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Abstract
Purpose—Urinary incontinence is one of the most commonly reported and distressing side
effects of radical prostatectomy for prostate carcinoma. Several studies have suggested that
symptoms may be worse in obese men but to our knowledge no research has addressed the joint
effects of obesity and a sedentary lifestyle. We evaluated the association of obesity and lack of
physical activity with urinary incontinence in a sample of men who had undergone radical
prostatectomy.

Materials and Methods—Height and weight were abstracted from charts, and obesity was
defined as body mass index 30 kg/m2 or greater. Men completed a questionnaire before surgery
that included self-report of vigorous physical activity. Men who reported 1 hour or more per week
of vigorous activities were considered physically active. Men reported their incontinence to the
surgeon at their urology visits. Information on incontinence was abstracted from charts at 6 and 58
weeks after surgery.

Results—At 6 weeks after surgery 59% (405) of men were incontinent, defined as any pad use.
At 58 weeks after surgery 22% (165) of men were incontinent. At 58 weeks incontinence was
more prevalent in men who were obese and physically inactive (59% incontinent). Physical
activity may offset some of the negative consequences of being obese because the prevalence of
incontinence at 58 weeks was similar in the obese and active (25% incontinent), and nonbese and
inactive (24% incontinent) men. The best outcomes were in men who were nonobese and
physically active (16% incontinent). Men who were not obese and were active were 26% less
likely to be incontinent than men who were obese and inactive (RR 0.74, 95% CI 0.52–1.06).

Conclusions—Pre-prostatectomy physical activity and obesity may be important factors in post-
prostatectomy continence levels. Interventions aimed at increasing physical activity and
decreasing weight in patients with prostate cancer may improve quality of life by offsetting the
negative side effects of treatment.
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While radical prostatectomy provides a durable effective cure for localized prostate
carcinoma,1-3 its use has been tempered by the risk of long-term complications including
incontinence.4,5 Urinary incontinence is one of the most commonly reported and distressing
side effects of prostate cancer treatment. 6-10 An observational study of quality of life after
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treatment for prostate cancer demonstrated that sexual and urinary function were the only
quality of life domains that had not returned to preoperative levels 2 years after surgery.11

Known causes of postradical prostatectomy incontinence include surgical technique and the
underlying characteristics of the urinary system.12,13 Efforts to improve continence have
focused on modification of surgical techniques.12,14,15 While these modifications have
resulted in improved patient outcomes, they do not guarantee the return of function in all
patients. Addressing the underlying physical condition of the patient also offers the hope for
return of normal function.

While several observational studies have shown no association of physical activity or
obesity with urinary function in prostate cancer survivors,10,16-18 other research has
demonstrated that overweight men are more likely to report poor postoperative urinary
function. 19-21 To our knowledge no studies have considered the joint effects of obesity and
physical inactivity on postoperative outcomes in prostate cancer survivors. Studies in men
without diagnosed prostate cancer indicate that lower BMI and higher physical activity
levels are associated with reduced rates of urinary incontinence,22-26 but not all studies have
found an association.27 In the current study we examine the hypothesis that the combination
of obesity and physical inactivity is associated with worse urinary functioning after radical
prostatectomy.

MATERIALS AND METHODS
Between August 2004 and September 2007, 939 patients scheduled to undergo radical
prostatectomy at our institution were asked to complete a questionnaire on medical history
and lifestyle factors. Of the patients 690 (73%) agreed and 589 (63%) completed the
instrument. Subsequently data on urinary incontinence were extracted from charts at the first
postoperative visit at approximately 6 weeks (range 3 to 17) and at 58 weeks (range 50 to
74).

If patients reported urinary incontinence at an office visit this was recorded in the chart and
patients were coded as such. In some cases the number of pads used was recorded. Thus, to
allow for comparisons with previous studies that defined continence based on number of
pads used daily, we used a strict definition of incontinence and coded patients who reported
using 1 or more pads as incontinent but coded those who did not use pads as continent for an
exploratory analysis.10 Height and weight at surgery were extracted from the chart and used
to calculate body mass index. WHO cut points were used to classify men as normal weight
(BMI less than 25 kg/m2), overweight (BMI 25 to less than 30 kg/m2) and obese (BMI 30
kg/m2 or greater). On the preoperative questionnaire participants were asked about how
many hours they spent on vigorous activities such as swimming, brisk walking etc.
Response options were none, less than 1 hour per week, 1 hour per week, 2 hours per week,
3 hours per week and 4 plus hours per week. Men who reported exercising 1 or more hours
per week were considered active.

We were interested in the joint effects of obesity and physical inactivity, and we classified
men as obese and inactive, obese and active, nonobese (overweight or normal) and inactive,
or nonobese and active. We examined the bivariable association of our primary exposures
and any potential confounders with each outcome using Mantel-Haenszel chisquare tests or t
tests as appropriate for the variable structure. Multivariable analyses were adjusted for age
and any variable that was significantly associated with the outcome on bivariable analysis.
We estimated relative risks of the joint association of physical activity and obesity with
incontinence using PROC GENMOD with a log binomial link in SAS® version 9. Other
variables assessed and considered confounders were race/ethnicity, marital status, education,
smoking, age, nerve bundles preserved in surgery, surgical blood loss, preoperative diabetes,
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preoperative prostate specific antigen and surgical approach. While we present data
collected at the first postoperative visit (6 weeks) our focus is on the data collected 1 year
after that (58 weeks) because many patients experience incontinence immediately after
surgery which gradually resolves.

RESULTS
Six weeks after surgery incontinence data were available for 407 men. Of these men 405
also had physical activity and obesity data available, and were included in the analysis of the
6-week data. At 58 weeks incontinence data were recorded for 140 of these men. A total of
25 men recorded continence data at 58 weeks but had not recorded it at 6 weeks. These 165
men comprised the 58-week study population. Age at surgery ranged from 39 to 79 years
(mean 61). The men tended to be overweight (49%, 210) or obese (32%, 137) at surgery. Of
the men 96% were nonHispanic white and 69% underwent laparoscopic surgery. The
distribution of sociodemographic factors was similar in men in the 6 and 58-week analyses
(table 1).

Six weeks after surgery 59% of men were incontinent, with the prevalence of incontinence
similar between obese (54%) and nonobese men (60%) (p=0.25). Inactive men were slightly
more likely to be incontinent (64%) than those who met physical activity recommendations
(55%) (p = 0.08). At 58 weeks 22% of men seen were incontinent. Rates of incontinence
were higher in obese men (31%) than in nonobese men (18%) (p = 0.05). Rates of
incontinence were also higher in inactive men (30%) than active men (18%) at 58 weeks (p
= 0.08). Of the men seen at 6 weeks who were not followed at 58 weeks (265) 31% were
obese, 62% were physically active and 55% were incontinent.

Jointly considering the effects of obesity and physical activity suggests that those who are
obese and inactive experience higher rates of incontinence than those who are active and not
obese (see figure). At 6 and 58 weeks comparing obese and nonobese men the prevalence of
incontinence was higher in those who were inactive. At 58 weeks 16% of nonobese active
men and 25% of obese active men were incontinent. Furthermore, it appeared that being
active offset the negative consequences of obesity because obese and active men had the
same prevalence of incontinence (25%) as nonobese inactive men (24%). The highest
prevalence of incontinence was in obese inactive men (41%). However, the joint association
of physical activity and obesity with incontinence was not statistically significant at 6 (p =
0.11) or 58 (p = 0.09) weeks.

At 6 weeks incontinence was associated with only surgical approach (p <0.01), blood loss (p
= 0.03) and age (p <0.01). At 58 weeks there was no association of incontinence with race/
ethnicity (p = 0.65), marital status (p = 0.53), education (p = 0.43), smoking (p = 0.40), age
(p = 0.10), bundles preserved (p>0.90), surgical blood loss (p = 0.15), diabetes (p = 0.49) or
preoperative prostate specific antigen (p = 0.47). There was an association between
incontinence and surgical approach (p = 0.02). Men undergoing laparoscopic surgery were
less likely to be incontinent 58 weeks after surgery. Thus, multivariable analyses were only
adjusted for age and surgical approach.

In a multivariable model, adjusting for age and surgical approach, nonobese active men were
26% less likely to be incontinent at 58 weeks than obese inactive men, although the
difference did not achieve statistical significance (RR 0.74, 95% CI 0.52–1.06, table 2).
There was no statistically significant difference between obese and inactive men, and either
nonobese and inactive (RR 0.77, 95% CI 0.53–1.13) or obese and active (RR 0.85, 95% CI
0.57–1.26) men. In the multivariable model men undergoing laparoscopic surgery were 20%
less likely to be incontinent at 58 weeks vs those undergoing retropubic surgery (RR 0.79,
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95% CI 0.63–0.99). The exploratory coding of incontinence using pads did not change the
continence status of any of the patients at 58 weeks and, thus, was not considered further.

DISCUSSION
Our findings suggest that obesity and physical activity are important contributors to post-
prostatectomy urinary incontinence. Some previous studies have suggested that obesity
contributes to this debilitating complication but relatively little attention has been paid to the
effects of physical activity.19-21 Our study is the first to our knowledge to examine the joint
effects of these 2 risk factors.

Our results suggest that both factors are important and that increasing physical activity may
provide important benefits to prostate cancer survivors independent of weight loss.
However, our sample may have been too small to see a significant result. Studies that
examine only one of the factors may miss important differences within groups. Physical
activity may reduce the risk of incontinence by increasing overall muscle tone, which may
facilitate urine control. Obesity may increase the risk of incontinence by placing additional
physical strain on the bladder. It may also be that those who are active and not obese are
more health conscious and compliant, and thus, more likely to comply with physician
recommendations for Kegel exercises. However, the exact mechanisms remain unknown
and worthy of additional research. We found the lowest rates of incontinence in men who
were physically active and not obese, and the highest rates in men who were obese and
inactive. Future studies should consider the role that obesity and physical activity may have
in the quality of life of prostate cancer survivors and the potential mechanisms linking them.

In previous research several investigators found no difference in post-prostatectomy
incontinence rates by obesity.17,18,28,29 These studies may have enrolled patient populations
that were more physically active, and had too few obese and inactive men to show a
significant difference. A year after surgery 95% of the patients in the study by Herman et
al29 were continent and nearly 90% of the patients in the study by Brown et al28 were
continent by 3 months. Both studies defined incontinence as any pad use. Our results were
the same regardless of the definition of incontinence used. Freedland et al also found high
rates of continence with levels returning to baseline by 24 months, but found a significantly
lower rate of continence in obese men than in normal weight men.19 Rates of incontinence
in these studies may have been too low to detect differences by body composition. Rates of
incontinence were higher in our study. In contrast, Ahlering et al found a significant
difference in continence rates between obese and nonobese men with less than half (47%) of
obese men continent at 6 months while 91.4% of nonobese men were continent.20

CaPSURE reported that posttreatment urinary function scores at 24 months were highest in
normal weight men and lowest in the very obese, but the differences across BMI were not
significant.17 Interestingly at 1 year after surgery CaPSURE demonstrated that the highest
urinary function scores were in very obese men. None of these studies reported measuring
physical activity.

While our findings are novel and raise important points of consideration for future research
and clinical care, certain limitations in our data should be noted. As we examined this
question in an existing data set, we were not able to collect detailed information on domains
and types of physical activity. Future studies that examine this in more detail are warranted.
Furthermore, we did not use a validated survey of incontinence, although our measure was
similar to existing instruments. It is possible that physicians are more likely to record
incontinence than continence in the medical record, thereby inflating the rates of
incontinence in our study. However, using a different definition of incontinence did not
change our results, which suggests that our findings are robust and not highly sensitive to
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the definition of incontinence. We also lack data on preoperative continence levels, which
may confound our results and should be evaluated in future investigations. In addition,
followup data on continence were not available for all of the men in the study, particularly at
58-week followup. At a tertiary care referral center many men follow up initially with their
surgeon, but beyond the immediate postoperative period choose to see local physicians for
followup care.

Lifestyle modification has the potential to alter the risk of treatment side effects.
Unfortunately we did not have information on changes in risk factors including physical
activity and obesity, and future studies should examine whether changes in obesity and
physical activity are associated with changes in urinary incontinence. In addition, more
detailed measures of continence and bother would allow us to examine whether obesity and
physical activity are associated with severity of incontinence, and whether that incontinence
interferes with activities of daily living.

Given that urinary incontinence is a frequently reported bothersome side effect of
prostatectomy, interventions that can prevent or moderate the impact have great clinical care
relevance.10 Our findings provide additional support for the importance of monitoring
obesity and physical activity in the clinical care of cancer survivors, and suggest that
providers should be encouraging patients to be physically active and achieve or maintain a
healthy weight after prostatectomy.

CONCLUSIONS
To our knowledge this is the first study to investigate the joint association of physical
activity and obesity, and risk of post-prostatectomy urinary incontinence. While our results
are intriguing, their interpretation is limited by the small sample size as well as the limited
characterization of exposure and outcome. However, our results generate interesting
hypotheses and preliminary evidence that justify future studies of the relationship.
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Figure.
Prevalence of incontinence after prostatectomy by obesity and physical activity.
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Table 1

Characteristics of men who report postoperative urinary functioning

No. 6-Wk Study Population (%) No. 58-Wk Study Population (%)

Physical activity:

 Physically active 257 (63) 109 (66)

 Inactive 148 (37) 56 (34)

BMI:

 Normal 75 (19) 19 (12)

 Overweight 200 (50) 92 (55)

 Obese 127 (32) 54 (33)

Race:

 White 386 (95) 158 (96)

 African-American 18 (4) 7 (4)

 Hispanic 1 (1)

Surgical approach:

 Laparoscopic 279 (69) 123 (75)

 Retropubic 121 (30) 42 (25)

 Robotic 4 (1)

Bundles preserved:

 None 12 (3) 4 (2)

 1 7 (2) 3 (2)

 2 379 (95) 153 (96)

Education:

 High school or less 77 (19) 30 (18)

 Some college 108 (27) 48 (29)

 College graduate 216 (54) 86 (53)

Current smoker:

 Yes 27 (11) 9 (9)

 No 209 (89) 88 (91)

Marital status:

 Married or living as married 359 (89) 148 (90)

 Divorced, separated, widowed, never married 45 (11) 17 (10)

Diabetes:

 Yes 34 (8) 13 (8)

 No 369 (92) 152 (92)

Incontinent at 6 wks:

 Yes 237 (59) 90 (64)

 No 168 (42) 50 (36)

J Urol. Author manuscript; available in PMC 2011 February 7.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wolin et al. Page 10

Table 2

Relative risk of incontinence 58 weeks after prostatectomy

Crude RR (95% CI) Multivariable RR (95% CI)*

Obese + inactive 1 1

Obese + active 0.79 (0.53–1.18) 0.85 (0.57–1.26)

Nonobese + inactive 0.77 (0.52–1.15) 0.77 (0.53–1.13)

Nonobese + active 0.70 (0.49–1.00) 0.74 (0.52–1.06)

*
Adjusted for age and surgical approach.
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