ORIGINAL INVESTIGATION

The Economic Impact of Chronic Prostatitis
The Chronic Prostatitis Collaborative Research Network*

Background: Little information exists on the economic impact of chronic prostatitis. The objective of this
study was to determine the direct and indirect costs associated with chronic prostatitis.
Methods: Outcomes were assessed using a questionnaire designed to capture health care resource utilization. Resource estimates were converted into unit costs
with direct medical cost estimates based on hospital costaccounting data and indirect costs based on modified labor force, employment, and earnings data from the US
Census Bureau.
Results: The total direct costs for the 3 months prior to
entry into the cohort, excluding hospitalization, were
$126915 for the 167 study participants for an average of
$954 per person among the 133 consumers. Of the men,
26% reported work loss valued at an average of $551. The
average total costs (direct and indirect) for the 3 months
was $1099 per person for those 137 men who had re-

source consumption with an expected annual total cost
per person of $4397. For those study participants with any
incurred costs, tests for association revealed that the National Institutes of Health Chronic Prostatitis Symptom Index (P⬍.001) and each of the 3 subcategories of pain
(P=.003), urinary function (P=.03), and quality-of-life
(P=.002) were significantly associated with resource use,
although the quality-of-life subscale score from the National Institutes of Health Chronic Prostatitis Symptom Index was the only predictor of resource consumption.
Conclusions: Chronic prostatitis is associated with
substantial costs and lower quality-of-life scores,
which predicted resource consumption. The economic
impact of chronic prostatitis warrants increased medical attention and resources to identify and test effective treatment strategies.

Arch Intern Med. 2004;164:1231-1236

C

*The authors, along with the
other members of the Chronic
Prostatitis Collaborative
Research Network, are listed in
the box on page 1235. Author
affiliations are listed at the end
of this article. The authors have
no relevant financial interest in
this article.

HRONIC PROSTATITIS/
chronic pelvic pain syndrome (CPPS) is a common syndrome of
uncertain etiology. From
1990 to 1994, CPPS accounted for almost 2 million outpatient visits per year
in the United States, 8% of visits to urologists, and 1% of visits to primary care physicians.1 Chronic prostatitis remains enigmatic2,3; its hallmark is a symptom complex
of pelvic pain4 and lower urinary tract
symptoms.5,6 Among the available diagnostic tests for CPPS, reliability is low and
none is a gold standard. The efficacy of the
most common treatments—antibiotics and
␣-blockers—is not strongly supported by
existing evidence.7 The condition has a
negative impact on the physical and psychological functioning of affected individuals. Patients report physical difficulties and symptoms associated with
depression, hypochondriasis, hysteria, and
somaticization.8 Although chronic pros-
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tatitis causes substantial distress and accounts for a significant proportion of outpatient physician visits, its direct and
indirect costs have not been well quantified.
There are several reasons to examine the financial burden of chronic prostatitis. Burden of illness studies can help
define the distribution of resources used
in treatment and help target groups most
in need of health care interventions. Relative cost data can then be used to help establish treatment priorities at a time when
health care resources are increasingly
scarce. Burden of illness is measured in
many different ways. The individual burden is often measured in terms of physical condition or effect on quality of life.
The societal burden of disease is measured in economic terms as the direct and
indirect costs of illness. Direct costs include primarily the costs of medical care,
while indirect costs of illness include work
absenteeism, decreased productivity while
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at work, and economic disruption in other roles (eg, needing helpers to complete regular tasks, such as child care
or yard work).9 The goal of our study was to examine in
a subset of men enrolled in a nationwide multicenter prospective cohort study conducted by the Chronic Prostatitis Collaborative Research Network (CPCRN) the direct and indirect costs associated with chronic prostatitis
and determine the factors that predict these costs.
METHODS
SUBJECTS
The subjects included 167 consecutive men who enrolled in
the Chronic Prostatitis Cohort (CPC), which was initiated by
the National Institutes of Health (CPCRN). The CPCRN comprises 12 Clinical Research Centers located in Baltimore, Md;
Boston, Mass; Chicago, Ill; Jackson, Miss; Tucson, Ariz; Los Angeles, Calif; Philadelphia, Pa; Fort Lauderdale, Fla; and Kingston and Toronto, Ontario; and a Data Coordinating Center in
Philadelphia. The primary entrance criterion was pain in the
pelvic region for at least a 3-month period within the last 6
months. Subjects were excluded from participation in the study
if they had genitourinary cancer or an active genitourinary infection and if they had prior prostate procedures or surgical
procedures. An extensive list of inclusion and exclusion criteria has been previously published.10

to a physician ($25) or a nurse ($10).16 Standard unit costs were
multiplied by the number of visits, laboratory tests, hospitalizations, medications, phone calls, and medical devices to calculate an estimate of the direct costs per person. Modified labor force, employment, and earnings data from the US Census
Bureau17 were used to estimate the indirect costs (ie, work loss)
per person. The direct and indirect costs incurred by each patient were derived by multiplying each patient-reported unit
of resource utilization to its corresponding cost. All costs were
in US dollars. Costs incurred by study participants in the single
center located in Canada were converted into US dollars.
Univariate analyses were conducted to assess the association between incurred costs and various demographic, symptom, and medical history factors. Tests for association were computed using generalized Mantel-Haenszel procedures (based on
rank scores) to adjust for the variation among clinical centers.
Factors that were significantly associated with incurred costs
(P⬍.15) were then entered into a multivariable mixed effects
model. All multivariable results were adjusted for income and
clustering within clinical centers. This procedure was performed separately for all 167 subjects and for the 137 subjects
who incurred any costs.
A common problem to almost all economic analyses is the
skewness of resource utilization and cost data. Therefore, rank
scores were used for the univariate analyses and costs were transformed using a natural log transformation for the mixed effects models. For the analysis of all subjects, the transformation was ln (total costs+1). All statistical analyses were done
using SAS version 8.1.18

STUDY DESIGN
The protocol for the study was approved by the institutional
review board of each participating clinical center. Each study
participant underwent a history and physical examination
and laboratory studies and completed the National Institutes
of Health Chronic Prostatitis Symptom Index (NIH-CPSI)11
and a detailed questionnaire on demographics and lifestyle
factors. The NIH-CPSI is an index of 9 items that address 4
different aspects of the chronic prostatitis experience. The primary component is pain, which is captured by 4 items that
focus on location, severity, and frequency. Urinary function,
another important component of patients’ symptoms, is captured in 2 items of lower urinary tract symptoms. Impact on
and overall quality of life are captured with 3 additional items
that ask about the effect of symptoms on daily activities.11
Among the 488 CPC participants, 167 consecutively enrolled patients were given an additional health resource utilization questionnaire to participate in this study. Study participants were given the health resource utilization questionnaire
at their initial visit, with instructions to complete it and bring
it with them at their next visit 7 days later. This questionnaire
was designed to assess utilization of health care resources attributable directly to prostatitis. The men were queried about
resources used as a result of their prostatitis during the last 3
months. A number of studies verify the accuracy of using patient self-report to document resource utilization and work
loss.8,12-14 The resources queried included outpatient visits from
traditional and alternative health care providers, laboratory tests,
phone calls to health care providers, home health visits, medications (including over the counter), medical devices, lost work
time and productivity, caregiver time, and lost leisure time. Lifetime hospitalizations for prostatitis were also assessed with unit
costs derived from hospital bills for inpatient stays, the Medicare Physician Fee Schedule for outpatient services, and the 1999
Red Book for pharmaceuticals.15 Device costs were calculated
from the average price at 3 national drugstore chains. Telephone calls to medical providers (estimated to be 15 minutes)
were quantified based on patients’ report of whether they spoke

RESULTS

DEMOGRAPHICS
The average age of the participants was 44 years, and 78%
were white. Half of the men (51%) had completed some
college and 31% had attained a graduate or professional
degree. Most (67%) were living with a partner or spouse;
80% were employed, with 52% earning more than $50000
annually. Major demographic characteristics were not significantly different among resource utilization study participants compared with the remaining members of the
cohort (Table 1).
RESOURCE USE
Of the participants, 82% accrued some costs over the 3
months prior to enrollment in the cohort study; 80% of
the men had direct costs in the 3 months prior to enrollment in the CPCRN cohort study, and 26% had indirect
costs during this same period. The average total costs (direct and indirect) for the 3 months were $1099 per person, with a range of $10 to $10 832. Procedures/tests
(mean=$761) were the largest component of directs costs
followed by health care visits (mean=$325) and medication (mean=$282). Of the men, 49% reported having
a procedure during the previous 3 months, with an average of 6 procedures during this period. The most common procedures/tests were urinalysis, urine culture, and
prostate massage. There were 64% who saw a physician
during the last 3 months, with an average of 5 visits per
individual; 52% visited a urologist; 20% visited a primary care physician; 7% were seen in an urgent care or
emergency department setting; and 6% sought an acu-
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puncturist for care (Table 2). Incurring medication costs
over the last 3 months were reported by 48% of the men,
with an average of 2.5 prescriptions for prostatitis prior
to enrollment in the cohort study. Infrequently reported costs were for medical devices, which was reported by only 8% of the men. Lifetime hospitalizations
were reported by 8% of the men in the study. The average cost of the hospitalizations was $11639, with a range
of $2202 to $57 252. The distribution of costs differed
within the participating clinical centers; Queen’s University, Kingston, Ontario, and the University of Mississippi, Jackson, had the highest percentage of individuals not incurring any costs over the previous 3 months
(31% and 53%, respectively). In addition, there was a large
distribution of costs across the study participants: 42 of
the men incurred over $1000 in total costs, while 41 men
incurred less than $80 in total costs.
Of the men, 26% reported that their prostatitis resulted in absenteeism from work at an average cost of $551
over the last 3 months (Table 2). An additional cost, not
quantified in this study, but costly to society, is reduced
productivity: 79% of the men reported being at least a
little less productive while at work and attributed 50%
of this productivity loss to their prostatitis symptoms. Additionally, 22% of the men reported having a friend or
spouse help them with personal care, medical care, or
activities around the house because of their prostatitis.
Only 4% of the men had to have a paid worker help them
because of their prostatitis. Overall, 49% of the men reported that prostatitis disrupted their leisure time, averaging a 20% reduction in the amount of time spent for
leisure activities.
For those study participants with any incurred costs,
tests for association revealed that the NIH-CPSI (P⬍.001),
together with each of the 3 subcategories (pain [P=.003],
urinary function [P= .03], and quality of life [P=.002])
were significantly associated with resource use. When all
participants are included, including those with zero cost
for the study period, all but urinary function remain significant (pain [P=.001], quality of life [P⬍.001], and overall CPSI score [P = .001]).
In an effort to further characterize the predictors of
high cost within a multivariate model, mixed effects models were fit. The first model included all participants in
the study, those with and without resource consumption over the study period. The results of this model, given
in Table 3, describe the predictors for men diagnosed
as having chronic prostatitis. This model demonstrates
that for each unit decrease in quality of life as measured
by the NIH-CPSI, there is a corresponding 25% (95% confidence interval, 4.5%-56.0%) increase in dollars consumed.
The second model, incorporating data only from
those who have resource consumption over the prior 3
months, given in Table 4, indicates that for each unit
decrease in quality of life there is a corresponding increase of 14% (95% confidence interval, 3.1%-94.0%) in
the amount of dollars consumed.
The 2 models present 2 different interpretations. The
subgroup of men who consumed resources help to provide an interpretation about the impact of various patient or health factors on an individual level, while the

Table 1. Comparison of Resource Utilization Study (RUS)
Participants With the Remainder of Chronic Prostatitis
Cohort Participants*

Variable
Age, y
⬍25
25-34
35-44
45-54
ⱖ55
Race: white
Education
At least some high school
At least some college
Graduate/professional
Income ⬎$50 000/y
Living with spouse/partner
Employment status
Employed
Unemployed
Retired
Disabled

Remainder
of Cohort
(n = 321)

8 (4.8)
25 (15.0)
61 (36.5)
49 (29.3)
24 (14.4)
131 (78.4)

13 (4.1)
72 (22.4)
120 (37.4)
74 (23.1)
42 (13.1)
273 (85.3)

30 (18.0)
85 (50.9)
52 (31.1)
86 (52.1)
112 (67.1)

42 (13.1)
176 (55.0)
102 (31.9)
170 (53.8)
212 (66.3)

134 (80.2)
16 (9.6)
14 (8.4)
3 (1.8)

265 (82.8)
17 (5.3)
22 (6.9)
16 (5.0)

P
Value†

.09

.29

.39
.58
.85

.43

*Data are number (percentage) of participants unless otherwise specified.
†P values are adjusted for clustering among clinical centers using
generalized Mantel-Haenszel methods.

model with all study participants provides information
generalizable at the population level.
One would suspect that the impact of quality of
life on resource utilization would be greater in the
subgroup of men who consumed resources. Although
the coefficient is higher (0.25) when, including the
men with zero resource consumption (Table 3), the
lower model coefficient (0.14) among those who consumed resources (Table 4) can be attributed to the fact
that the model intercept is much higher, and thus the
slope for the quality-of-life coefficient is much lower,
since there are no participants with zero resource consumption.
COMMENT

To our knowledge this is the first study assessing the direct and indirect costs associated with CPPS. We believe these estimates represent a reasonable approximation of the costs associated with CPPS, since the costs
estimates used were based on national data.
We demonstrated that the management of prostatitis is associated with substantial direct and indirect
costs. We believe that our estimate of cost is conservative, since we did not quantify the loss of work productivity reported by 79% of the study participants and did
not include hospitalization costs. The average total cost
per person is $1099 over the 3-month study period,
with a projected annual total cost (direct+indirect) per
person of $4397, including $3817 in direct medical
costs. This cost is substantial when the average per
capita health expenditure in 2000 for the United States
was $4636.19 Most studies that have assessed the burden of illness have used administrative data or only
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RUS
Participants
(n = 167)

Table 2. Costs for Prostatitis-Related Resource Utilization Within the Past 3 Months (n = 167)*
Costs per Person Among Consumers, $
Resource Category

No. (%) of
Consumers

Median

Mean (SD)

Range

Sum

Hospitalization (lifetime)
Indirect costs: patient work loss
Direct costs
Emergency department
Health care visits
Phone calls/e-mails
Medication
Devices
Procedures
Total costs (indirect+direct)

14 (8.4)
43 (25.7)
133 (79.6)
12 (7.2)
107 (64.1)
52 (31.1)
80 (47.9)
13 (7.8)
81 (48.5)
137 (82.0)

3303.00
333.00
477.60
500.00
190.00
25.00
140.69
30.00
278.00
555.61

11 639.14 (18 633.19)
551.12 (627.41)
954.25 (1503.81)
416.67 (162.83)
324.66 (520.89)
48.85 (78.19)
282.28 (436.63)
33.46 (17.60)
760.73 (1290.00)
1099.37 (1611.81)

2202.00-57 252.00
14.72-3676.80
10.00-10 831.64
250.00-750.00
40.00-3736.00
10.00-500.00
2.50-2352.60
10.00-80.00
21.00-7764.00
10.00-10 831.64

162 948.00
23 698.36
126 915.05
5000.00
34 739.00
2540.00
22 582.05
435.00
61 619.00
150 613.41

*Except for hospitalizations that span the consumer’s lifetime.

Table 4. Estimated Coefficients for Predicting In (Total
Costs) for Subjects Reporting Incurred Costs (n = 137)*

Table 3. Estimated Coefficients for Predicting In
(Total Costs +1) (n = 167)*
Variable
Age (1-y increase)
Race (white vs black)
Pain‡
Urinary‡
Quality of life‡
Gastrointestinal disease (yes vs no)
Genitourinary disease (yes vs no)

Coefficient

P Value†

−0.015
0.47
0.0081
−0.048
0.25
0.79
−0.11

.45
.41
.90
.51
.02
.19
.81

*Multiple regression analysis results.
†Models are adjusted for income and clustering by center using a
mixed-effects model.
‡Subscale within Chronic Prostatitis Symptom Index (1-unit increase in
score).

report aggregate costs figures across the population that
allow for limited comparisons. However, studies assessing the burden of disease using patient report have
revealed the total annual direct medical costs for rheumatoid arthritis to be $2533,20 peripheral neuropathy to
be $917,16 and low back pain to be $2144.21 Mathias
and colleagues 22 studied the economic impact of
chronic pelvic pain in women and found that 15% of
the 773 respondents with chronic pelvic pain in the last
3 months reported lost time from paid work, and 45%
reported reduced work productivity. The annual aggregate direct costs for physician services and out-ofpocket costs was reported to be $2.8 billion for the US
population.22
The CPSI quality-of-life scores were significant predictors of resource consumption. Men in this study who
reported that their symptoms kept them from doing the
things they would usually do, who thought more often
about their symptoms, and were unwilling to spend the
rest of their life with the symptoms were the highest consumers of resources.
There are several limitations to this study. Our
data collection methods relied on self-report of the
men’s resource utilization, which is subject to participant recall problems. However, a number of other studies have used validation methods and verify the accuracy of patient self-report.12-14 Second, participants were

Variable
Age (1-y increase)
Race (white vs black)
Pain‡
Urinary‡
Quality of life‡
Genitourinary disease (yes vs no)

P Value†

−0.018
0.45
−0.022
0.0097
0.14
0.28

.12
.19
.54
.81
.01
.28

*Multiple regression analysis results.
†Models are adjusted for income and clustering by center using a
mixed-effects model.
‡Subscale within Chronic Prostatitis Symptom Index (1-unit increase in
score).

recruited to tertiary care centers, many of which are
regionally or nationally known for the treatment of
chronic prostatitis, and were volunteers for the study.
We recognize that these factors may increase the severity of the condition for men participating in our study
compared with an average man with chronic prostatitis
outside this study. However, even if the costs estimates
were 30% lower, the economic burden is still substantial at $3078 annually. Finally, our relatively small
sample size and limited minority population may limit
our ability to generalize the findings.
The burden of illness from chronic prostatitis is
substantial, with prevalence estimates ranging from
9% to 16% in the general population.1,23,24 With an
expected annual total cost per patient of $4397, the
economic impact is substantial. In addition, the nonmonetary, human costs associated with chronic prostatitis from pain and suffering, reduced productivity
while at work, and lost leisure time has not been
quantified in this study.
This study demonstrates the high percentage of men
utilizing a large number services and resources for chronic
prostatitis. Of the study participants, 82% had some resource utilization, with a mean number of 6 procedures, 5 physician visits, and 2.5 prescriptions for chronic
prostatitis over the course of 3 months prior to enrollment in the cohort study.
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Controlling health expenditures is a major policy
objective. Defining the burden of disease helps to identify the impact an illness has on society during a time when
health care resources are becoming increasingly scarce.
As economic evidence is becoming more important in
medical decision making, it is critical to conduct rigorous cost evaluations to help determine the allocation of
resources for chronic prostatitis based on empirical evidence. Concerns about the cost of health care and, consequently, the cost-effectiveness ratios of treatments have
become almost as important as clinical effectiveness. Simply asking whether any treatment is effective is not the
appropriate question. Rather, it is important to focus on
the results for a set of outcomes and to compare these
results with alternative treatments.
Currently, there is no “gold standard” for the treatment of chronic prostatitis. One of the goals of the
CPCRN over the last 6 years has been to evaluate treatments in an effort to find efficacious treatments that
will ultimately improve the lives of men with this condition. The CPCRN is currently completing a randomized clinical trial to evaluate 2 commonly prescribed
therapies, antimicrobial agents and ␣-adrenergic receptor antagonists. More studies are needed to determine
what treatments are most effective for patients with
what set of characteristics. Over the next 5 years, the
CPCRN will be conducting a series of randomized clinical trials for evaluating novel therapies (ie, anti-inflammatory medications, pain medications, and medical
devices). Another aspect of developing effective treatments for CPPS is studies looking at the etiology and
pathogenesis of this condition. Since the cause of the
symptoms is as yet unknown, therapies for CPPS are at
this point all empiric. Thus, a parallel goal of the
CPCRN is to further study the causes of CPPS to help
decide what treatments to include in trials.

Successful answers to this question will permit more
clinically effective and cost-effective ways to treat the
population of patients with the difficult condition, CPPS.
The results of our current study should prompt increased medical attention and resources to identify costeffective treatment strategies for men with CPPS.
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