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INTRODUCTION 
Impaired sexual function is one of the most common adverse effects of prostatectomy. With a 

15-year overall survival rate of 62%, most patients have to live with potentially adverse post-

operative effects for many years (1). Furthermore, after prostatectomy the preservation of the 

patient’s sexual life is often used as a success criterion. Patients, physicians and health 

administrators are eager to compare the prevalence of impaired sexual function documented at 

their hospital or in their country with results from other institutions or countries. However, 

published papers reveal a wide range in prevalence of post-prostatectomy erectile dysfunction 

(ED) (2;3).  

 

Sexual function and sexual problems are important features of sexual life as perceived by 

patients. However, there is no international consensus regarding the definition of ED and 

sexual problems. In patient-completed questionnaires, ED (4) may thus be assessed  

differently by the affected patients. Furthermore, not all patients experience ED as a problem 

(5;6).  

 

Several factors have been shown to affect post-prostatectomy sexual life outcomes, such as 

the patients’ age, comorbidity, pretreatment erectile function and operative techniques, such 

as nerve-sparing procedures (2;7). However, few reports have adjusted for these factors when 

comparing inter-institutional rates of post-prostatectomy ED or sexual problems.  

 

In order to gain more insight in post-prostatectomy adverse effects, we initiated a 

collaboration between research groups from the USA (Prostate Cancer Outcomes and 

Satisfaction Treatment Quality Assessment [PROSTAQA]), Norway (Norwegian Urological 

Cancer Group [NUCG]) and Spain (The Spanish Group of Localized Prostate Cancer, 

Barcelona). We have previously documented significant differences between erectile function 

and sexual problem reported by patients scheduled for curative treatment for prostate cancer  

from Norway, the USA and Spain (5). In the present study, we have compared patient-

reported erectile function and experience of sexual problem after surgery in the same cohort. 

We anticipated finding significant inter-group differences 2-3 years after prostatectomy 
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regarding incidence of no erectile dysfunction (NoED) and sexual problem, but that these 

differences would disappear after adjusting for important pre-treatment variables. A 

secondary aim was to assess the relation between post-prostatectomy erectile function and 

sexual problems, separately for each of the three countries.  

 

PATIENTS AND METHOD 

Study design and patients 

Local ethical committees gave the permissions to create a combined de-identified electronic 

data file of the American, Norwegian and Spanish patients. The eligibility criteria were: 

histologically confirmed prostate cancer (PCa); clinical stage T1 or T2 tumor; known level of 

pretreatment prostate-specific antigen (PSA) and Gleason score; retropubic, laparoscopic or 

robot-assisted prostatectomy with or without nerve-sparing surgery; no neo-adjuvant 

androgen deprivation therapy; and valid responses to the questions about quality of erection 

and overall sexual problems, pretreatment  and 2-3 years after prostatectomy using the EPIC-

26/ EPIC-50 questionnaire (8;9). In the current study the term “valid” implies that 

substitutions for missing responses were not required. 

 

For each patient, the file also contained medical and sociodemographic data (comorbidity, 

PCa risk group (10), age, education and paired relationship) and surgical technique. 

 

Clinical variables 

Risk groups 

The risk groups were defined according to the European Guidelines on Prostate Cancer 

Treatment from 2012 (10). Low-risk: cT1-T2a and Gleason score 2-6 and PSA <10ng/mL. 

Intermediate risk: cT2b-T2c and Gleason score 7 and PSA 10-20ng/mL. High risk; cT3a 

and/or Gleason score 8-10 and/or PSA >20ng/mL.  

 

Pre-treatment variables 

Level of education was dichotomized into “less than high school” (low) and “high school or 

more” (high). Relationship status was dichotomized into “no paired relationship” versus 

“paired relationship”. Comorbidity (yes/no) was defined for any patient reporting at least one 

of five co-existing adverse health conditions: 1: diabetes, 2: heart failure and/or myocardial 

infarction and/or angina, 3; stroke 4; peptic ulcer and/or irritable bowel disease 5; asthma 

and/or bronchitis and/or breathing problems. 
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Expanded Prostate Cancer Index Composite (EPIC) 

Before any treatment and 2-3 years after surgery the patients completed a questionnaire 

containing EPIC-26 or EPIC-50 (8;9). The original questionnaire included 50 items (EPIC-

50) (8), but was later abbreviated to 26 items (EPIC-26) (9). These EPIC instruments assess 

five domains most often affected by treatment for PCa; urinary (2 domains), sexual, bowel 

and hormonal. Each domain covers four or five questions with multiple choice response 

alternatives. For the sexual domain the items separate patient-reported functions and domain-

specific bother (8;9). Within each domain a score can be calculated. The answers can also be 

dichotomized, resulting in categories that are probably easier to understand than scores for 

patients (11). No definition of ED and sexual problems is, however, provided for EPIC. The 

present report is based upon dichotomized responses to two identical items in the sexual 

domain in EPIC-26/50, one addressing sexual function and one sexual problem experience.  

 

The answers for Q9/Q28 “How would you describe the usual QUALITY of your erections 

during the last 4 weeks?” were dichotomized as “NoED” (erection firm enough for 

intercourse) vs “ED” (erection firm enough for masturbation and foreplay only, erection not 

firm enough for any sexual activity, none at all).  

The answers for Q12/Q39 “Overall, how would you rate your ability to function sexually 

during the last 4 weeks?” were dichotomized into “sexual problem” (described as moderate or 

big problem) vs “no sexual problem” (described as small, very small or no problem).  

 

Data management and statistics 

Binary variables were described using proportions and percentages. Crude between-country 

differences regarding categorical variables were analyzed using chi-square tests.  

ED and sexual problem 2-3 years after treatment for all patients were the dependent variables 

in the uni- and multivariate regression analyses. The strength of associations was expressed by 

odds ratios (ORs) and 95% confidence intervals (CIs). ED and sexual problem were  also 

assessed in the subgroup of men with NoED pretreatment. 

P-values <0.01 were considered statistically significant. All tests were two-sided. 

PASW for PC version 21.0 was used. 

 

RESULTS 
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Records for 1353 patients with prostatectomy were available from the USA, Norway and 

Spain. Due to one or more missing answers in Q9 and Q12 at baseline and/or at 2-3years, 109 

American, 155 Norwegian and 12 Spanish patients were excluded from the study, resulting in 

1077 eligible men (USA: 494, Norway: 472, Spain: 111). 

 

Compared to the Norwegian and Spanish patients the American patients were statistically 

significantly younger, fewer reported comorbidity and a larger proportion of patients had a 

high level of education (Table 1). Fifty-three percent of the American patients had low risk 

tumors compared to 30% of the Norwegian and 39% of the Spanish patients (p<0.01). Eighty 

percent of the American patients, 43% of the Norwegian and 20% of the Spanish patients 

underwent bilateral nerve-sparing surgery (p<0.01).  

 

Erectile function 

Of the 1077 eligible patients, 829 patients (77%) reported NoED before prostatectomy (USA: 

83%, Norway: 74%, Spain: 60%), with statistically significant differences between each of 

the three groups (p<0.01) (Figure 1). Two to three years after surgery a total of 290 men (27% 

of all eligible patients) reported NoED. Thirty-six percent of the American patients (n=176) 

described NoED compared to 22% of the Norwegian (n=103) and 10% of the Spanish (n=11) 

(p<0.01).  

 

Erectile function among patients with NoED pretreatment. 

Of the 829 patients with erection firm enough for intercourse (NoED) before prostatectomy, 

272 (33%) preserved NoED. There were statistically significant differences among patients 

from the three countries, with good erectile function (NoED) retained for 40% of the 

American, 28% of the Norwegian and 14% of the Spanish patients (Norway vs. USA p<0.01, 

Norway vs. Spain p=0.02, USA vs. Spain p<0.01) (Figure 2). 

 

Sexual problem 

Prior to prostatectomy 88% of the American patients reported No Sexual Problem, compared 

to 82% of the Norwegian and 71% of the Spanish patients (p<0.01) (Figure 3). Two to three 

years later no statistical significant difference in frequencies of sexual problem were found 

across the three countries with 53% of the American, 49% of the Norwegian and 44% of the 

Spanish patients reporting no sexual problem (p=0.12).  
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Bivariate and multivariate analyses. 

In  the bivariate analyses including all patients, pretreatment ED, comorbidity, age ≥65, low 

education level, intermediate and high-risk prostate cancer, prostatectomy without a nerve-

sparing procedure, and the country of treatment were all significantly associated with ED at 2-

3 years (Table 2a). In the multivariate analyses only pretreatment ED, age ≥65 and no nerve-

sparing procedure remained significantly associated with the probability of post-

prostatectomy ED (p<0.01). Although not statistically significant, the likelihood of 

developing post-prostatectomy ED increased by 20% for the Norwegian and 80% for the 

Spanish patients compared to the American patients.  

 

In the bivariate analyses restricted to patients with pretreatment NoED, the likelihood of post-

prostatectomy ED increased with comorbidity, age ≥65, low education level, PCa of 

intermediate or high risk, no or unilateral nerve-sparing and prostatectomy in Norway or 

Spain (Table 2b). In multivariate analysis only age and no nerve-sparing surgery remained 

significantly associated with the patients’ report of ED 2-3 years after prostatectomy. 

 

In the multivariate analysis, reporting a pretreatment sexual problem (OR 3.0, 95% CI 2.1-

4.3) and prostatectomy without a nerve-sparing procedure (OR 1.6, 95% CI 1.2-2.1) remained 

significantly associated with a post-prostatectomy sexual problem.   

  

Erectile function vs. sexual problem 

Among 246 American, 254 Norwegian and 57 Spanish patients whose erectile function 

changed from pre-prostatectomy NoED to ED 2-3years post-operatively, 35% of the 

American, 37% of the Norwegian and 44% of the Spanish patients reported no sexual 

problem (p=0.45) (Figure 4a).  

For patients in whom NoED was retained post-operatively (Figure 4b), 83% of the American 

and 85% of the Norwegian patients reported no sexual problem (p=0.77). Due to small sample 

size the Spanish patients were excluded from this analysis.   

 

DISCUSSION    

In multivariate analyses our comparative study did not reveal statistically significant 

differences among patients who had undergone prostatectomy at the participating American, 

Norwegian and Spanish institutions 2-3 years previously regarding prevalence of ED or the 

experience of a sexual problem. Differences between the three countries as to post-
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prostatectomy ED emerged only in the unadjusted analyses. Pretreatment erectile dysfunction, 

age≥65 years and non performance of nerve-sparing procedure were independent variables 

associated with post-prostatectomy ED. Pretreatment report of a sexual problem and non-

performance of nerve-sparing procedure significantly increased the likelihood of experiencing 

a sexual problem after treatment. Similar results were observed for ED in the sub-analysis, 

restricted to NoED pretreatment. Further, approximately one third of the patients developing 

post-prostatectomy ED did not report Sexual Problems, with no differences between the three 

countries. 

 

 In reviews, including patients from both American and European hospitals, large inter-

institutional variability of the prevalence of post-prostatectomy ED has been documented, 

leaving the impression that the success rate of post-prostatectomy NoED varies between 

different institutions (4;12). This might leave the impression, not at least in the lay press, that 

retaining erectile function after surgery primarily depends on the skills of the institution’s 

urologists. However, reviews do not usually take into account the patients’ pretreatment 

status, including potency, medical and socio-demographic factors, which may makes it more 

difficult for both medical professionals and in particular patients and the media to make valid 

comparison of the results.  

 

Increasing age, low education level, non-nerve-sparing prostatectomy and, not at least, 

pretreatment ED have been shown to reduce the likelihood of post-prostatectomy NoED 

(13;14). Our results confirm these findings. On this basis, our findings of non-significant 

between-country differences in ED in the adjusted analysis are important. These findings 

emerged not only when analyzing all patients, but also in the subgroup of patients with NoED 

before surgery. Similar findings as for post–prostatectomy ED were found for sexual 

problems reported after prostatectomy. Importantly, the performance of a bilaterally nerve-

sparing prostatectomy remained the only modifiable variable with a positive impact on 

preservation of post-prostatectomy erectile function and reduction of sexual problems, thus 

confirming other studies (15).  

 

Two large-scale American studies, PCOS (16) and CaPSURE (17) have documented 

differences in treatment outcome in American patients with different ethnicity over several 

years. In the PCOS study the African-Americans had better recovery of sexual function 

compared to non-Hispanic whites, who were more likely to report moderate or big sexual 
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problems at 60 months (18). The CaPSURE study found no differences in sexual function or 

sexual problems one year after treatment (19). Baseline sexual function was not assessed in 

this study.  

 

Namiki et al have in several studies (6;20) demonstrated that there are differences in erectile 

function and sexual problem among American and Japanese men treated for prostate cancer. 

They have pointed to the cultural differences between the two groups. To our knowledge we 

are the first to compare patient’s post-prostatectomy erectile function and sexual problems 

between American and European men, taking into account differences in pretreatment 

variables known to be associated with erectile dysfunction. We found significantly more 

American patients with NoED before treatment than was the case among men who underwent 

surgery in Norway and Spain. Further, the American patients were younger, and more had 

low risk tumors, possibly more often enabling performance of a bilateral nerve-sparing 

prostatectomy. These differences in favorable predictive factors explain the higher proportion 

of Americans with post-prostatectomy NoED emerged in the univariate analysis. On the other 

hand, as illustrated in Figure 1, the percentage reduction of men with NoED was rather 

similar. Moreover, in the multivariate analysis no statistically significant differences between 

the three groups regarding ED were apparent. 

 

The discrepancy between erectile function and the report of sexual problem in our study is 

another important finding. For at least one-third of our patients, ED 2-3 years after surgery 

was not perceived as a sexual problem, with approximately similar percentages in the three 

countries. Further, only one of six patients with preservation of NoED reported to have sexual 

problems. Developing post-prostatectomy ED is therefore not equivalent with reporting a 

sexual problem. We do not know the specific content of these men’s sexual problems, but 

similar results have been reported by Kimura et al (14) for men who suffered from post-

prostatectomy ED. The question may also be asked as to whether erectile function (NoED vs 

ED) or the patients’ problem experience has the greatest impact on the patient’s quality of life, 

an important outcome for all patients with PCa. Finally and importantly our findings suggest 

that future analyses should differentiate between functional aspects and problem experience. 

Such distinction is enabled by the different items in the sexual domain of the EPIC 

instrument.  

 

Strengths and limitations:  
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Our results cover patients who underwent surgery five to ten years ago, and the prevalence of 

post-prostatectomy ED might have decreased during the last decades as the urologists have 

gained more experience with nerve-sparing prostatectomy. Neither did we have data for the 

post-operative use of erectile aids, which might have differed between the three countries, not 

least due to possible out-of pocket expenses for these drugs. It is also questionable whether 

our results from the three multi-centre research groups truly reflect the experience of the 

individual country’s average patient undergoing prostatectomy. The Norwegian patients are 

from a national study which also include community hospitals, and the American and Spanish 

patients included were treated at university hospitals. The main strength of our study is the 

availability of pretreatment data for a large cohort of patients from different countries, using 

the same questions about their post-prostatectomy sexual life, thus enabling valid comparison.  

 

Conclusion: 

Valid statements about any differences between countries and institutions regarding the 

development of post-prostatectomy ED and sexual problems can only be made if both the 

patient’s pretreatment situation as to age and pre-prostatectomy erectile function, and the 

performance of bilateral nerve-sparing prostatectomy are taken into account. To enable such 

comparisons, equal reporting of all variables is required. Our results also underline the 

importance of reporting sexual function and sexual problem as two different dimensions of 

sexual life. 
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TABLE 1: PATIENT CHARACTERISTICS 

 

FIGURE 1  
NoED and No   SEXUAL PROBLEM, ALL PATIENTS 

A. Proportion of patients (%) with NoED before and 2-3 years post-RP. 

B. Proportion of patients (%) with No Sexual Problem before and 2-3 years 

post-RP.  

 

FIGURE 2 
SEXUAL FUNCTION POST TREATMENT FOR PATIENTS WITH 

NoED PRETREATMENT 
Proportion of patients (%) with ED             and NoED               2-3 years after 

treatment.    
 

FIGURE 3  
PATIENTS WITH NoED PRETREATMENT; SEXUAL PROBLEM 
A. Patients with ED post RP 

B. Patients with NoED post RP 
 

TABLE 2  
UNI AND MULTIVARIATE ANALYSIS 
A. ED and Sexual Problem post RP being the dependent variable analyzing all 

patients. 

B. ED post RP being the dependent variable analyzing patients with NoED 

pretreatment. 
 

  



TABLE 1.  

PATIENT CHARACTERISTICS 
 

    

Variable 

 n (%) 

USA 
(n=494) 

Norway 
(n=472) 

Spain 
(n=111) 

P-value Total 
(n=1077) 

Age 

<65yrs 

Median (range) 

 

381 (77) 

60 (39-79) 

 

286(61) 

64 (44-77) 

 

56 (50) 

56 (45-75) 

 

<0.01¹² 

 

723 (67) 

62(39-79) 

No reported 

comorbidity  

 

429 (87) 

 

334 (71) 

 

72 (65) 

 

<0.01¹² 

 

835 (78) 

Living together 431(87) 445(95) 98(88) <0.01¹³ 974 (91) 

Education above high 

school level  

 

422 (85) 

 

246 (52) 

 

6 (5) 

 

<0.01¹²³ 

 

674 (63) 

Risk group 4 

Low  

Intermediate  

High 

 

263 (53) 

199 (40) 

32 (7) 

 

140 (30) 

270 (57) 

62 (13) 

 

43 (39) 

65 (58) 

3 (3) 

 

<0.01¹²³ 

 

446 (41) 

534 (50) 

97 (9) 

Nerve sparing 

Bilateral 

Unilateral 

No 

 

397 (80) 

59 (12) 

37 (8) 

 

205 (43) 

138 (29) 

129 (27) 

 

22 (20) 

6 (6) 

80 (74) 

 

<0.01¹²³ 

 

624 (58) 

203 (19) 

246 (23) 

Patients with NoED 

pretreatment5 

 

412 (83) 

 

351 (74) 

 

66 (60) 

 

<0.02¹²³ 

 

829 (77) 

Patients with sexual 

problems 

pretreatment 

 

434 (88) 

 

388 (82) 

 

79 (72) 

 

<0.01¹²³ 

 

901 (84) 

¹Norway vs. USA      ²USA vs. Spain    ³Norway vs. Spain   
4
According to European Guidelines 

5
Erection firm enough for intercourse 

 



FIGURE 1  
All patients: Proportion of patients (%) with NoED before and 2-3 years after 

prostatectomy. 
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FIGURE 2 

PATIENTS WITH NoED PRETREATMENT: Proportion of 

patients (5) with or with ED or with NoED 2-3 years after 

prostatectomy   

 
Proportion of patients (%) with ED             and NoED               2-3 years after 

treatment.    
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FIGURE 3 
Proportion of all patients (%) with no sexual problem before and no sexual 

problem 2-3 years after prostatectomy  
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FIGURE 4.  

PATIENTS WITH NoED PRETREATMENT: Proportion (%) 

of patients reporting or not reporting a SEXUAL PROBLEM 

2-3YEARS AFTER RADICAL PROSTATECTOMY 
A. Patients who developed ED after prostatectomy 

B. Patients with NoED before and after prostatectomy (Spanish patients were 

excluded due to small sample size) 
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TABLE 2  
BIVARIATE AND MULTIVARIATE ANALYSIS 
ED and sexual problem being the dependent variable  
A. All patients  

B. Patients with NoED pretreatment 

 A. ALL PATIENTS (n=1077) B. PATIENTS WITH NoED 

PRETREATMENT (n=829) 
Erectile dysfunction post RP Sexual problem post RP Erectile dysfunction post RP  

Reference Categories Univariate analysis Multivariate analysis Univariate analysis Multivariate 

analysis 

Univariate analysis Multivariate analysis 

 OR (95%) p-value OR (95%) p-value OR (95%) p-value OR (95%) p-value OR (95%) p-value OR (95%) p-value 

Sexual function pretreatment             

No ED ED 6.2 (3.8-10.3) <0.01 4.6(2.8-7.7) <0.01         

Sexual problem pretreatment             

No problem Problem     3.2(2.2-4.6) <0.01 3.0(2.1-4.3) <0.01     

Co morbidity              

No Yes 2.1(1.5-3.1) <0.01 1.5(1.0-2.2) 0.06 1.2(0.9-1.6) 0.18   1.7(1.1-2.5) 0.008 1.3(0.9-2.0) 0.22 

Age              

<65yrs   ≥65 yrs 2.9(2.0.4.0) <0.01 1.9(1.3-2.7) <0.001 1.0(0.8-1.3) 0.98   2.5(1.7-3.6) <0.001 2.0(1.4-3.0) <0.01 

Education             

≥High school <High school 2.1(1.6-2.9) <0.01 1.2(0.9-1.8) 0.22 1.3(1.0-1.6) 0.06   2.0(1.4-2.7) <0.001 1.3(0.9-1.9) 0.17 

Living together             

Paired 

relationship 

No paired 

relationship 

0.9(0.6-1.4) 0.66   0.6(0.4-0.9) 0.02 0.6(0.4-1.0) 0.05 0.9(0.5-1.5) 0.64   

Risk group             

Low  Intermediate 1.7 (1.3-2.4) <0.01 1.3(0.9-1.8) 0.12 1.3(1.0-1.6) 0.06   1.7(1.2-2.3) 0.001 1.3(0.9-1.8) 0.15 

 High 2.4(1.4-4.1) <0.01 1.7(0.9-3.0) 0.09 1.5(1.0-2.3) 0.08   2.3(1.2-4.2) 0.008 1.8(0.9-3.3) 0.09 

Nerve sparing             

Bilateral Unilateral 1.6 (1.1-2.3) 0.01 1.3(0.9-1.9) 0.12 1.1(0.8)-1.5) 0.5 1.1(0.8-1.5) 0.5 1.6(1.1-2.3) 0.02 1.3(0.8-1.9) 0.28 

 No 3.8 (2.5-5.8) <0.01 2.1(1.3-3.3) 0.01 1.8(1.3-2.4) <0.01 1.6(1.2-2.1) <0.01 3.3(2.1-5.2) <0.001 2.0(1.2-3.4) <0.01 

Country             

USA Norway 2.0(1.5-2.6) <0.01 1.2(0.8-1.6) 0.35 1.2(1.0-1.6)  0.13   1.8(1.3-2.4) <0.001 1.1(0.8-1.6) 0.53 

 Spain 5.0(2.6-9.6) <0.01 1.8(0.8-3.8) 0.14 1.5(1.0-2.2)  0.08   4.3(2.1-8.9) <0.001 1.9(0.9.4.4) 0.12 

 


