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Abstract

Background Premature ejaculation is one of the most common male sexual dysfunction, affecting approximately
30% of men. The aim of this study is to evaluate the efficacy and at the same time the safety of the cranial electro-
therapy stimulation (CES) device in treatment of premature ejaculation disorder.

Methods Based on a randomized clinical trial, two groups were included in the study, so that the first group

was treated with sertraline along with an ATANG (AT-9 model) CES, and the second group with sertraline and inactive
the CES device (as the placebo group). The state of premature ejaculation after treatment (using the Premature Ejacu-
lation Diagnostic Tool (PEDT) questionnaire) was evaluated and compared for both groups.

Results In the intervention and placebo groups, the average score of the PEDT questionnaire before the intervention
did not differ significantly between the two groups (p-value equal to 0.93). However, the average score of the PEDT
questionnaire after the intervention for CES group and placebo group was 10.28 + 1.93 and 13.23 + 3.05, respectively,
which demonstrated a significant decrease in the intervention group (p-value equal to 0.01).

Conclusion The use of CES device as a complementary treatment along with routine drug treatment (sertraline)

is associated with a significant improvement in the condition of premature ejaculation of patients.

Trial registration Name of the registry: IRCT Iranian Registry of Clinical Trials.

Trial registration number: IRCT20210621051657N1.

Date of registration: December 11, 2022.

URL of trial registry record: https://en.irct.ir/trial/57201.

Keywords Electric stimulation therapy, Premature ejaculation, Randomized controlled trial

*Correspondence:

Azadeh Mazaheri

mazaheri.azadeh@yahoo.com

Mahdi Ghorbani

mhdghorbani@gmail.com

Full list of author information is available at the end of the article

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ SPrlnger O pe n permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43045-024-00399-5&domain=pdf
https://en.irct.ir/trial/57201

Delpasand et al. Middle East Current Psychiatry (2024) 31:11

Background

Premature ejaculation is one of the major sexual com-
plaints in men all over the world. In the Diagnos-
tic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V) guideline, premature ejaculation is
defined as a fixed or recurring pattern of ejaculation
that occurs during sexual activity with a sexual partner
within one minute after genital penetration and before
the individual’s desired time [1]. Various medicinal
and non-medicinal methods have been used to treat
this condition. In the drug treatment of this com-
plaint, selective serotonin reuptake inhibitors and tri-
cyclic antidepressants have been used [2, 3]; however,
these approaches have been associated with relative
response rates. In the case of non-pharmacological
methods, the use of methods such as neuromuscular
electrical stimulation on the bulbospongiosus muscle
and subcutaneous ablation of the dorsal penile nerve
have been tested [4, 5]. However, contradictory results
were reported on the response rate of these methods
in the treatment of premature ejaculation.

Cranial electrotherapy stimulation (CES) is a non-
invasive method of delivering a low-intensity electri-
cal current to the head through electrodes placed on
the earlobes. This method differs from other forms
of trans-cranial electrotherapy stimulations in which
alternating micro currents are applied through the
skin to the head. It is commonly believed that the
effects are mainly through direct action on the brain
in the limbic system, hypothalamus, thalamus, and/
or the reticular activating system (RAS) [6]. Electrical
stimulation of the skull increases the level of seroto-
nin, norepinephrine, and beta-endorphin in the blood
and cerebrospinal fluid [7, 8]. Increasing the level of
serotonin and serotonin can play an inhibitory role in
ejaculation [9]. In a meta-analysis, eight sham-con-
trolled randomized clinical trials were analyzed for
anxiety, two trials for brain dysfunction, two trials for
headache, and two trials for insomnia [10]. A review
of several studies proves that CES is effective for anxi-
ety, headache, fibromyalgia, smoking cessation, drug
withdrawal symptoms, and pain relief [11]. Overall, in
USA, CES was approved by Food and Drug Adminis-
tration (FDA) for treatment of insomnia and anxiety
[12]. On the other hand, to the best of our knowledge,
no study was performed to investigate the effect of
application of CES on the brain on the treatment of
premature ejaculation and also its role as an adjuvant
treatment to achieve an effective treatment. The aim
of this study is to investigate the effect of CES treat-
ment compared to placebo for treatment of premature
ejaculation.
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Methods

Study samples

This randomized, double-blind clinical trial was per-
formed in patients with the definitive diagnosis of prema-
ture ejaculation who were referred to Taleghani Hospital
(Tehran, Iran) between 2022 and 2023. All patients aged
18 to 65 years and the premature ejaculation was defined
as “uncontrollable ejaculation is said to occur before
intercourse and for a very short period of time after
with low stimulation and against a person’s will” [1]. In
this regard, recent history of receiving drug or non-drug
treatments for premature ejaculation, history of cerebro-
vascular accidents or brain masses, history of sensitivity
to sertraline, history of liver, heart or kidney diseases,
having a specific etiology such as diabetes and blood
pressure and other medical diseases affecting premature
ejaculation disorder, having schizophrenia spectrum
disorders, bipolar disorders, depression disorders, anxi-
ety disorders, addiction and substance-related disorders
and paraphilic disorders (based on DSM-V), history of
head injury, history of convulsions, prostate problems,
history of untreated thyroid disease, being in the period
of drug or substance deprivation, and the use of drugs
that had an effect on ejaculation were all considered as
the exclusion criteria from the study evaluations. The
study was approved by the research council of Shahid
Beheshti University of Medical Sciences (with research
ethics code IR.SBMU.MSP.REC.1400.147). The details of
the study were recorded in the clinical trial registration
system on December 11, 2022 (with clinical trial code of
IRCT20210621051657N1) and are available at: https://
en.irct.ir/trial/57201. Written informed consent was
acquired from the research subjects, and they were given
sufficient information about the study before the evalu-
ation. The objectives of the research and its importance
were explained to the research office. The subjects were
given the right to choose to participate in the study and
were assured that all the received information remain
confidential. Upon request, they received the research
results. It is necessary to mention that, in case of any side
effects, the patients could be excluded from the study.

Study interventions

Patients participating in the study were classified into two
groups using a transparent randomization technique. The
Random Allocation Software (version 1.0, by Mahmood
Saghaei) was used as the randomization tool [13]. Allo-
cation concealment refers to the technique of randomiz-
ing study participants so that the assigned group was not
known until the individual is assigned. Using opaque
sealed envelopes in random order, in this technique, each
random sequence generated was recorded on a card, and
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the cards were placed in the envelopes in order. To pre-
serve the random order, the outer surface of the enve-
lopes was numbered in the same sequence. Finally, the
envelope covers were glued together and boxed accord-
ingly. Starting with the registration of participants, one
of the envelopes was opened according to the order of
registration, and the assigned group of that participant
was revealed. This study was also blinded, so that the
patients were unaware of the randomization method or
the intended treatment groups (either intervention or
placebo). The device was deactivated in such a way that
the patient was not notified of its inactivity (the wire con-
nection between the electrodes of the device and the ear
was broken due to insulation. The device was turned on,
but the current does not reach the patient’s ear.

At the beginning of the study, before participating
in the study, a signed written informed consent to par-
ticipate was obtained from the patients. Then, through
interviews with the patients, basic information includ-
ing demographic characteristics and clinical and medica-
tion records of the patients were extracted and recorded
in the study checklist. In order to screen patients for
psychiatric diseases, in addition to interviews, patients’
depression, anxiety, and stress were evaluated using the
Depression, Anxiety and Stress Scale - 21 Items (DASS-
21) questionnaire [14]. DASS-21 is the short form of the
DASS-42 (DASS - 42 Items), which is a self-report scale
for measurement of the negative emotional states includ-
ing depression, anxiety, and stress. The standard PEDT
questionnaire in Persian language was provided to the
patients to complete it.

Then, through the simple random method, the patients
were randomly classified into two groups, so that the first
group was treated with sertraline along with application
of CES, and the second group was treated with sertraline
and application of the deactivated CES. In this regard,
the protocol for using the device was defined as follows:
ATANG CES device (AT-9 model, Wuhan ATANG Tech-
nology Co., China), with ISO, CE, and FDA certifica-
tion (FDA registration number: 3015515517), was used.
The pulse duration of the device was 150 ms = 10 ms,
and it had 6 adjustable power levels. The pulse repeti-
tion frequency was 250 Hz. The electroencephalography
was performed for 3 weeks in two sessions a day, morn-
ing, and night (approximately 12 h apart) and for 20 min
in each session. Power level of 3 was considered as the
default for the device settings. The patients were given a
complete explanation and training regarding the settings
of the device and how to use it (turning it on, connecting
the electrodes, etc.).

The device was provided to the patients, and the
patients used it at their home. Monitoring on the use of
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the device and compliance with the protocol was per-
formed through regular phone calls with the patient.
Regarding the complications, at the beginning of the
study, the patients were given education about the pos-
sible complications and danger signs. At the time of the
study, follow-up and reporting of possible side effects
were performed by phone calls to the patient; in case
of side effects reported by the patient, a psychiatric
specialist doctor would visit him, and if further inves-
tigation was needed, the patient would be referred.
Electrical stimulation was performed by the patient by
connecting the ear electrodes to the earlobe and after
setting the appropriate time and power (default 3). The
ATANG CES (AT-9 model), including the main body,
wires, and the electrodes which are connected to the
patients’ earlobes, is shown in Fig. 1. Drug treatment
was done by conventional and standard drugs (sertra-
line 50 mg tablets should be taken as needed (PRN (pro
re nata)) 4 h before intercourse) and was part of the
patient’s natural treatment process, and no new drug
intervention was performed. In terms of examining the
therapeutic effect, after the end of 3 weeks, the results
were checked by completing the PEDT questionnaire
again.

At the end, the treatment results of each group were
compared for before and after treatment, and it was
checked by the researcher to check whether the use of
brain electrical stimulation could improve or acceler-
ate the improvement of premature ejaculation or not.
Additionally, during and after the end of the study, side
effects (including headache, ear discomfort, dizziness,
and stomach pain) were monitored through interviews
and patient reports.

Statistical analysis

The obtained results were presented in terms of mean *
standard deviation (SD) for the evaluated quantitative
variables, and then the absolute frequencies and per-
centages for the categorical variables were reported. To
be normal data distribution, Kolmogorov-Smirnov test
was done and the data were analyzed using Statistical
Package for the Social Sciences (SPSS) software (ver-
sion 23.0 for windows, IBM, Armonk, New York). Clas-
sified data were analyzed based on chi-square analysis,
and their information was written in the form of fre-
quency and related percentages. Quantitative variables
were also compared with the ¢-test if they showed a
normal distribution. In the case of not showing a nor-
mal distribution, the Mann Whitney U-test was used.
p-values of equal to or less than 0.05 were considered
to show statistically significant difference.
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Fig. 1 ATANG CES (AT-9 model), including the main body, wires, and the electrodes which are connected to the patients' earlobes

Results
In the present study, at first, 30 patients were randomly
classified into two groups and including of 15 peo-
ple (15 people were in the intervention group and 15
people were in the placebo group). During the study, 1
person in the intervention group was excluded from the
study due to intolerance to the treatment, and 2 peo-
ple in the placebo group were excluded from the study.
Totally, 14 people in the intervention group and 13
people in the placebo group finished the study (Fig. 2).
As indicated in Table 1, the two groups are similar in
baseline characteristics including demographics, edu-
cational level, and history of disorders or medications.
In assessment of the characteristics of premature
ejaculation, it was found no significant difference
between the intervention and placebo group, in differ-
ent aspects of this complaint at their baselines includ-
ing the lack of feeling of ejaculation control, average
time of onset of premature ejaculation, premature
ejaculation before the desired time, or discomfort from
premature ejaculation. As indicated in Table 2, no dif-
ference was revealed in the situation of premature
ejaculation before intervention based on the PEDT
questionnaire scoring. However, after the interven-
tion, the patients who were treated with CES had lower
mean PEDT score than the placebo group (10.28 + 1.93
versus 13.23 + 3.05, p-value = 0.01). In addition, the
rate of premature ejaculation was significantly lower in
the intervention group than the placebo group postop-
eratively (57.1% versus 84.6%, p-value = 0.03).

Regarding the psychological condition of the patients
after intervention, no significant difference was revealed
between the two groups in the scores of depression, anxi-
ety, and stress scores (Table 3).

Regarding post-treatment complications, some of the
patients who were treated with CES experienced higher
rates of headache and discomfort in the ear, but stom-
ach pain or discomfort was more frequent in the placebo
group. In total, the side effects in both groups were com-
pletely oriented and tolerable (Table 4).

Discussion

The results which were obtained in the first step of the
study indicate that the use of CES intervention was
associated with an increase in the response of routine
treatments for premature ejaculation (in this study, the
sertraline drug). In other words, the response rate of drug
treatment shows a significant increase with the use of
CES. Of course, it should be noted that it is necessary to
mention a few points here. First, according to the screen-
ing of patients in terms of having diseases affecting pre-
mature ejaculation, especially depression and anxiety
in this study, it can be concluded that the effect of CES
on premature ejaculation disorder has been measured
purely. Second, as seen in other studies, the result of elec-
trical stimulation in the treatment of premature ejacula-
tion is completely dependent on the frequency used for
stimulation. However, in general, the addition of CES to
the treatment of premature ejaculation seems to be effec-
tive from a clinical point of view. In similar studies, the
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Fig. 2 Schematic design of how to enter patients and perform interventions

Table 1 Characteristics of study subjects

Characteristics CES group Placebo group p-value
Mean age, year 3043+£733 3046+6.77 0.99
Education level (%) 0.62

Undergraduate 1(7.1%) 0 (0.0%)

Diploma 2(14.3%) 2 (15.4%)

Academic degree 11(78.6%) 11 (84.6%)
Employment status (%) 10(71.4%)  12(92.3%) 0.16
History of smoking (%) 4 (28.6%) 5 (38.5%) 0.59
The mean time of marriage, 36.79+9.58 34.00+11.87 0.86

month

primary goal was to use local (rather than cranial) elec-
trotherapy stimulation to treat premature ejaculation.

In the study of Cizmeci et al. [15], after neuromus-
cular electrical stimulation of the bulbospongiosus

muscle in different modes and frequencies, a significant
difference in ejaculation time was revealed between the
study groups. In Uribe et al. study [16], subcutaneous
electrical stimulation of the posterior tibial nerve was
considered on the treatment of premature ejaculation,
and following the electrical intervention, the intravagi-
nal ejaculatory latency time (IELT) during 12, 24, and
48 weeks later has increased 4.8, 6.8, and 5.4 times,
respectively. In the study by Balog et al. [17], neuro-
modulation using the regenerative electrical stimula-
tion (RES) technique led to the final improvement of
the patients’ quality of life. In the study by Rislanu et al.
[18], electrical stimulation (ES) showed more effec-
tiveness than aerobic exercise in the management of
people with erectile dysfunction. Based on the results
of the investigations by Brunoni et al. [19] and his col-
leagues, there were promising results regarding the
safety and tolerability of noninvasive brain stimulation
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Table 2 Ejaculation status before and after intervention
Characteristics CES group Placebo group p-value
Before intervention
Average PEDT score 1357+343 13.69+3.35 0.927
The presence of premature ejaculation 12 (85.7%) 11 (84.6%) 0.511
Borderline status 2 (14.3%) 2 (15.4%) 0612
Lack of premature ejaculation 0 (0.0%) 0 (0.0%) 0.124
After intervention
Average PEDT score 10.28+1.93 13.23+3.05 0.008
The presence of premature ejaculation 8(57.1) 11 (84.6) 0.034
Borderline status 5(35.7) 2(15.4) 0.027
Lack of premature ejaculation 1(7.0) 0(0.0) 0.124

Table 3 The psychological status after intervention

Characteristics CES group Placebo group p-value
Depression
Mean score 1207+243 11.23+3.46 047
Lack of depression 2 (14.3%) 5(38.5%) 0.28
Mild depression 8 (57.0%) 4 (30.8%) 0.23
Moderate depression 4 (30.7%) 4 (30.7%) 032
Anxiety
Mean score 9.00+1.46 892+1.44 0.89
Lack of anxiety 3(21.4%) 2 (15.4%) 0.84
Mild anxiety 6 (42.9%) 5(38.4%) 0.67
Moderate anxiety 5 (35.7%) 6 (46.2%) 0.23
Stress
Mean score 13.50+3.00 1269+1.93 042
Lack of stress 10 (71.4%) 12 (92.3%) 034
Mild stress 3(21.4%) 1(7.7%) 0.23
Moderate stress 1(7.2%) 0(0.0%) 046
Table 4 Post-treatment complications
Characteristics CES group Placebo group p-value
Headache 7 (50.0%) 2 (15.4%) 0.02
Ear discomfort 2 (14.3%) 0 (0.0%) 0.05
Dizziness 1(7.1%) 0 (0.0%) 012
Stomach pain 0 (0.0%) 3(23.1%) 0.03

methods, although the effect of this method still
requires improvement.

In this study, due to the lack of access to the patients in
the long term, the long-term follow-up of the response to
the CES treatment was not possible, so it is suggested to
evaluate the response from the intervention for the long
term in future studies. Another limitation, due to the
study time and drug limitations, the sertraline tablet used

by the patients was not of the same brand, which is sug-
gested to be solved in the next studies. Due to cultural
issues, it was not possible to determine the number of
sexual intercourse during the study, so it is suggested that
the number of sexual intercourse during the study should
also be investigated in future studies. Furthermore, for
further research in this area, it is proposed to compare
the effect of the CES device with routine treatment (ser-
traline) and a non-medicated group.

Conclusion

As a final conclusion, it can be stated that the use of the
CES device as a complementary treatment along with
routine drug treatment (sertraline) is significantly related
to the improvement of the premature ejaculation con-
dition of the patients. In this regard, it is suggested to
investigate the effect of CES for long duration in the next
studies.
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