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Purpose: To investigate the association of erectile dysfunction (ED), premature ejaculation (PE), and chronic prostatitis/chronic 
pelvic pain syndrome (CP/CPPS) in men with late-onset hypogonadism (LOH). 
Materials and Methods: We reviewed the data of 408 enrolled men between January 2014 and January 2019. All participants 
completed the Androgen Deficiency in the Aging Male (ADAM), international index of erectile function-5 (IIEF-5), National 
Institutes of Health chronic prostatitis symptom index (NIH-CPSI), and premature ejaculation diagnostic tool (PEDT) ques-
tionnaires. Participants were divided by ADAM positive (ADAM+: Group 1) and ADAM negative (ADAM–: Group 2). 
Results: Total of 289 subjects were in Group 1 and 119 were in Group 2. The mean age was 53.8±7.8 years. The mean total 
testosterone was 4.8±1.2 ng/dL and showed no differences between the groups (p=0.839). In Groups 1 and 2, ED (IIEF≤21) 
was identified in 233 (80.6%) versus 37 (31.1%), respectively (p<0.001). The prevalence of PE (PEDT≥9) was 112 (38.7%) 
versus 13 (10.9%) in Groups 1 and 2, respectively (p<0.001). However, PE (intravaginal ejaculation latency time<5 minutes) 
showed no differences between the groups (p=0.863). The incidence of chronic prostatitis (NIH-CPSI pain score≥4) showed 
significant differences with 49 (17.0%) versus 8 (6.7%) in Groups 1 and 2, respectively (p=0.007). IIEF-5 total score showed 
the significantly highest negative correlation (r=-0.313, p<0.001). 
Conclusions: Those who complained of LOH symptoms and positive results in the ADAM questionnaire need to be assessed 
concurrently with the above questionnaires. This could aid useful to detect of ED, PE, and chronic prostatitis co-occurrence.
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INTRODUCTION

The National Health and Social Life Survey and 
Massachusetts Male Aging Study reported that the 
prevalence of erectile dysfunction (ED) increases with 
age [1,2]. Additionally, the incidence increases with 
several comorbidities, including hypertension, diabetes 
mellitus, and coronary heart disease [3]. Late-onset hy-
pogonadism (LOH), which is character ized by decreased 
sexual function and desire, also correlates with ED. 

Globally, premature ejaculation (PE) is one of the 
most common sexual dysfunction (SD) in men; the 
prevalence of PE is approximately 14.0% to 19.5% [4]. 
PE affects not only the patients but also causes con-
siderable sexual distress in their partners. PE has a 
multifactorial pathogenesis, including psychologic and 
organic factors. Previous studies have reported that 
apart from the imbalance of serotonin receptors, age, 
lower urinary tract symptoms (LUTS), ED, prostatitis, 
and LOH may also contribute to occurrence of PE [5-7].

Chronic prostatitis/chronic pelvic pain syndrome 
(CP/CPPS), defined as National Institutes of Health 
(NIH) category III prostatitis, is a common syndrome 
affecting about 15% of all men [8]. Tran and Shoskes 
[9] reviewed the association of CP/CPPS and SD, which 
revealed that men with CP/CPPS were significantly 
more likely to experience ED and PE than the general 
population. 

In a previous study, biochemical androgen defi-
ciency (bAD) was a common finding in men with ED. 
It has been postulated that sex hormones may also be 
an important factor in the development of prostatitis 
[10]. Several studies have already investigated the as-
sociation of ED, PE and CP/CPPS or ED, PE and LOH, 
respectively [11-13]. Morley et al [14] evaluated the 
validation of screening LOH using the Androgen Defi-
ciency in the Aging Male (ADAM) questionnaire, and 
it showed acceptable data in their study. Kang et al [15] 
also studied SD and LOH using the ADAM question-
naire, but the authors only revealed their risk factors. 

And none of the previous study revealed the associa-
tion of SD, CP in men who complain of hypogonadal 
symptoms. In the present study, we investigated the 
association of ED, PE, and CP/CPPS in men with LOH 
using simple self-reported questionnaires, which are 
the preferred screening tool for non-invasive method 
with reliable results.

MATERIALS AND METHODS

1. Study population
We reviewed the data of 1,120 men who visited our 

health care center for check-up of their health sta-
tus between January 2014 and January 2019. So, all 
participants were evaluated by a clinical assessment, 
weight, height, body mass index (BMI), and other char-
acteristics. Total testosterone (TT), total cholesterol, 
triglycerides (TG), high density-lipoprotein, low density-
lipoprotein, glycosylated hemoglobin, blood counts, and 
prostate specific antigen were assessed from morning 
blood samples in most of the participants to minimize 
diurnal fluctuations. Exclusion criteria: (1) The partici-
pants who were younger than 40 years and older than 
79 years because we focused on middle-aged men. (2) 
Those who did not completely fill out all four question-
naires. (3) Subjects pre-diagnosed and medication with 
hypertension, diabetes-mellitus, cerebrovascular dis-
ease, coronary heart disease, psychologic disease, neuro-
genic disease, LOH, previous urologic surgical history, 
recent urologic infection history. (4) Those who refused 
to take transrectal ultrasonography and urine flowm-
etry. A total of 408 participants were enrolled. 

2. Ethics statement
The present study protocol was reviewed and ap-

proved by the Institutional Review Board (IRB) of 
Gyeongsang National University Hospital (IRB No. 
2019-10-010). The need for informed consent was waived 
by the IRB based on the retrospective nature of the 
study.

3. Questionnaire
All participants completed the ADAM, international 

index of erectile function-5 (IIEF-5), NIH-chronic pros-
tatitis symptom index (NIH-CPSI), and premature 
ejaculation diagnostic tool (PEDT) questionnaires, 
which have validated Korean versions, after sufficient 
explanation of each item. Participants also reported 
the intravaginal ejaculation latency time (IELT). 
ADAM positive (ADAM+: Group 1) participants were 
defined as: (1) those who answered yes for question 1 
or 7; or (2) a summed total score of more than 3 in the 
remaining eight questions. ADAM negative (ADAM–) 
participants were classified as Group 2. NIH-CPSI pain 
scores ≥4 were defined as CP positive and NIH-CPSI 
pain scores <4 were defined as CP negative. Partici-
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pants reported their IELT: <1 minute, 1–5 minutes, and 
>5 minutes. IELT was defined as PE >5 minutes. Men 
with PEDT scores ≥9 were classified as having PE. We 
classified IIEF-5 scores ≤21 as having ED.

4. Statistical analysis
Data are expressed as mean value and standard 

deviation unless otherwise specified. Continuous vari-
ables were evaluated using the Student’s t-test and cat-
egorical variables were evaluated using the chi-square 
test for intergroup comparisons. The correlations and 
statistical analyses were performed using IBM SPSS 
ver. 25.0 (IBM Corp., Armonk, NY, USA). All tests were 
two-sided and significant differences were set at p<0.05.

RESULTS

Table 1 shows the characteristics of the 408 par-
ticipants and those of Group 1 (ADAM+) and Group 
2 (ADAM–). The mean age was 53.8±7.8 years. Age, 
weight, height, and BMI showed no significant differ-
ences between the groups. Except for TG (p=0.035), all 
other results from blood samples showed no differences 
between the groups. Although all participants had not 
provided blood samples early in the morning, the mean 

TT was 4.8±1.2 ng/dL and showed no significant differ-
ences between the groups (p=0.839). The prostate size 
measured by transrectal ultrasonography and the max 
flow rate by urine flowmetry showed similar results 
(p=0.641 and p=0.685, respectively). A total of 11 sub-
jects reported their medical history, such as hyperten-
sion, diabetes mellitus, and coronary heart disease.

Table 2 shows the sub-scores of NIH-CPIS, IIEF-5, 
and PEDT according to the groups. The mean of NIH-
CPSI total, pain, voiding, quality of life (QOL) scores 
were 9.1±6.5, 1.7±2.4, 2.9±2.3, and 4.3±2.4, respectively, 
in Group 1. All scores were significantly higher in 
Group 1 than in Group 2 (p<0.001). The mean of IIEF-
5 total and satisfaction scores were 16.9±5.5 and 1.7±0.8, 
respectively, which were lower than those of Group 2 
(p<0.001). The mean of PEDT score was significantly 
higher in Group 1 than in Group 2 (p<0.001).

Table 3 shows the comparison of the prevalence and 
severity of ED, PE, and CP according to the groups. 
In Groups 1 and 2, ED (IIEF≤21) was identified in 233 
(80.6%) versus 37 (31.1%); moderate and severe ED was 
only found in Group 1. These results showed significant 
differences (p<0.001). The prevalence of PE (PEDT≥9) 
was 112 (38.7%) versus 13 (10.9%) in Groups 1 and 2, 
respectively (p<0.001). However, the incidence of PE 

Table 1. Baseline characteristics of all participants

Variable Total (n=408) Group 1 (n=289) (ADAM+) Group 2 (n=119) (ADAM–) p-value

Age (y)  53.8±7.8 53.9±8.0 53.3±7.3 0.486
Height (cm) 171.0±5.9 171.1±5.8 170.7±5.7 0.573
Weight (kg) 72.2±9.4 72.6±9.5 71.2±9.2 0.181
Body mass index (kg/m2) 24.6±2.8 24.7±2.7 24.4±3.0 0.356
WBC (×103) 6.1±1.3 6.1±1.7 6.0±1.9 0.893
Hemoglobin (g/L) 15.2±1.0 15.2±0.9 15.2±1.1 0.794
Cholesterol (mg/dL) 185.8±35.5 185.2±35.6 187.1±35.6 0.615
Triglycerides (mg/dL) 136.7±82.6 130.2±70.9 152.5±104.6 0.035
HDL (mg/dL) 52.0±13.1 51.9±13.1 52.2±13.3 0.839
LDL (mg/dL) 122.2±33.1 122.4±33.7 121.8±31.5 0.869
Protein (g/dL) 7.2±0.4 7.2±0.4 7.1±0.4 0.185
Albumin (g/dL) 4.6±0.2 4.6±0.3 4.5±0.2 0.332
C-reactive protein (mg/L) 1.1±1.4 1.1±1.3 1.0±1.4 0.757
HbA1c (%) 5.7±0.7 5.7±0.7 5.8±0.8 0.350
Total testosterone (ng/mL) 4.8±1.2 4.7±1.7 4.8 ±1.3 0.839
Total PSA (ng/mL) 1.2±1.0 1.2±0.9 1.1±0.8 0.287
Prostate size (g) 27.5±8.5 27.6±8.3 27.2±9.1 0.641
Maximum flow rate (mL/s) 17.8±8.8 17.9±8.9 17.5±8.8 0.685

Values are presents as mean±standard deviation. 
ADAM: Androgen Deficiency in the Aging Male, WBC: white blood cell, HDL: high density-lipoprotein, LDL: low density-lipoprotein, HbA1c: glyco-
sylated hemoglobin, PSA: prostate specific antigen.
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(IELT<5 minutes) showed no differences between the 
groups (p=0.863). Originally, we collected data of IELT 
for <1 minute, 1–5 minutes, and >5 minutes, and these 
subclassifications might have induced these insignifi-
cant differences. The incidence of CP (NIH-CPSI pain 
score≥4) showed significant differences with 49 (17.0%) 
versus 8 (6.7%) in Groups 1 and 2, respectively (p=0.007). 
Beyond these results, more ED, PE, and CP patients 
were identified as ADAM+. 

Table 4 shows the Pearson’s correlation between 
the ADAM questionnaire and NIH-CPSI, IIEF-5, and 
PEDT questionnaire scores. IIEF-5 total score showed 
the significantly highest negative correlation (r=-0.313, 
p<0.001). NIH-CPSI total score (r=0.256), pain score 

(r=0.241), voiding score (r=0.257), and QOL score (r=0.233) 
also showed significant correlations (all p<0.001). Ad-
ditionally, PEDT total score showed a similar result 
(r=0.215, p<0.001). 

DISCUSSION

The present study was a cross-sectional study of the 
association between ED, PE, and CP among the men 
who had LOH symptoms based on the self-reported 
ADAM questionnaire. According to the European Male 
Ageing Study (EMAS), when the TT levels was less 
than 10 nM, the prevalence of bAD was 23.3% in men 
aged 40 to 79 years [16]. Moreover, the EMAS recently 
defined strict diagnostic criteria for LOH to include 

Table 3. Stratification of ED, PE, and CP according to ADAM

Variable Total (n=408) Group 1 (n=289) (ADAM+) Group 2 (n=119) (ADAM–) p-value

ED (IIEF-5≤21) 270 (66.2) 233 (80.6) 37 (31.1) <0.001
   Mild (12–21) 224 (54.9) 187 (64.7) 37 (31.1)
   Moderate (8–11) 18 (4.4) 18 (6.2) 0 (0)
   Severe (≤7) 28 (6.9) 28 (9.7) 0 (0)
PE (PEDT≥9) 125 (30.6) 112 (38.7) 13 (10.9) <0.001
   Probable (9–10) 58 (14.2) 51 (17.6) 7 (5.9)
   Definite (≥11) 67 (16.4) 61 (21.1) 6 (5.0)
PE (IELT<5 min) 226 (55.3) 161 (55.7) 65 (54.6) 0.863
   Mild (1–5 min) 194 (47.5) 137 (47.4) 57 (47.9)
   Severe (<1 min)      32 (7.8) 24 (8.3) 8 (6.7)
CP (NIH-CPSI pain score≥4)    57 (14.0) 49 (17.0) 8 (6.7) 0.007

Values are presented as number (%).
ED: erectile dysfunction, PE: premature ejaculation, CP: chronic prostatitis, ADAM: Androgen Deficiency in the Aging Male, IIEF-5: international 
index of erection function-5, PEDT: premature ejaculation diagnostic tool, IELT: intravaginal ejaculation latency time, NIH-CPSI: National Institutes 
of Health chronic prostatitis symptom index.

Table 4. Correlation between ADAM and NIH-CPSI sub-scores, IIEF-5, 
PEDT with Pearson’s correlation in ADAM+ group

Variable
Group 1 (n=289) (ADAM+)

r p-value

NIH-CPSI pain 0.241 <0.001
NIH-CPSI voiding 0.257 <0.001
NIH-CPSI QOL 0.233 <0.001
NIH-CPSI total 0.256 <0.001
IIEF-5 -0.313 <0.001
PEDT 0.215 <0.001

ADAM: Androgen Deficiency in the Aging Male, NIH-CPSI: National 
Institutes of Health chronic prostatitis symptom index, IIEF-5: inter-
national index of erection function-5, PEDT: premature ejaculation 
diagnostic tool, QOL: quality of life.

Table 2. The comparisons of the self-reported questionnaire scores 
according to ADAM

Variable
Group 1 (n=289)

(ADAM+)
Group 2 (n=119)

(ADAM–)
p-value

IIEF-5 16.9±5.5 22.6±2.4 <0.001
PEDT 7.6±4.1 4.5±3.6 <0.001
NIH-CPSI 
   Pain 1.7±2.4 0.5±1.6 <0.001
   Voiding 2.9±2.3 1.5±1.5 <0.001
   QOL 4.3±2.4 3.1±1.9 <0.001
   Total 9.1±6.5 5.1±3.5 <0.001

Values are presented as mean±standard deviation. 
ADAM: Androgen Deficiency in the Aging Male, IIEF-5: international 
index of erection function-5, PEDT: premature ejaculation diagnostic 
tool, NIH-CPSI: National Institutes of Health chronic prostatitis symp-
tom index, QOL: quality of life.
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the simultaneous presence of reproducibly low serum 
testosterone (TT<11 nM and free testosterone<220 pM) 
and three sexual symp toms (ED, reduced libido, and 
morning erection). According to these cri teria, only 2% 
of men aged 40 to 80 years have LOH [17]. 

In present study, despite non-repeated hormonal 
level check and the low number of participants, 54 par-
ticipants (13.2%) had LOH based on TT level (<300 ng/
dL), which was consistent with overseas studies. On the 
other hand, Lee and Lee [18] reported that low TT level 
(cut-off value <3.5 ng/mL) was significantly correlated 
with prostatitis-like symptoms and cut-off value <3.0 
ng/mL showed no statistical differences. Originally, we 
assessed the association of ED, PE, and CP by the TT 
level. According to the TT level, only the prostate size 
and maximum flow rate showed significant differences 
between the LOH and normal participants (p=0.003, 
p=0.049, respectively). No other statistical differences 
were seen in any of the questionnaires. Lee et al [19] 
reported that TT showed no significant correlation 
with prostate size and Qmax in middle-aged eugonadal 
men (TT≥3.0 ng/mL). However, we primarily focused 
on evaluate the relationship between urologic diseases 
according to the ADAM questionnaire groups. 

Due to the retrospective nature of study and partici-
pants visiting our healthcare center for just a medical 
check-up, it was impossible to take the blood samples in 
the same time for all participants and difficult to per-
form repeat tests. Thus, we decided to assess the LOH 
group by using the ADAM questionnaire. The study by 
Tang et al [20] on ED in Chinese men with LOH was 
conducted using the ADAM/aging male’s syndrome 
(AMS) question naires to screen participants aged 40 
to 69 years. The rates of LOH were 80.77% and 32.34%, 
the mean AD rates were 14.02% and 43.69% (accord-
ing to the TT and cFT cut-off levels), and the clinical 
prevalence rates of LOH were 37.85% and 15.42% for 
ADAM+ and AMS+ participants, respec tively. Addi-
tionally, Marberger et al [21] found that 10.2% of the 
participants had LOH, and in the present study, the 
clinical prevalence of LOH was 70.8% among enrolled 
men.

Lee [22] reported that PE is correlated with ED and 
LUTS in middle-aged men by using PEDT, IPSS and 
IIEF. The Odds ratio for PE also increased with the 
severity of LUTS or ED after adjusting for potential 
confounding factors, such as age, metabolic syndrome 
components, TT. However, to the best of our knowledge, 

this is the first study of association of ED and PE, as 
well as CP, in men with LOH symptoms by using the 
self-reported ADAM questionnaire. Previous studies 
postulated that ED is strongly related to metabolic syn-
drome and cardiovascular disease risk. Jackson et al [23] 
found that type 2 diabetes mellitus is the second stron-
gest predictor of ED after age. Ogden et al [24] and 
others [25] showed that ED is more prevalent in men 
with metabolic syndrome, especially in obese patients. 
However, the present study did not assess whether the 
presence of ED was an effect of comorbidities or not, 
and all of the men were enrolled by the self-reported 
questionnaires. Additionally, the use of tobacco has 
positive predictive effect of worse ED. However, we 
also could not assess the social habits fully due to the 
retrospective nature of study.

Corona et al [26] reported that testosterone is known 
to have a central and peripheral action in the ejacula-
tory process and an epidemiological study in 2008 [7] 
reported that an increase in testosterone was associ-
ated with the prevalence of PE. By contrast, the attri-
bution of ED as a result of hypogonadism needs to be 
debated. Marberger et al [21] refute the hypothesis that 
TT is an indicator of ED and stated that age is a more 
valuable predictor. Hypogonadism is a common finding 
in men with ED. The present study also indicated that 
the majority of men with LOH had ED (ADAM+; 233 
[80.6%] versus ADAM–; 37 [31.1%], p<0.001). The sever-
ity of ED showed similar results. It has been reported 
that sex hormones may also be an important factor in 
the development of prostatitis [27]. Thus far, an evi-
dence of a link between CP/CPPS and ED remains to 
be determined. Recent findings regarding the genetics 
of patients with CP suggest an underlying problem 
with androgen regulation that may contribute to the 
development of prostatitis [28]. In one small case-con-
trol study, patients with CP/CPPS were found to have 
higher serum levels of androstenedione and testoster-
one and lower levels of cortisol as compared to the con-
trols [29]. Our study showed the same result as those 
of the above studies: the Group 1 had 49 participants 
(17.0%) with CP, and the Group 2 had 8 participants 
(6.7%) with CP (p=0.007). 

Although these results were analyzed by only self-
reported questionnaires, the prevalence differences 
between groups revealed a useful information to clini-
cians. It is difficult to regard ED, PE, and CP as indi-
vidual diseases in men with LOH. Additionally, the 
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statistical positive correlations between the ADAM 
questionnaire and NIH-CPSI sub-scores, IIEF-5 total 
score, and PEDT total score were also the power of the 
present study. Nevertheless, evaluation of correlation 
between the IIEF-5 and ADAM questionnaire can be 
controversial. Because who complain for question 1 or 
7 of ADAM, they can be considered as ADAM+ and 
it will be somewhat redundant. But, ADAM+ include 
those who also complain of more than three other 
questions of ADAM and has normal erectile function. 
So we decided evaluate the correlation of IIEF-5 and 
ADAM questionnaire. 

This study has some limitations. First, as mentioned 
above, the retrospective design and cross-sectional na-
ture make inferences problematic. Second, the collected 
data were from a single institution and this indicates 
a potential selection bias; however, the sample size was 
relatively large to validate our results. We also col-
lecting data continuously and multicenter study will 
be designed closely. Third, the TT level check was not 
done more than twice, and the existence of time dif-
ferences may have caused non-significant findings 
in bAD groups. This will need the implementation of 
a more precise and consistent protocol in our future 
study. Lastly, the protocol of the study by self-reported 
questionnaires might create another limitation. Self-
reported scores reflect the diagnosis of LOH, ED, PE 
and CP is non-sense to global guidelines. It also inac-
curately than does biological and/or histological diag-
nosis. However, our results can be useful to primary 
clinicians to make suspicion for SD, CP in men who 
complain of LOH symptoms only by self-reported ques-
tionnaire, even it is not absolute diagnosis. 

CONCLUSIONS

More ED, PE, and CP participants were found in the 
Group 1. Severe cases were also more common in the 
Group 1. All of the NIH-CPSI sub-scores, IIEF-5, and 
PEDT score showed positive correlations with ADAM 
questionnaire scores. This suggests that those who 
complained of LOH symptoms and positive results in 
the ADAM questionnaire need to be assessed concur-
rently with the above questionnaires. This could aid to 
screening of ED, PE, and CP co-occurrence.
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