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HEALTH-RELATED QUALITY OF LIFE FOR MEN WITH
PROSTATE CANCER AND DIABETES: A LONGITUDINAL

ANALYSIS FROM CaPSURE

DAVID M. LATINI, JUNE M. CHAN, JANET E. COWAN, SHELLEY A. ARREDONDO,
CHRISTOPHER J. KANE, DAVID F. PENSON, JANEEN DUCHANE, PETER R. CARROLL,

AND THE CaPSURE INVESTIGATORS

ABSTRACT
bjectives. To compare diabetic versus nondiabetic men with prostate cancer to understand whether
iabetes mellitus (DM) imposes an additional burden on health-related quality of life (HRQOL) before and
fter radical prostatectomy, adjusting for obesity.
ethods. Data were abstracted from Cancer of the Prostate Strategic Urologic Research Endeavor (CaPSURE),
disease registry of 12,005 men with localized prostate cancer. Men were included who had undergone surgical

reatment from 1989 to 2003, had body mass index (BMI) information available, and had completed both a
retreatment and at least one posttreatment HRQOL questionnaire within 24 months. A repeated-measures
odel adjusted for baseline clinical and demographic variables was used to evaluate group differences.
esults. The 1248 men were divided into two groups (117 with DM and 1131 without DM) on the basis of a
istory of DM or the reporting of diabetes medication use. The diabetic men were significantly more likely to be
lder and nonwhite, have lower education and income, and be less likely to have private insurance. They also had
ignificantly more comorbid conditions (other than DM) and a greater BMI at baseline. Urinary function differed
y diabetes status, BMI, and the DM � BMI interaction, with diabetic men who had a greater BMI reporting
reater declines in urinary function over time. No other statistically significant differences in HRQOL were
bserved, although trends by BMI were noted in sexual function and bowel bother.
onclusions. Although previous studies of men with prostate cancer have found differences in HRQOL by
besity level, our results have indicated that the presence or absence of DM and a high BMI may have a
reater impact on HRQOL than obesity alone. UROLOGY 68: 1242–1247, 2006. © 2006 Elsevier Inc.
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he available treatments for localized prostate
cancer can cause treatment-related symptoms,

rimarily urinary, erectile, and bowel problems.1
hese can be particularly problematic for men with
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es mellitus (DM) have reported worse erectile
unctioning and intercourse satisfaction than non-

rogram in Urologic Oncology, Genitourinary Cancer Epidemi-
logy and Population Science Program, University of California,
an Francisco, Comprehensive Cancer Center, University of Cal-
fornia, San Francisco, School of Medicine; Department of Epide-
iology and Biostatistics, University of California, San Fran-

isco, School of Medicine; San Francisco Veterans Affairs Medical
enter, San Francisco, California; Department of Urology and
reventive Medicine, University of Southern California, Los An-
eles, Keck School of Medicine, Los Angeles, California; and TAP
harmaceutical Products Incorporated, Lake Forest, Illinois
Reprint requests: David M. Latini, Ph.D., Houston Center for

uality of Care and Utilization Studies, Michael E. DeBakey
eterans Affairs Medical Center, 152, 2002 Holcombe Boulevard,
ouston, TX 77030. E-mail: latini@bcm.tmc.edu
Submitted: June 22, 2005, accepted (with revisions): August
2, 2006

0090-4295/06/$32.00
doi:10.1016/j.urology.2006.08.1096



d
o
i
U
a
D
w
a

w
r
h
i
c
t
e
n
b
o
t
f
e
t

r
m
o
D
m
s
s
a
t
m
t
p
i

P

P
s
p
a
P
e
g
v
a

w
a
p
V
m

n
7
t

h
w
d
o
m
r
m

Q

i
w
b
b
p
a

S

c
C
g
l
G
d
s
h
t
W
R
l
i
n

s
l
a
t
H
F
m

w
b
a
a
v
T
d
t
d
a
w
m
U
i
c
a
g
f
s

B

t

U

iabetic men with erectile dysfunction (ED) from
ther etiologies.2 DM is also of concern because of
ts high prevalence and rising incidence among
.S. adults. The U.S. Centers for Disease Control

nd Prevention has reported the lifetime risk of
M for people born in the United States is 1 in 3,
ith a greater risk for African Americans who are

lso at a greater risk of prostate cancer.3
Previous research has shown that DM in men
ith prostate cancer can worsen changes in health-

elated quality of life (HRQOL). For example, DM
as been reported to exacerbate erectile problems

n men receiving brachytherapy for prostate can-
er.4 In addition, diabetic men with prostate cancer
reated with external beam radiotherapy experi-
nced significantly more late grade 2 gastrointesti-
al and genitourinary toxicities than did nondia-
etic men receiving the same treatment.5 Obesity,
ften co-occurring with DM and also increasing in
he United States,6 has been investigated for its ef-
ect on the risk of prostate cancer, as well as its
ffect on disease recurrence and HRQOL for men
reated surgically for prostate cancer.7–9

However, little is known about how co-occur-
ing DM and prostate cancer affect HRQOL for
en selecting surgery or how either is related to

besity. This report extends the work on men with
M undergoing radiotherapy4,5,10,11 to focus on
en undergoing prostatectomy. From previous re-

earch with radiotherapy patients, we hypothe-
ized that diabetic men would report worse sexual
nd urinary function than did nondiabetic men af-
er treatment. We adjusted our analysis for body
ass index (BMI) to understand the interaction be-

ween the presence of DM and a greater BMI, hy-
othesizing that the two together would be signif-

cantly related to poorer HRQOL than either alone.

MATERIAL AND METHODS

ARTICIPANTS
We examined HRQOL data for men in the Cancer of the

rostate Strategic Urologic Research Endeavor (CaPSURE)
tudy, a longitudinal, observational study of men with biopsy-
roven prostate cancer. Sociodemographic and HRQOL data
re collected from patients at enrollment and semiannually.
articipating practices provide clinical data at enrollment and
ach return visit, including follow-up prostate-specific anti-
en (PSA) results. The institutional review boards at the Uni-
ersity of California, San Francisco, and contributing sites
pproved the study protocols and methods.

As of July 2005, 12,005 patients were enrolled in CaPSURE,
ith more than 7000 currently being followed up. Participants

re enrolled from a core group of 31 urologic practice sites,
rimarily community based, with about 8% from academic or
eterans Affairs practices. Additional details of the project
ethods have been previously published.12,13

To be included in our analysis, patients had to have a diag-
osis of clinically localized disease (Stage T1-T3NxM0, n �
382) from 1989 to 2003, to have undergone radical prosta-

ectomy monotherapy as a first treatment (n � 3913), and to w

ROLOGY 68 (6), 2006
ave pretreatment (n � 1408) and posttreatment HRQOL data
ithin 24 months of treatment (n � 2695). Participants were
ivided into two groups stratified by the presence or absence
f a reported diagnosis of DM or the reported use of diabetes
edications. Of the 1248 men who met the inclusion crite-

ia, 117 reported a diagnosis of DM or the use of diabetes
edications.

UALITY-OF-LIFE MEASURES
The CaPSURE questionnaire included the University of Cal-

fornia, Los Angeles, Prostate Cancer Index (UCLA-PCI),1

hich contains subscales measuring sexual function and
other, urinary function and bother, and bowel function and
other. It has been used extensively in HRQOL research of
atients with prostate cancer and shown to be both reliable
nd valid.14

TATISTICAL ANALYSIS
Baseline clinical and sociodemographic characteristics were

ompared using the chi-square test and analysis of variance.
linical risk was based on a modification of the D’Amico risk
roups.15 Patients were considered low risk (PSA 10 ng/mL or
ess, Gleason score less than 7 with no primary or secondary
leason score of 4 or 5, and clinical Stage T1-T2a), interme-
iate risk (PSA 10.1 to 20 ng/mL, Gleason score 7 or Gleason
econdary score of 4 or 5, or clinical Stage T2b-T2c), or
igh risk (PSA greater than 20 ng/mL, Gleason score greater

han 7 or Gleason primary score 4 or 5, or clinical Stage T3a).
e also characterized risk using the Cancer of the Prostate

isk Assessment score, which combines preoperative PSA
evel, Gleason score, clinical T stage, biopsy results, and age
nto a measure with predictive accuracy similar to the Kattan
omogram.16

We examined changes in HRQOL by fitting a repeated-mea-
ures mixed model for each UCLA-PCI domain and control-
ing for BMI, age, race, education, relationship status, insur-
nce status, risk group, and number of comorbidities other
han DM. We compared the pretreatment, disease-specific
RQOL scores with the 24-month follow-up HRQOL scores.
or men without data at 24 months, we used the last posttreat-
ent HRQOL questionnaire available.
To understand the relationship between DM and obesity,

e computed the BMI using patient-reported information at
aseline and included that in the multivariate models as both
main effect and an interaction effect. Each model contained
main effect for history of DM (yes or no), BMI (continuous
ariable), and an interaction term for a history of DM and BMI.
o understand the interaction effects, we used a technique
escribed by Aiken and West.17 We created four subgroups in
he analysis sample: men with DM and BMI more than 1 stan-
ard deviation (SD) above the UCLA-PCI mean, men with DM
nd BMI less than 1 SD below the UCLA-PCI mean, men
ithout DM and BMI greater than 1 SD above the UCLA-PCI
ean, and men without DM and BMI less than 1 SD below the
CLA-PCI mean for the UCLA-PCI subscale for which the

nteraction term was significant. We computed the mean
hange scores on the UCLA-PCI domains for which the inter-
ction term was significant in the multivariate model and
raphed the means for each group. All analyses were per-
ormed with Statistical Analysis Systems, version 9.1 (SAS In-
titute, Cary, NC).

RESULTS

ASELINE CHARACTERISTICS

Table I lists the sociodemographic characteris-
ics for each group. Men reporting a history of DM

ere older and more likely to be nonwhite, have

1243



l
S
e
w
w
a

H

2
t
n
D
D
s
n
b
i
T
t
u
m
b
m
t
f
g
o

b
(
t
m
r
b

a
i
t
t
d
e
t
c
d
r
B
u
a
t
s
u
m

parent

1

ess education, and have Medicare or Medicare
upplement insurance. We found fewer differ-
nces in the clinical presentation between men
ith DM and those without DM (Table II). Men
ith DM had significantly more comorbidities and
greater BMI than men without DM.

RQOL BY DM HISTORY

The mean HRQOL scores before treatment and at
4 months of follow-up are given in Table III, with
he results of testing for the main effect of having or
ot having DM, BMI, and the interaction between
M and BMI on the changes in HRQOL over time.
iabetic men reported baseline HRQOL scores

imilar to, or worse than, nondiabetic men. Uri-
ary function was significantly different over time
y DM history (P �0.01), BMI (P �0.02), and the

nteraction between DM history and BMI (P �0.01).
o understand the relationship between DM his-

ory and BMI, we examined the mean changes in
rinary function by group (high BMI, diabetic
en; high BMI, nondiabetic men; low BMI, dia-

etic men; and low BMI, nondiabetic men). The
ean in all four groups declined from baseline to

he 24-month follow-up. The decrease in urinary
unction was greatest for diabetic men with a
reater BMI. No significant differences were seen

TABLE I. Patient demographic
before treatm

Characteristic No DM (n

Age at diagnosis (yr)
�65 748
�65 383

Race
White 1,051
Other 79

Education level
Less than high school 88
High school graduate 236
Some college 218
College graduate 580

Income level
�$30,000 151
$30,000–50,000 239
$50,000–75,000 236
�$75,000 429

Relationship status
In relationship 1,059
Single 60

Insurance
Medicare supplement 241
Medicare 74
Private insurance 741
Other/none 75

KEY: DM � diabetes mellitus.
Data presented as number of patients, with percentages in
ver time for sexual bother, urinary bother, or i

244
owel function, although both sexual function
P �0.07) and bowel bother (P �0.09) had a
rend toward a difference by BMI. Nondiabetic
en had better sexual function at baseline and

eported a larger decline in that domain than dia-
etic men.

COMMENT

We examined the relationship among DM, BMI,
nd disease-specific HRQOL in CaPSURE partic-
pants with clinically localized prostate cancer
reated with radical prostatectomy as mono-
herapy. In the initial comparisons, diabetic men
iffered significantly from nondiabetic men on sev-
ral sociodemographic characteristics. However,
he groups did not differ for most baseline clinical
haracteristics other than PSA level. As expected,
iabetic men were also significantly more likely to
eport more comorbid conditions and a greater
MI at baseline. Hypothesized differences in sex-
al and urinary function for diabetic versus nondi-
betic men were observed only for urinary func-
ion. However, we also found the hypothesized
ignificant differences by DM history and BMI in
rinary function. Although previous studies of
en with prostate cancer have reported differences

racteristics by diabetes status
(n � 1,248)

,131) DM (n � 117) P Value

�0.01
) 62 (53)
) 55 (47)

�0.01
) 98 (84)

19 (16)
0.01

15 (13)
) 35 (30)
) 20 (17)
) 46 (40)

�0.01
) 30 (28)
) 27 (25)
) 19 (18)
) 32 (30)

0.15
) 106 (91)

10 (9)
�0.01

) 34 (29)
18 (15)

) 56 (48)
9 (8)

heses.
cha
ent
� 1

(66
(34

(93
(7)

(8)
(21
(19
(52

(14
(23
(22
(41

(95
(5)

(21
(7)
(66
(7)
n HRQOL associated with obesity, our results in-
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TABLE III. Disease-specific health-related quality of life by diabetes status over
time (n � 1248)

omain
No DM

(n � 1131)
DM

(n � 117)
Adjusted P Value
DM vs. No DM

Adjusted P-value*
(BMI)

Adjusted P Value*
(DM � BMI)

exual function† NS 0.07 NS
Before treatment 62.2 � 26.15 46.1 � 27.83
Follow-up‡ 32.1 � 26.07 23.5 � 24.33

exual bother NS NS NS
Before treatment 68.1 � 35.00 50.7 � 38.85
Follow-up 41.0 � 35.58 35.3 � 38.5
rinary function 0.01 0.02 0.01
Before treatment 93.0 � 12.72 92.2 � 11.47
Follow-up 77.0 � 22.44 72.4 � 24.46
rinary bother NS NS NS
Before treatment 87.6 � 21.28 82.4 � 25.43
Follow-up 82.3 � 24.09 76.7 � 29.13
owel function NS NS NS
Before treatment 88.6 � 13.25 89.5 � 14.20
Follow-up 88.9 � 13.47 88.9 � 13.62
owel bother NS 0.09 NS
Before treatment 91.0 � 18.65 92.5 � 19.00
Follow-up 89.1 � 20.63 90.1 � 20.29

S � not significant; other abbreviations as in Table II.
ata provided as mean � SD.
P values adjusted for age, race, educational level, relationship status, risk group, insurance type, and number of comorbidities other than DM.
Scores on 6 subscales of Prostate Cancer Index range from 0 to 100, with higher scores indicating better functioning and less bother.
TABLE II. Patient clinical characteristics by diabetes status before
treatment (n � 1248)

Characteristic No DM (n � 1131) DM (n � 117) P Value

Mean PSA at diagnosis 6.5 � 4.97 7.2 � 5.79 0.16
T stage 0.52

1 646 (57) 73 (62)
2 477 (42) 43 (37)
3 8 (1) 1 (1)

Gleason score 0.53
No 4–5 807 (73) 79 (68)
1–3/4–5 193 (17) 22 (19)
4–5/1–5 112 (10) 15 (13)

Mean Gleason score 6.2 � 0.70 6.3 � 0.72 0.76
Risk category 0.16

Low 580 (53) 51 (45)
Intermediate 387 (35) 43 (38)
High 136 (12) 20 (18)

Mean CAPRA score 2.3 � 1.42 2.4 � 1.46 0.29
Comorbidities* �0.01

None 239 (21) 19 (16)
1–2 672 (60) 59 (50)
�3 205 (18) 39 (33)

BMI (kg/m2) �0.01
Normal (�25.0) 291 (26) 19 (17)
Overweight (25.0–29.9) 602 (54) 54 (48)
Obese (�30.0) 222 (20) 39 (35)

Mean BMI 27.3 � 3.74 28.9 � 4.37 �0.01

KEY: DM � diabetes mellitus; PSA � prostate-specific antigen; CAPRA � Cancer of the Prostate Risk Assessment; BMI �
body mass index.
Data presented as mean � SD or numbers, with percentages in parentheses.
Follow-up questionnaire at 24 months after treatment was used if available; for men without 24-month data, last available follow-up questionnaire was used.
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icate that having DM and a high BMI may have
reater impact on urinary function than having ei-
her alone.
Previous work on DM and HRQOL in men with

rostate cancer has focused on radiotherapy pa-
ients. Among brachytherapy patients, DM exacer-
ated treatment-related ED.4 However, a small
tudy of patients undergoing external beam radio-
herapy found no relationship between DM and
ostradiotherapy potency.10 In two other studies,
iabetic men receiving radiotherapy for prostate
ancer reported significantly more late grade 2 gas-
rointestinal and genitourinary complications than
id nondiabetic men.5,11 The measures used in
hese studies tapped the same types of bowel and
rinary concerns we assessed with the UCLA-PCI.
Although obesity has been examined in terms of

rostate cancer risk and disease recurrence, less
ork has focused on obesity and HRQOL.8,18 Anast

t al.9 recently examined differences in HRQOL by
eight using data for 672 CaPSURE participants

reated surgically. No differences were found in
exual or urinary domains, but less bowel bother at
iagnosis was reported by men with a greater BMI.
bese men also reported significantly more co-
orbidities. We also observed a trend toward less

owel bother for heavier men. Our results have
xtended earlier work by examining the impor-
ance of a specific comorbidity frequently associ-
ted with obesity—DM—on the HRQOL of men
reated with radical prostatectomy.
The diabetic men differed from the nondiabetic
en in several demographic characteristics, and

ne could argue that the demographic differences
ccounted for the reported differences in HRQOL.
o address this concern, the repeated-measures
odel controlled for these demographic factors, as
ell as for risk group, number of other comorbid

onditions, and insurance type. Income was not
ncluded in the repeated-measures model because
hat information is often not reported. We ob-
erved a significant difference in urinary function
nd trends in sexual function and bowel bother,
ven after controlling for these characteristics.
We had two related questions in this analysis: (a)

oes disease-specific HRQOL differ by diabetes his-
ory and (b) does the relationship between diabetes
istory and BMI affect disease-specific HRQOL? In
oth cases, we found significant differences only
or urinary function. Diabetic men with a greater
MI showed a steeper decline in urinary function
han did other men.
In this study, diabetic men reported worse uri-

ary function (change score 16 versus 20), but
heir urinary bother was similar to that of nondia-
etic men (change 5 versus 6). Function in many
espects is a more “objective” outcome. The num-

er of pads used and the degree of urinary control t

246
re straightforward indicators of functional status
nd not necessarily that closely related to the pa-
ient’s perceptions and feelings. Perceived bother is
much more complex domain. A similar phenom-
non of poorer function but less bother has been
eported in men with ED.19 In that study, the in-
estigators hypothesized that men with ED from
rostate cancer can rationalize their functional def-
cits because they are cured of cancer. A similar
henomenon may have occurred in this study, in
hat men in both groups rationalized their func-
ional deficits because they had been treated for
heir cancer.
Although the group differences over time were

ot significant, diabetic men had poorer sexual
unction at baseline and somewhat smaller changes
n function after treatment. Such changes may be
ess troublesome than for nondiabetic men, who
ppear to experience a nonsignificant, but some-
hat greater, decline in function. This pattern of
en without comorbidities reporting greater dec-

ements in HRQOL has been seen more clearly
ith other comorbid conditions.20

Some limitations should be considered when in-
erpreting our results. Although the CaPSURE da-
abase contains 4.5% African-American and 1.5%
atino men, as well as 2% of men of other ethnici-
ies, the sample is not as ethnically diverse as the
verall population of U.S. men with prostate can-
er. Because it focuses on prostate cancer, the CaP-
URE database does not include information such
s the length of time since the DM diagnosis or
lycolated hemoglobin readings, which would per-
it a more nuanced understanding of participants’
M status. Additional research into the impact of
M on HRQOL should be done with sufficient in-

ormation about DM status to determine whether
he relationship between HRQOL and the pres-
nce or absence of DM is more clearly seen as the
M severity or interval since the diagnosis in-

reases.

CONCLUSIONS

This study represents the first effort to character-
ze HRQOL among men with DM and prostate can-
er treated with surgery. It also takes an important
tep toward furthering our understanding of the
mpact of obesity on HRQOL among men with
rostate cancer. Our results indicate that the pres-
nce and absence of DM, as well as obesity, are
mportant determinants of HRQOL in at least one
omain—urinary function. Diabetic men who are
bese should be counseled about the changes in
rinary function likely to occur after surgery.

ACKNOWLEDGMENT. To Sonora Hudson, M.A., for her assis-

ance in preparing the manuscript.
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