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Original Article

Sexual health is an integral part of overall health and quality 
of life. Erectile dysfunction (ED) is a common condition in 
older men. The classical causes of ED include diabetes mel-
litus (DM), hypertension, lifestyle factors, and lower uri-
nary tract symptoms (Shamloul & Ghanem, 2013). Age is 
the primary risk factor for ED (Shamloul & Ghanem, 2013), 
and men with comorbidities have worse erectile function 
than those without comorbidities (Lewinshtein et al., 2006). 
There is great interest in knowing if ED is associated with 
other major diseases, such as prostate cancer.

The prevalence of ED has been investigated in both 
Western and Eastern populations. The prevalence of ED 
is 77% in the general population of Finnish men aged 
50–75 (Shiri et al., 2003). A similar prevalence was 
reported in Singaporean men, increasing from 43% for 
men in their forties to 77% for men in their sixties (Tan, 
Hong, Png, Liew, & Wong, 2003).
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Abstract
Recent studies indicate that erectile dysfunction (ED) and prostate cancer share common potential risk factors such as 
chronic inflammation, prostatitis, cigarette smoking, obesity, a high animal fat diet, sedentarism, and depression. There is great 
interest in knowing if ED is associated with prostate cancer. This study aimed to investigate if men afflicted with ED harbor 
an increased risk of prostate cancer, utilizing two concurrent comparison groups, constructed from the Taiwan NHIRD, with 
up to 8 years’ follow-up. Among men with no preexisting prostate cancer, an ED group of 3,593 men ≥ 40 years of age and 
two non-ED comparison groups of 14,372 men from the general population, 1:4 matched by age and index date (GENPOP); 
and 3,594 men with clinical benign prostatic hyperplasia (BPH), matched by similar criteria were assembled. A Cox 
model was constructed to calculate the adjusted hazard ratio (aHR) after controlling for age, socioeconomic factors, and 
various medical comorbidities. During the 11,449 person-year follow-up for the ED group, 24 incident prostate cancer 
developed. During the 44,486 and 11,221 person-year follow-up for the GENPOP and the BPH group, respectively, there 
were 33 and 25 incidents of prostate cancer. The ED group demonstrated a 2.6-fold greater risk of prostate cancer than 
that by the GENPOP with an aHR of 2.63 (95% confidence interval [CI] [1.51, 4.59], p < .001). There was no significant 
difference in risk between ED and BPH group (aHR = 0.83, 95% CI [0.46, 1.48]). This concurrent, double comparison, 
longitudinal study revealed a positive association between ED and subsequent prostate cancer incidence.
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Many men are afflicted with ED for some time, prior 
to diagnosis of prostate cancer. A study designed to esti-
mate the prevalence of ED in men screened for prostate 
cancer reported a prevalence of 37.5% (Bianco et al., 
2009). In a cohort of Brazilian men undergoing routine 
screening for prostate cancer, 40% had moderate or 
severe ED (Paranhos, Antunes, Andrade, Freire, & 
Srougi, 2009). ED, classified according to the International 
Index of Erectile Function score before prostate cancer 
treatment, was assessed within a prostate cancer screen-
ing population. The results revealed a high prevalence of 
baseline ED (approximately 50%) in the study cohort, 
leading the authors to conclude that ED was common 
before prostate cancer treatment (Walz et al., 2008).

In the last 25 years, studies indicate that ED and pros-
tate cancer share common potential risk factors such as 
chronic inflammation (Nguyen, Li, & Tewari, 2014; Wang, 
Chao, Lin, Tseng, & Kao, 2016), prostatitis (Dennis, 
Lynch, & Torner, 2002; Lee et al., 2008), cigarette smok-
ing (Bacon et al., 2003; Islami, Moreira, Boffetta, & 
Freedland, 2014; Weber et al., 2013), obesity (Allott, 
Masko, & Freedland, 2013; Bacon et al., 2003; Derby 
et al., 2000; Weber et al., 2013), a high animal fat diet 
(Giovannucci et al., 1993; La Favor, Anderson, Dawkins, 
Hickner, & Wingard, 2013), sedentarism (Derby et al., 
2000; Morote et al., 2014), and depression (Chang et al., 
2015; Weber et al., 2013).

Few studies have evaluated the risk of developing pros-
tate cancer in men with ED. A recent two-arm cohort study 
directly compared the incidence of prostate cancer between 
a newly diagnosed ED cohort and a non-ED cohort. The 
investigators concluded that those with organic ED had a 
1.27-fold higher risk of prostate cancer (Lin, Chang, Lin, 
Kao, & Wu, 2017). However, when considering the effect 
of membership bias where patients in the ED cohort likely 
received more frequent workups to screen for prostate can-
cer, it would be premature to draw definitive conclusions 
as to potential relationships between ED and prostate can-
cer risk. Many if not most urologists and oncologists, at 
this writing, consider the relationship of ED and prostate 
cancer is, just as described in an expert commentary, “noth-
ing more than the expression of a simple coexistence of 
two different conditions over the same age range” 
(Capogrosso, Montorsi, & Salonia, 2017).

The authors conducted a population-based longitudinal 
study, with 8 years’ follow-up to examine this potential 
association, and to evaluate the magnitude of the risk if 
statistically significant. In this longitudinal study, it was 
designed to estimate the magnitude of risk, if any, in com-
parison to the general population who do not have physi-
cian-diagnosed ED and a concurrent comparison cohort of 
physician-diagnosed benign prostatic hyperplasia (BPH). 
Since accumulative epidemiological studies have estab-
lished adequate evidence that there is an increased risk of 

prostate cancer in patients with clinical BPH, one shall be 
able to compare the incident prostate cancer in the ED 
cohort with the BPH cohort.

BPH is a prevalent men’s health problem worldwide. 
The hyperplasia is not a pre-malignant lesion in an 
enlarged prostate. However, for the past three decades, 
several studies have reported that BPH is associated with 
increased incidence of subsequent prostate cancer. In a 
massive population-based cohort study involving slightly 
more than 3 million Danish men followed for up to 27 
years, clinical BPH was associated with a two- to three-
fold increased risk of prostate cancer development 
(Orsted, Bojesen, Nielsen, & Nordestgaard, 2011). In 
another  Swedish nationwide population-based longitudi-
nal study with 26 years follow-up of 86,626 men diag-
nosed with BPH, relative to the general population, 
patients with BPH harbor a 2% excess incidence of pros-
tate cancer after 10 years of follow-up (Chokkalingam 
et al., 2003). A recently published meta-analysis demon-
strated that BPH was associated with an increased inci-
dence of prostate cancer (Dai, Fang, Ma, & Xianyu, 2016). 
The same study’s subgroup analysis by ethnicity indicates 
that the magnitude of the association between BPH and 
prostate cancer was somewhat stronger in Asians (RR, 
6.09, 95% CI [2.96, 12.54]) than in Caucasians (RR, 1.54, 
95% CI [1.19, 2.01]). Current research findings as 
reviewed above have identified that the association con-
sistently observed in several large longitudinal studies is 
convincing. Thus, in the current study, it would be reason-
able to expect an increased risk of prostate cancer in the 
BPH cohort. It would be worthwhile to compare the mag-
nitude of prostate cancer risk between the ED cohort, the 
BPH cohort, and the general population cohort. Hopefully, 
the differences in the risk between them can better be 
appreciated.

Methods

Data Source

This study used a population-based retrospective cohort 
design, based on datasets derived from the Taiwan 
National Health Insurance Research Database (NHIRD). 
The National Health Insurance program of Taiwan 
started on March 1, 1995, and by 2007 more than 98% 
of Taiwan’s residents were enrolled in this single-payer 
system. The NHIRD is a large computerized database 
that includes registration files and original data on claim 
reimbursement. This database is accessible by qualified 
researchers in Taiwan for academic research purposes. 
The present study utilized the Longitudinal Health 
Insurance Dataset 2005, which consists of one million 
randomly selected enrollees, sampled from the  
Registry for Beneficiaries in the 2005. The authors have 
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conducted several cohort studies using this dataset (Kok 
et al., 2016; Kok, Sung, Kao, Lin, & Tseng, 2015; Kok, 
Tsai, Su, & Lee, 2015). The current study was exempted 
from full review by the local Ethics Committee (certifi-
cate number KTGH-IRB 10525) and was performed 
according to the Declaration of Helsinki. Owing to the 
de-identified and anonymized nature of the database, 
informed consent was waived. This study was registered 
at ClinicalTrials.gov (NCT03009123).

Study Cohorts

The population for this research was constructed from the 
NHIRD, which consists of one million randomly sampled 

patients, from 2005 to 2013, including 489,855 male 
patients. The authors constructed an ED study cohort con-
sisting of 3,593 men, older than age 40, with no preexist-
ing prostate cancer, and two concurrent non-ED 
comparison groups. The first of these consisted of 14,372 
men recruited from the general population (GENPOP 
group), with no preexisting prostate cancer, matched 1:4 
with the ED group by age and index date. The controls 
were matched to the cases without replacement.The sec-
ond comparison group was 3,593 men with BPH, and no 
preexisting prostate cancer, matched 1:1 with the ED 
group by age and index date of the ED case (Figure 1). 
Matching beyond 1:1 was not feasible due to the restric-
tion from the pool of BPH patients.

Figure 1. Flowchart showing the construction of the erectile dysfunction (ED), general population (GENPOP), and benign 
prostatic hyperplasia (BPH) groups.
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Inclusion and Exclusion Criteria

The inclusion criteria for the ED cohort were that subjects 
should be male, older than age 40, with no preexisting 
prostate cancer, diagnosed with ED (302.72 and 607.84), 
according to the International Classification of Diseases, 
Ninth Edition, with Clinical Modification (ICD-9-CM) 
between 2005 and 2013, and with medical claims at least 
three times a year. There are two specific ICD-9-CM codes 
for ED diagnosed by a physician or urologist: 607.84 for 
organic ED and 302.72 for psychogenic ED. Claims-based 
ED research is valid, according to numerous studies pub-
lished in Taiwan (Chao, Chen, Wang, Li, & Kao, 2015; 
Chen et al., 2015; C. Y. Chou, Yang, Chou, Hu, & Huang, 
2016; P. S. Chou et al., 2015; Hsu, Lin, & Kao, 2015; 
Huang, Lin, Chan, Loh el, & Lan, 2013; Kao et al., 2016). 
The day of the first ED claim was considered the index 
date. Patients who were younger than 40 or older than 99, 
had a history of preexisting (before 2006) ED, outpatient 
diagnosis fewer than three times in a year, or preexisting 
prostate cancer prior to ED diagnosis were excluded.

The inclusion criteria for the BPH cohort were physi-
cian-diagnosed BPH by the specific ICD-9-CM code of 
600 traceable at least three times at the outpatient or one 
time claim under the inpatient discharge diagnoses. 
Exclusion criteria were younger than 40 or older than 99, 
preexisting prostate cancer, and medical visits fewer than 
two times a year. For the GENPOP cohort, same age cri-
teria, adequate medical visits criteria for follow-up, and 
having no preexisting prostate cancer at accrual applied. 
BPH coexistence was allowed for the individuals of the 
GENPOP cohort.

Confounding Factors

The confounding medical comorbidities included in the 
study were DM, dyslipidemia, hypertension, stroke, cor-
onary artery disease (CAD), peripheral artery disease 
(PAD), chronic obstructive pulmonary disease (COPD), 
chronic kidney disease, depression, anxiety, smoking-
related diagnoses, and alcohol use disorder, each of which 
has its own corresponding ICD-9-CM code/codes (Kok 
et al., 2016; Kok, Sung, et al., 2015; Kok, Tsai, et al., 
2015). These medical comorbidities were examined at 
baseline up to the end of the first follow-up year.

Outcome Measure

The primary outcome of this longitudinal study was inci-
dent prostate cancer, defined by at least three times outpa-
tient or one-time inpatient physician-diagnosis using the 
specific ICD-9-CM code of 185 for prostate cancer.

Follow-up

All patients were followed up until the incidence of prostate 
cancer, death (censored), or the end of 2013. Person-time 

was calculated (Figure 1). Incident prostate cancer, detected 
during the first year of follow-up, was excluded from  
overall risk estimation to reduce protopathic (reverse  
causation) bias.

Statistical Analyses

Distributions of age groups, insurance premiums, geo-
graphic regions, urbanization levels, medical comorbid-
ities, and medication between the ED and non-ED 
groups were displayed. The medical comorbidities to be 
analyzed in this study were those abovementioned con-
founding factors. Prostate cancer incidence rate (IR) 
using person-year approaches in the three cohorts were 
reported so that IR ratio can be readily calculated if 
needed to compare the estimated risk of developing 
prostate cancer between the ED and non-ED groups. 
Cox proportional hazards regression analysis was used 
to calculate the hazard ratio (HR) and its 95% CI for the 
ED cohort, compared to the two non-ED cohorts. The 
statistical analyses were conducted using the SAS statis-
tical package (SAS System for Windows, version 9.4; 
SAS Institute, Cary, NC, USA). IRs and crude HRs for 
developing prostate cancer were calculated, stratified by 
age, comorbidities, insurance premium, geographic 
location, and urbanization level. In addition, a Cox 
model was constructed to show the aHR for developing 
prostate cancer development after controlling for age, 
insurance premium, geographic region, urbanization 
level, smoking-related diagnosis, alcohol use disorder, 
and testosterone use. All comorbidities were mutually 
adjusted.

Results

During the 11,449 person-year follow-up for the ED group, 
24 incident prostate cancers developed. During the 44,486 
person-year GENPOP group follow-up, there were 33 inci-
dents of prostate cancer. The BPH group had 11,221 person-
years of follow-up, during which there were 25 incident 
prostate cancers. Regarding the IR per 1,000 person-years, 
GENPOP group had an IR of 0.74; whereas when compared 
to the BPH group whose IR was 2.23, the ED group had a 
comparable IR of 2.1 (Table 2). The risk for subsequent 
prostate cancer was increased 2.63-fold in the ED group 
(aHR, 2.63; 95% CI [1.51, 4.59]; p < .0001) after controlling 
for age, insurance premium, geographic region, residential 
urbanization level, smoking-related diagnosis, alcohol use 
disorder, and the presence of major medical comorbidities. 
When compared to patients with BPH, the aHR for prostate 
cancer development for patients in the ED group did not rise 
to the level of statistical significance, with aHR of 0.83, 95% 
CI [0.46, 1.48]. Cumulative prostate cancer incidence curves 
for the ED group and the two concurrent non-ED compari-
son groups are reported in Figure 2. A log-rank test identi-
fied a statistically significant difference between the ED and 
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GENPOP groups (p < .0001), but not between the ED and 
the BPH groups (Figure 2).

Baseline demographic characteristics and comorbidi-
ties for the ED and comparison groups are presented in 
Table 1. The mean age of the patients in the ED group and 
the non-ED group were similar, at approximately 57 
years. However, insurance premiums, geographic regions, 
urbanization level, smoking-related diagnoses, alcohol 
use disorders, and comorbidities (including DM, dyslip-
idemia, hypertension, stroke, CAD, PAD, COPD, chronic 
kidney disease, depression, and anxiety) differed signifi-
cantly between the two groups (Table 1). In this cohort, 
neither patients with ED, nor comparison subjects, took 
any phosphodiesterase type 5 (PDE5) inhibitor.

The proportional hazards assumption was assessed in 
SAS by the graph of the log[-log(survival)] versus the log 
of survival time graph, which identified that the assump-
tion was not violated. IRs, crude HRs, and aHRs of devel-
oping prostate cancer in the ED group, versus the 
comparison groups, are presented in Table 2. Patients 
with ED, between 50 and 64 years old, had a 3.4-fold, 
statistically significant increased risk (aHR, 3.43, 95% CI 
[1.48, 7.94], p < .01) of developing prostate cancer. 
Patients with ED younger than 50 or older than 64 years 
old did not demonstrate statistically significant increased 
risk (Table 2). Individuals who resided in the most urban-
ized cities, the top tier of the seven urbanization levels, 
had up to a 3.2-fold increase in the future risk of prostate 
cancer (aHR, 3.19, 95% CI [1.35, 7.58], p < .01). Subjects 
with ED who paid the lowest insurance premiums had a 
statistically significant threefold increase in the future 
risk of prostate cancer with an aHR of 3.12 (95% CI 
[1.51, 6.48]). Except for dyslipidemia which was associ-
ated with a 2.5-fold increased risk of prostate cancer, no 
other medical comorbidities including DM, hypertension, 
stroke, CAD, PAD, COPD, chronic kidney disease, and 
depression or anxiety affected cancer risk (Table 2).

The results were different when the second compari-
son group was men with BPH. ED had a neutral effect on 
prostate cancer development when comparison was 
made in patients with ED to patients with BPH, with an 
aHR of 0.83 (95% CI [0.46, 1.48]); the risk was even 
reduced in patients with DM (aHR, 0.24, 95% CI [0.06, 
0.99], p < .05) or hypertension (aHR, 0.4, 95% CI [0.16, 
0.98], p < .05); Table 2). Other than these two variables, 
when comparing the ED and BPD groups, no factors sig-
nificantly increased or decreased risk for future develop-
ment of prostate cancer.

Discussion

This population-based longitudinal study investigated 
whether men with ED have an increased risk for subse-
quent prostate cancer. Although the biological rationale 

of a link between the two is weak, a formal study at a 
population level is still worth undertaking to prove or 
refute the association. This study’s results revealed that 
men ≥ 40 years old, diagnosed with ED, do have a signifi-
cantly 2.6-fold increased risk of developing prostate can-
cer, compared to the general population of men. As the 
authors have presented the argument for BPH as a risk 
factor for the development of prostate cancer earlier in 
the article, the cumulative incidence function reveals that 
both groups, ED and BPH, had a similar increased risk of 
prostate cancer. The cumulative incidence curves are not 
separable, and their difference is not statistically signifi-
cant (Figure 2). This article is the first cohort study to 
examine potential temporal relationships between the 
diagnosis of ED and subsequent development of prostate 
cancer using double concurrent comparison cohorts 
(groups). The current results lead us to conclude that like 
BPH, ED may associate with increased risk of prostate 
cancer.

Since this study’s data demonstrate that the risk of 
subsequent prostate cancer in patients with ED may not 
be different from that in patients with BPH, it would be 
interesting now to compare the magnitude of risk in terms 
of the aHR between the current study ED cohort and the 
published BPH cohort. Take the massive Danish study for 
comparison (Orsted et al., 2011): the multivariate-aHRs 
for prostate cancer incidence were 2.22 (95% CI [2.13, 
2.31]) in men hospitalized and 3.26 (3.03, 3.50) in men 
operated for clinical BPH versus general population con-
trols. Given that this study’s ED cohort has an adjusted 
HR of 2.63 (95% CI [1.51, 4.59]), it is no wonder that 
there was no statistical difference when comparing ED to 
BPH on the risk of prostate cancer incidence.

The strength of this research is its study design that 
used two concurrent comparison groups, to match the 
exposure group by age and index date. Doing so, the 
authors can then be able to simultaneously compare and 
appreciate the difference in the magnitude of risk with 
both a general population and a subcohort whom an 
increased risk has been established from the previous 
research findings. There was no drop-out or cross-over of 
participants between the study groups. To avoid proto-
pathic bias (reverse causation), the incident cases of pros-
tate cancer detected during the first year of follow-up, in 
either group, were excluded from precise risk estimation 
using the Cox model.

A previous study has reported that Caucasian men with 
ED had significantly lower education and lower annual 
income than men without ED. This indicates that socio-
economic variables may play an important role in ED 
(Walz et al., 2008), and is consistent with the results of this 
study. This article showed that insurance premiums, geo-
graphic region, and urbanization level differed signifi-
cantly between patients in the ED and comparison groups 
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Table 1. Demographic Characteristics and Comorbidities at Baseline of the Erectile Dysfunction and the Double Concurrent, 
Age-, and Index Date-Matched, Comparison Groups.

Erectile Dysfunction Group
General Population 
Comparison Group

Benign Prostatic 
Hyperplasia Comparison 

Group

 N = 3,593 N = 14,372 N = 3,593

 n % n % n %

Age (years)
 40–49 957 26.64 3828 26.64 957 26.64
 50–59 1378 38.35 5512 38.35 1378 38.35
 60–69 862 23.99 3448 23.99 862 23.99
 70–79 319 8.88 1276 8.88 319 8.88
 80–89 75 2.09 300 2.09 75 2.09
 90–99 2 0.06 8 0.06 2 0.06
Mean (SD) 56.56 (9.88) 56.50 (9.95) 56.62 (9.87)  
Insurance premium
 ≤15,841 1498 41.69 5830 40.56 1411 39.27
 15,842–24,999 1137 31.64 5048 35.12 1248 34.73
 ≥25,000 958 26.66 3494 24.31 934 25.99
Geographic region
 North 1871 52.07 6610 45.99 1635 45.51
 Central 808 22.49 3405 23.69 892 24.83
 South 811 22.57 3868 26.91 939 26.13
 East 88 2.45 373 2.6 103 2.87
 Islands 15 0.42 116 0.81 24 0.67
Urbanization level
 1 (High) 1193 33.2 4148 28.86 1072 29.84
 2 1196 33.29 4400 30.62 1092 30.39
 3 532 14.81 2342 16.3 527 14.67
 4 416 11.58 2020 14.06 503 14.00
 5 57 1.59 350 2.44 84 2.34
 6 108 3.01 634 4.41 177 4.93
 7 (Low) 91 2.53 478 3.33 138 3.84
Smoking-related diagnoses 746 20.76 2111 14.69 730 20.32
Alcohol use disorder 156 4.34 580 4.04 188 5.23
Medical comorbidity
 Diabetes mellitus 1092 30.39 2976 20.71 975 27.14
 Dyslipidemia 1621 45.12 4268 29.7 1407 39.16
 Hypertension 1713 47.68 5772 40.16 1816 50.54
 Stroke 435 12.11 1493 10.39 482 13.41
 Coronary heart disease 926 25.77 2417 16.82 851 23.68
 Peripheral artery disease 285 7.93 569 3.96 196 5.46
 Chronic obstructive pulmonary disease 708 19.7 2120 14.75 750 20.87
 Chronic kidney disease 421 11.72 1164 8.1 455 12.66
 Depression 400 11.13 674 4.69 270 7.51
 Anxiety 1118 31.12 2346 16.32 912 25.38
 Clinical benign prostatic hyperplasia 1971 54.86 2406 16.74 3593 100
Medication
 Phosphodiesterase-5 inhibitor 0 0 0 0 0 0
 Testosterone 277 7.71 0 0 0 0

Note. NA = not applicable; SD = standard deviation.
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Figure 2. Cumulative incidence of prostate cancer in the 
erectile dysfunction (ED), general population (GENPOP), 
and benign prostatic hyperplasia (BPH) groups, compared 
with a log-rank test. A statistically significant difference exists 
between the ED and GENPOP groups (p < .0001), but not 
between the ED and the BPH groups.

(Table 1). Sexual dysfunction in men is associated with a 
variety of common medical problems that require multi-
disciplinary management (Montorsi et al., 2010). Men 
with medical comorbidities can have worse erectile func-
tion than those without comorbidities (Lewinshtein et al., 
2006). This article’s results demonstrated that the follow-
ing major medical comorbidities are statistically more 
prevalent in patients with ED than in patients without ED, 
accrued from the general population: DM (30% vs. 21%), 
dyslipidemia (45% vs. 30%), hypertension (48% vs. 
40%), stroke (12% vs. 10%), CAD (26% vs. 17%), PAD 
(8% vs. 4%), COPD (20% vs. 15%), chronic kidney dis-
ease (12% vs. 8%), depression (11% vs. 5%), and anxiety 
(31% vs. 16%; Table 1). Testosterone deficiency is a con-
cern as it is associated with several medical conditions, 
including diabetes, hypertension, and obesity. However, 
the relationship is not certain to be causal, although a 
strong relationship exists between testosterone deficiency 
and metabolic syndrome (Traish, Miner, Morgentaler, & 
Zitzmann, 2011).

There were some potential limitations to this work. The 
study design was a retrospective, claims-based design, 
based on the NHIRD database, which does not contain bio-
logical data such as testosterone levels or concentrations of 
prostate-specific antigens. Also, elements of the subjects’ 
lifestyle history, such as having a sedentary lifestyle, phys-
ical activities, abdominal obesity, and fruit and vegetable 
consumption were not available in the database. The lack 
of such information could potentially bias the effect esti-
mate. Late manifestation, and therefore late diagnosis of 
prostate cancer (or misdiagnosis), may have occurred. This 
could have produced a misclassification bias.

Conclusions

This cohort study, with up to 8 years of follow-up, demon-
strated that an increased risk of prostate cancer was observed 
in patients ≥ 40 years old, with ED, and interestingly the 
magnitude of the risk may be somewhat similar to that of 
the BPH patients when patients with ED were compared to 
patients with BPH. This concurrent, double comparison, 
group longitudinal study revealed a positive association 
between ED and subsequent prostate cancer development.

Acknowledgments

The authors are grateful to the National Health Insurance 
Administration, Ministry of Health and Welfare, Taiwan, and 
the National Health Research Institute, Taiwan, for kindly pro-
viding access to the research data for this study. The interpreta-
tion and conclusions contained herein do not represent those of 
the institutions above.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Victor C. Kok  https://orcid.org/0000-0003-3440-8154

References

Allott, E. H., Masko, E. M., & Freedland, S. J. (2013). Obesity 
and prostate cancer: Weighing the evidence. European 
Urology, 63(5), 800–809. doi:10.1016/j.eururo.2012.11.013

Bacon, C. G., Mittleman, M. A., Kawachi, I., Giovannucci, E., 
Glasser, D. B., & Rimm, E. B. (2003). Sexual function in 
men older than 50 years of age: Results from the health pro-
fessionals follow-up study. Annals of Internal Medicine, 
139(3), 161–168.

Bianco, F. J., Jr., McHone, B. R., Wagner, K., King, A., Burgess, 
J., Patierno, S., & Jarrett, T. W. (2009). Prevalence of 
erectile dysfunction in men screened for prostate cancer. 
Urology, 74(1), 89–93. doi:10.1016/j.urology.2008.03.036

Capogrosso, P., Montorsi, F., & Salonia, A. (2017). Sexual 
dysfunction and prostate cancer risk: One more piece of a 
complex puzzle. Asian Journal of Andrology, 19(2), 264. 
doi:10.4103/1008-682x.190330

Chang, H. Y., Keyes, K. M., Mok, Y., Jung, K. J., Shin, Y. J., 
& Jee, S. H. (2015). Depression as a risk factor for over-
all and hormone-related cancer: The Korean cancer pre-
vention study. Journal of Affective Disorders, 173, 1–8. 
doi:10.1016/j.jad.2014.10.064

Chao, C. H., Chen, H. J., Wang, H. Y., Li, T. C., & Kao, C. 
H. (2015). Increased risk of organic erectile dysfunction 

https://orcid.org/0000-0003-3440-8154


Kok et al. 1501

in patients with chronic fatigue syndrome: A nationwide 
population-based cohort study. Andrology, 3(4), 666–671. 
doi:10.1111/andr.12052

Chen, C. M., Tsai, M. J., Wei, P. J., Su, Y. C., Yang, C. J., 
Wu, M. N., … Huang, M. S. (2015). Erectile dysfunction in 
patients with sleep apnea: A nationwide population-based 
study. PLoS One, 10(7), e0132510. doi:10.1371/journal.
pone.0132510

Chokkalingam, A. P., Nyren, O., Johansson, J. E., Gridley, 
G., McLaughlin, J. K., Adami, H. O., & Hsing, A. W. 
(2003). Prostate carcinoma risk subsequent to diagnosis of 
benign prostatic hyperplasia: A population-based cohort 
study in Sweden. Cancer, 98(8), 1727–1734. doi:10.1002/
cncr.11710

Chou, C. Y., Yang, Y. F., Chou, Y. J., Hu, H. Y., & Huang, 
N. (2016). Statin use and incident erectile dysfunction: A 
nationwide propensity-matched cohort study in Taiwan. 
International Journal of Cardiology, 202, 883–888. 
doi:10.1016/j.ijcard.2015.10.012

Chou, P. S., Chou, W. P., Chen, M. C., Lai, C. L., Wen, Y. C., 
Yeh, K. C., … Chou, Y. H. (2015). Newly diagnosed erec-
tile dysfunction and risk of depression: A population-based 
5-year follow-up study in Taiwan. The Journal of Sexual 
Medicine, 12(3), 804–812. doi:10.1111/jsm.12792

Dai, X., Fang, X., Ma, Y., & Xianyu, J. (2016). Benign pros-
tatic hyperplasia and the risk of prostate cancer and 
bladder cancer: A meta-analysis of observational stud-
ies. Medicine (Baltimore), 95(18), e3493. doi:10.1097/
md.0000000000003493

Dennis, L. K., Lynch, C. F., & Torner, J. C. (2002). 
Epidemiologic association between prostatitis and prostate 
cancer. Urology, 60(1), 78–83.

Derby, C. A., Mohr, B. A., Goldstein, I., Feldman, H. A., 
Johannes, C. B., & McKinlay, J. B. (2000). Modifiable 
risk factors and erectile dysfunction: Can lifestyle changes 
modify risk? Urology, 56(2), 302–306.

Giovannucci, E., Rimm, E. B., Colditz, G. A., Stampfer, M. 
J., Ascherio, A., Chute, C. G., & Willett, W. C. (1993). 
A prospective study of dietary fat and risk of prostate 
cancer. Journal of the National Cancer Institute, 85(19), 
1571–1579.

Hsu, C. Y., Lin, C. L., & Kao, C. H. (2015). Irritable bowel 
syndrome is associated not only with organic but also 
psychogenic erectile dysfunction. International Journal 
of Impotence Research, 27(6), 233–238. doi:10.1038/
ijir.2015.25

Huang, S. S., Lin, C. H., Chan, C. H., Loh el, W., & Lan, T. 
H. (2013). Newly diagnosed major depressive disorder and 
the risk of erectile dysfunction: A population-based cohort 
study in Taiwan. Psychiatry Research, 210(2), 601–606. 
doi:10.1016/j.psychres.2013.06.012

Islami, F., Moreira, D. M., Boffetta, P., & Freedland, S. J. 
(2014). A systematic review and meta-analysis of tobacco 
use and prostate cancer mortality and incidence in prospec-
tive cohort studies. European Urology, 66(6), 1054–1064. 
doi:10.1016/j.eururo.2014.08.059

Kao, C. C., Lin, C. L., Huang, W. Y., Cha, T. L., Lin, T. Y., Shen, 
C. H., & Kao, C. H. (2016). Association between inflamma-
tory bowel disease and erectile dysfunction: A nationwide 

population-based study. Inflammatory Bowel Diseases, 
22(5), 1065–1070. doi:10.1097/mib.0000000000000695

Kok, V. C., Horng, J. T., Hung, G. D., Xu, J. L., Hung, T. W., 
Chen, Y. C., & Chen, C. L. (2016). Risk of autoimmune 
disease in adults with chronic insomnia requiring sleep-
inducing pills: A population-based longitudinal study. 
Journal of General Internal Medicine, 31(9), 1019–1026. 
doi:10.1007/s11606-016-3717-z

Kok, V. C., Sung, F. C., Kao, C. H., Lin, C. C., & Tseng, C. H. 
(2015). Cancer risk in East Asian patients associated with 
acquired haemolytic anaemia: A nationwide population-
based cohort study. BMC Cancer, 16(1), 57. doi:10.1186/
s12885-016-2098-3

Kok, V. C., Tsai, H. J., Su, C. F., & Lee, C. K. (2015). The risks 
for ovarian, endometrial, breast, colorectal, and other can-
cers in women with newly diagnosed endometriosis or ade-
nomyosis: A population-based study. International Journal 
of Gynecological Cancer, 25(6), 968–976. doi:10.1097/
IGC.0000000000000454

La Favor, J. D., Anderson, E. J., Dawkins, J. T., Hickner, R. 
C., & Wingard, C. J. (2013). Exercise prevents Western 
diet-associated erectile dysfunction and coronary artery 
endothelial dysfunction: Response to acute apocynin and 
sepiapterin treatment. American Journal of Physiology-
Regulatory, Integrative and Comparative Physiology, 
305(4), R423–R434. doi:10.1152/ajpregu.00049.2013

Lee, S. W., Liong, M. L., Yuen, K. H., Leong, W. S., Cheah, P. 
Y., Khan, N. A., & Krieger, J. N. (2008). Adverse impact 
of sexual dysfunction in chronic prostatitis/chronic pelvic 
pain syndrome. Urology, 71(1), 79–84. doi:10.1016/j.urol-
ogy.2007.08.043

Lewinshtein, D. J., Perrotte, P., Lebeau, T., Ramirez, A., 
Benayoun, S., & Karakiewicz, P. I. (2006). Normal urinary 
and sexual function in men without evidence of prostate 
cancer from Montreal, Canada. BJU International, 97(6), 
1273–1277. doi:10.1111/j.1464-410X.2006.06155.x

Lin, W. Y., Chang, Y. H., Lin, C. L., Kao, C. H., & Wu, H. C. 
(2017). Erectile dysfunction and the risk of prostate cancer. 
Oncotarget, 8(32), 52690–52698. doi:10.18632/oncotarget 
.17082

Montorsi, F., Adaikan, G., Becher, E., Giuliano, F., Khoury, S., 
Lue, T. F., … Wasserman, M. (2010). Summary of the rec-
ommendations on sexual dysfunctions in men. The Journal 
of Sexual Medicine, 7(11), 3572–3588. doi:10.1111/j.1743-
6109.2010.02062.x

Morote, J., Celma, A., Planas, J., Placer, J., Konstantinidis, C., 
Iztueta, I., … Doll, A. (2014). Sedentarism and overweight 
as risk factors for the detection of prostate cancer and its 
aggressivenes. Actas Urológicas Españolas, 38(4), 232–
237. doi:10.1016/j.acuro.2013.09.001

Nguyen, D. P., Li, J., & Tewari, A. K. (2014). Inflammation 
and prostate cancer: the role of interleukin 6 (IL-6). BJU 
International, 113(6), 986–992. doi:10.1111/bju.12452

Orsted, D. D., Bojesen, S. E., Nielsen, S. F., & Nordestgaard, 
B. G. (2011). Association of clinical benign prostate 
hyperplasia with prostate cancer incidence and mortal-
ity revisited: a nationwide cohort study of 3,009,258 
men. European Urology, 60(4), 691–698. doi:10.1016/j.
eururo.2011.06.016



1502 American Journal of Men’s Health 12(5)

Paranhos, M., Antunes, A., Andrade, E., Freire, G., & Srougi, 
M. (2009). The prevalence of erectile dysfunction among 
Brazilian men screened for prostate cancer. BJU International, 
104(8), 1130–1133. doi:10.1111/j.1464-410X.2009.08562.x

Shamloul, R., & Ghanem, H. (2013). Erectile dysfunction. Lancet, 
381(9861), 153–165. doi:10.1016/S0140-6736(12)60520-0

Shiri, R., Koskimaki, J., Hakama, M., Hakkinen, J., Tammela, 
T. L., Huhtala, H., & Auvinen, A. (2003). Prevalence and 
severity of erectile dysfunction in 50 to 75-year-old Finnish 
men. The Journal of Urology, 170(6 Pt 1), 2342–2344. 
doi:10.1097/01.ju.0000090963.88752.84

Tan, J. K., Hong, C. Y., Png, D. J., Liew, L. C., & Wong, M. L. 
(2003). Erectile dysfunction in Singapore: Prevalence and 
its associated factors–a population-based study. Singapore 
Medical Journal, 44(1), 20–26.

Traish, A. M., Miner, M. M., Morgentaler, A., & Zitzmann, 
M. (2011). Testosterone deficiency. The American 

Journal of Medicine, 124(7), 578–587. doi:10.1016/j.
amjmed.2010.12.027

Walz, J., Perrotte, P., Suardi, N., Hutterer, G., Jeldres, C., 
Benard, F., … Karakiewicz, P. I. (2008). Baseline preva-
lence of erectile dysfunction in a prostate cancer screening 
population. The Journal of Sexual Medicine, 5(2), 428–
435. doi:10.1111/j.1743-6109.2007.00662.x

Wang, H. Y., Chao, C. H., Lin, C. L., Tseng, C. H., & Kao, 
C. H. (2016). Increased subsequent risk of erectile dys-
function among middle and old age males with chronic 
osteomyelitis: a nationwide population-based cohort study. 
International Journal of Impotence Research, 28(4), 143–
147. doi:10.1038/ijir.2016.17

Weber, M. F., Smith, D. P., O’Connell, D. L., Patel, M. I., de 
Souza, P. L., Sitas, F., & Banks, E. (2013). Risk factors 
for erectile dysfunction in a cohort of 108 477 Australian 
men. The Medical Journal of Australia, 199(2), 107–111.


