
INTRODUCTION

The etiology of prostate cancer (PCa) remains largely 

unknown [1] despite being a tumor with a high inci-
dence, and which is increasing in recent years [2]. Only 
non-modifiable risk factors such as age, family history, 
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Purpose:Purpose: To evaluate the association between ejaculation frequency (EF) during four stages of life and prostate cancer (PCa) 
according to tumor aggressiveness, PCa stage, and urinary symptomatology.
Materials and Methods:Materials and Methods: A total of 456 incident PCa cases histologically confirmed, and 427 controls aged 40–80 years from 
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4, and (3) >4 ejaculations/month. Sociodemographic, lifestyle, and medical information were also collected. To estimate the 
association between EF and PCa, adjusted ORs (aORs) and 95% CIs were calculated by logistic regression models.
Results:Results: A year before the interview, PCa cases ejaculated less frequently than the controls. An inverse association was 
observed between the EF a year before and PCa, aOR=1.64 (95% CI 1.03–2.61) for men with 4 ejaculations/month, and 
aOR=2.38 (95% CI 1.57–3.60) for men with 0–3 ejaculations/month, compared to men with >4. The association was higher 
for cases with ISUP 3–5 (aOR=2.76 [95% CI 1.34–5.67] for men with 0–3 ejaculations/month) or with a locally advanced-
metastatic tumor (aOR=4.70 [95% CI 1.55–14.29]). Moreover, men with moderate urinary symptoms and 0–3 ejaculations/
month had the highest risk, aOR=3.83 (95% CI 1.84–7.95).
Conclusions:Conclusions: A low EF could be associated with a higher risk of PCa, especially for cases with ISUP 3–5 or with a locally 
advanced-metastatic tumor.

Keywords: Keywords: Ejaculation; CAPLIFE study; Case-control studies; Prostate cancer; Sexual activity

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Original Article

pISSN: 2287-4208 / eISSN: 2287-4690
World J Mens Health Published online Mar 27, 2023
https://doi.org/10.5534/wjmh.220216

Prostate cancer

https://orcid.org/0000-0003-0054-6700
https://orcid.org/0000-0001-5282-814X
https://orcid.org/0000-0003-0054-6700
https://orcid.org/0000-0002-8772-636X
https://orcid.org/0000-0002-8821-899X
https://orcid.org/0000-0003-3819-3832
https://orcid.org/0000-0003-2260-1600
https://orcid.org/0000-0002-9972-9779
https://orcid.org/0000-0001-7917-6145


https://doi.org/10.5534/wjmh.220216

2 www.wjmh.org

and ethnicity have been established for PCa [1,3,4]. 
Other factors related to life habits have been proposed 
such as diet, physical activity, or occupational exposure, 
but their individual role in the etiology of PCa remains 
unclear [5,6].

Among the carcinogenic agents with limited evidence 
recognized by the International Agency for Research 
on Cancer (IARC) are androgenic steroids. Its side ef-
fects include erectile dysfunction [7]. Hence, sexual 
behavior may be another of the habits related to PCa. 
The number of sexual partners, age at first intercourse 
[8,9], and ejaculation frequency (EF) have been some 
of the main characteristics studied in relation to PCa 
[9-12], yielding contradictory results. While two cohort 
studies propose the existence of a possible inverse asso-
ciation between EF and PCa risk [11,12], a case-control 
study proposes a possible risk association with the 
number of orgasms [9]. In this sense, a 2019 systematic 
review of the European Association of Urology Section 
of Oncological Urology (ESOU) concluded that well-
conducted longitudinal studies are required to assess 
whether suggested associations between sexual behav-
ior, including EF, and PCa are “real or spurious” [13].

In addition, urinary symptoms, tumor aggressive-
ness and stage of PCa may play a fundamental role 
in the association between EF and PCa. Recently, it 
has been suggested that urinary symptoms in patients 
with benign prostatic hyperplasia could be associ-
ated with erectile dysfunction [14], a factor that could 
condition the EF. For this reason, we decided to study 
this relationship using different stages of life. To our 
knowledge, no study has evaluated the association be-
tween EF and PCa based on urinary symptoms at the 
moment of the diagnosis. Furthermore, regarding tu-
mor aggressiveness and stage of PCa, few studies have 
considered it, and their results do not point in the same 
direction [10-12].

Given the increase in the incidence of PCa, the need 
for longitudinal studies as recognized by the ESOU, 
and the lack of consideration of urinary symptoms, 
tumor aggressiveness, and stage in the association be-
tween EF and PCa, this study aimed to evaluate the 
association between the average EF in different stages 
of the life and PCa, according to the tumor aggressive-
ness, stage of PCa, and urinary symptomatology.

MATERIALS AND METHODS

1. Study design and participants
CAPLIFE study is a case-control study carried out 

at two main University Hospitals in Granada (Spain): 
Virgen de las Nieves and Clínico San Cecilio Hospitals 
and their catchment areas. The recruitment period was 
from May 2017 to September 2020. The main charac-
teristics of the CAPLIFE study have been described 
elsewhere [15,16].

The selection criteria for cases and controls were: (1) 
40 to 80 years and (2) residence in the coverage area of 
the reference hospitals for at least 6 months prior to 
recruitment. Additionally, PCa cases were newly diag-
nosed with histological confirmation before receiving 
treatment (International Classification of Diseases and 
Related Health Problems 10th Revision [ICD-10]: C61) 
[17].

Incident PCa cases were selected and invited to par-
ticipate in the urology services of the participating 
hospitals. For it, the listings of Pathological Anatomy 
Service were used. The controls were selected randomly 
from the general population through the lists assigned 
to practitioners at primary health centers.

2. Ethics statement
The protocol of this study was approved by the Eth-

ics Committee for Biomedical Research of Andalusia 
in March 2017. Informed consent was confirmed by it. 
Participants were fully informed about the study and 
voluntarily signed a written consent before their in-
clusion. Confidentiality of data was secured, removing 
personal identifiers in the dataset.

3. Information sources and data collection
Information was collected through face-to-face inter-

views using a structured computerized questionnaire 
and participants’ medical history. For the cases, the 
time between the PCa diagnosis and the interview 
never exceeded three months.

1) EF
EF was collected by interviewers trained in the 4 

stages of life of the participants: (1) the 20s; (2) 30s; (3) 
40s; and (4) one year prior to the interview (for cases 
one year before the diagnosis and for the controls one 
year before to interview). The 8 response categories 
were: (1) never; (2) less than once a month; (3) between 
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1 and 3 times a month; (4) once a week; (5) between 2 
and 3 times a week; (6) between 4 and 6 times a week; 
(7) daily; (8) does not know. Using these 8 categories, 
the final classification was built based on a previously 
used one [9], as follows: (1) 0–3 ejaculations/month; (2) 4 
ejaculations/month; and (3) >4 ejaculations/month.

2) Clinical characteristics of PCa cases
Urinary symptomatology. The International Prostate 

Symptom Score (IPSS), validated in the Spanish popu-
lation, was selected to evaluate the urinary symptom-
atology of PCa cases [18]. It is based on the answers to 
seven questions, which referred to the month before 
the interview. Each question was scored from 0 to 5. 
Total score ranged from 0 to 35 (a higher score is in-
dicative of a greater presence of urinary symptoms). 
Cases were classified as: (1) without (0 points), (2) mild 
(1–7 points), (3) moderate (8–19 points), and (4) severe 
urinary symptoms (20–35 points).

Tumor aggressiveness. The International Society of 
Urological Pathology (ISUP) was used to classify the 
tumors as ISUP 1–2 and ISUP 3–5 [19].

Staging of PCa. The tumors were classified as local-
ized, locally advanced, and metastatic PCa.

3)  Sociodemographic, lifestyles data, and 
personal antecedents

Information was also collected on sociodemographic 
data (age, education, and marital status), lifestyle 
(smoking status, physical activity, sedentary behavior, 
alcohol consumption, and energy intake), and personal 
antecedents (first-degree family history of PCa, diag-
nosis of diabetes mellitus, and vasectomy). In addition, 
information on weight and height was obtained, calcu-
lating the body mass index (BMI).

Physical activity and sedentary behavior were col-
lected through the International Physical Activity 
Questionnaire Short Form (IPAQ-SF). This question-
naire is validated for the Spanish population and re-
ferred to the week prior to the interview [20].

For alcohol consumption and energy intake, we only 
consider participants with plausible energy intakes 
(≤800 kcal/d and ≥4000 kcal/d) [21].

4. Statistical analysis
Characteristics of the PCa cases and controls were 

examined using the median and interquartile range 
(IQR) for continuous variables and percentages for 

categorical variables. The differences between groups 
were analyzed using Mann–Whitney U test for con-
tinuous variables and chi-squared test for categorical 
variables. In addition, the characteristics of cases and 
controls were compared according to the level of EF 
though Kruskal–Wallis or chi-squared tests.

Multivariable logistic regression models were used 
to estimate the odds ratios (ORs) and 95% confidence 
intervals (95% CIs) for the association between EF and 
PCa risk. The reference group was the subjects with 
>4 ejaculations/month. We adjusted for the variables 
found in scientific literature that have been related to 
PCa and EF (p-value <0.20 in the crude analysis). Three 
logistic models were run: (1) model 1, adjusting for age, 
educational level, and first-degree family history of 
PCa; (2) model 2, additionally adjusting for height, sed-
entary behavior, diabetes mellitus, and vasectomy and 
(3) model 3, additionally adjusting for energy intake 
and alcohol consumption. The association between EF 
and PCa risk was analyzed stratifying by ISUP, stage 
of PCa, and urinary symptomatology.

All statistical tests were two-sided and statistical 
significance was set at p<0.05. Statistical analyses were 
performed using the statistical program Stata v.15 
(Stata Corp., College Station, TX, USA).

RESULTS

A total of 456 PCa cases and 427 controls had com-
plete information about EF one year before the inter-
view (Fig. 1). The average EF in the 4 stages of life is 
shown in Fig. 2. Thus, the year prior to the interview, 
PCa cases ejaculated less frequently than the controls; 
15.1% vs. 26.0% ejaculated >4 times a month (Fig. 2D).

The distribution of the characteristics of PCa cases 
and controls is shown in Table 1. Compared to the 
controls, PCa cases were slightly older, 68.4 years (IQR 
62.7–73.9) vs. 66.2 (IQR 61.2–72.1), consumed higher in-
takes of alcohol (16.2% vs. 10.5% consumed more than 
28 g/day), and more frequently had a first-degree fam-
ily history of PCa (21.8% vs. 10.5%). Cases were mostly 
ISUP 1–2 tumors (75.9%) and localized tumors (86.4%). 
In addition, the advanced stage of PCa was related to 
lower EF. Age, educational level, height, alcohol con-
sumption, diabetes mellitus, and vasectomy were asso-
ciated with EF a year before the interview in cases and 
controls (Supplement Table 1). In this way, younger, 
taller, with a higher educational level, who drank larg-
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er amounts of alcohol, were non-diabetic, and vasecto-
mized men had a higher EF, for both groups. Further-
more, sedentary behavior was associated with a lower 
EF only in the control group.

The association between EF one year before the in-
terview and PCa risk is presented in Table 2. A low EF 

was associated with a higher risk of PCa. Specifically, 
those subjects with 4 ejaculations/month presented an 
adjusted OR (aOR)=1.64 (95% CI 1.03–2.61) in the fully 
adjusted model, while participants with 0–3 ejacu-
lations/month had an aOR=2.38 (95% CI 1.57–3.60), 
compared to subjects with >4 ejaculations/month. An 

Eligible controls
(n=493)

Eligible PCa cases
(n=576)

Controls in CAPLIFE study
(n=430)

PCa cases in CAPLIFE study
(n=470)

Controls
(n=427)

PCa cases
(n=456)

63 Refused to participate:
27 gave no reason
15 believed that the interview

is long
21 gave other reasons

3 Without EF information
1 yr before the interview

106 Refused to participate:
66 gave no reason
6 believed that the interview

is long
34 gave other reasons

14 without EF information
1 yr before the interview

Fig. 1. Flowchart CAPLIFE study. PCa: 
prostate cancer.
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Fig. 2. Average EF (ejaculations/mo) during 20s (A), 30s (B), 40s (C), and one year before the interview (D). PCa cases are drawn in orange and con-
trols in blue. EF: ejaculation frequency, PCa: prostate cancer.
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Table 1. Characteristics of controls and PCa cases a year before the interview in the CAPLIFE study

Variable Controls PCa cases p-valuea

Total 427 (100) 456 (100)
Age (y) 66.2 (61.2–72.1) 68.4 (62.7–73.9) 0.008

40−54 41 (9.6) 28 (6.1)
55−69 234 (54.8) 246 (54.0)
70−80 152 (35.6) 182 (39.9)

Education 0.267
Primary 121 (28.3) 141 (30.9)
Secondary 214 (50.1) 236 (51.8)
University 92 (21.6) 79 (17.3)

Marital status 0.934
Married 354 (82.9) 379 (83.1)
Not married 73 (17.1) 77 (16.9)

Height (cm) 170.0 (166.0–174.0) 170.0 (165.0–174.0) 0.271
BMI 0.448

Normal weight 75 (17.6) 95 (20.8)
Overweight 229 (53.6) 231 (50.7)
Obesity 123 (28.8) 130 (28.5)

Smoking status 0.677
Never smoker 110 (25.8) 116 (25.4)
Former smoker 238 (55.7) 245 (53.7)
Current smoker 79 (18.5) 95 (20.8)

Sedentary behavior (h/d) 7.0 (5.0–9.0) 7.0 (5.0–10.0) 0.386
Physical activity (MET-h/wk) 24.8 (9.9–40.4) 23.1 (6.6–35.8) 0.123
Alcohol consumption (g/d)b 0.052

0 71 (18.2) 76 (18.2)
0–28 279 (71.3) 275 (65.6)
≥28 41 (10.5) 68 (16.2)

Energy intake, (kcal/d)b 2,295.9 (1,958.0–2,820.6) 2,424.2 (2,057.4–2,915.7) 0.045
First-degree family history of PCa 0.001

No 382 (89.5) 356 (78.2)
Yes 45 (10.5) 99 (21.8)
Unknown - 1

Diabetes mellitus 0.205
No 326 (76.5) 365 (80.0)
Yes 100 (23.5) 91 (20.0)
Unknown 1 -

Vasectomy 0.769
Yes 388 (90.9) 416 (91.4)
No 39 (9.1) 39 (8.6)
Missing - 1

Urinary symptoms
Without - 123 (27.0)
Mild - 177 (38.9)
Moderate - 122 (26.8)
Severe - 33 (7.3)
Unknown - 1
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additional analysis was performed where subjects who 
never ejaculated were separated from those who re-
ported ejaculating 1–3 times per month. Those subjects 
who never ejaculated had the highest risk of develop-
ing PCa, aOR=3.71 (95% CI 2.05–6.71). A risk trend is 
observed for the decade of the 20s, but no clear trend 
could be observed for EF in the 30s and 40s and PCa 
risk (Supplement Table 2).

Table 3 shows the association between EF one year 
before the interview and PCa according to ISUP and 
stage. It seems the higher the ISUP and stage, the 
higher the PCa risk, although this association is ob-
served for all the types of PCa cases. That is, those 
men with 0–3 ejaculations/month had a 129% higher 
risk of presenting an ISUP 1–2 tumor (95% CI 1.47–3.57) 
and a 176% higher risk of a ISUP 3–5 tumor (95% CI 
1.34–5.67) in the fully adjusted model. Regarding stage 
of PCa, a low EF was especially associated with lo-
cally advanced-metastatic tumors, aOR=4.70 (95% CI 
1.55–14.29). In addition, men with moderate urinary 
symptoms and 0–3 ejaculations/month were those with 
the highest risk of developing PCa, aOR=3.83 (95% CI 

1.84–7.95) (Table 4).

DISCUSSION

To our knowledge, it is the first study to evaluate the 
association between EF and the risk of PCa, consider-
ing tumor aggressiveness, stage, and urinary symptom-
atology. An association was observed between a low EF 
one year before the interview and PCa risk, especially 
for ISUP 3–5 and locally advanced-metastatic tumor. 
Moreover, low EF was more strongly associated with 
PCa risk in patients with moderate urinary symptoms. 
A similar association was observed for the EF during 
the 20s. However, the homogeneity for EF at 30 and 
40s prevented us from analyzing this association at 
these stages of life.

Similar to the findings in previous studies, we ob-
served a risk association between a low EF one year 
before the interview and PCa risk. The risk association 
was even greater for those who had never ejaculated 
in the previous year. In this sense, two previous cohort 
studies, carried out by Leitzmann et al [12] in an Amer-

Table 1. Continued

Variable Controls PCa cases p-valuea

ISUP
1–2 - 346 (75.9)
3–5 - 110 (24.1)

Stage of PCa
Localized - 394 (86.4)
Locally advanced - 39 (8.6)
Metastatic - 23 (5.0)

Values are presented as number (%) or median (interquartile range).
BMI: body mass index, EF: ejaculation frequency, ISUP: International Society of Urological Pathology, PCa: prostate cancer.
aKruskal–Wallis test or chi-squared test were used to calculate the differences between EF categories in PCa cases and controls.
bDietary information was available for a total of 391 controls and 419 PCa cases.

Table 2. Association between EF one year before the interview and PCa risk in CAPLIFE study

EF  (ejaculations/mo) Model 1 Model 2 Model 3

>4 Reference Reference Reference
4 1.46 (0.94–2.24) 1.46 (0.94–2.26) 1.64 (1.03–2.61)
0–3 2.01 (1.38–2.94) 2.04 (1.39–3.00) 2.38 (1.57–3.60)
p-trend 0.001 0.001 0.001

Values are presented as adjusted odds ratio (95% confidence interval).
EF: ejaculation frequency, PCa: prostate cancer.
Model 1: adjusted for age, educational level, and first-degree family history of PCa.
Model 2: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, and vasectomy.
Model 3: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, vasectomy, energy 
intake, and alcohol consumption.
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ican professional health population and Rider et al [11] 
in US general population, yield similar results. How-
ever, the magnitude of the association differs slightly 
between studies, possibly due to the different catego-
rization of the EF and the chosen reference category. 
Specifically, these two previous studies opt for a higher 
number of categories using an intermediate category 
as reference, from 4 to 7 ejaculations/month. Our initial 
hypothesis was that a higher frequency of ejaculation 
less PCa risk. However, considering the manuscript of 
Nair-Shalliker et al. we decided to work with only 3 
categories, mainly due to our sample size and the low 
number of participants in the following categories: 
(1) between 2 and 3 times a week, (2) between 4 and 6 
times a week, and (3) daily. Hence, we decided to use 
>4 ejaculations/month as the reference category. Re-
garding the previous decades, we observed an inverse 
trend between EF in the 20s and 30s and PCa risk. No 
association was observed for the decade of the 40s. This 
may be due to various reasons: (1) EF maintained after 

the age of 40 is the one that influences the risk of PCa; 
or (2) there was an association for the decades of the 
20s, 30s, and 40s, but we were not able to find it given 
the sample size and that most of the subjects reported 
a high EF (>4 ejaculations/ month), which makes to 
find possible differences difficult.

In this sense, various biological mechanisms have 
been proposed to explain this possible association: (1) 
Prostate stagnation hypothesis, which implies the pros-
tatic accumulation of potentially carcinogenic secre-
tions that could create a tumorigenesis inflammatory 
microenvironment [22,23]. A higher EF could decrease 
prostate stagnation and, therefore, the risk of PCa; (2) 
Development of prostatic intraluminal crystalloids, 
which leads to mechanical trauma, chronic inflamma-
tion, and the development of fibrosis [22]. A higher EF 
may reduce their development, and they have been 
associated with an increased the risk of occurrence of 
prostatic adenocarcinoma [24]; and (3) Central sympa-
thetic nervous system, a higher EF may be linked to 

Table 3. Association between EF one year before the interview and PCa according to ISUP and stage in CAPLIFE study

EF (ejaculations/mo) Model  Model 2 Model 3 

ISUP 1–2
>4 Reference
4 1.45 (0.92–2.30) 1.46 (0.92–2.33) 1.63 (0.99–2.68)
0–3 1.89 (1.26–2.83) 1.96 (1.30–2.96) 2.29 (1.47–3.57)
p-trend 0.002 0.001 0.001

ISUP 3–5
>4 Reference
4 1.47 (0.67–3.26) 1.53 (0.68–3.43) 1.58 (0.68–3.65)
0–3 2.53 (1.28–5.00) 2.46 (1.24–4.91) 2.76 (1.34–5.67)
p-trend 0.004 0.006 0.003

Localized PCa
>4 Reference
4 1.42 (0.91–2.21) 1.43 (0.92–2.24) 1.59 (0.99–2.57)
0–3 1.78 (1.21–2.63) 1.83 (1.23–2.71) 2.17 (1.42–3.33)
p-trend 0.004 0.003 0.001

Locally advanced-metastatic PCa
>4 Reference
4 2.03 (0.57–7.24) 2.04 (0.57–7.37) 1.92 (0.52–7.06)
0–3   5.61 (1.89–16.65)   5.21 (1.74–15.62)   4.70 (1.55–14.29)
p-trend 0.001 0.001 0.002

Values are presented as adjusted odds ratio (95% confidence interval).
EF: ejaculation frequency, ISUP: International Society of Urological Pathology, PCa: prostate cancer.
Model 1: adjusted for age, educational level, and first-degree family history of PCa.
Model 2: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, and vasectomy.
Model 3: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, vasectomy, energy 
intake and alcohol consumption.
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lowering of psychological tension and central sympa-
thetic nervous system suppression, which could reduce 
stimulation of prostate epithelial cell division [25,26]. 
Therefore, there are pathophysiological mechanisms 
that support the observed association.

However, PCa is not a homogeneous pathology. The 
factors associated with mildly aggressive PCa and ag-
gressive PCa may be different, hence the need to con-
sider aggressiveness and stage at the time of first diag-
nosis. When the association between EF and PCa risk 
was analyzed according to ISUP and stage, we found 
that low EF was especially associated with highly ag-
gressive and advanced tumors. In this sense, in a case-
control study developed with an Australian population 
including only aggressive PCa cases, a protective as-
sociation was suggested for men in their 30s with ≥14 
vs. <7 ejaculations/week (aOR=0.55 [95% CI 0.34–0.88]), 
but found no association for the 20s or 40s [10]. We ob-
served similar findings for the 30s (aOR=5.53 [95% CI 
1.05–29.29] for men with 0–3 vs. >4 ejaculations/month) 
and the 20s (aOR=3.34 [95% CI 0.44–25.53]). Further-
more, as also found by Papa et al [10], we are not able 
to identify an association for the 40s. In contrast to our 
results, the two cohort studies mentioned previously 

indicated that the greatest risk was presented for the 
low-risk or organ-confined tumors [11,12]. Rider et al [11] 
and Leitzmann et al [12] used a different classification 
for measuring tumor aggressiveness and stage. In fact, 
Papa et al [10] recognizes it as a limitation.

Another of our findings was that the strongest as-
sociation between EF and PCa was in subjects with 
moderate and severe urinary symptoms. To our knowl-
edge, urinary symptomatology has not been considered 
in previous studies, so we cannot compare our results 
with those of previous studies. Some possible explana-
tions of this greater magnitude found for cases with 
moderate and severe symptomatology could be: (1) an 
attempt to avoid ejaculation during the previous one 
year among those with greater urinary symptoms, and 
(2) those men with greater urinary symptoms have 
a higher risk of erectile dysfunction and premature 
ejaculation [27,28]. In this way, it could be that those 
men with greater symptoms present erectile dysfunc-
tion and premature ejaculation more frequently, which 
leads them to a lower frequency of ejaculation and, as 
a consequence, to greater risk of PCa.

Some limitations may affect the results found. The 
sample size should be highlighted, and is most notable 

Table 4. Association between EF one year before the interview and PCa according to urinary symptomatology in CAPLIFE study

Urinary symptomatology EF (ejaculations/mo) Model 1 Model Model 3

Without >4 Reference
4 1.29 (0.66–2.54) 1.33 (0.67–2.64) 1.41 (0.68–2.93)
0–3 1.67 (0.93–3.01) 1.69 (0.93–3.06) 2.09 (1.10–3.97)
p–trend 0.075 0.079 0.018

Mild >4 Reference
4 1.16 (0.65–2.06) 1.16 (0.64–2.08) 1.26 (0.66–2.39)
0–3 1.62 (0.98–2.67) 1.65 (1.00–2.74) 1.93 (1.11–3.36)
p–trend 0.045 0.037 0.013

Moderate >4 Reference
4 2.27 (1.08–4.78) 2.37 (1.12–5.02) 2.62 (1.18–5.80)
0–3 3.13 (1.60–6.11) 3.43 (1.73–6.78) 3.83 (1.84–7.95)
p–trend 0.001 0.001 0.001

Severe >4 Reference
4 2.33 (0.56–9.71) 2.39 (0.56–10.12) 2.42 (0.57–10.26)
0–3   3.26 (0.91–11.76) 3.19 (0.87–11.61) 3.09 (0.84–11.39)
p-trend 0.065 0.077 0.090

Values are presented as adjusted odds ratio (95% confidence interval).
EF: ejaculation frequency, PCa: prostate cancer.
Model 1: adjusted for age, educational level, and first-degree family history of PCa.
Model 2: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, and vasectomy.
Model 3: adjusted for age, educational level, first-degree family history of PCa, height, sedentary behavior, diabetes mellitus, vasectomy, energy 
intake and alcohol consumption.
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in analyses stratified by ISUP, stage, and urinary 
symptomatology, which could lead to a lack of statisti-
cal power to detect significant associations. Moreover, 
most of the cases and controls included in our study de-
clare an EF >4 ejaculations/month; making it difficult 
to analyze this factor. Second, we cannot rule out a re-
call bias, especially for the EF at 20s, 30s, and 40s. This 
bias affects both the cases and controls groups, and 
therefore it would be a non-differential bias, biasing 
the estimates obtained toward the null. Third, although 
we adjusted for a range of potential confounders, such 
as vasectomy or the diagnosis of diabetes mellitus, we 
cannot rule out the absence of confounding by other 
exposures/agents related to EF and PCa. Information 
about sexually transmitted infections was not collected, 
which could increase the risk of PCa [29,30].

Our study also has several advantages, and the fol-
lowing should be highlighted: (1) to our knowledge, it 
is the first study to evaluate the association between 
EF and the risk of PCa considering ISUP, stage, and 
urinary symptomatology; (2) detailed information 
about EF was collected, including both from sexual in-
tercourse and masturbation, in different stages of the 
adult life (during the 20s, 30s, 40s, and the previous 
year); (3) most PCa cases (97.0%) and controls (99.3%) 
had complete EF information one year before the in-
terview.

CONCLUSIONS

In this Spanish population-based case-control study, 
an association was observed between a low EF one year 
before the interview and PCa risk, especially for ISUP 
3–5 and locally advanced-metastatic tumor. In addition, 
the strongest associations between low EF and PCa 
risk were found in subjects with moderate urinary 
symptoms. A similar association was observed for the 
20s. Nevertheless, more prospective studies would be 
necessary to confirm the results obtained.

Conflict of Interest

The authors have nothing to disclose.

Funding

This research was funded by Regional Ministry of Health and 
Families of Andalusia/Consejería de Salud y Familias, Junta de 

Andalucía (PI-0514-2016).

Acknowledgements

We thank all the subjects who participated in the study and 
all CAPLIFE, and Ingrid de Ruiter, MBChB, PhD, for editorial 
support during the preparation of the manuscript draft.

Author Contribution

Conceptualization: ROR, JJJM. Data curation: MLL. Formal 
analysis: MLL, ROR, RBR, MRB. Funding acquisition: ROR. In-
vestigation: MLL, ROR, RBR, JJJM. Methodology: ROR, JJJM. 
Project administration: ROR. Resources: ROR, JJJM. Supervi-
sion: ROR, JJJM, AJP, FVA, HMCB. Writing – original draft: 
MLL, ROR, RBR, JJJM. Writing – review & editing: MLL, 
ROR, RBR, AJP, FVA, HMCB, MRB, JJJM.

Data Sharing Statement

Data supporting the findings of this study are available from 
the corresponding author upon reasonable request.

Supplementary Materials

Supplementary materials can be found via https://doi.
org/10.5534/wjmh.220216.

REFERENCES

1. Rawla P. Epidemiology of prostate cancer. World J Oncol 
2019;10:63-89.

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 
Jemal A, et al. Global cancer statistics 2020: GLOBOCAN es-
timates of incidence and mortality worldwide for 36 cancers 
in 185 countries. CA Cancer J Clin 2021;71:209-49.

3. Siegel DA, O'Neil ME, Richards TB, Dowling NF, Weir HK. 
Prostate cancer incidence and survival, by stage and race/eth-
nicity - United States, 2001-2017. MMWR Morb Mortal Wkly 
Rep 2020;69:1473-80.

4. Barber L, Gerke T, Markt SC, Peisch SF, Wilson KM, Ahearn T, 
et al. Family history of breast or prostate cancer and prostate 
cancer risk. Clin Cancer Res 2018;24:5910-7.

5. Ballon-Landa E, Parsons JK. Nutrition, physical activity, and 
lifestyle factors in prostate cancer prevention. Curr Opin Urol 
2018;28:55-61.

6. Togawa K, Leon ME, Lebailly P, Beane Freeman LE, Nordby 
KC, Baldi I, et al. Cancer incidence in agricultural workers: 

https://doi.org/10.5534/wjmh.220216
https://doi.org/10.5534/wjmh.220216


https://doi.org/10.5534/wjmh.220216

10 www.wjmh.org

findings from an international consortium of agricultural co-
hort studies (AGRICOH). Environ Int 2021;157:106825.

7. Horwitz H, Andersen JT, Dalhoff KP. Health consequences of 
androgenic anabolic steroid use. J Intern Med 2019;285:333-
40.

8. Jian Z, Ye D, Chen Y, Li H, Wang K. Sexual activity and risk 
of prostate cancer: a dose-response meta-analysis. J Sex Med 
2018;15:1300-9.

9. Nair-Shalliker V, Yap S, Nunez C, Egger S, Rodger J, Patel MI, 
et al. Adult body size, sexual history and adolescent sexual 
development, may predict risk of developing prostate cancer: 
results from the New South Wales Lifestyle and Evaluation of 
Risk Study (CLEAR). Int J Cancer 2017;140:565-74.

10. Papa NP, MacInnis RJ, English DR, Bolton D, Davis ID, Law-
rentschuk N, et al. Ejaculatory frequency and the risk of ag-
gressive prostate cancer: findings from a case-control study. 
Urol Oncol 2017;35:530.e7-13.

11. Rider JR, Wilson KM, Sinnott JA, Kelly RS, Mucci LA, 
Giovannucci EL. Ejaculation frequency and risk of prostate 
cancer: updated results with an additional decade of follow-
up. Eur Urol 2016;70:974-82.

12. Leitzmann MF, Platz EA, Stampfer MJ, Willett WC, Giovan-
nucci E. Ejaculation frequency and subsequent risk of pros-
tate cancer. JAMA 2004;291:1578-86.

13. Brookman-May SD, Campi R, Henríquez JDS, Klatte T, Lan-
genhuijsen JF, Brausi M, et al. Latest evidence on the impact 
of smoking, sports, and sexual activity as modifiable lifestyle 
risk factors for prostate cancer incidence, recurrence, and 
progression: a systematic review of the literature by the Euro-
pean Association of Urology Section of Oncological Urology 
(ESOU). Eur Urol Focus 2019;5:756-87.

14. De Nunzio C, Roehrborn CG, Andersson KE, McVary KT. 
Erectile dysfunction and lower urinary tract symptoms. Eur 
Urol Focus 2017;3:352-63.

15. Lozano-Lorca M, Olmedo-Requena R, Vega-Galindo MV, 
Vázquez-Alonso F, Jiménez-Pacheco A, Salcedo-Bellido I, et 
al. Night shift work, chronotype, sleep duration, and prostate 
cancer risk: CAPLIFE study. Int J Environ Res Public Health 
2020;17:6300.

16. Olmedo-Requena R, Lozano-Lorca M, Salcedo-Bellido I, 
Jiménez-Pacheco A, Vázquez-Alonso F, García-Caballos M, et 
al. Compliance with the 2018 World Cancer Research Fund/
American Institute for Cancer Research cancer prevention 
recommendations and prostate cancer. Nutrients 2020;12:768.

17. World Health Organization (WHO). ICD-10 version:2016 
[Internet]. WHO [cited 2020 Jan 20]. Available from: https://
icd.who.int/browse10/2016/en

18. Vela Navarrete R, Martín Moreno JM, Calahorra FJ, Damián 

Moreno J, Hernández Coronado A, Boyle P. [Cultural and 
linguistic validation, in Spanish, of the International Pros-
tatic Symptoms Scale (I-PSS)]. Actas Urol Esp 1994;18:841-7. 
Spanish.

19. Epstein JI, Egevad L, Amin MB, Delahunt B, Srigley JR, 
Humphrey PA; Grading Committee. The 2014 International 
Society of Urological Pathology (ISUP) Consensus Confer-
ence on Gleason Grading of Prostatic Carcinoma: definition 
of grading patterns and proposal for a new grading system. 
Am J Surg Pathol 2016;40:244-52.

20. Román Viñas B, Ribas Barba L, Ngo J, Serra Majem L. [Valid-
ity of the international physical activity questionnaire in the 
Catalan population (Spain)]. Gac Sanit 2013;27:254-7. Span-
ish.

21. Willett W. Nutritional epidemiology. 3rd ed. Oxford Academ-
ic; 2012.

22. Phua TJ. The etiology and pathophysiology genesis of benign 
prostatic hyperplasia and prostate cancer: a new perspective. 
Medicines (Basel) 2021;8:30.

23. de Bono JS, Guo C, Gurel B, De Marzo AM, Sfanos KS, Mani 
RS, et al. Prostate carcinogenesis: inflammatory storms. Nat 
Rev Cancer 2020;20:455-69.

24. Svatek RS, Karam JA, Rogers TE, Shulman MJ, Margulis V, 
Benaim EA. Intraluminal crystalloids are highly associated 
with prostatic adenocarcinoma on concurrent biopsy speci-
mens. Prostate Cancer Prostatic Dis 2007;10:279-82.

25. Rao J, Yang J, Liu Z, Wang L, Yin Z, Liu L, et al. Hypothetic 
association between greater sympathetic activity and prostate 
cancer. Med Hypotheses 2008;71:442-3.

26. Kamiya A, Hiyama T, Fujimura A, Yoshikawa S. Sympathetic 
and parasympathetic innervation in cancer: therapeutic im-
plications. Clin Auton Res 2021;31:165-78.

27. Lee JH. Associations between premature ejaculation, lower 
urinary tract symptoms, and erectile dysfunction in middle-
aged Korean policemen. J Sex Med 2014;11:1512-8.

28. Mirone V, Carone R, Carrieri G, Costantini E, Morgia G, 
Ludovico GM, et al. Urinary symptoms and sexual dysfunc-
tion among Italian men: the results of the #Controllati survey. 
Arch Ital Urol Androl 2017;89:75-80.

29. Whelan J, Eeuwijk J, Bunge E, Beck E. Systematic literature 
review and quantitative analysis of health problems associated 
with sexually transmitted Neisseria gonorrhoeae infection. 
Infect Dis Ther 2021;10:1887-905.

30. Caini S, Gandini S, Dudas M, Bremer V, Severi E, Gherasim 
A. Sexually transmitted infections and prostate cancer risk: 
a systematic review and meta-analysis. Cancer Epidemiol 
2014;38:329-38.

https://icd.who.int/browse10/2016/en
https://icd.who.int/browse10/2016/en
https://doi.org/10.1093/acprof:oso/9780199754038.001.0001
https://doi.org/10.1093/acprof:oso/9780199754038.001.0001

