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Abstract
Objective—To examine, in a community-based sample, the use of prescription drugs for lower
urinary tract symptoms/benign prostatic hyperplasia (LUTS/BPH), overactive bladder, erectile
dysfunction, urinary incontinence, and painful bladder syndrome; and to determine whether the
use of recommended medications varied by sociodemographics, symptom severity, access to care,
and other factors.

Subjects and methods—In a cross-sectional analysis of data obtained from 5503 men and
women residents participating in the Boston Area Community Health Survey of Boston, MA,
urological symptoms were ascertained by in-person interviews conducted during 2002–2005,
using validated symptom scales. Medication use in the past 4 weeks was captured using a
combination of drug-inventory methods and self-report.

Results—Compared to the prevalence of symptoms, the prevalence of use of medications for
urological conditions was very low among men and women. The highest prevalence of use was
among men with moderate-to-severe LUTS/BPH symptoms, where 9.6% used recommended
drugs. Use of medications did not vary consistently by race/ethnicity or socioeconomic status, but
was often associated with symptom severity. More frequent and more recent use of medical care
was also associated with greater use of urological medications.

Conclusions—Only a small proportion of community-dwelling men and women with urological
symptoms are receiving recommended effective drug treatments for urological conditions. While
not all persons are candidates for drug treatment, our results suggest that there is a substantial
unmet need in the general population.
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Introduction
The burden of urological diseases in America is immense, both financially and personally
[1]. While population-based administrative data might provide estimates of disease
prevalence and patterns of care [2], poor access to care and shorter visits with overtaxed
healthcare providers might result in an underestimation of certain medical conditions. The
concept of the ‘illness iceberg’ describes the distribution of disease in the general
population; only a small proportion is above the surface, presented to and diagnosed by
physicians, while most remains below the surface [3]. Despite the high prevalence and
adverse impact on quality of life of erectile dysfunction (ED), LUTS/BPH, overactive
bladder (OAB), urinary incontinence (UI) and painful bladder syndrome (PBlS), those
affected might not present to the healthcare system, and/or symptoms might not be elicited
by healthcare providers. Thus, many do not receive symptom relief from proven
pharmacotherapies. In addition, many urological conditions become more prevalent with
age, adding to the comorbidity burden of the growing elderly population in the USA.

Our objectives were to explore the patterns of use of prescription drugs for urological
conditions among community-dwelling men and women, considering drugs shown to be
effective in randomized clinical trials and recommended in relevant clinical guidelines. We
considered symptoms of LUTS/BPH and ED among men, and UI, OAB and PBlS among
men and women. We first determined what medications were recommended for urological
conditions at the time of our data collection. Subsequently, we determined whether the use
of recommended medications varied by: (i) sociodemographics; (ii) symptom severity; (iii)
inclination to seek care; (iv) health system factors, including access to care; and (v) the
presence of comorbidities.

Subjects and methods
The Boston Area Community Health (BACH) Survey is supported by the USA National
Institutes of Health (National Institute of Diabetes and Digestive and Kidney Diseases) and
is a population-based, epidemiological cohort study conducted among 5503 men and women
aged 30–79 years and residing in Boston, MA. A multistage, stratified-cluster sampling
design was used to recruit similar numbers of persons in pre-specified groups defined
according to age (30–39, 40–49, 50–59 and 60–79 years), race and ethnic groups (black,
Hispanic, white) and gender. Baseline data were collected between April 2002 and June
2005 during a 2-h interview conducted by a trained, bilingual interviewer, after obtaining
written informed consent. Interviews for 63.3% of eligible persons were completed, with a
resulting study population of 2301 men and 3202 women, comprised of 1767 black, 1877
Hispanic and 1859 white participants. Information collected included comorbidities,
medication use, anthropometrics, income, education and health-seeking behaviour. All
protocols and procedures were approved by New England Research Institutes’ Institutional
Review Board; further details were reported previously [4].

Because of the cross-sectional nature of the data used in this analysis, we estimated the
prevalence of medication use: (i) among all BACH participants regardless of reported
symptoms (presuming a curative treatment among those persons who were symptomatic
before our data collection); and (ii) among those currently reporting symptoms. Participants
were asked to gather all medications used in the past 4 weeks for the interviewer to record
the label information. In addition, participants were asked whether they were taking drugs
for specific indications, such as diabetes. Medication labels and/or responses were coded
using the Slone Drug Dictionary [5], which classifies drugs using a modification of the
American Hospital Formulary Service Drug Pharmacologic Therapeutic Classification
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System [6]. To define appropriate use of medications for urological conditions, we searched
for medications recommended from published USA clinical guidelines available before or
during our baseline data collection period (2002–2005), as presented in Table 1 [7–34],
along with the pivotal trials supporting efficacy. Use of any urological medication in Table 1
defined a medication user under drug treatment for that urological condition. We combined
treatments for UI and OAB because of the overlap in use of these medications for the two
indications.

ED was defined using the five-item short-form International Index of Erectile Function
(IIEF-5), a self-administered, validated questionnaire [35]. Lower IIEF-5 scores indicate
poorer erectile function (range 5–25). We defined no ED as scores of 22–25, mild ED as 17–
21, and moderate/severe ED as 5–16. LUTS/BPH was defined using the IPSS, equivalent to
the AUA Symptom Index that measures seven urological symptoms typically associated
with BPH [36]. Higher scores indicate more symptoms (range 0–35). No LUTS/BPH was
defined as 0, mild LUTS/BPH as 1–7, and moderate/severe LUTS/BPH as 8–35. UI was
defined with two questions on involuntary urine leakage: (i) ‘Many people complain that
they leak urine (wet themselves) or have accidents. In the last 12 months, have you leaked
even a small amount of urine?’ If yes, respondents were asked how often, with possible
responses of < 1/month, 1+/month, 1+/week, and daily. No UI was defined as no leakage in
the last 12 months, mild UI was leakage < 1/month or 1+/month, and moderate/severe UI
was leakage 1+/week or daily.

A respondent had no OAB if they reported none of the following symptoms: ‘During the last
month, how often have you had: (i) to urinate again < 2 h after you finished urinating; (ii)
difficulty postponing urination; (iii) frequent urination during the day; (iv) a strong urge or
pressure to urinate immediately with no or little warning?’; (v) ‘In the last 7 days, how many
times did you feel a strong urge or pressure that signalled the need to urinate immediately,
whether or not you urinated or leaked urine?’; and (vi) ‘In the last 7 days, on average, how
many times have you had to go to the bathroom to empty your bladder during the day?’ (a
response of ≤7). Moderate/severe OAB was defined as a response of ‘fairly often’, ‘usually’,
‘almost always’ to question (i) or question (iii), or a response of ≥8 to question (vi) AND a
response of ‘fairly often’, ‘usually’, ‘almost always’ to question (ii) or question (iv) or a
response of ‘several times’, ‘many times’, ‘everyday’ to question (v). Otherwise,
respondents had mild OAB.

Those responding ‘fairly often’, ‘usually’, or ‘almost always’ to one of the following: ‘In the
last month, how often have you had (vii) pain increasing as the bladder fills or (viii) pain
relieved by urination?’ with a reported duration of ≥3 months were defined as having
moderate/severe PBlS. No PBlS was defined as a response of ‘I do not have the symptom’ to
both questions. Otherwise, respondents had mild PBlS.

Symptom interference with activities of daily living was assessed using the validated
Epstein scale [37]. An interference score of 0 was assigned for a reply of ‘none of the time’
while a score of 4 was assigned to ‘all of the time’ for seven questions on usual activities
(resulting possible range, 0–28).

Race/ethnic groups were self-identified by participants and classified using the Office of
Management and Budget categories, and were considered in order to measure health
disparities [38]. A socioeconomic status (SES) variable was constructed as function of
standardized income and education variables for the North-eastern USA and reclassified into
lower, middle and high [39]. In addition, we asked participants four questions about
economic hardship, as follows: ‘Are you having trouble paying for (health or medical care,
medications)/ (transportation)/ (housing)/(food)?’ (yes vs no). Depressive symptoms were
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considered present among participants with at least five of eight symptoms on the abridged
Center for Epidemiologic Studies Depression Scale [40]. Other comorbidities were based on
self-report of healthcare provider diagnoses of diabetes (type 1 or type 2, hereinafter,
‘diabetes’), high blood pressure, heart attack, angina pectoris, congestive heart failure, or
coronary artery bypass or angioplasty (any of these, hereinafter, ‘heart disease’). In addition
to health insurance status (public only, private, none), variables related to healthcare access
and care-seeking were created from the queries: ‘How many times in the last year did you
go see a health care provider for any reason?’; ‘Do you go for regular care?’ (yes/no), and
time elapsed since the last visit. We also asked ‘How important to you would be for you to
seek medical care for…?’ considering symptoms of pain or burning in bladder, chronic
pelvic pain, leaking urine, repeat urination within 2 h, and difficulty with erections.
Responses indicating an inclination to seek care were recorded using a five-item scale, with
higher scores indicating greater importance attributed to care-seeking.

There were 2301 men and 3202 women who participated in the BACH Survey. Due to the
complex two-stage cluster sampling design, all analyses were weighted inversely
proportionally to the probability of selection, and were conducted using 9.0.1 of SUDAAN
[41,42]. Weighting ensures that estimates can be interpreted as representative of the
community-dwelling Boston population. To test differences in stratified analyses, a chi-
square test was used for categorical covariates and a Wald-type F-test from linear regression
for continuous variables. Missing data were replaced by plausible values using multiple
imputation [43]; < 1% of data were missing for most variables. For income (used to
construct SES) 3%, 4% and 11% were missing for white, black and Hispanic subjects,
respectively. Medication variables were not imputed.

Results
The overall prevalence of conditions and drug treatment by gender and severity are depicted
in Fig 1a,b. For men and women, the proportion using medications (shown in the dotted
line) was low for all conditions and severity categories, even moderate to severe. For
example, while 18.7% of BACH men had moderate to severe LUTS/BPH symptoms, only
9.6% of this symptom group were taking relevant medications (doxazosin, terazosin,
alfuzosin, tamsulosin, prazosin, or finasteride) while 90.4% were untreated with drugs (Fig.
1a). Of the moderate/severe ED group, ≈8% were taking relevant medications, and for both
ED and LUTS/BPH there was a trend towards increasing medication use with increasing
severity. For OAB, UI and PBlS, the proportion taking relevant medications was < 1% for
most symptom severity groups.

Similarly, among women, the prevalence of use of medications was also quite low, in
contrast to the prevalence of symptoms, but increased with severity (Fig. 1b). For moderate
to severe OAB and moderate to severe PBlS, ≈6% and ≈7% of women, respectively, who
had such symptoms were using relevant medications, while 8% of those with moderate to
severe UI were. The prevalence of drug treatment for mild symptoms was much lower for
UI, OAB and PBlS.

Among all men, the use of medications for LUTS/BPH and ED increased significantly with
increasing age, while older groups also used more UI/OAB medications (Table 2). Men of
upper SES were significantly more likely to be receiving drug treatment for ED, but there
were no significant differences in medication use by race/ethnicity for any condition
(although there was a pattern of greater use of drugs among whites compared to minorities
for LUTS/BPH and ED). Among all women, those in older groups were more likely to be
under drug treatment for UI/OAB, while for PBlS, women aged 50–59 years were most
likely to be taking relevant medications. There were significant variations in medication use
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by race and SES for PBlS; Hispanic women and those of low SES were most likely to
receive relevant medications. Of the three race/ethnicity groups, Hispanic women were least
likely to use drugs for UI/OAB.

There was variation among men and women in the proportion using medications for
urological conditions by health-insurance status; those with public insurance generally had a
higher prevalence of drug treatment than those with no insurance or private insurance,
except for ED, where drug treatment was highest among those with private insurance (Table
3). For men and women, the use of medications was usually higher among those seeking
regular care, who saw their healthcare provider more than five times in the past year, and
who saw their provider within the last 6 months. There was not a significantly lower
prevalence of medication use among those reporting trouble paying for healthcare and/or
medications.

Men with heart disease and high blood pressure were significantly more likely to be treated
with drugs for ED than were those without these comorbidities, and the prevalence of ED
treatment was also higher among men with diabetes (Table 4). There was a general pattern
of more comorbid conditions among men using medications for UI/OAB or PBlS, while the
prevalence of use of medications for LUTS/BPH was significantly higher among those with
diabetes, heart disease or high blood pressure than in those without these conditions. Among
women, the prevalence of use of medications for UI/OAB or PBlS was higher among those
with diabetes, heart disease and high blood pressure (although differences were not always
statistically significant), while women using medications for PBlS were significantly more
likely to have depressive symptoms than non-users.

We examined whether or persons taking medications had different scores indicating a
different inclination to seek care for five types of urological symptoms, and for differences
in symptom interference scores, our measure of symptom bother. There were no differences
in mean scores for care-seeking by prevalence of medication use among men or women for
any symptom except urinary frequency, where scores were significantly higher among
women who were treated for UI or OAB (Table 5). However, symptom interference scores
were related to the prevalence of medication use. Except for PBlS and ED among men, there
was a higher prevalence of urological drug use among those who reported that they were
bothered by their symptoms. Differences were generally more pronounced among women
than men in this comparison.

Discussion
In a population-based study of community-dwelling men and women, the prevalence of use
of medications for urological conditions, including ED, was lower than the prevalence of
symptoms. Use did not consistently vary or appear to be explained by a lack of health
insurance, SES, race/ethnicity, or economic hardship. We consistently found that persons
who visited their healthcare provider more often and more recently were more likely to be
on drug treatments, as were those who had major comorbidities and those who were most
bothered by their symptoms, as measured by the interference score. Our findings suggest
that symptom severity was also a factor in receiving drug treatment. We estimated the use of
urological drugs among those with and without symptoms (presuming cure among those
previously symptomatic). A greater proportion of persons with more severe symptoms were
on treatments and this might suggest that those persons receiving drug treatments were still
experiencing symptoms, or were reporting symptoms that occurred before their use of these
medications. Regardless, because the proportion treated with drugs is so small, our results
also suggest that there is a substantial pool of symptomatic persons using the healthcare
system who are not receiving those drug treatments recommended by clinical guidelines.
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There are few previous estimates of treatment patterns for urological symptoms using
community-based samples to which to compare our results. A recent survey of subjects aged
57–85 years showed that 37% of men had ED, but only 14% reported using medications or
supplements to improve sexual function [44]. A large survey of > 12 000 men aged 50–80
years in the USA and six European countries showed that while 90% of men had LUTS,
only 19% had sought medical help for urinary problems and only 11% were medically
treated [45]. Swedish surveys showed that 25–46% of men with UI seek medical attention,
and only 27% of those who sought medical attention received pharmacological therapy
[46,47]. Finally, another survey of six European countries indicated that 19% of the men and
women surveyed had OAB symptoms, 60% of those affected had seen a physician, and 27%
were receiving pharmacotherapy [48].

While we emphasize the potential for unmet need in this study, we are by no means
suggesting that all persons who have symptoms are necessarily candidates for drug
treatment. Persons might not be substantially bothered by their symptoms, or instead of
pharmacotherapy, might choose to pursue lifestyle and/or behavioural modifications, the
latter of which were not captured in this analysis. In addition, we do not know in our study
whether it was medically appropriate to prescribe these drugs, as contraindications for each
study participant are unknown. For instance, some urological medications (oxybutynin,
amitryptiline and hyoscyamine) are recommended to be avoided in persons aged ≥65 years
in the 2002 update of the Beers criteria, due to an unacceptable risk of adverse drug events
[49]. Our results also do not capture those who might have been prescribed urological drug
treatments in the past but stopped taking them for any reason more than a month before the
interview, or persons who received a prescription but it was not completed due to cost or
other factors. Thus, our results might not necessarily indicate poor prescribing practices.

Our study has several strengths. First, the population basis of our study included a variety of
age groups, both genders and a diversity of race/ethnicity and SES, and allowed us to
capture information among persons in poverty, among the uninsured and among those who
do not otherwise present to medical care. Second, we had comprehensive ascertainment of
medication use in our study, as well as information about symptom interference with daily
activities and typical use of the healthcare system. Finally, the general applicability of the
BACH study population to the USA population is known. Medicare coverage and health
insurance coverage in BACH were similar to the National Health and Nutrition Examination
Survey, National Health Interview Survey and Behavioural Risk Factor Surveillance Survey,
as were the distributions of common comorbidities (except asthma, more common in
BACH) [4,50]. We measured disease states using symptom proxies while drugs are
prescribed for clinical diagnoses, and not all relevant clinical information for a drug
treatment decision was captured in this analysis. However, this aspect of our study design
also might be viewed as a unique strength, by allowing us to capture the true population-
based burden of symptoms in the community. Our methods might have overestimated
medication use, because we used a relatively inclusive definition of treatment (including
older drugs such as papaverine and propantheline bromide) and made an assumption that
any urological drug use was for urological conditions. However, we still found a very low
prevalence of drug treatment. This might also reflect a delay in dissemination of newer
clinical guidelines for ED and LUTS/BPH to the ‘bedside’.

Our results suggest that there is a potentially unmet need for drug treatment of urological
symptoms when considering a community-based sample. Given the established association
of urological symptoms with health-related quality-of-life [51–54], our results have both
clinical and public health relevance, and suggest that clinicians should be aware of
urological symptoms and work with patients on optimal strategies for alleviation.
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ED erectile dysfunction

BACH Boston Area Community Health (Survey)

IIEF International Index of Erectile Function

SES socioeconomic status
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Fig. 1.
Prevalence of five (a) and three (b) groups of urological symptoms by symptom severity and
treatment status, among: a, 2301 men aged 30–79 years; and b, 3202 women aged 30–79
years in the BACH Survey.
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Table 1

Pharmacological treatments, supportive clinical trials, and USA practice guidelines for lower urinary tract
conditions and ED

Condition
Pivotal trials supporting
treatment efficacy*

Relevant USA clinical practice guidelines
that include drug treatments available during BACH baseline data collection
(April 2002–June 2005)†

BPH Doxazosin [7,8] AUA guideline [10] ‘Alfuzosin, doxazosin, tamsulosin, and terazosin are
appropriate treatment options for patients with LUTS secondary to BPH.’

Terazosin [9] AUA guideline [10]

Alfuzosin [11,12] AUA guideline [10]

Tamsulosin [13] AUA guideline [10]

Prazosin [14,15] AUA guideline [10] ‘Data are insufficient to support a recommendation for the
use of prazosin…’

Dutasteride [16,17] AUA guideline [10]

‘The 5α-reductase inhibitors finasteride and dutasteride are appropriate and
effective treatments for patients with LUTS associated with demonstrable
prostatic enlargement.’

Finasteride [18,19] AUA guideline [10]

ED Sildenafil [20] AUA guideline [21]. ‘Oral PDE 5 inhibitors, unless contraindicated, should be
offered as a first-line of therapy for erectile dysfunction (based on review of data
and Panel consensus).’

Vardenafil [22] AUA guideline [21]

Tadalafil [23] AUA guideline [21]

Alprostadil [24–26],

papaverine AUA guideline [21] ‘Recommendation: Patients who have failed a trial with
PDE5 inhibitor therapy should be informed of the benefits and risks of other
therapies, including the use of a different PDE5 inhibitor, alprostadil intraurethral
suppositories, intracavernous drug injection, vacuum constriction devices, and
penile prostheses (based on Panel consensus).’

OAB Oxybutynin [27,28] No clinical guidelines found for data collection period.

Tolterodine tartrate [27,28] No clinical guidelines found for data collection period.

UI Oxybutynin [29] Agency for Health Care Policy and Research [30]‡ ‘Anticholinergic agents are
the first-line pharmacologic therapy for patients with detrusor instability (DI)’

Propantheline bromide [31] Agency for Health Care Policy and Research [30]; ‘Propantheline is the second-
line anticholinergic agent in the treatment of patients with DI who can tolerate
the full dosage.’

Hyoscyamine sulphate Agency for Health Care Policy and Research [30]; ‘Hyoscyamine and other oral
anticholinergics are known to be used in clinical practice in the treatment of DI;
however, no scientific literature that met the panel’s criteria addressed the use of
these agents for patients with UI. The panel therefore is not making
recommendations regarding these drugs.’

Flavoxate hydrochloride Agency for Health Care Policy and Research [30]; Trials summarized; ‘Flavoxate
is not recommended for the treatment of patients with DI.’

PBlS/IC Pentosan polysulphate [32] No guidelines from medical organizations found. Drug reviewed in [33]§

Amitriptyline [34] Drug reviewed in [33]

*
Trials listed are cited in review papers as pivotal and/or that the Food and Drug Administration (FDA) used for basis of approval. Trials were not

found for all drugs. Some UI/OAB treatments used currently were FDA-approved during or after the baseline BACH data collection period and
thus are not included above (solifenacin succinate; trospium chloride, darifenacin).

†
Treatment guidelines cited are specific to the USA and published before or during the baseline BACH data collection period, and might not reflect

current treatment guidelines or practices. The recommendations without the supporting text have been excerpted from the guideline. For full
context, please refer to the original guideline document.
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‡
Other medications listed in this guideline were considered nonspecific for UI and were not included in our treatment estimate (e.g. calcium-

channel blockers, NSAIDS) or no BACH participants used them (dicyclomine hydrochloride).

§
Other medications listed in this guideline were considered nonspecific for PBlS (e.g. corticosteroids) and were not included in our treatment

estimate.
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