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Abstract

Background and objective: Premature ejaculation is one of the most common and complex sexual diseases among men. Although
there are four defined subtypes of premature ejaculation, the most common subtype is acquired premature ejaculation. This study inves-
tigated the association between serum vitamin D levels and acquired premature ejaculation. Material and methods: This retrospective
cross-sectional study included 94 patients with a complaint of acquired premature ejaculation (the study group) and 92 patients without a
complaint of premature ejaculation (the control group) between June 2018 and March 2020. Patients’ demographic characteristics, labo-
ratory results, intravaginal ejaculatory latency time, Turkish validated premature ejaculation diagnostic tool (PEDT), International Index
of Erectile Function-5 (IIEF-5) and Beck Depression scores were statistically compared between groups. Results: The patients’ mean age
was 49.10 ± 14.85 years. There were differences between the two groups regarding serum vitamin D levels, dehydroepiandrosterone
sulfate, total testosterone, and follicle-stimulating hormone levels. Upon comparing the questionnaire scores, the PEDT, intravaginal
ejaculatory latency time, and Beck depression scores were clinically significant between groups. The cut-off value for serum vitamin D
levels was 8.37 ng/mL, with a sensitivity of 93% and specificity of 92%. Conclusion: We revealed that serum vitamin D and follicle-
stimulating hormone levels were independent risk factors according to the multivariate analysis. Measurement of serum vitamin D levels
in patients with acquired premature ejaculation may be useful for treatment.
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1. Introduction
Premature ejaculation (PE) is a common and complex

sexual disease among men that may impair their quality
of life due to increased difficulties maintaining a relation-
ship, decreased self-esteem, and inadequate self-confidence
[1]. The estimated prevalence of PE is approximately 30–
40% in previous studies [2]. Although previous studies in-
volving PE patients have described various PE subtypes,
the International Society for Sexual Medicine (ISSM) de-
fined lifelong PE as male sexual dysfunction characterised
by ejaculation that always or nearly always occurs before or
within about 1 minute of vaginal penetration from the first
sexual experience and acquired PE as a clinically signifi-
cant and bothersome reduction in latency time (often about
3 minutes or less), the inability to delay ejaculation during
all or nearly all vaginal penetrations; additionally, there are
negative personal consequences, such as feeling distressed,
bothered, frustrated, and/or avoiding sexual intimacy [3].

The aetiology of PE is still not clear, but many fac-
tors are considered to play a role [4]. Lifelong PE is of-
ten associated with neurological diseases of both the central
and peripheral nervous systems; notably, pathologies in-
volving neurotransmitters such as serotonin are considered
an underlying pathophysiology [5]. Acquired PE (aPE) is
more common than lifelong PE, but the prevalence of aPE

is still unknown [6]. Multiple reported factors have been
proposed to possibly cause aPE, including early experience,
sexual conditioning, frequency of sexual activity, anxiety,
erectile dysfunction, hyperthyroidism, chronic prostatitis,
metabolic syndrome, and Parkinson’s disease [7–12].

Vitamin D (vit D) belongs to the steroid hormone fam-
ily and plays a vital role in the body’s calcium metabolism
[13]. Several studies have reported that vitamin D recep-
tors (VDR) are expressed in all tissues of the body, regu-
lating cellular differentiation and function [14–16]. After
vit D binding to the VDR, it is translocated to the nucleus,
where it affects transcription and stimulates both genomic
and non-genomic genes [17].

There are limited studies in the literature concerning
the association between serum vit D levels and PE. As such,
the association between vit D and PE is still controversial.
The role of vit D in the body is well known from previous
studies; thus, we consider vit D’s potential numerous roles
in the underlying pathophysiology of aPE. We investigated
the association between serum vit D levels and the clinical
characteristics of aPE.

2. Material and methods
This cross-sectional retrospective study was per-

formed between June 2018 and March 2020 in Bakircay
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Table 1. Patients’ demographic and laboratory characteristics according to group.
Group 1 (acquired PE) Group 2 (without PE) p value

Age, mean, year 39.47 ± 12.27 41.95 ± 15.55 0.481
Height, mean, cm 173.52 ± 7.18 172.37 ± 6.07 0.123
Body mass index, kg/m2 27.14 ± 4.03 28.90 ± 4.88 0.018
Alcohol assumption, n, % 2 (2.1%) 1 (1.1%) 0.583
Smoking, mean, p/y 6.51 ± 11.77 10.83 ± 17.25 0.378
Diabetes mellitus, n, % 5 (5.3%) 16 (17.4%) 0.009
Hypertension, n, % 1 (1.1%) 32 (34.8%) <0.001
Systolic blood pressure, mean, mmHg 119.57 ± 10.25 125.65 ± 13.14 0.003
Diastolic blood pressure, mean, mmHg 75.11 ± 6.34 77.50 ± 7.79 0.049
Glucose, mean, mg/dL 98.18 ± 25.54 122.53 ± 74.17 <0.001
Glycated glucose, mean, % 5.61 ± 1.02 6.25 ± 1.70 0.001
Serum vitamin D, mean, ng/mL 17.86 ± 7.24 21.33 ± 9.21 0.006
AST, mean, IU/L 20.84 ± 9.49 21.76 ± 9.54 0.520
ALT, mean, IU/L 25.39 ± 18.66 20.82 ± 7.11 0.223
CRP, mean, mg/L 2.79 ± 3.16 0.52 ± 1.41 <0.001
Total cholesterol, mean, mg/dL 178.06 ± 41.16 207.89 ± 44.16 <0.001
Triglyceride, mean, mg/dL 157.44 ± 85.42 159.59 ± 92.57 0.999
HDL, mean, mg/dL 42.35 ± 9.56 48.86 ± 10.92 <0.001
LDL, mean, mg/dL 106.61 ± 32.56 127.62 ± 37.45 <0.001
Total testosterone, mean, ng/mL 4.61 ± 1.79 5.34 ± 2.25 0.031
Oestradiol, mean, pg/mL 36.38 ± 11.87 38.50 ± 12.50 0.233
FSH, mean, mIU/mL 5.21 ± 4.49 7.34 ± 3.80 <0.001
LH, mean, mIU/mL 6.06 ± 2.80 6.37 ± 2.91 0.413
Prolactin, mean, pg/mL 13.39 ± 9.05 11.66 ± 6.78 0.095
TSH, mean, uU/mL 1.86 ± 0.87 1.86 ± 1.29 0.398
WBC, mean, ×103/uL 7.57 ± 2.00 7.57 ± 1.45 0.417
Haemoglobin, mean, g/dL 15.13 ± 0.93 14.74 ± 1.38 0.077

University Cigli Training and Research Hospital, Urol-
ogy department. Patients admitted with a complaint of
aPE were enrolled in the study. After local committee
permission for patient admittance (local ethical number:
242/223; date: 01.04.2021), the patients’ demographic
characteristics, laboratory results, intravaginal ejaculatory
latency time (IELT), Turkish validated international pre-
mature ejaculation diagnostic tool (PEDT) [18], Interna-
tional Index of Erectile Function-5 (IIEF-5) [19] and Beck
Depression Inventory [20] scores were recorded. In or-
der to evaluate the premature ejaculation status of pa-
tients, Turkish validated PEDT test, and erectile functions
of patients, the Turkish validated IIEF-5 questionnaires
were used. After a detailed history and physical exami-
nation, blood samples were obtained from the antecubital
vein between 08:00 and 10:00 AM, following fasting for
at least 8 hours. Serum glucose, glycated haemoglobin,
lipid profile, thyroid-stimulating hormone (TSH), follicle-
stimulating hormone (FSH), luteinizing hormone (LH),
total testosterone, prolactin, oestradiol, C-reactive pro-
tein (CRP), white blood cell, neutrophile, lymphocyte,
hemogram, and serum vit D levels were recorded for fur-
ther statistical analysis.

Serum vit D levels were analysed using a chemilumi-
nescence assay (the ADVIA Centaur XP®, Siemens Inc.,
Munich, Germany). The intra-assay coefficients of varia-
tion were 11.9% at a vit D concentration of 13.6 ng/mL;
9.9% at a vit D concentration of 17.2 ng/mL; 7.2% at a vit
D concentration of 28.2 ng/mL; 6.1% at a vit D concentra-
tion of 46.1 ng/mL; 6.0% at a vit D concentration of 73.2
ng/mL; and 4.2% at a vit D concentration of 114.1 ng/mL.
The test’s reference range was 4.2–150 ng/mL (10.5–375
nmol/L). The test’s accuracy was 0.99 (ID - LC/MS/MS)
+ 0.53 ng/mL (r = 0.96), and its detection limit was 3.20
ng/mL (8.0 nmol/L).

Patients with chronic prostatitis, urinary tract infec-
tions, psychiatric diseases, using medications that interfere
with sexual functions and serum vit D levels, endocrino-
logic diseases, neurologic diseases, malignancies, chronic
kidney failure, metabolic syndrome, cardiac diseases, a his-
tory of pelvic surgery, pelvic radiation therapy and irregu-
lar sex life were excluded from the study. After exclusion
criteria, patients were divided into two groups. The first
“study” group included patients with aPE, while the second
“control” group included patients with no complaint of PE.
In the control group, patients were randomly selected and
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Table 2. Comparison of questionary scores of patients according to the groups.
Group 1 Group 2 p value

International index of erectile dysfunction-5 score, mean ± std dev. 16.24 ± 5.94 17.15 ± 6.00 0.284
Premature ejaculation profile score, mean ± std dev. 17.98 ± 3.37 1.36 ± 1.11 <0.001
Intra vaginal ejaculatory time, second, mean ± std dev. 94.11 ± 73.73 576.08 ± 192.93 <0.001
Beck depression score, mean ± std dev. 11.04 ± 4.00 1.98 ± 1.28 <0.001

included those who had no complaint of any type of prema-
ture ejaculation.

All statistical analyses were conducted using the SPSS
Statistics 26.0 (IBM Inc., Chicago, IL, USA) package pro-
gram. Categorical variables were described by frequencies
and percentages, and continuous variables were described
using means and standard deviations. The Kolmogorov-
Smirnov test was used to evaluate the normality of the dis-
tributions. Spearman’s correlation analysis was applied to
measure correlation. TheMann-WhitneyU test was applied
to compare groups. Multivariate analysis was performed
after adjusting for age, smoking, diabetes mellitus, depres-
sion and hypertension as confounding factors. A p-value of
less than 0.05 was omitted the criteria for statistical signif-
icance.

3. Results
The mean age of the patients was 49.10± 14.85 years.

The first group included 94 patients with aPE (the study
group); the second group was the control group and in-
cluded 92 patients without aPE complaint. Table 1 sum-
marises the patients’ demographic and laboratory charac-
teristics according to groups. Statistical significance was
observed between groups in terms of serum vit D levels,
age, presence of diabetes and hypertensive disease, serum
glucose, HbA1c, insulin, C-peptide, dehydroepiandros-
terone sulfate, gamma-glutamyltransferase (GGT), CRP,
albumin, total cholesterol, high-density lipoprotein (HDL),
low-density lipoprotein (LDL), total testosterone and FSH.
When questionnaire scores were compared, the PEDT,
IELT, and Beck depression scores were clinically signif-
icant between groups. Table 2 summarises the question-
naire score comparison between the groups. The Spearman
correlation test revealed a positive observed correlation be-
tween serum vit D levels and oestradiol (p: 0.022; r: 0.168),
prolactin (p: 0.022; r: 0.168), and IELT (p: 0.010; r: 0.189).
Additionally, a negative correlation was observed between
serum vit D levels and CRP (p: 0.027; r: –0.162), the PEP
score (p: 0.010; r: –0.189), and the Beck depression score
(p: 0.004; r: –0.213).

The serum vit D level cut-off value was set at 8.37
ng/mL, with a sensitivity of 93% and specificity of 92% by
receiver operating characteristic (ROC) analysis (Fig. 1).
Table 3 summarises the univariate and multivariate analy-
sis results. Serum vit D and FSH levels were observed as
independent risk factors according to the multivariate anal-
ysis results.

Fig. 1. ROC analysis result of serum vitamin D levels.

4. Discussion
In this retrospective, cross-sectional study, we re-

vealed that low serum vit D levels negatively affect ac-
quired PE. Decreased serum vit D levels were also asso-
ciated with low serum testosterone and FSH levels, which
may be the potential underlying pathophysiology of ac-
quired PE through the affection of multiple ejaculation
pathways.

Due to the differences in the definition of PE, previ-
ous studies investigating the aetiology of PE differ from
each other; thus, the aetiology of PE is still controversial.
Most reported causes of the underlying pathophysiology of
PE are psychological disorders, endocrinological disorders,
infectious diseases (e.g., chronic prostatitis), cardiac disor-
ders, neurological diseases, genetic disorders, early sexual
experiences, and an irregular sex life [21].

Recent studies revealed that vit D hasmany roles in the
body via VDRs in the endocrine, cardiovascular, nervous,
and immune systems, as well as some cancer pathogene-
sis, besides its role in calcium metabolism and the muscu-
loskeletal system [22]. There is increasing evidence of the
relationship between serum vit D and sexual dysfunction,
especially erectile dysfunction [23–25]. Limited studies
have investigated the relationship between serum vit D and
PE. A study by Canat, which included 97 patients with aPE
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Table 3. Univariate and multivariate analysis results.

Univariate analysis Multivariate analysis

p value OR p value OR

Vitamin D 0.004* 0.05 0.003* 1.07
DHEAS 0.002* 0.53 0.055 0.99
Total testosterone 0.006* 0.05 0.051 1.21
FSH <0.001* 0.31 0.009* 1.15
Prolactin 0.041* 0.82 0.056 0.93
PEP score <0.001* 1.00 0.994 0.01
IELT <0.001* 0.95 0.992 1.00

Dependent variables: age, smoking, diabetes mellitus, depres-
sion and hypertension. * p value less than 0.05.

and 67 healthy men, reported decreased serum vit D levels
associated with aPE. The vit D cut-off level for aPE pa-
tients was 16 ng/mL, with a sensitivity of 60.9% and speci-
ficity of 83.5%. As a result, they supported that low serum
vit D may be an underlying etiological factor for acquired
PE [26]. Another study, which included 40 patients with
lifelong PE and 40 healthy men, reported that serum vit D
levels might be a potential risk factor for PE. The authors
reported that serum vit D levels correlated with IELT and
PEDT. Serum vit D levels were an independent risk factor
for patients with lifelong PE. Our results on the vit D ef-
fect on aPE are similar to those of previous studies. The
vit D cut-off levels were 50.65 ng/mL, with a sensitivity
and specificity of 85%. Our cut-off level was 8.37 ng/mL,
which was lower than the results of previous studies. We
consider that these differences may be associated with sea-
sonal and ethnic variations in serum vit D levels.

One of the pathologies considered to be related to pre-
mature ejaculation is anxiety and depression. Depression
is one of the most common health problems all around the
World, and previous studies reported the relation between
decreased serum vit D and depression [27,28]. The asso-
ciation between PE and depression is well-known in the
literature. According to the meta-analysis results, which
included 18,035 patients, the PE risk (OR: 1.63, 95% CI:
1.42–1.87) increased in patients with depression [29]. Our
results were similar to this meta-analysis: patients with PE
had statistically higher Beck depression inventory scores
than patients without PE. Low serum vit D levels may con-
tribute to increased depression scores in patients with ac-
quired PE.

Studies investigating the relationship between serum
testosterone levels and serum vit D reported that low serum
vit D levels were associated with low serum testosterone
levels [30–32]. Pilz revealed in his study that vit D sup-
plementation increases serum testosterone levels in pa-
tients with hypogonadism [33]. In a study including 100
healthy and 100 patients with low testosterone levels, Ler-
chbaum reported that vit D supplementation did not in-
crease serum testosterone level. However, after 12 weeks

of oral supplementation with vit D, they observed increas-
ing sex hormone-binding globulin levels [34]. Several stud-
ies reported that vit D was positively associated with total
and bioavailable T levels [35,36]. The association between
serotonin and premature ejaculation is a well-known object.
Current literature indicates that serotonergic neurons act on
post-synaptic neuronal receptors where they primarily ex-
ert an inhibitory effect on ejaculation [37]. A recent ani-
mal study on the relationship between serotonin and serum
testosterone levels revealed that low serum testosterone lev-
els might increase serum serotonin levels. Furthermore, the
authors reported that 5-HT concentration does not seem to
be related to androgens plasmatic concentration since it is
not dependent on castration or testosterone administration
[38]. Another critical neurotransmitter for sexual behaviour
and ejaculation regulation is dopamine. Dopamine is re-
leased from the medial preoptic area from the brain. A
previous animal study investigating serum testosterone and
gonadotropins revealed that low serum testosterone levels
were associated with low dopamine release from the me-
dial preoptic area, resulting in impaired sexual behaviour
[39]. This study observed a decrease in serum testosterone
and FSH levels in patients with low serum vit D levels. We
consider that low serum vit D may cause aPE by decreas-
ing serum testosterone levels, which may be the underly-
ing pathophysiology of PE. We could not measure serum
serotonin and dopamine levels, both of which play neuro-
transmitter roles and generally related to lifelong PE in the
regulation of the ejaculation mechanism in central nervous
system; as such, we could not compare serum testosterone
with serotonin and dopamine levels. The association be-
tween serum testosterone, dopamine and serotonin levels is
still controversial in current literature.

Previous studies have also reported that inflammation
may be another underlying cause of PE [40]. More recently,
the role of vit D in the immune system as a modulator was
reported in several studies. Vit D regulates the proliferation,
differentiation, and function of immune cells [41]. Another
study revealed that serum vit D has a potential effect on reg-
ulating inflammation by inhibiting the expression of inflam-
matory cytokines in monocytes, including interleukins-1,
interleukins-6, interleukins-8, and interleukins-12, and tu-
mour necrosis factor-α [42,43], which may be related to
chronic prostatitis as the underlying pathophysiology of PE.
The current study considered that low serum vit D might
result in increased inflammation through the expression of
inflammatory cytokines in prostatic tissue.

We revealed in this study that low serum vit D may
cause PE via multiple risk factors. PE may occur due to
depression, inflammation, low serum testosterone, and FSH
level. All these factors may be related to low serum vit D
levels because of the various role of vit D. In our study,
patients with low serum vit D levels had all risk factors for
acquired PE.
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This study also has some limitations. First, due to the
retrospective design of the study, we could not randomise
the patients. Second, because of the same reason, we could
not evaluate the effect of vit D treatment in patients with
aPE. Third, although ISSM defined the PE types, study de-
signs in the literature varied, and the definition of PE dif-
fered. We used the ISSM definition for PE and excluded
patients with natural variable PE and premature-like ejac-
ulatory dysfunction. As a result, we reached a relatively
small study population. The last limitation of this study was
the seasonal differences in serum vit D levels: we ignored
seasonal differences in serum vit D, whichmay affect serum
vit D levels.

5. Conclusions
This study revealed that low serum vit D levels were

associated with acquired PE. Serum vit D levels should be
considered a risk factor in evaluating patients with the com-
plaint of aPE. Based on our study results, low serum vit D
levels could be related to aPE due to increasing prostatic
inflammation, anxiety and/or depression, and decreasing
serum testosterone and FSH levels. Vit D supplementa-
tion as a treatment option in these patients may improve
complaints; however, this is still controversial in the recent
literature. Through the supporting results of future stud-
ies, satisfactory results can be obtained for the treatment of
serum vit D levels in patients with PE.
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