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Quality of life' and health care-seeking
behavior2 are influenced by urinary symp-
toms. In adult men, symptoms related to uri-
nary function are often attributed to benign
prostatic hyperplasia (BPH). The American
Urological Association has developed a
symptom index as a tool to assess the degree
of lower urinary tract symptoms in older
men.3 While this instrument has been demon-
strated to be reliable and discriminates
between those with and without BPH, it
describes urinary symptoms that are common
and that may occur even in the absence of a
clinical diagnosis of BPH. In addition, we
hypothesize that, irrespective of BPH status,
there are additional characteristics or expo-
sures that add to the symptom burden. It was
the purpose of this investigation to examine
the relationships ofsome ofthese characteris-
tics with the urinary symptoms in a group of
adult men ofa broad age range in a represen-
tative American community.

Methods

Population

Subjects included all males participating
in the 5-year follow-up examination of the
Beaver Dam Eye Study cohort.4 There were
2164 men who participated in the baseline
examination from 1988 to 1990. Of these,
1612 men completed the 5-year follow-up,
during which the American Urological Asso-
ciation symptom questionnaire was adminis-
tered. Differences between participants and
nonparticipants at baseline and follow-up
have previously been published.5'6 In general,
those who participated were little different
from the targeted population.

Procedures

Tenets of the Declaration of Helsinki
were followed, institutional human experimen-
tation committee approval was granted, and
informed consent was obtained at the begin-
ning of the examination. Blood pressure was
measured by the Hypertension Detection and
Follow-Up Program protocol.7 Participants
responded to an interview by trained examin-
ers who followed written protocols. Subjects
were asked (1) whether they had ever been
told by their doctor that they had diabetes

and/or hypertension; (2) whether they had ever
smoked (more than 100 cigarettes in their life-
time) and, if so, the number of cigarettes
smoked per day and the number of months
they smoked, current smoking status, and the
date of stopping; (3) how much beer, wine,
and/or liquor they consumed per week (the
response was converted to grams of alcohol);
and (4) whether they drank beverages with
caffeine in them once per day or more often
and, if so, how much (the amount ingested per
day was calculated with estimates of the
amount of caffeine per serving).8 The ques-
tionnaire included questions on prostate
surgery, cardiovascular disease, and urinary
tract and other cancers. All historical informa-
tion was taken from responses to questions in
a standardized interview and was not system-
atically confirmed by other sources. In addi-
tion, a series of questions was asked of the
men regarding their prostate and urination
problems (American Urological Association
Urinary Symptom Questionnaire3).

Participants were asked about all medi-
cines they were currently taking. The names
of the drugs, but not dose or duration, were
recorded.

Definitions

Diabetes was defined as a previous his-
tory of diabetes that was treated with either
insulin, oral hypoglycemic agents, or diet, or
a negative history of diabetes in the presence
of elevated glycosylated hemoglobin.9 Pack-
years were computed by dividing the number
ofcigarettes smoked per day by 20 and multi-
plying by the number of years smoked. Posi-
tive medication use (diuretics, antihyperten-
sives) was defined as current use.

Overall symptom score was computed
by adding responses to the 7 individual
symptom questions, where "Not bothered at
all" was coded as a 0 and "Always bothered"
was coded as a 5. This score was then catego-
rized into 2 groups: 0-7 and 8 or more.
Responses to individual questions were also
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TABLE 1-Odds Ratios (ORs) of Urinary Symptom Score by Various Personal Characteristics: Beaver Dam, Wis, 1993-1995

No History of Enlarged Prostate History of Enlarged Prostate

% With % With
n Symptoms' ORb 95% Cb pb n Symptoms ORb 95% Clb pb

Age, y
48-59
60-69
70-79
80+

Systolic blood pressure, mm Hg
<139
140-159
160+

Diastolic blood pressure, mm Hg
<89
90-94
95+

Blood pressure medications
No
Yes

Diuretics
No
Yes

Cardiovascular disease
No
Yes

Diabetes
No
Yes

Alcohol, g/wk
None
1-42
43-98
99+

Smoking
Never
Past
Current

Pack-years
None
0.5-20
21-40
41+

Caffeine, mg/day
None
1-200
201-400
401+

520 11.7 1.00
375 16.3 1.46
189 24.9 2.49
37 18.9 1.76

835 15.7 1.00
204 17.6 1.02
63 14.3 0.77

977 16.2 1.00
68 19.1 1.38
57 8.8 0.55

774 14.0 1.00
341 19.6 1.18

947 13.6 1.00
162 27.2 1.43

908 14.6 1.00
208 19.2 1.12

973 14.9 1.00
100 24.0 1.27

437 16.7 1.00
202 15.3 0.95
184 12.5 0.76
295 16.3 1.03

323 14.9 1.00
597 15.9 0.99
201 16.4 1.16

328 14.6 1.00
317 14.2 0.93
223 16.6 1.12
245 17.6 1.11

340 15.9 1.00
231 14.7 0.98
288 17.7 1.21
262 14.1 1.00

1.00, 2.14 .05
1.63, 3.81 .0001
0.74, 4.17 .20

0.67,1.54 .93
0.37,1.62 .49

0.73, 2.61 .32
0.22,1.41 .22

1.00,1.40 .05

1.17,1.75 .0006

0.75,1.69 .58

0.99,1.62 .07

0.60, 1.52 .84
0.46,1.26 .29
0.69,1.54 .89

0.67,1.45 .95
0.71, 1.88 .56

0.59,1.44 .73
0.70,1.79 .64
0.70,1.75 .66

0.61, 1.56 .92
0.79,1.86 .37
0.63,1.59 .99

45
72
54
16

44.4 1.00 ..
51.4 1.32 0.63, 2.79 .47
50.0 1.25 0.57, 2.77 .58
62.5 2.08 0.65, 6.72 .22

132 52.3 1.00 ...
34 44.1 0.67 0.31,1.45 .31
17 41.2 0.55 0.19,1.58 .27

158 50.0 1.00 ...
8 37.5 0.58 0.13, 2.53 .47
17 52.9 1.14 0.42, 3.12 .80

107 51.4 1.00 ...
79 49.4 0.93 0.69,1.25 .63

154 50.6 1.00 ...
31 45.2 0.84 0.56,1.25 .38

150 46.0 1.00
37 67.6 2.35 1.08, 5.10 .03

158 48.7 1.00 ...
20 60.0 1.25 0.78, 2.01 .35

85 58.8 1.00 ...
31 41.9 0.53 0.23, 1.25 .15
35 31.4 0.33 0.14, 0.77 .01
35 54.3 0.88 0.39,1.99 .75

67 47.8 1.00 ...
99 53.5 1.28 0.68, 2.38 .44
21 42.9 0.87 0.32, 2.35 .78

68 48.5 1.00 ...
50 54.0 1.25 0.60, 2.60 .55
31 54.8 1.36 0.57, 3.20 .49
36 44.4 0.86 0.38,1.94 .71

63 54.0 1.00 ...
42 47.6 0.80 0.36,1.75 .58
46 45.7 0.72 0.33,1.55 .40
36 52.8 1.04 0.45, 2.42 .92

Note. Cl = confidence interval.
'Overall symptom score of .8.
bAge-adjusted (except OR for age groups).

dichotomized for analyses. Men reporting
any bother, as measured by the quality of life
query at the end of the American Urological
Association questionnaire, were considered
symptomatic (score of 1 or higher for that
question).

The term "enlarged prostate" refers to
the specific characterization derived from our
questionnaire. The term "benign prostatic
hyperplasia" (BPH) is used when referring to
literature or other sources using that term,
often when there was clinical confirmation.

Data Handling and Statistical Analyses Many characteristics were considered
that are not reported here. We based our

Two-way contingency tables were evalu- choice of factors in part on statistical signifi-
ated by X2 statistics when factors were consid- cance (bearing in mind the number of rela-
ered nominal and by Mantel-Haenszel X2 tionships examined) and in part on our deter-
when factors were considered ordinal.10 Unad- mination of their biological relevance.
justed attribute risk was computed for selected
lifestyle factors and medical conditions.'1 We
used ordinal and binomial logistic regression Results
to assess relationships while adjusting for
other potentially related factors, such as age. Responses to individual questions indi-
SAS was used to perform all analyses.12 cated that most men were bothered very little
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by BPH. Frequency of urination and nocturia
are reported most frequently, with 57% and
65% of men, respectively, reporting these
symptoms. Thirty percent of men reported
sensations of not emptying, intermittency,
urgency, and weak stream, while only 13% of
men reported straining or pushing. The fre-
quency of reporting any of these symptoms
increased with increasing age, although data
for the eldest age group were slightly lower
than for the penultimate age group; this was
possibly related to the small number of sub-
jects in the eldest group (Table 1). Quality
of life related to urinary symptoms, as
reflected in responses to the questionnaire,
was inversely related to age (data not shown).

The proportion of men reporting that
they had been told they had an enlarged
prostate increased with age, from 9.4% of
those aged 48 to 59 years to 83.8% of those
80 years or older (P<.001). The proportion
of men who reported having had prostate
surgery increased from 2.4% of those aged
48 to 59 years to 45% of those 80 years or
older. Since men reporting an enlarged
prostate had higher scores and because there
were significant interactions between having
a history of enlarged prostate and many ofthe
potential risk variables, we modeled data
from this group separately. Additionally,
those men who had had prostate surgery were
removed for all analyses.

There were no significant associations
between blood pressure and symptoms
(Table 1). Current use of diuretic agents (pri-
marily for blood pressure) was significantly
associated with symptom score in those whose
prostate was not enlarged (P = .0006). History
of cardiovascular disease was significantly
related to overall symptom score among those
with an enlarged prostate (P = .03) (Table 1).
The relationship of diabetes to overall symp-
toms was of borderline significance among
those without an enlarged prostate. Alcohol
use, smoking, and caffeine intake were unre-
lated to symptom scores (Table 1).

We performed a full multivariable logis-
tic regression, allowing all potentially relevant
characteristics to enter in a stepwise method
after controlling for age. Only current use of
diuretic agents was significantly associated
with symptoms among those without an
enlarged prostate, and only history of cardio-
vascular disease was significant among those
with an enlarged prostate (data not shown).

We evaluated whether risk variables
were related to individual symptoms (data
not shown). Urinary frequency was signifi-
cantly related to alcohol and use of diuretics
among those without a history of an enlarged
prostate and to cardiovascular disease among
those with an enlarged prostate. Diabetes was
also related to urinary frequency (borderline

significance) in both groups, and this was not
attributable to glycosuria. Urgency of urina-
tion was related to cardiovascular disease,
diabetes, and use of blood pressure medica-
tions among those with an enlarged prostate.
Nocturia was related to use of diuretics, car-
diovascular disease, diabetes, and alcohol con-
sumption among those without an enlarged
prostate.

In unadjusted analyses, a moderate ele-
vation of blood pressure (systolic blood pres-
sure of at least 140 mm Hg and/or diastolic
blood pressure of at least 90 mm Hg) and use
of diuretic agents have associated attributable
risks exceeding 10%, while history of cardio-
vascular disease, presence of diabetes, and
ever having smoked have associated attribut-
able risks ofmore than 5% among those with
no history of an enlarged prostate. Similar
trends were noted among men reporting an
enlarged prostate.

Quality of life related to urinary symp-
toms was significantly inversely related
to each of the specific urinary symptoms
(P<.001 for each relationship) (data not
shown). After adjustment for overall symp-
tom score, age and use of diuretics among
those without an enlarged prostate were also
significantly inversely associated with this
measure of quality of life.

Discussion

Responses to the American Urological
Association questionnaire have been found to
be highly reliable in several studies, and they
appear to give more consistent results about
estimates of the prevalence of BPH than do
rates based on other questionnaires.13 The
questionnaire's ability to detect "true" cases
has been validated in at least 1 circumstance.3
We have found that responses to this ques-
tionnaire, as reflected in overall symptom
score, are associated not only with a history
of enlarged prostate but also with a history of
cardiovascular disease and use of diuretics
(primarily for hypertension).

Some ofthe potential causes of urinary
symptoms cannot be easily prevented. Even
with the advent of medical treatment for
BPH,'4 its symptoms in many individuals
are still problematic. However, some expo-
sures can be modified. The choice of anti-
hypertensive agent might be altered to
avoid use of diuretic agents among men
bothered by urinary symptoms. We cannot
determine the likely physiologic effect of
alcohol on some of the specific urinary
symptoms; that is, we cannot tell whether
the effect is a chronic change in urinary
function or whether we are detecting a
direct diuretic effect. However, limiting
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alcohol intake in those who are sympto-
matic may be worthwhile.

We do not know whether BPH is a "co-
morbid" condition with cardiovascular dis-
ease (or diabetes) in our subjects or whether
some of the causes underlying the diseases
are the same. However, if the urinary symp-
toms are common to BPH, cardiovascular
disease, and diabetes, the patient and the
practitioner may become confused as to the
likely cause. Thus, when epidemiologists and
clinicians evaluate responses to the question-
naire, they need to be aware that the symp-
toms may be related to other diseases as well
as BPH and to consider these other causes in
firther workup of symptomatic men. Z
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A Further Analysis of Race Differences in
the National Longitudinal Mortality Study
Daisy S. Ng-Mak, MS, Bruce P. Dohrenwend, PhD, Ana F Abraido-Lanza, PhD, and
J. Blake Turner, PhD

The widening gap in life expectancy
between Whites and Blacks in the United
States during the 1980s'-3 has invigorated
debates about the effects ofrace on mortality
in American society. With genetic differences
discredited as explanations of Black-White
differences in overall mortality,4 and race dif-
ferences in risk factors such as smoking and
alcohol use explaining only part ofthis differ-
ential,5 recent writers have pointed to dis-
crimination and its effects on high blood
pressure,6 racist attitudes surrounding the
delivery of medical care,7'8 and the segrega-
tion of Blacks in stressful9 and polluted'0
inner cities as reasons for racial differences in
morbidity and mortality.

But the extent to which race differences
in mortality reflect race per se, rather than race
differences in socioeconomic status (SES), is a
matter of ongoing controversy.5,11-18 The
National Longitudinal Mortality Study
(NLMS) is perhaps the best study of this
issue to date. That study found that with con-
trol for one indicator of SES, family income,
Blacks younger than 65 years had higher
rates than Whites for all-cause, cardiovascu-
lar, and cancer mortality.'7

Our purpose was to extend the NLMS
analyses in 3 ways. First, we examined race
effects on mortality from specific disorders
with more comprehensive controls of SES.
This was done by including not only family
income, as in previous NLMS analyses of
specific disorders,'7 but also the more com-
prehensive controls used in previous analyses
ofall-cause mortality.'8 These consisted ofthe
SES indicators education and employment
status and the SES-relevant variables marital

status and household size. In addition, we
included a measure ofoccupational prestige.19
Second, we investigated disease-specific
racial differences, not only for cardiovascular
and cancer mortality but also for other spe-
cific causes of death. Third, we clarified the
Black-White comparisons by excluding His-
panics from the analysis. Despite their low
SES and higher rates ofsome causes ofdeath,
such as homicide, Hispanics have been found
to have lower rates of cardiovascular and can-
cer mortality than non-Hispanic Whites.

Methods

The NLMS links 10 Current Population
Surveys, conducted by the US Bureau of the
Census between 1978 and 1985, with the
National Death Index, a computerized file of
all deaths since 1979. The Current Population
Surveys provide social, demographic, and

Daisy S. Ng-Mak is with the Psychiatric Epidemiol-
ogy Training Program, The Joseph L. Mailman
School of Public Health, Columbia University, New
York, NY. Bruce P. Dohrenwend is with the Psychi-
atric Epidemiology Training Program, Department
of Psychiatry at Columbia University, and the New
York State Psychiatric Institute. At the time of the
study, Ana F. Abraido-Lanza and J. Blake Turner
were with the Psychiatric Epidemiology Training
Program, Columbia University.

Requests for reprints should be sent to Daisy
S. Ng-Mak, MS, Columbia University, The Joseph
L. Mailman School of Public Health, EPI PH Bldg
18-304, PET, 600W 168th St, 7th Floor, New York,
NY 10032 (e-mail: dsn3@columbia.edu).

This briefwas accepted May 26, 1999.

November 1999, Vol. 89, No. 11


