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OBJECTIVE: To determine how well a single question of self-reported

erectile dysfunction compares to a gold standard clinical urologic ex-

amination.

DESIGN AND SETTING: Clinical validation study nested within the

Massachusetts Male Aging Study (MMAS), which is an observational

cohort study of aging and health in a population-based random sample

of men.

MEASUREMENT: During an in-person interview, men were asked to

respond to a single-question self-report of erectile dysfunction. A sub-

sample of MMAS participants was then subjected to a clinical urologic

examination to obtain a clinical diagnosis of erectile dysfunction.

PARTICIPANTS: One hundred thirty-nine men 55 to 85 years of age

from the MMAS.

RESULTS: Complete data were available from 137 men. Erectile dys-

function (ED) measured by self-report and independent urologic exam-

ination were strongly correlated (Spearman r=.80). Receiver operating

curve analysis showed that the self-reported ED item accurately pre-

dicts the clinician-diagnosed ED (area under the curve [AUC]=0.888).

Stratum-specific likelihood ratios (95% confidence intervals) for self-

reports predicting the gold standard were: no ED=0.11 (0.06 to 0.22),

minimal ED=1.48 (0.67 to 3.26), moderate ED=8.57 (1.21 to 60.65),

and complete ED=12.69 (1.81 to 88.79). These data indicate that men

diagnosed with ED by urologic examination can be distinguished from

men not diagnosed with ED by urologic examination if the respondent

self-reported no, moderate, or complete ED.

CONCLUSION: Our single-question self-report accurately identifies

men with clinically diagnosed ED, and may be useful as a referral

screening tool in both research studies and general practice settings.
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E rectile dysfunction (ED), defined as the inability to

achieve or maintain an erection sufficient for satisfacto-

ry sexual performance,1 is estimated to affect millions of

American men.2,3 Although not a life-threatening condition,

ED is common among aging men, especially those with co-

morbid chronic conditions (e.g., diabetes and cardiovascular

disease (CVD)). Some have suggested that it may be a bio-

marker for occult diabetes,4,5 CVD,6–9 and lower urinary tract

infections.10–12 ED has been shown to have a profound effect

on the quality of life of aging men.13–15 Given these observa-

tions, ED should not simply be ignored and dismissed as a

normal consequence of aging.

Approaches to measuring ED have evolved over the past

few decades. Early methods (e.g., nocturnal penile tumes-

cence) were performed in a clinical setting and were quite in-

vasive. These methods are clearly not appropriate for

screening or use in observational epidemiologic studies. Re-

searchers have recently moved toward questionnaire-based

determination of erectile function. Three commonly used ques-

tionnaire-based instruments are the 11-item Brief Male Sexual

Function Inventory (BMSFI),16 the 15-item International Index

of Erectile Function (IIEF),17 and a 13-item composite scale

developed in the Massachusetts Male Aging Study (MMAS).18

Given the sensitive nature of the questions contained in these

instruments, item nonresponse is likely and missing data

could impede classification of study subjects on ED status.

Following others who have developed single-question self-

reports for measuring depression19 and personal safety,20 we

developed a single-question self-assessment for ED21 based on

the National Institutes of Health (NIH) consensus definition1

(Table 1). We have previously shown that self-administration of

this single question correlates well with the IIEF and the

BMSFI, and that the proportion with missing data for the sin-

gle question (9%) was similar to that for the BMSFI (8%) and

lower than that for the IIEF (18%).21 In addition to addressing

the problem of missing data, the single question may have ad-

vantages for use in clinic-based screening and in large, popu-

lation-based studies in which ED is one of many outcomes of

interest (e.g., Behavioral Risk Factor Surveillance Survey

[BRFSS], National Health and Nutrition Examination Survey

[NHANES], National Health Interview Survey [NHIS]).

While both the IIEF and BMSFI are widely used, neither is

considered a gold standard for assessing ED. In order to fur-

ther test the validity of the single-question self-assessment of

ED, we conducted a validation substudy to compare directly

the MMAS single question (interviewer administered as part of

a general health status inventory) with a standardized clinical

urologic examination in a subsample of 139 men from the

MMAS cohort.

METHODS

The MMAS is an observational cohort study of health and aging

in a population-based random sample of men. The design has

been well-described elsewhere.3,22,23 As part of the in-person

interview, respondents were queried about erectile function

with a single question. Table 1 presents the ED single question

as it was presented to respondents in the MMAS.

The substudy was described to all participants at the con-

clusion of the in-person interview, and each was offered the

opportunity to participate. They were told that participation

was strictly voluntary and independent of their participation in
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the main study. Those who participated in the substudy re-

ceived a remuneration of $100. Upon agreeing to participate,

men underwent a complete urologic examination with a single

sexual medicine and urologic expert (IG) who was blinded with

respect to self-reported ED status obtained in the MMAS survey.

The standardized, semistructured clinical exam was

based on the ‘‘Process of Care Model for ED,’’ evidence-based

guidelines in the management of ED that were developed by a

multidisciplinary panel of experts to examine practice stand-

ards and entailed a sexual, psychological, and medical histo-

ry.24 The components of this approach have been accepted by

the U.S.24,25 and international26 urologic community.

The examination itself was composed of 4 main compo-

nents (see Table 2): a detailed sexual history, medical history,

psychosocial history, and a physical examination. Included in

the sexual history were questions about the subject’s ability to

have ever achieved a rigid, sustained, and spontaneous erec-

tion either upon awakening, during masturbation, or with sex-

ual intercourse. An arbitrary axial rigidity scale of the erection

was established by comparing the subject’s erectile rigidity to

the rigidity of a metal stapler. Participants were asked first to

provide retrospective accounts on these issues as young adults

and then asked about their current status. They were asked

whether there had been any consistent and persistent changes

in the quality (spontaneity, rigidity, or maintenance) of their

erections, and if so, when during their aging process they no-

ticed these changes. They were also asked to speculate on the

reason (surgery, medical illness, medication use, relationship

changes, psychological conditions, etc.) for any changes in

their erectile function. Finally, subjects were asked whether

they had seen any health care professionals for treatment of

any sexual problems and whether they had ever received treat-

ment for sexual problems.

All subjects underwent a physical examination restricted

to the genital area. Scrotal contents were examined and tes-

ticular size estimated. A detailed assessment for the presence

and severity of Peyronie’s disease and dorsal neurovascular

bundle thickening was performed. Neither objective measure-

ments of penile tumescence nor specific laboratory tests were

utilized.

The ultimate goal of the MMAS substudy clinical exami-

nation was to determine: 1) whether the respondent had ED,

and 2) if so, the extent (minimal, moderate, or complete) of the

dysfunction. Presence or absence of ED was based on the

process described above. Key elements in the assignment of

ED included the persistence of the ED complaint for a period of

at least 3 months, the ability to both initiate and sustain the

erectile response during adequate sexual stimulation, and fi-

nally achieving satisfactory sexual performance. When ED was

identified, it was classified according to severity—mild ED con-

sists of a slight, intermittent, or irregular loss of penile rigidity,

while moderate and complete ED pertain to an increasing

degree of loss of penile rigidity and its accompanying adverse

effect on erectile functional capabilities.

Statistical Analysis

In all analyses, the dichotomous outcome variable is the pres-

ence or absence of ED diagnosed by urologic examination. We

used the receiver operating characteristic (ROC) curve to quan-

tify how well the self-reported ED item predicted ED by uro-

logic examination. The area under the curve (AUC, also known

Table 2. Components of the Urologic Examination for the Diagnosis of Erectile Dysfunction, Massachusetts Male Aging Study

Sexual history Establish whether the subject ever experienced consistent rigid, spontaneous, appropriately lasting,
painless, and straight penile erections in the morning or with sexual activity

If indicated, establish approximately when in the subject’s life he experienced consistent and
persistent changes in rigidity, spontaneity, or duration of the erection in the morning or with sexual activity

If indicated, establish approximately when in the subject’s life he experienced consistent and
persistent changes in curvature, shortening, or pain associated with penile erection

Establish whether there are other sexual problems such as diminished or excessive interest;
early, late, or absent ejaculation; changes in orgasm intensity; or changes in sexual satisfaction

Establish whether the subject’s partner has any sexual problems
Assess the degrees of distress that the subject has to any sexual difficulties if present

Medical history Establish current general health and past medical history, especially association with vascular risk
factors such as hypertension, hypercholesterolemia, cigarette smoking, coronary artery disease, etc.

Determine current medications
Establish any psychiatric or psychological history
Determine whether the subject’s partner has medical health issues
Assess the degree of distress that the subject has to any medical difficulties if present

Psychosocial history Establish current and past mood and mental health, including traumas and losses
Identify nature and duration of current relationship
Determine partner’s mood and mental health
Assess the level of distress that the subject has and psychological difficulties if present

Physical examination Assess for balanitis, phimosis, penile masses, and presence of dorsal neurovascular bundle thickening
Measure stretched penile length
Assess for scrotal masses, testicular size, and tissue consistency

Table 1. Single-question Self-report of Erectile Dysfunction, Massachusetts Male Aging Study

Erectile dysfunction (sometimes called impotence) means being unable to get and keep an erection that is rigid enough for satisfactory sexual activity.
Not impotent Always able to get and keep an erection good enough for sexual intercourse
Minimally impotent Usually able to get and keep an erection good enough for sexual intercourse
Moderately impotent Sometimes able to get and keep an erection good enough for sexual intercourse
Completely impotent Never able to get and keep an erection good enough for sexual intercourse
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as the c-statistic) was used as an indication of the overall ac-

curacy of the single question for predicting the response. An

AUC of 1.0 indicates perfect accuracy, while an AUC of 0.5 in-

dicates a nondiscriminating test.

In order to further test the accuracy of the self-reported

single item, we computed stratum-specific likelihood ratios

(SSLR).27 The SSLR is the probability of a given test result

when the disease is present, divided by the probability of the

same test result when the disease is absent. SSLRs summarize

how many times more (or less) likely persons with the disease

are to have a particular test result than persons without the

disease. In this sense, SSLRs can be interpreted in the same

manner as risk ratios, and confidence intervals can be com-

puted accordingly.

RESULTS

Clinical urologic examinations were performed on 139 re-

spondents; 2 men were not assigned a diagnosis of ED during

the clinical urologic examination, thus yielding an effective

sample size of N=137. The 137 men ranged in age from 55 to

85 years (mean=67.1 years, SD=7.4 years). The majority of

respondents were white, married, of relatively high socioeco-

nomic status, and employed (see Table 3).

A total of 104 of the 137 (75.9%) participants were found

to have ED by urologic examination. The prevalence of ED by

self-report was nearly identical (75.2%). The self-reported

prevalence of ED in substudy participants was significantly

higher than that observed in men not participating in the sub-

study (63.5%, P=.0083). There were no differences in the

distribution of demographic variables between substudy par-

ticipants and nonparticipants (see Table 3). ED by self-report

and clinical urologic examination were strongly correlated

(Spearman r=.80). Crossclassification of ED by urologic ex-

amination variable with the self-reported ED variable showed

that within each self-reported ED category, concordant cells

comprised the largest proportion of individuals; the level of ED

determined by urologic examination matched the self-reported

level in 75.8%, 66.7%, 39.3%, and 69.1% of men self-reporting

no, minimal, moderate, and complete ED, respectively. A high-

er percentage of cases were classified as ‘‘complete’’ by urologic

exam (40.1%) than by self-report (29.9%).

The results of the ROC analysis, with ED by urologic ex-

amination as the response and self-reported ED as the predic-

tor, are displayed in Figure 1. The AUC is 0.888, indicating that

the self-reported ED item provides a significant improvement

in predicting the response compared with chance (0.5). Based

on the ROC curve, the cut point on the self-reported ED item

which provided a good balance between sensitivity and speci-

ficity is the minimal category. By defining as having ED anyone

reporting minimal, moderate, or complete ED, the associated

sensitivity and specificity are 91.3% and 75.8%, respectively.

The results of the SSLR analysis are displayed in Table 4.

Men diagnosed with ED by urologic examination were more

likely to screen positive on the self-reported ED item. Likeli-

hood ratios were particularly high for self-reports of moderate

and complete ED, with men diagnosed with ED by urologic

examination being 8.57 and 12.69 times more likely than men

not diagnosed with ED by urologic examination to report mod-

erate and complete ED, respectively.

DISCUSSION

In this study, we found that a self-report of ED predicts clin-

ically diagnosed ED with reasonable accuracy, as indicated by

AUC=0.888. The ROC analysis shows that using minimal as

Table 3. Selected Characteristics of MMAS T3 Participants by Sub-
study Participation, Massachusetts Male Aging Study (MMAS)

(N=853)

T1 Variable Not in Substudy
(n=716)

In Substudy
(n=137)

P Value�

N % N %

Age decade .2133
55–64 284 39.7 61 44.5
65–74 246 34.4 50 36.5
75–85 186 26.0 26 19.0

Race .8454
White 687 96.8 133 97.1
Other 23 3.2 4 2.9

Marital status .4545
Never married 64 9.0 12 8.8
Currently married 516 72.3 94 68.6
Divorced/separated 70 9.8 19 13.9
Widowed 56 7.8 9 6.6
Living with male partner 8 1.1 3 2.2

Employed 351 49.2 72 52.6 .4666
Education .1192

Less than high school 49 6.9 9 6.6
High school graduate 118 16.5 16 11.7
Some college 170 23.8 23 16.8
Bachelor’s degree 101 14.2 24 17.5
Advanced degree 276 38.7 65 47.5

Annual household income .1292
o$50,000 235 34.6 37 27.6
$50,000–$79,999 164 24.1 40 29.9
$80,000–$99,999 88 12.9 24 17.9
�$100,000 193 28.4 33 24.6

�P value based on w2 test of independence.
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FIGURE 1. Receiver operating characteristic (ROC) curve for the

self-reported erectile dysfunction (ED) item predicting ED by uro-

logic examination. Labeled points on the ROC curve indicate cut

points. Massachusetts Male Aging Study (MMAS) (N=137).
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the cut point for the self-reported ED item in this population

provides a good balance between sensitivity (91.3%) and spe-

cificity (75.8%). The SSLR analysis extends the results of the

ROC analysis by taking advantage of the polytomous nature of

the self-reported ED item, showing a clear dose-response in-

crease in likelihood ratios with increasing severity of self-re-

ported ED. The advantage of the SSLR approach is that unlike

traditional screening measures such as positive and negative

predictive value, results obtained with this method can be ap-

plied to populations with a different prevalence of ED. The cut

points chosen by clinicians and investigators using the single

question might vary between minimal and moderate depend-

ing on how sensitive or specific they would like their case def-

inition to be.

Limitations to the current study should be acknowledged.

There are two limitations related to selection bias that are

noteworthy. First, by the nature of the study and sampling

design (random sample of men in the Boston metropolitan area

begun in the mid-1980s), participants in the ED substudy

were almost all white and relatively affluent. Thus, these data

are not necessarily applicable to more sociodemographically

diverse populations. Additional research in such populations

is clearly needed. Second, there was a significant difference in

the prevalence of self-reported ED among substudy partici-

pants and nonparticipants (63.5% vs 75.9%, P=.0083). It is

not clear whether or how this difference in prevalence might

have affected the operating characteristics of the self-reported

single item. The distributions of demographic variables did not

differ by substudy participation. A third possible limitation lies

in the method used to assess the gold standard. Although sub-

jects underwent a comprehensive urologic evaluation, it was

based solely on questions about erectile functioning and did

not include any measurements of penile tumescence.

Our findings concerning the validity of self-reported ED

(when compared with a gold standard urologic examination)

have important implications for clinical practice and research.

Until quite recently, ED was often dismissed as an unavoidable

consequence of aging. However, given its potential as a ‘‘sen-

tinel event,’’ primary care physicians are now encouraged to

take ED seriously.28 Yet there are numerous obstacles to con-

sidering male sexuality in a general medical encounter. These

include shorter medical encounters,29,30 reluctance on the

part of older men to discuss issues of sexuality,31 and lack of

training in the diagnosis and management of sexual difficul-

ties among clinicians most likely to hear complaints about

sexual difficulties (i.e., general practitioners). Use of the MMAS

ED single question could address these obstacles. A validated

screening instrument that is quickly administered and ap-

proximates a clinical examination would be of great value in

such time-constrained medical practices. Administration of

the single question, prefaced with a statement about the im-

portance of sexual health to overall health, might make the

patient feel more comfortable discussing such issues.28 Over-

coming these obstacles will increase the likelihood of detecting

ED at a routine office visit, thereby providing better care for

older men.

Our findings also have implications for researchers. A

single question concerning ED could be added cost-efficiently

to large ongoing national and international epidemiologic sur-

veys to provide needed information concerning the prevalence

of ED in specific population groups. Furthermore, the single

question should reduce translational difficulties associated

with multi-item scales, making it useful for crossnational com-

parative epidemiologic studies. Finally, ED status could be

added as a secondary endpoint/outcome to clinical trials fo-

cusing on new therapies (e.g., cholesterol-lowering agents and

hormone replacement for aging men), as well as community

interventions. The inclusion of a single ED question in such

studies would provide information useful for the primary and

secondary prevention of ED.32
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