
able to the scientific community so far. Marson et al. (2010) showed that 
among rats and compared to placebo, administration of modafinil 
increased the ejaculatory latency time and increased the number of in-
tromissions observed prior to ejaculation. Serefoglu (2016) reported on 
an apparently healthy 30 years-old man with early ejaculation. Three 
hours before penile-vaginal intercourse, the person took in 100 mg of 
modafinil. Two weeks after such a procedure, ejaculatory latency time 
increased from about 40 s to about 15 min, along with an increased 
overall satisfaction, as measured with the Premature Ejaculation Profile 
(Patrick et al., 2009). Tuken et al. (2016) assessed 55 mean with lifelong 
early ejaculation; participants completed questionnaires related to early 
ejaculation both at baseline and 4 weeks later. Further, they took 
modafinil on demand some hours before penile-vaginal intercourse. 
Effect sizes (Cohen’s ds) for dimensions of the Premature Ejaculation 
Profile (Patrick et al., 2009) were: Perceived control: 2.13; satisfaction: 
2.15; personal distress: 2.08; interpersonal difficulties: 1.86; total score: 
1.86; thus, all effect sizes were large. The advantages of the previous 
studies were that they offered some sparse, but encouraging indication 
that modafinil might favorably impact on early ejaculation. On the flip 
side, no study did systematically investigate, if modafinil was superior to 
placebo, when both participants and study investigators were blind to 
participants’ treatment. To counter this, we performed a randomized, 
double-blind and placebo-controlled clinical trial. To this end, 46 men 
with early ejaculation were assessed and randomly assigned either to the 
modafinil condition or to the placebo condition. 

Based on two previous studies (Serefoglu, 2016; Tuken et al., 2016), 
we predicted improvements of early ejaculation in the modafinil con-
dition, compared to the placebo condition. 

We hold that the result could be of practical and clinical importance, 
given that 2%–30% of the male general population may complain about 
early ejaculation (McCabe et al., 2016), and given that for instance the 
intake of SSRIs is associated with adverse side-effects. 

2. Methods 

2.1. Study design 

Males with self-reported early ejaculation and treated at the out- 
clinic of the Farshchian Hospital (Hamadan, Iran) were approached to 
participate in the present randomized and double-blind clinical trial on 
the effect of modafinil (Profinil®) on early ejaculation. Participants 
were fully informed about the aims of the study, the study procedure and 
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the confidential, secure and anonymized data handling. Next, partici-
pants signed the written informed consent. Participants were randomly 
assigned either to the modafinil or to the placebo condition. At the 
beginning and four weeks later at the end of the study participants 
completed a series of self-rating questionnaires covering sexual activity 
and ejaculation patterns. Female partners also rated participants’ pre-
mature ejaculation profile both at the beginning and at the end of the 
study. The study was registered at that Iranian Register for Clinical 
Trials (IRCT registration number: IRCT20090304001743N15). The local 
ethics committee approved the study (register nr: IR.UMSHA. 
REC.1399,081), which was performed in accordance with the current 
and seventh revision (World Medical Association, 2013) of the Decla-
ration of Helsinki. 

2.2. Participants 

A total of 46 males with self-reported premature ejaculation were 
assessed. Inclusion criteria were: 1. Male gender; 2: Age between 18 and 
65 years; 3. Self-reported premature ejaculation (see below); 4. Clinical 
diagnosis of early ejaculation; 5. Stable heterosexual relationship; 6. 
Regular penile-vaginal intercourse at least twice the week for four 
consecutive weeks; 7. Compliance with the study conditions; 8. Signed 
written informed consent. Exclusion criteria were: 1. Use of additional 
pharmacological and non-pharmacological techniques to cope with 
early ejaculation. 2. Use of condoms; 3. Neurological disorders such as 
multiple sclerosis (MS), neuromyelitis optica spectrum disorder 
(NMOSD) or Parkinson’s disease (PD), as ascertained by a thorough 
clinical-neurological interview; 4. Psychiatric disorders such as major 
depressive disorders, bipolar disorders, or substance use disorders, as 
ascertained by a thorough clinical-psychiatric interview (First, 2015) 
based on the DSM-5 (American Psychiatric Association, 2013). 5. Intake 
of psychoactive drugs such as antidepressants, mood stabilizers, 
sleep-inducing medications, or additional medications impacting on the 
dopamine- or orexin-system in an agonistic or antagonistic manner. 

Of the 70 assessed, 46 (76.67%) were included in the study, and all 
completed the study. Statistics was performed per protocol. Fig. 1 shows 
the flow chart. 

2.3. Sample size calculations 

Based on a previous proof-of-concept-study (Tuken et al., 2016), we 
expected at least a medium effect size (partial eta-squared); the sample 
size calculation with G*Power (Faul et al., 2007) was as follows: Partial 
eta-squared: 0.07; effect size f: 0.274; alpha: 0.05; beta: 0.8; number of 
groups: 2; number of measurements: 2; total sample size: 34. However, 
to counterbalance possible dropouts, the sample size was set at 46 
participants. 

2.4. Randomization 

A psychologist not otherwise involved in the study prepared 46 
sealed envelopes containing 22 red and 23 blue cards; envelopes were 
put in an opaque ballot box and stirred. Participants picked-up an en-
velope and were assigned to the defined study conditions. Picked-up 
envelopes were then put aside. 

2.5. Measurements 

2.5.1. Demographic information 
Participants reported their age (years), duration of marriage (years), 

highest educational degree (compulsory school; diploma; high-school 
degree; higher educational level such as bachelor, master or 
doctorate), the number of children and the socioeconomic status. 

2.5.2. Information related to early ejaculation 
At baseline and four weeks later at the end of the study participants 

completed the following self-rating questionnaires: 

2.5.2.1. Premature ejaculation profile (PEP). To further assess early 
ejaculation, participants and their female partners completed the Pre-
mature Ejaculation Profile (PEP) (Giuliano et al., 2008; Patrick et al., 
2005, 2009). The questionnaire consists of items covering the following 
four domains: Sense of control over ejaculation; personal distress related 
to ejaculation; interpersonal difficulty; satisfaction with sexual inter-
course. Answers are given on five-points Likert scales ranging from 0 (=
very poor/not at all/none) to 4 (= very good/extremely/severe). 
Interclass correlation coefficients ranged from 0.86 to 0.89. 

Fig. 1. Flow chart of participants’ number and study allocation.  

M. Haghighi et al.                                                                                                                                                                                                                               



Journal of Psychiatric Research 146 (2022) 264–271

267

2.5.2.2. Index for premature ejaculation (IPE). The Index of Premature 
Ejaculation (IPE) is a self-report questionnaire developed to address is-
sues (sexual satisfaction, control and distress) associated with premature 
ejaculation (Althof et al., 2006). The questionnaire consists of 10 items, 
and each item has 5 possible response options, ranging from 5 (= almost 
always/always/extremely distressed) to 1 (= almost never/never/not at 
all distressed). Items are aggregated to the following dimensions: Sexual 
satisfaction, control, and distress, higher scores reflected higher satis-
faction, higher control and lower distress (Cronbach’s alpha: 0.86). 

2.5.2.3. Intravaginal ejaculation latency time. To assess the time lapse 
between the vaginal penetration and the intravaginal ejaculation, par-
ticipants used a stop watch. The intravaginal ejaculation latency time 
was reported in seconds (Waldinger et al., 1994). 

2.6. Modafinil; verum condition 

Participants received a total of 12 tablets of 100 mg modafinil 
(Profinil®; manufacturer: Sobhan Darou, Tehran, Iran). Participants 
were instructed to intake a capsule about 6 h before when penile-vaginal 
intercourse was highly likely. 

2.7. Placebo 

Participants in the placebo condition received a total of 12 tablets of 
placebo. Participants were instructed to intake a capsule about 6 h 
before when penile-vaginal intercourse was highly likely. Placebo cap-
sules consisted of lactose powder, glycerin, methylparaben, and pro-
pylparaben. Capsules of modafinil and placebo were identical in shape, 
color, weight, and smell. 

2.8. Statistical analysis 

Analyses were performed per protocol. 
With a series of X2-tests and t-tests sociodemographic information 

were compared between participants in the modafinil and placebo 
condition. 

A series of ANOVAs for repeated measures was performed with the 
following factors: Time (baseline; study end), Group (verum vs. placebo) 
and the Time x Group-interaction; dependent variables were: Di-
mensions of early ejaculation, as reported in the questionnaires. 

The nominal significance level was set at alpha <0.05. Effect sizes for 
F-statistics were reported as partial eta squared (ηp2), with 0.019 =
trivial effect size [T]; 0.020 < ηp2 < 0.059 = small effect size [S], 0.06 <
ηp2 < 0.139 = medium effect size, [M], and ηp2 ≥ 0.14 = large effect 
size [L]. Following the examples from previous studies (Sadeghi Bah-
mani et al., 2021, 2021), and based on Becker’s approach to compare 
mean changes (Becker, 1988) Cohen’s d effect sizes were reported for 
the pre-post change within the two groups, and between the two groups 
at the end of the study. Effect sizes for t-tests were reported as Cohen’s 
d (Cohen, 1988) with the following ranges: d = 0–0.19: trivial effect 
sizes; d = 0.20–0.49: small effect sizes; d = 0.50–0.79: medium effect 
sizes; d ≥ 0.80: large effect sizes. All calculations were performed with 
SPSS® 25.0 (IBM Corporation, Armonk NY, USA) for Apple Mac®. 

3. Results 

3.1. General information 

Table 1 provides the descriptive and inferential statistical overview 
of participants’ sociodemographic and anthropometric information. 

sociodemographic baseline characteristics of participants in the 
verum and placebo condition. 

Participants in the modafinil and placebo condition did not differ as 
regards age, duration of marriage, the number of children, the 

socioeconomic status, and the highest educational level. Participants in 
the modafinil condition had a higher BMI, compared to participants in 
the placebo condition. 

3.2. Early ejaculation-related information 

Table 2 provides the descriptive statistical indices of early 
ejaculation-related information, while Table 3 reports the inferential 
statistical indices. 

3.2.1. Premature ejaculation profile (PEP) 
The premature ejaculation profile, as self-rated, increased over time 

(large effect size); there were no statistically significant group and no 
time by group-interactions effects (small effect sizes). 

The premature ejaculation profile, as rated by participants’ wives, 
increased over time (large effect size), with no group differences or with 
group differences over time (interaction); always trivial effect sizes. 

Index of premature ejaculation (IPE). 
Satisfaction, control, and distress improved over time (always large 

effect sizes), but more so in the modafinil condition, compared to pla-
cebo condition (always medium to large effect sizes). 

Table 1 
Descriptive and inferential statistical overview of sociodemographic baseline 
characteristics between participants in the modafinil and the placebo condition.  

Variables Groups Statistics  

Modafinil Placebo  
N 23 23   

M (SD) M (SD)  
Age (years) 38.52 

(8.25) 
36.17 
(8.25) 

t(44) = 0.34, d 
= 0.39 [S] 

Duration marriage (years) 12.60 
(6.99) 

10.86 
(7.04) 

t(44) = 0.41, d 
= 0.38 [S] 

BMI (kg/m^2) 27.89 
(4.04) 

26.18 
(2.57) 

t(44) = 2.47*, d 
= 0.85 [L]   

n/n/n/n n/n/n/n  
Children (0, 1, 2, 3, 4) 2/8/10/3/ 

0 
5/6/9/1/ 
2 

X2(N = 46, df =
4) = 4.62  

n/n/n n/n/n  
Education status (under diploma, 

diploma, academic degree) 
5/9/9 3/10/10 X2(N = 44, df =

4) = 0.40 
Socioeconomic status (poor, 

moderate, good) 
5/17/1 7/13/3 X2(N = 46, df =

4) = 0.34 

Notes: All ps > .40. 

Table 2 
Descriptive statistical indices of dimensions of early ejaculation, at baseline and 
at the end of the study 4 weeks later, separately for participants in the modafinil 
and the placebo condition.   

Time pointsM (SD)  

Baseline Study end  

Modafinil Placebo Modafinil Placebo 

N 23 23 23 23  

M (SD) M (SD) M (SD) M (SD) 

Premature ejaculation 
profile (self-rating) 

5.26 (3.41) 3.73 
(2.18) 

6.00 (3.61) 4.17 
(3.48) 

Premature ejaculation 
profile (wives’ ratings) 

4.78 (3.46) 3.78 
(2.95) 

5.21 (3.14) 4.04 
(3.02) 

Index of premature 
ejaculation; satisfaction 

41.57 
(21.70) 

34.23 
(24.91) 

49.22 
(20.09) 

36.18 
(22.58) 

Index of premature 
ejaculation; control 

24.18 
(21.91) 

21.46 
(19.56) 

38.35 
(20.11) 

23.91 
(15.72) 

Index of premature 
ejaculation; distress 

22.82 
(21.20) 

32.60 
(23.75) 

35.85 
(18.47) 

35.05 
(23.05) 

Intravaginal ejaculatory 
latency time (second) 

36.95 
(12.12) 

31.52 
(13.68) 

66.95 
(20.54) 

34.34 
(11.70) 

Notes: M: mean, SD: standard deviation. 
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Intravaginal ejaculation latency time (IELT). 
Intravaginal ejaculation latency time increased over time (large ef-

fect size), but more so in the modafinil, compared to the placebo con-
dition (large effect size of interaction). Scores were higher in the 
modafinil, compared to the placebo condition (large effect size). 

3.3. Mean changes between the modafinil and the placebo condition at the 
end of the study, and within the modafinil and placebo condition from 
baseline to the end of the study 

Table 4 provides the overview of effect size calculations between the 
modafinil and placebo condition at the end of the study, and within the 
modafinil and placebo condition from baseline to the end of the study. 

At the end of the study and compared to the placebo condition, 
modafinil improved early ejaculation, as assessed with the premature 
ejaculation profile (self-rating; female partners’ ratings), premature 
ejaculation diagnosis profile, and intravaginal ejaculation latency (al-
ways medium to large effect sizes). 

Within the modafinil condition, small effect sizes were observed for 
premature ejaculation profile (self-rating and female partner’s rating), 
while medim to large effect sizes were observed for premature ejacu-
lation, control, satisfaction and distress, and for the intravaginal ejacu-
lation latency. 

Within the placebo condition, all effect sizes were trivial or small. 

4. Discussion 

The key findings of the present study were that among men with 
early ejaculation and compared to a placebo condition, administration 
of modafinil (Profinil®) improved dimensions of early ejaculation over a 
time lapse of four weeks, when modafinil was taken about 6 h before 
penile-vaginal intercourse. In contrast, no improvements were observed 
in the placebo condition. The present results add to the current literature 
in five ways: 1. The intake of modafinil favorably impacted on ejacu-
lation patterns among men with early ejaculation; 2. Such improve-
ments were also perceived by their wives; 3. Early ejaculation appears to 
be treatable with pharmacological interventions; 4. In contrast to two 
previous publications, data were carried out from a double-blind, pla-
cebo-controlled clinical trial. 5. The underlying psychophysiological 
mechanisms remained unknown: Given that modafinil has a strong 
impact on cognition such as increased sustained attention, alertness and 
concentration, it is also conceivable that participants in the modafinil 
condition were more able to have control over their executive functions, 
to better control ejaculation processes and thus to be aware that they 
were given modafinil, and not placebo. 

Based on two previous studies (Serefoglu, 2016; Tuken et al., 2016), 
we predicted improvements of early ejaculation in the modafinil con-
dition, compared to the placebo condition, and data did fully support 
this. The present data expand upon the sparse literature on this topic, in 
that data were carried out from a double-blind and placebo-controlled 
clinical trial. 

While the present data showed that modafinil favorably impacted on 
early ejaculation, the quality of the data does not allow a deeper 
neurophysiological and psychological introspection of such an impact. 
Given this, the following seven and admittedly speculative hypotheses 
are advanced. 

First, Santilla et al. (2010) mentioned that early ejaculation appeared 
to be associated with the dopamine pathway; that is to say; it appears 
that a dysregulation in terms of inhibition of available dopamine con-
centrations in the regulatory neurophysiological system of the ejacula-
tion could lead to early ejaculation. Further, in rats, the stimulation of 
dopamine auto-receptors led to early ejaculation (Napoli-Farris et al., 
1984); this was understood as a process of inhibition of DA neuro-
transmission resulting in such “early ejaculation”. Data from a 
large-scale study of 1290 men (mean age: 26.9 years) showed that 
compared to carriers of the 9R9R/9R10R genotype dopamine trans-
porter gene (DAT1), carriers of the 10R10R genotype dopamine trans-
porter gene (DAT1) had a lower threshold to ejaculate (Santtila et al., 
2010). Santilla et al. (2010) concluded that the dopaminergic neuro-
transmission must be involved in the regulation of ejaculation. Next, the 
primary activation in the mesodiencephalic transition zone, including 
the ventral tegmental area, which is involved in a wide variety of 
rewarding behaviors (Holstege et al., 2003), is also associated with 
ejaculation. In the same vein, ejaculation was associated with the 
reward system, along with its emotional components of pleasure, joy 
and satisfaction, and along with the reward-enhancing action at a 
behavioral level, which is highly associated with the availability of 
dopamine concentrations in the nigrostriatal, tuberoinfundibular, mes-
olimbic and mesocortical pathways (Ng et al., 2019; van Calker, 2019). 

Table 3 
Inferential statistical indices of dimensions of early ejaculation, at baseline and 
at the end of the study 4 weeks later, separately for participants in the modafinil 
and the placebo condition.   

Factors 

Time Group Time × Group 
interaction  

F(1, 44) ηp2 F(1, 44) ηp2 F(1, 44) ηp2 

Premature ejaculation 
profile (self-rating) 

13.92** .240 
[L] 

2.65 .057 [S] 0.94 .021 [S] 

Premature ejaculation 
profile (wives’ ratings) 

4.07* .085 
[M] 

2.13 .053 [S] 0.26 .006 [T] 

Index of premature 
ejaculation; satisfaction 

12.30** .219 
[L] 

0.57 .015 [S] 4.39* .090 [M] 

Index of premature 
ejaculation; control 

27.91*** 
.338 [L] 

1.59 .040 [S] 13.90** .240 [L] 

Index of premature 
ejaculation; distress 

27.36*** 
.383 [L] 

0.27 .007 [T] 12.80** .225 [L] 

Intravaginal ejaculatory 
latency time (seconds) 

47.86*** 
.521 [L] 

26.22*** 
.373 [L] 

32.80*** .427 [L] 

Note: [T] = trivial effect size [S] = small effect size; [M] = medium effect size; 
[L] = large effect size, *p < 0.05. **P < 0.01. ***P < 0.001. 

Table 4 
Overview of effect sizes; between group comparison at the end of the study; 
within group comparison from baseline to the end of the study.   

Effect size comparisons 

Between the 
modafinil and 
placebo condition 
at the end of the 
study 

Within the 
modafinil 
condition from 
baseline to the 
study end 

Within the 
placebo 
condition from 
baseline to the 
study end 

Premature 
ejaculation 
profile (self- 
rating) 

0.65 [M] 0.26 [S] 0.15 [T] 

Premature 
ejaculation 
profile (wives’ 
ratings) 

0.46 [M] 0.16 [S] 0.10 [T] 

Index of 
premature 
ejaculation; 
satisfaction 

0.81 [L] 0.53 [M] 0.12 [T] 

Index of 
premature 
ejaculation; 
control 

1.29 [L] 0.99 [L] 0.21 [S] 

Index of 
premature 
ejaculation; 
distress 

0.48 [M] 0.99 [L] 0.14 [T] 

Intravaginal 
ejaculatory 
latency time 
(seconds) 

3.89 [L] 2.05 [L] 0.33 [S] 

Notes: [S] = small effect size; [M] = medium effect size; [L] = large effect size. 
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In general, the findings described above suggest that the dopami-
nergic neurotransmission is involved in the ejaculation; specifically, the 
disbalance of the available dopamine concentrations appeared to be 
involved in the early ejaculation. In this view, given the properties of 
modafinil on the dopaminergic pathways and given that early ejacula-
tion is also related to the dysregulation of the dopamine pathway, it 
appears plausible that modafinil favorably impacted on early 
ejaculation. 

The background of the second hypothesis is as follows: Modafinil 
improves cognitive performance (Battleday and Brem, 2015; Brühl et al., 
2019; Franke et al., 2017; Kredlow et al., 2019; Li et al., 2020; Repantis 
et al., 2010, 2021): More specifically, modafinil favorably impacts on 
cognitive domains of attention, executive functioning, memory, and 
processing speed (Kredlow et al., 2019). With this background, the 
second hypothesis is: Modafinil improved dimensions of early ejacula-
tion, because it improved the cognitive control over the process of sexual 
activity, in general, and the time point of ejaculation, in specific. 
Gaining higher control over the timepoint of ejaculation coincides with 
the cognitive-behavioral intervention of early ejaculation: Indeed, while 
men with early ejaculation experience ejaculation as a process out of 
their behavioral and cognitive control, interventions such as the squeeze 
technique and the stop-start-method confer to the individual (and his 
partner) a higher control over the process of ejaculation (Fahrner and 
Kockott, 2003; Kockott and Fahrner-Tutsek, 2015). We further claim 
that a higher control over the ejaculation timing should be associated 
with a lower feeling of helplessness and an increased the feeling of 
control and self-efficacy (Bandura, 1977). As such, it is conceivable that 
the administration of modafinil improved dimensions of early ejacula-
tion via its cognition-enhanced effect in general, and its enhancing effect 
on increased on cognitive domains of attention, executive functioning, 
and processing speed (Kredlow et al., 2019). 

The concept of the Health Belief Model (HBM) is the basis of the third 
hypothesis (Chiang et al., 2015; Janz and Becker, 1984; Rosenstock 
et al., 1988). The Health Belief Model identifies those 
cognitive-emotional processes (in terms of beliefs), which underlie 
health-related behavior. In this specific case, if early ejaculation is 
considered a “pure” physiological issue, then the administration of a pill 
should alleviate this sexual issue. Thus, the administration of a medical 
compound may coincide with the Health Belief Model (HBM), that early 
ejaculation is “merely” due to “biological” issues. In contrast, psycho-
therapeutic interventions presume a “psychological and psychosocial” 
basis of the early ejaculation. However, if this assumption were fully 
true, one would not expect differences of early ejaculation performances 
between the modafinil and the placebo condition. 

The fourth hypothesis could be considered as an extension of the 
third hypothesis, and is based on the placebo research: The beneficial 
effect of a compound does not derive exclusively from its chemical and 
neurophysiological structures per se, but from the cognitive-emotional 
expectancies projected onto the compound (Evers et al., 2018; Gaab, 
2019; Gaab et al., 2018). As such, the “mere” expectation that early 
ejaculation could be “solved” might have triggered relief, decreased 
psychophysiological tension and anxiety, and a favorable outcome. 
However, if this assumption were fully true, one would have expected 
also improvements in the placebo condition, which actually did occur 
only to a very small extent. 

Relatedly, fifth, it is conceivable that the mere participation in such a 
study triggered positive expectations and an improvements on early 
ejaculation: Research on psychotherapy showed that treatment moti-
vation was a reliable predictor of improved psychotherapy outcome 
(Grawe, 1994, 2004, 2007; Kanfer et al., 2011). In this line, only par-
ticipants able and willing to comply with the study conditions were 
included in the study. As such, possible placebo and expectancy effects 
cannot be ruled out. 

As regards the sixth hypothesis, it is conceivable that additional 
latent and unassessed neuroendocrinological and cognitive-emotional 
factors could be responsible for the present pattern of results. More 

specifically, it is conceivable that compared to the modafinil condition, 
more participants in the placebo condition suffered from varicocele, the 
abnormal enlargement of the pampiniform venous plexus in the 
scrotum. There is some evidence to suggest that varicocelectomy might 
improve early ejaculation (Martin et al., 2017). Thus, while highly un-
likely, such methodological bias cannot fully be ruled out. 

The seventh and last hypothesis is related to the second, third and 
fourth hypothesis: Given that modafinil improves the cognitive perfor-
mance (Battleday and Brem, 2015; Brühl et al., 2019; Franke et al., 
2017; Kredlow et al., 2019; Li et al., 2020; Repantis et al., 2010, 2021), 
and more specifically cognitive domains of attention, executive func-
tioning, memory, and processing speed (Kredlow et al., 2019), partici-
pants in the modafinil condition should have been aware of their 
improvements in cognitive processes. As such, it is highly conceivable 
that such awareness and knowledge blurred the key concept of a 
double-blind study. 

The novelty of the results should be balanced against the limitations 
mentioned above: First, while the overall pattern of results suggested 
that compared to placebo, modafinil improved dimensions of early 
ejaculation, the quality of the data does not allow a conclusive answer as 
to why this happened. A further passive control condition or a wait-list 
condition might have helped to sort out possible placebo effects. Second, 
modafinil is prescribed for individuals with narcolepsy (Golicki et al., 
2010), with severe daytime sleepiness related to idiopathic hypersom-
nolence (Trotti et al., 2021), and with attention-deficit/hyperactivity 
disorder (Wang et al., 2017). Common side effects of modafinil are 
decreased appetite, insomnia (Wang et al., 2017), and, in some rare 
cases, the Steven-Johnson syndrome (Prince et al., 2018). Given this, a 
thorough assessment of perceived side-effects would have allowed to 
understand, if participants had noticed such side-effects, and if preva-
lence rates of such side-effects were higher in the modafinil condition, 
compared to the placebo condition. Third, psychotherapeutic in-
terventions recommend to embed interventions to treat early ejaculation 
within a broader psychosocial and couple-related sexual therapy (Berner 
and Kockott, 2019; Fahrner and Kockott, 2003; Kockott and 
Fahrner-Tutsek, 2015); given this, next studies might consider to 
introduce further treatment arms or to involve in a broader fashion the 
female partner. Fourth, with modafinil early ejaculation latency time 
improved from about 37 s to about 67 s; mathematically, the latency 
time almost doubled; though, from the point of view of a broader quality 
of sexual activity consisting of foreplay, mutual satisfaction and coor-
dinated joint orgasm, 67 s might be still unsatisfactorily. Fifth, there is 
evidence that early ejaculation is associated with a higher degree of 
anxiety and sociophobia (Berner and Kockott, 2019; Fahrner and 
Kockott, 2003; Kockott and Fahrner-Tutsek, 2015). As regards the as-
sociation between anxiety and modafinil, findings from animal and 
human studies suggested, the administration of modafinil might bear the 
risk of increased anxiety (Hofmann et al., 2011, 2014); however, if true, 
we wouldn’t have expected improvements in early ejaculation as a 
proxy of anxiety. As such, future studies should assess also assess anxiety 
and traits of sociophobia as possible confounders. 

5. Conclusions 

Compared to a placebo condition, modafinil (Profinil®) improved 
dimensions of early ejaculation in males with early ejaculation. Given 
the strong effect of modafinil on attention, alertness and executive 
control, it is conceivable that modafinil impacted on early ejaculation 
both via physiological and cognitive processes. 
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