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Abstract

Purpose This study aimed to identify predictors of
European men who self-reported being diagnosed with
benign prostatic hyperplasia (DxBPH) compared to men
with moderate-to-severe lower urinary tract symptoms
[American Urological Association Symptom Index (AUA-
SI) score >8] who did not self-report a BPH diagnosis
(non-DxBPH).

Methods Data were taken from the 2010 European
National Health and Wellness Survey; a cross-sectional,
self-administered, Internet-based questionnaire. This anal-
ysis included males >40 years with DxBPH or without
DxBPH, but with AUA-SI >8. Chi-square tests were used
for categorical variables and independent samples ¢ tests
were used for continuous variables. Logistic regressions
were conducted among all men >40 years to predict being
DxBPH.

Results About 1,638 DxBPH and 3,676 non-DxBPH men
were included. The estimated prevalence of DxBPH and
non-DxBPH was 8.53 and 19.13 %. Men with DxBPH were
older than non-DxBPH males (mean age 66.1 and 58.3,
P < 0.001). The mean AUA-SI score was 11.3 for DxBPH
and 13.2 for non-DxBPH. Being older (OR = 1.077),
having a university education (OR = 1.252), having pri-
vate health insurance (OR = 1.186), and specific health
behaviors/attitudes [regular exercise (OR = 1.191), visit-
ing a doctor within the previous 6 months (OR = 2.398),
consulting with a medical professional when not
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feeling well (OR = 1.097), reporting having an atten-
tive doctor (OR = 1.112)], and higher voiding symptoms
(OR = 1.032) were significant predictors of DxBPH.
Conclusions Older men with higher education and access
to care and more engagement in their healthcare were more
likely to self-report being diagnosed.

Keywords Benign prostatic hyperplasia - Predictors -
Lower urinary tract symptoms

Introduction

Benign prostatic hyperplasia (BPH) is a histological diag-
nosis of nonmalignant prostate enlargement, which may or
may not involve a verified bladder outlet obstruction and/
or lower urinary tract symptoms (LUTS) [1, 2]. Prevalence
estimates of men reporting moderate-to-severe LUTS can
vary by population and age. Although men may experi-
ence urinary symptoms, they may not seek medical care
or receive treatment for their symptoms. For example,
in a survey of men >50-year old in the United Kingdom
(UK)—designed to assess the prevalence of LUTS, self-
reported BPH, and health-seeking behavior—41 % of the
men reported moderate-to-severe LUTS; however, only
18 % reported that they had been diagnosed with BPH [3].
Erectile dysfunction can be associated with LUTS and
BPH [4-10]; however, variability exists in the current pub-
lished prevalence data of coexisting erectile dysfunction
(ED) and LUTS/BPH [5, 11-14]. Rosen et al. [5] con-
ducted a study in the USA and six European countries to
investigate the relationship between LUTS and sexual dys-
function in older men. Results were consistent from one
country to another. Although 90 % of the men had LUTS,
only 19 % had sought medical help for urinary problems
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and only 11 % had been medically treated [5]. Sexual dis-
orders and their bothersomeness were strongly related to
both age and severity of LUTS.

While a BPH diagnosis may not be needed before ini-
tiating LUTS treatment [1, 2], a BPH diagnosis represents
a treatment-seeking outcome. This study aimed to iden-
tify predictors of reporting being diagnosed with BPH
(DxBPH), as opposed to having moderate or severe LUTS
(AUA-SI score >8) and no diagnosis (non-DxBPH) in a
European population. Further, the analysis was repeated for
men with ED to identify whether different predictors were
associated with a diagnosis of BPH, since most men seek-
ing treatment for either LUTS or ED have both conditions
[11]. Understanding these predictors may provide addi-
tional information to clinicians as they are evaluating men
who may be at risk for BPH or who may benefit from edu-
cational efforts to recognize the symptoms and treatment
options for managing BPH.

Methods
Study design

Data were taken from the 2010 European (EU) National
Health and Wellness Survey (NHWS), a cross-sectional,
self-administered, Internet-based questionnaire fielded in
five countries, including France, Germany, Italy, Spain,
and the UK. The NHWS is weighted by age and gender to
reflect the demographic composition of each country’s total
adult population. Weights are based on the International
Database of the US Census Bureau and Organization for
Economic Cooperation and Development. The survey col-
lects data such as demographics, general health, and mul-
tiple disease and treatment characteristics, resource utili-
zation, healthcare access, symptoms, treatment adherence,
satisfaction, work productivity and activity impairment,
and health-related quality of life. All participants provided
informed consent, and the study protocol was approved by
the Essex Institutional Review Board (Lebanon, New Jer-
sey, USA) (Approval number KH-NHWS-EU2011-3753).
Data were collected during three quarters in the 2010 EU
NHWS. A total of 219,935 invitations were sent to poten-
tial panel participants. Overall, 57,804 adults met survey
inclusion criteria, provided written (electronic) informed
consent, and completed the interview; 42,260 adults
responded, met inclusion criteria, and provided informed
consent, but terminated their participation; and 100,038
either did not respond or terminated participation prior to
their eligibility being determined (28.89 % response rate).
All men >40 in the NHWS sample were asked to com-
plete the American Urological Association Symptom Index
(AUA-SI). The severity of LUTS and treatment success
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are typically assessed using the AUA-SI, which has been
psychometrically validated in the target populations. The
AUA-SI measures the following three domains: voiding
(obstructive) symptoms; storage (irritative) symptoms;
and postmicturition symptoms [15]. The AUA-SI has
a five-item response set that ranges from “not at all” to
“almost always” for the individual items. Individual ques-
tions on the AUA-SI, as well as the overall AUA-SI score,
were evaluated. Respondents with an AUA-SI score >8
were considered to have moderate-to-severe LUTS [16].
Respondents were also questioned about their experi-
ences seeking professional help for the relief of their uri-
nary symptoms. Men’s health information was collected
in the NHWS survey, including self-reported ED and self-
reported diagnosed BPH.

All males >40 years were included in the analysis, if
they met one of the following requirements:

e reported DxBPH by responding yes to both of the fol-
lowing NHWS questions: (1) Do you have an enlarged
prostate (BPH)? and (2) If yes, was your BPH diag-
nosed?

e had no BPH diagnosis, though scored >8 on the AUA-
SI [16, 17] items; hereafter, referred to as non-DxBPH.

Respondents were categorized as self-reporting ED by
responding to the following:

e Which of the following have you experienced within
the last 12 months (premature ejaculation, difficulty
achieving/maintaining an erection, none of the above, or
decline to answer)?

e If they respond “yes” to “difficulty achieving/main-
taining an erection,” then they respond to the follow-
ing:

e In the past 6 months, have you had difficulty achieving/
maintaining an erection?

Covariates

Covariates for this analysis included demographic charac-
teristics such as age, marital status, education level, house-
hold income, health insurance, and employment status.
Also evaluated were health risk behaviors, such as body
mass index (underweight, normal weight, overweight, or
obese); alcohol consumption (consume alcohol vs. abstain
from alcohol); tobacco smoking (current smoker, former
smoker, or nonsmoker); and exercise (exercised vigorously
at least 1 day of the past 30 days). Comorbidities evaluated
in this analysis included atherosclerosis, congestive heart
failure, diabetes (type 1 and type 2), hypertension, mini-
stroke/transient ischemia attack, stroke, multiple sclerosis,
muscular dystrophy, Parkinson’s disease, stress urinary
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incontinence, and insomnia/sleep difficulties. The adjusted
Charlson comorbidity index (CCI) was used as a measure of
comorbidity burden [18]; the higher the CCI score, the more
severe the burden of comorbidity. Patient attitudes/behav-
iors were also examined through their responses on a Likert-
type response scale (strongly disagree to strongly agree).

Statistical analysis

Differences in sociodemographics, health risk behaviors,
comorbidity status and symptoms, and patient attitudes and
behaviors were examined using chi-square tests for cat-
egorical variables and independent samples ¢ tests for con-
tinuous variables. Two sets of bivariate analyses were con-
ducted in males >40-year old: DxBPH versus non-DxBPH,;
and based on the same cohort, men with ED were catego-
rized into men with DxBPH and non-DxBPH. Logistic
regression models were used to predict factors that may be
associated with a diagnosis of BPH. Significant variables
were collectively examined for potential multicollinearity
by examining tolerance and variance inflation factor assess-
ments. No evidence for multicollinearity was identified;
thus, a single step regression approach (i.e., entering all
predictors simultaneously) was used in the analysis.

Results
Prevalence

In the general population of European men >40 years of
age, the estimated prevalence of DxBPH was 8.53 %,
non-DXBPH (but AUA-SI >8) was 19.13 %, coexistent
ED/DxBPH was 5.27 %, and coexistent ED/non-DxBPH
(but AUA-SI >8) was 11.79 %.

Sociodemographic characteristics

Sociodemographic characteristics are summarized in
Table 1. Men who reported DxBPH were older than men
who had non-DxBPH (mean age 66.1 and 58.3, respec-
tively, P < 0.001; ED/DxBPH mean age 66.4, ED/non-
BPH mean age 59.1, P < 0.001). Differences in marital
status, having a university education, and annual household
income were found between men who reported DxBPH
and men who reported non-DxBPH.

Clinical characteristics

Clinical characteristics are summarized in Table 2. Statisti-
cally significant differences were found between men with
DxBPH compared to non-DxBPH men when evaluating
weight, smoking history, and exercise (Table 2).

Hypertension, sleep difficulties, and type 2 diabetes
were the most reported comorbidities in both DxBPH and
non-DXxBPH males. Men with DxBPH were more likely
to report hypertension (43.7 vs. 38.2 %, P < 0.001) com-
pared to non-DxBPH men. Also, men with DxBPH were
less likely to report sleep difficulties (17.0 vs. 24.0 %.
P < 0.001) compared to non-DxBPH men. There were no
differences in overall CCI. Regarding urinary symptoms,
the mean AUA-SI score was 11.3 for DxBPH males and
13.2 for non-DxBPH males; both the storage and voiding
symptom composite scores were lower among diagnosed
men compared to undiagnosed men (Table 2).

A majority of men in both groups reported visiting a
doctor within the previous 6 months. Men with DxBPH
were more likely to report consulting a medical profes-
sional when not feeling well, and feeling that their doctor
was more attentive compared to non-DxBPH men. In addi-
tion, men with DxBPH were less likely to indicate prefer-
ring over-the-counter (OTC) medications to prescriptions.
Health attitudes were similar between the groups in the
men’s willingness to make lifestyle changes to avoid taking
a prescription.

Overall, the men with ED had similar findings to the
overall population of men that were evaluated in this study.
Regarding urinary symptoms, only the summed storage
symptoms were significantly different because men with
ED/DxBPH reported fewer storage symptoms compared
to ED/non-DxBPH males. The average AUA-SI score was
12.2 for ED/DxBPH males and 13.7 for ED/non-DxBPH
males.

Predictors of a BPH diagnosis

Upon entering all variables into a single logistic regres-
sion model (Table 3), being from France (OR = 1.422),
Germany (OR = 1.803), Italy (OR = 2.250), or Spain
(OR = 1.351) versus the UK (reference group) was
associated with being diagnosed with BPH. Other fac-
tors that were significantly associated with DxBPH were
being older (OR = 1.077), having a university educa-
tion (OR = 1.252), and having private health insurance
(OR = 1.186). Health behaviors and attitudes, such as
regular exercise (OR = 1.191), visiting a doctor within
the previous 6 months (OR = 2.398), consulting with a
medical professional when not feeling well (OR = 1.097),
reporting having an attentive doctor (OR = 1.112), and
higher voiding symptoms (OR = 1.032) were all signifi-
cantly associated with a BPH diagnosis. Conversely, fac-
tors associated with a decreased likelihood of being diag-
nosed with BPH included being single (OR = 0.613),
being divorced (OR = 0.699), being widowed
(OR = 0.648), living with a partner (OR = 0.678), unsure
of insurance (OR = 0.465), being obese (OR = 0.752),
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Table 1 Sociodemographic differences between men diagnosed and undiagnosed with BPH and in men with ED who are diagnosed or undiag-

nosed with BPH
Diagnosed BPH Undiagnosed BPH P value ED with diagnosed ED without diagnosed P value
(DxBPH) (N =1,638) (non-DxBPH) BPH (ED/DxBPH)  BPH (ED/non-DxBPH)
(N =3,676) (N=1,012) (N =2,265)
Age (years), 66.1 +7.52 58.3 £10.61 <0.001 66.4 +7.41 59.1 £10.17 <0.001
mean + SD
Marital status <0.001 <0.001
Married (%) 79.8 63.2 79.6 65.9
Single, never married (%) 3.9 11.5 34 9.6
Divorced (%) 5.8 10.1 5.2 10.3
Separated (%) 2.3 2.9 2.8 2.9
Widowed (%) 3.7 3.1 4.2 24
Living with partner (%) 4.5 9.2 4.7 8.9
Education level <0.001 <0.001
Less than University 51.6 63.2 50.4 62.4
education (%)
University education 48.4 36.8 49.6 37.6
or higher (%)
Annual household income <0.001 0.009
Below country 38.4 45.3 39.0 44.8
median (%)
Above country 52.3 46.1 53.3 48.5
median (%)
Decline to answer (%) 9.3 8.6 7.7 6.8
Type of health insurance <0.001 <0.001
Public only (%) 74.1 77.3 74.1 77.8
Private (%) 24.6 17.7 244 17.2
Not sure (%) 1.3 5.0 1.5 5.0
Employment status <0.001 <0.001
Not currently 75.5 55.8 76.0 58.4
employed (%)
Employed (%) 24.5 442 24.0 41.6

BPH Benign prostatic hyperplasia, ED erectile dysfunction, SD standard deviation

being a current smoker (OR = 0.799), and having higher
storage symptom scores (OR = 0.850). Overall logistic
regression findings in the ED population (data not shown)
were similar, with the exception that having private health
insurance, consulting with a medical professional when
not feeling well, and being widowed were not predictors of
a BPH diagnosis.

Discussion

In this population-based analysis of European men >40-
year old, findings indicate that a large proportion of men
with moderate-to-severe LUTS have not been diagnosed
with BPH. Older men with higher education and access to
care were more likely to have been diagnosed. Having bet-
ter engagement in their healthcare and a better relationship
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with their doctor were factors also associated with a diag-
nosis. This study examined predictors of a diagnosis for
BPH in a general population; further, we analyzed a subset
of men who reported having ED to identify whether there
were different predictors of having their LUTS diagnosed.
Although less than one-third of middle-aged and older men
in the general population have coexisting LUTS and ED,
most men seeking treatment for either LUTS or ED have
both conditions. Symptom severity and impact on qual-
ity of life in each condition increase when LUTS and ED
coexist [11].

There is extensive literature showing that rates of uri-
nary symptoms [3, 5, 11, 12, 19, 20] and rates of ED [4,
11, 12] rise with age. Many men do not seek care for
these conditions [11, 21, 22]. In our study, older men with
greater education and higher income were more likely
to have been diagnosed with BPH. This may be because
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P value

ED without Diagnosed BPH
(ED/non-DxBPH) (N = 2,265)

5.98 £2.63

ED with Diagnosed BPH
(ED/DxBPH) (N = 1,012)

5.76 £3.42

P value

(non-DxBPH) (N = 3,676)

Undiagnosed BPH
6.90 £+ 2.63

Diagnosed BPH
(DxBPH) (N = 1,638)
5.45 £3.36

Table 2 continued

&

Springer

<0.001

<0.001

Summed storage symptoms

(mean * SD)
Summed voiding symptoms

6.74 £ 4.15 0.085

6.45 = 4.96

0.003

6.27 £ 4.07

5.88 £ 4.86

(mean *+ SD)
AUA-SI score (mean £ SD)

<0.001

13.7+£54

122+7.5

<0.001

132452

11.3+74

BPH Benign prostatic hyperplasia, CCI Charlson comorbidity index, ED erectile dysfunction, OTC over-the-counter, Rx prescription, SD standard deviation, TIA transient ischemic attack

physicians are more likely to solicit symptoms of LUTS
in older men compared to younger men, or younger men
may be less likely to discuss their symptoms. Our find-
ing about age is consistent with the literature, as symp-
tom rate and severity have been reported to increase with
age, and severity has been shown to be a determinant in
the decision to consult a physician [3]. Men who were
not employed were also more likely to have a diagnosis,
which, in conjunction with their older age, may suggest
that retired men are more likely to be diagnosed. Patients
who reported better engagement in their healthcare and a
better relationship with their doctor were more likely to be
diagnosed. This result may indicate a greater willingness
to discuss symptoms or to have their physician potentially
initiate a discussion of urinary symptoms compared to
those reporting symptoms, but not diagnosed. Diagnosed
men were less likely to prefer OTC medications to pre-
scription medications, which may indicate that they are
more likely to discuss symptoms with their physician and
actively seek care.

Interestingly, there was an association between marital
status and BPH diagnosis. Urinary symptoms (e.g., get-
ting up at night) may be more bothersome for married
men and their spouses, which may lead them to be more
active in seeking care. Differences in voiding and storage
symptoms suggest that the presence of symptoms gener-
ally is associated with a lower likelihood of diagnosis;
however, this should be interpreted cautiously, given the
context of the inclusion/exclusion criteria. By definition,
those in the undiagnosed group must have had a signifi-
cant symptom score. Those in the diagnosed group were
not required to have a high symptom score, as long as they
were diagnosed (e.g., their scores could have decreased
through treatment). As a result, the direction of the symp-
tom findings is somewhat an artifact of the definitions of
the groups.

There were also some substantial country differences:
Men in the UK were the least likely to be diagnosed rela-
tive to men in the other European countries. For the other
countries, men in Italy had the greatest likelihood of
reporting being diagnosed, followed by men in Germany,
France, and Spain, respectively. Each of these countries
has different healthcare systems which may affect access
to healthcare, including access to specialists. There may
also be cultural differences in how symptoms are viewed
by men in each of these countries and their willingness to
seek care.

Information on treatment was not available, so even
though some patients were not diagnosed, they may have
been receiving treatment for urinary symptoms. This infor-
mation was not available from this survey.

ED is a common comorbidity in the cohort of men diag-
nosed with BPH and in the cohort reporting moderate or
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Table 3 Logistic regression results of predictors of a BPH diagnosis

BPH diagnosis

BPH diagnosis among those with

ED

Variable OR 95 % CI P value OR 95 % CI P value
France 1.422 1.146, 1.765 0.0014 1.667 1.269, 2.190 0.0002
Germany 1.803 1.485,2.190 <0.0001 1.908 1.488, 2.447 <0.0001
Italy 2.250 1.823,2.776 <0.0001 2477 1.901, 3.227 <0.0001
Spain 1.351 1.033, 1.766 0.0279 1.874 1.332,2.635 0.0003
Age (years) 1.077 1.067, 1.087 <0.0001 1.080 1.067, 1.093 <0.0001
Marital status: single 0.613 0.453,0.829 0.0015 0.624 0.414,0.939 0.0237
Marital status: divorced 0.699 0.538, 0.909 0.0076 0.673 0.478, 0.949 0.0238
Marital status: separated 0.869 0.565, 1.336 0.5217 0.897 0.534, 1.506 0.6799
Marital status: widowed 0.648 0.450, 0.934 0.0199 1.212 0.749, 1.961 0.433

Marital status: living with partner 0.678 0.508, 0.905 0.0085 0.711 0.496, 1.020 0.0637
University educated 1.252 1.083, 1.446 0.0023 1.248 1.040, 1.498 0.0173
Income: above country median 1.064 0914, 1.237 0.4243 0.965 0.799, 1.166 0.7145
Income: decline to answer 1.004 0.786, 1.282 0.9736 1.047 0.747, 1.466 0.7907
Private insurance 1.186 1.002, 1.404 0.047 1.174 0.947, 1.457 0.1441
Not sure of insurance 0.465 0.286, 0.756 0.002 0.470 0.259, 0.852 0.0129
Employment status 0.980 0.821, 1.171 0.8267 1.014 0.812, 1.267 0.9006
BMI: underweight 0.407 0.109, 1.521 0.1812 0.357 0.072, 1.764 0.2065
BMI: overweight 0.996 0.846, 1.172 0.9608 0.944 0.767, 1.162 0.5867
BMI: obese 0.752 0.620, 0.913 0.004 0.755 0.595, 0.959 0.021

BMI: missing weight 0.370 0.107, 1.280 0.1164 0.285 0.036, 2.234 0.232

Former smoker 0.890 0.760, 1.043 0.1514 0.745 0.608,0.913 0.0046
Current smoker 0.799 0.649, 0.983 0.0343 0.683 0.525, 0.888 0.0045
Exercise behavior 1.191 1.040, 1.363 0.0115 1.214 1.024, 1.440 0.0256
Stroke 1.081 0.939, 1.245 0.279 0.439 0.246, 0.786 0.0055
Sleep difficulties 0.941 0.791, 1.119 0.4903 1.000 0.810, 1.234 0.9984
Summed storage symptoms 0.850 0.829, 0.871 <0.0001 0.876 0.848, 0.904 <0.0001
Summed voiding symptoms 1.032 1.015, 1.049 0.0002 1.044 1.022, 1.066 <0.0001
Visited the doctor in the past 6 months 2.398 1.674, 3.437 <0.0001 3.128 1.840,5.317 <0.0001
Consult a medically trained professional when not feeling well 1.097 1.023, 1.175 0.0089 1.073 0.983, 1.172 0.1151
My doctor is attentive 1.112 1.031, 1.200 0.0058 1.149 1.044, 1.264 0.0044
Prefer OTC medication over prescription 0.975 0.909, 1.046 0.4781 0.983 0.900, 1.074 0.6998

BPH Benign prostatic hyperplasia, BMI body mass index, CI confidence interval, ED erectile dysfunction, OR odds ratio, OTC over-the-counter

severe LUTS, with over 60 % of men in each group report-
ing ED; however, men with ED were not different than men
without ED in their responses to key predictors.

The NHWS relies upon respondents reporting that they
have been diagnosed with one or more specific disease
states. Given the nature of the survey, these diagnoses are
not clinically verified. The large sample size and popula-
tion-level analyses, based on weighted data to reflect the
demographic composition of the European population,
enhance the generalizability of this study; however, selec-
tion bias cannot be completely eliminated. The NHWS
survey is a self-administered, web-based survey, and there
may be subsets of the population that may be less likely

to participate, such as those who are not comfortable using
the Internet or who have limited access to the Internet.
Also, the questions used for assessing BPH and ED are
a limitation. The questions in the NHWS may not reflect
how conditions are diagnosed in a healthcare setting. The
item used to identify self-reported ED does not have the
breadth of information and symptoms or the psychometric
validity of a comprehensive validated instrument, like the
International Index of Erectile Function (IIEF). Although
participants did provide responses for the AUA-SI, nei-
ther it nor the IIEF questionnaire was used to screen and/
or define conditions in this study. Similarly, self-reported
diagnosed BPH may or may not represent a true histologic
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diagnosis of BPH. The survey does not provide information
on how the physician made the diagnosis nor how enlarged
prostate was defined. Also, response bias may be a factor
in that men may not accurately report their symptoms. The
NHWS is a general survey that addresses multiple disease
states and is not specifically designed to address aging male
conditions. Men who choose to take the survey may not be
aware that questions about erections or urinary symptoms
will be asked and may not feel comfortable addressing
those questions. Finally, recall bias may be a factor because
the NHWS survey only reflects the participants’ recollec-
tion of their symptoms and diagnoses and is not verified
using chart reviews or clinician diagnoses. Despite these
potential limitations, this study provides patients’ unique,
self-reported perspective on the burden associated with
these conditions.

In conclusion, older men with higher education and
access to healthcare insurance were more likely to self-
report being diagnosed with BPH. In addition, men who
were more involved in their healthcare as demonstrated by
healthcare behaviors and attitudes were also more likely
to be diagnosed. Understanding the characteristics of men
who may be more or less likely to be diagnosed with BPH
may provide valuable insights to physicians as they evalu-
ate men that may be at risk for BPH and or who may ben-
efit from education aimed at understanding symptoms and/
or the management of BPH.
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