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tate cancer diagnosis is strongly rec-
ommended to maximize both clinical 
and economic benefits.

INTRODUCTION
Prostate cancer is the most fre-
quently diagnosed cancer among 
men in Canada, with one in nine men 
expected to receive a diagnosis dur-
ing their lifetime.1 Despite a five-year 
survival rate of 91%,2 many survivors 
experience declines in quality of life 
(QoL) due to treatment-related side 
effects, including erectile dysfunction, 
urinary incontinence, and psychologi-
cal distress.3-7 Men with prostate can-
cer are nearly five times more likely to 
experience psychological distress at 
one month post-diagnosis, over three 
times more likely at three months, and 
almost seven times more likely at six 
months compared to those without a 
diagnosis.8 Long-term impairments in 
health-related quality of life (HRQoL) 
are particularly pronounced 10 years 
after treatment.9

The economic burden of prostate 
cancer care in Canada’s publicly fund-
ed healthcare system is substantial, 
affecting both the healthcare system 
and patients. In 2021, the total soci-
etal cost of prostate cancer treatment 
was estimated at $1,514 million CAD 
in direct healthcare expenses, $356 
million CAD in out-of-pocket costs, 
and $325 million CAD in time and 
indirect costs.10 A population-based 
cohort study in British Columbia 
tracking patients from 2010-2019 
reported the highest mean attribut-
able costs during the first year post-
diagnosis ($14 307.9 CAD) and the 

INTRODUCTION: This study aimed to evaluate the cost-effectiveness of the Prostate 
Cancer Patient Empowerment Program (PC-PEP), a six-month comprehensive intervention 
designed to enhance psychological well-being and reduce healthcare expenditures among 
prostate cancer patients.

METHODS: In a crossover randomized clinical trial of 128 men aged 50–82 years scheduled 
for curative prostate cancer surgery or radiotherapy (± hormone treatment), 66 men received 
the PC-PEP intervention immediately, while 62 were randomized to a waitlist control arm and 
received standard care for six months before receiving PC-PEP. The intervention included 
daily activities targeting physical fitness, pelvic floor training, stress management, intimacy, 
social support, and dietary guidance. Cost-effectiveness was assessed from a healthcare 
payer perspective using billing data from Nova Scotia’s Medical Services Insurance (MSI) and 
self-reported outcomes. Incremental cost-effectiveness ratios (ICERs) and cost-effectiveness 
acceptability curves (CEACs) were calculated using bootstrapped samples. Psychological dis-
tress was assessed with the Kessler Psychological Distress Scale (K10), while quality-adjusted 
life years (QALYs) were estimated from SF-6D utility scores. 

RESULTS: PC-PEP resulted in cost savings of $411.53 CAD per patient at six months, with 
a 30% reduction in clinically significant psychological distress and a QALY gain of 0.013. At 
12 months, savings increased to $660.89 CAD per patient, preventing 31% of distress cases 
and yielding a QALY gain of 0.034. These outcomes demonstrate that PC-PEP is a dominant 
intervention, achieving both improved clinical outcomes and reduced healthcare expenditures.

CONCLUSIONS: PC-PEP is a dominant, cost-effective strategy that significantly improves 
psychological well-being while lowering healthcare costs. Early implementation following pros-
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final year of life for those dying from prostate cancer 
($9959.7 CAD).11 These costs highlight the urgent need 
for cost-effective survivorship interventions that reduce 
healthcare resource use while improving long-term 
patient outcomes.

Despite advancements in prostate cancer manage-
ment, survivors frequently report unmet informational 
needs, particularly regarding treatment side effects 
(89%), lifestyle changes (81%), and drug-related effects 
(82%).3,4,12,13 While psychosocial and educational inter-
ventions show promise, only multifaceted interven-
tions — likely due to their ability to address diverse 
patient needs — are consistently effective in improving 
physical and mental health outcomes;14,15 however, such 
interventions remain scarce and underused in clinical 
practice.

To address these gaps, the Prostate Cancer Patient 
Empowerment Program (PC-PEP) was developed as 
a six-month, home-based health promotion interven-
tion.16 PC-PEP provides structured daily activities sup-
ported by video demonstrations, focusing on stress 
reduction, physical fitness, pelvic floor exercises, stress 
management, intimacy and connection training, social 
support, and dietary guidance. Previous analyses show 
that PC-PEP significantly reduces psychological distress, 
decreases the need for psychological treatment, and 
improves urinary and sexual function, as well as physi-
cal fitness.16-19 These findings highlight the program’s 

potential as a scalable, patient-centered survivorship 
intervention; however, cost-effectiveness analyses of 
prostate cancer survivorship interventions remain lim-
ited, particularly in Canada.20,21

We hypothesize that PC-PEP is a cost-effective 
intervention at six and 12 months post-enrollment, 
reducing healthcare costs while improving psychological 
outcomes and HRQoL. This study evaluated PC-PEP’s 
cost-effectiveness by assessing its impact on 1) health-
care costs; 2) incidence of psychological distress and 
need for clinical treatment; and 3) quality-adjusted life 
years (QALYs) at six and 12 months. Additionally, we 
examined whether PC-PEP demonstrates cost-effec-
tiveness using both psychological distress reduction and 
QALY improvements as effectiveness measures.

METHODS

Study context and design
This cost-effectiveness analysis of PC-PEP was a prespec-
ified secondary evaluation within a single-site, university-
based, tertiary care crossover randomized controlled 
trial (RCT). The primary aim was to assess PC-PEP’s 
impact on psychological distress, while this analysis exam-
ined healthcare costs and cost-effectiveness. The study 
adhered to CHEERS 202222 and CONSORT guidelines 
(Appendix A; available at cuaj.ca) The complete pro-
tocol and primary outcome evaluation were published 
in European Urology.16

Participants were recruited between December 
2019 and January 2021 via oncology clinics in Nova 
Scotia, Canada.16 Eligibility criteria included biopsy-
confirmed prostate adenocarcinoma, planned cura-
tive treatment (radical prostatectomy or radiation ± 
hormone therapy), daily internet access, physical fit-
ness for moderate exercise, and English proficiency. 
Ethical approval was granted by the Nova Scotia Health 
Research Ethics Board (#1024822, ClinicalTrials.gov 
NCT03660085).

Randomization and study flow
Of 171 eligible participants, 140 were randomized 
(Figure 1). Eleven were excluded due to incomplete 
curative treatment within six months, yielding a final 
sample of 128. A fixed-block, computer-generated 
allocation system was used, with stratification by hor-
mone therapy status, baseline psychological distress 
(K10≥20), and treatment modality (surgery vs. radia-
tion ± hormone therapy) to ensure balance across 
clinically relevant factors. The PC-PEP group received 
the intervention immediately, while the control group 

█  The PC-PEP is a six-month, home-based 
intervention designed to improve mental health 
and quality of life for men undergoing PCa 
treatment while reducing healthcare costs.

█  PC-PEP significantly reduced psychological 
distress and improved patient-reported 
outcomes, leading to fewer treatment-related 
side effects. 

█  The program lowered healthcare costs by 
approximately $412 CAD per patient at six 
months and up to $661 CAD at 12 months.

█  PC-PEP was found to be a dominant 
strategy in cost-effectiveness analysis — 
simultaneously improving health outcomes and 
reducing overall healthcare spending.

KEY MESSAGES
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received standard care for six months before access-
ing PC-PEP, in accordance with the crossover design. 

Due to incomplete billing data, nine participants 
were excluded from the economic analysis, resulting 
in a final analytic sample of 119 (61 intervention, 58 
control). No additional post-randomization matching 
was performed, as the stratified allocation approach 
was designed to minimize confounding and preserve 
internal validity.

Intervention (PC-PEP)
PC-PEP is a six-month, home-based program promot-
ing QoL through fitness, stress reduction (HeartMath® 
biofeedback),23,24 and lifestyle guidance. Participants 
received daily video-guided exercises, nutritional and 
sleep recommendations, and social support via peer 
check-ins and Zoom meetings.

Data collection and measures
Participants completed online assessments via REDCap 
at baseline, six months, and 12 months.25 The primary 
outcome was clinically significant psychological distress 
(K10≥20), measured using the Kessler Psychological 
Distress Scale (K10).26 The K10 summary score was 
used as a continuous measure, with a binary classifica-
tion for clinical distress (≥20).26-28 Reliability was high 
(Cronbach’s α: 0.85 at baseline, 0.94 at six months, 
0.97 at 12 months).

The secondary outcome, QALYs, was calculated 
using the area under the curve (AUC) method from 
SF-6D utility scores.29-31 QALYs range from 0 (death) 
to 1 (perfect health), with linear interpolation applied 
between timepoints.

Economic evaluation framework
The cost-effectiveness analysis followed a healthcare 
payer perspective, focusing on direct healthcare costs, 
as per Canadian health economic guidelines.32 We 
selected the healthcare payer perspective to align with 
the priorities of provincial public insurers and health-
care administrators, who are primarily concerned with 
reimbursable services within Canada’s publicly funded 
healthcare system. Although the societal perspective is 
considered the gold standard in economic evaluations, 
broader cost domains, such as lost productivity, out-
of-pocket payments, and caregiver burden, were not 
systematically collected in this trial.

Comparator
The control group received standard prostate cancer 
care, as provided by Nova Scotia’s publicly funded 

healthcare system, including routine medical visits, treat-
ment followups, and specialist referrals. This compara-
tor reflected real-world care practices and served as 
the reference for cost-effectiveness evaluation against 
the PC-PEP intervention. Participants in the control 
group were offered PC-PEP after a six-month delay, 
consistent with the crossover design of the trial.

Time horizon
The cost-effectiveness analysis employed a 12-month 
time horizon for each participant, covering healthcare 
costs and clinical outcomes from the date of random-
ization to their 12-month followup. This time frame 
aligns with the full duration of the crossover RCT, which 
spanned from December 20, 2019, to January 16, 2022, 
and enabled complete observation of both the inter-
vention and waitlist control phases.

Cost data collection
Healthcare resource use was extracted from Nova 
Scotia Medical Services Insurance (MSI) billing records 
(July 2023) and included physician visits, hospitaliza-
tions, emergency department use, prescriptions, and 
intervention-related expenses. All costs were valued in 
2023 CAD and adjusted using the Canadian Consumer 
Price Index (CPI).32

Figure 1. CONSORT 2010 flow diagram. CONSORT: Consolidated Standards of Reporting Trials; 
PC-PEP: Prostate Cancer Patient Empowerment Program.
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Intervention costs included program development, 
staff time, administration, and material distribution (e.g., 
heart rate variability devices, exercise equipment). 
Physician services were valued using fee-for-service 
claims or shadow billing rates for salaried providers.

Non-episodic or fixed system costs (such as infra-
structure, capital equipment, and administrative over-
head) were excluded from the analysis. These costs 
do not typically vary between groups and are not 
reflected in MSI billing records. Moreover, as PC-PEP 
was delivered virtually and outside of institutional 
infrastructure, we did not expect differential overhead 
costs between arms.

Verification of prostate cancer-related 
costs
Healthcare visits in the MSI database were validated 
against Nova Scotia’s Share Clinical Portal. Visits were 
reviewed manually to determine relevance to pros-
tate cancer care. Relevant visits included oncology, 
urology, and general practitioner encounters related 
to treatment, followup, and side effect management. 
Non-relevant visits (e.g., dermatology, ophthalmology, 
unrelated cardiology) were excluded based on diagnos-
tic codes, physician specialty, and clinical documentation 
where available. In cases where coding was incomplete, 
visits were assessed by three independent reviewers 
(AN, CM, and GI) using timing and contextual notes 
to ensure consistency and minimize misclassification.

Cost-effectiveness analysis
The incremental cost-effectiveness ratio (ICER) was cal-
culated by dividing the cost difference between groups 
by the difference in effectiveness — either in reduc-
ing psychological distress cases or improving QALYs. 
Sensitivity analyses were conducted to assess the robust-
ness of the results. Deterministic analyses varied inter-
vention costs by ±25% and ±50%, including exclusion 
of the heart rate variability (HRV) biofeedback device (a 
reduction of $105.33 CAD per participant), and adjusted 
effectiveness estimates by ±10% for psychological dis-
tress reduction and ±25% for QALY gains. Probabilistic 
sensitivity analysis was conducted using Monte Carlo 
simulation (10 000 iterations), applying gamma distri-
butions for cost inputs and beta distributions for utility 
values. These analyses informed the generation of cost-
effectiveness acceptability curves (CEACs).

Handling uncertainty
Non-parametric bootstrapping (10 000 iterations) 
assessed ICER uncertainty. Resampling individual patient 

data with replacement preserved correlation between 
costs and outcomes. The 10 000 ICERs generated cost-
effectiveness acceptability curves (CEACs) and 95% 
confidence intervals. CEACs assessed cost-effectiveness 
probabilities across willingness-to-pay (WTP) thresh-
olds (CAD 0–100 000 per QALY and CAD 0–5000 
per psychological distress case averted).33

Pre-specified covariates included Charlson comor-
bidity index, age (continuous), treatment type (1: sur-
gery, 2: radiation ± hormone therapy), time from ran-
domization to treatment, relationship status (0: single, 
1: partnered), and prescription of anxiety/depression 
medications (0: no, 1: yes).

Heterogeneity between subgroups
The Kruskal-Wallis rank-sum test assessed cost-effec-
tiveness differences by age group (50–64, 65–74, 75+) 
and treatment modality (surgery vs. radiation ± hor-
mone therapy).

Statistical analysis
A generalized linear model (GLM) with a gamma dis-
tribution and log link compared mean costs, adjusting 
for prognostic covariates. Logistic regression analyzed 
distress (K10≥20) at six and 12 months. Two-level lin-
ear modeling assessed changes in continuous outcomes 
(K10 and QALYs). Non-parametric Mann-Whitney U 
tests were applied for non-normally distributed QALY 
data. All tests were two-sided (p<0.05). Analyses were 
conducted using R Studio (v4.4) for cost-effectiveness, 
ICER calculations, bootstrapping, and CEACs;34 Stata 
(v17.0) for QALY analysis, GLM models, and non-para-
metric tests;35 and SPSS (v27.0) for logistic regression, 
two-level modeling, and descriptive statistics.36

RESULTS

Baseline characteristics of the study 
population
The baseline characteristics of the study population 
were generally comparable between the intervention 
and waitlist control groups, with no statistically signifi-
cant differences in most variables (Table 1). The notable 
exception was relationship status, where a significantly 
higher proportion of men in the waitlist control group 
were in a relationship compared to the intervention 
group (p=0.03). Most participants were Caucasian 
(94%), married or in a relationship (93%), and retired 
(66%). The mean participant age was 66 years (range 
51–81 years). No adverse events or attrition occurred 
during the trial.
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Cost of administering PC-PEP
The average cost of delivering PC-PEP per participant 
was $200.07 CAD (Supplementary Table 1; available 
at cuaj.ca). This cost included materials, HRV devices, 
resistance equipment (provided without return), text 
messaging, and personnel time. HRV devices were 
loaned to participants, with overall costs reduced 
by bulk purchasing and device reuse. This approach 
ensured cost efficiency without compromising program 
quality.

Cost to the healthcare system
Table 2 presents healthcare expenditures and per-
patient costs in Canadian dollars (CAD) over two 
time periods: baseline to six months and baseline to 
12 months. GLM analysis showed that from baseline to 
six months, healthcare costs were significantly lower in 
the intervention group compared to the control group 
(β=-0.24, 95% confidence interval CI] -0.48 to -0.0058, 
p=0.045); however, the difference in healthcare costs 
from baseline to 12 months was not statistically signifi-
cant (β=-0.22, 95% CI -0.55-0.102, p=0.18).

Calculation of effectiveness

Non-specific psychological distress (K10)
Table 3 summarizes the number of participants with 
clinically significant psychological distress (K10≥20) at 
baseline, six months, and 12 months in both groups. In 
the intervention group, the number of participants with 
distress remained constant from baseline to six months, 
while the control group experienced three new cases. 
Logistic regression controlling for baseline K10 scores and 
other covariates revealed a significant difference at six 
months (odds ratio [OR] 3.5, 95% CI 1.04–12, Χ²(1)=4.1, 
p=0.043). By 12 months, after the waitlist control group 
received the intervention, distress increased by two cases 
in the intervention group and five in the control group, 
although the difference was not statistically significant 
(OR 2.0, 95% CI 0.74–5.3, Χ²(1)=1.9, p=0.17).

QALYs as the effectiveness outcome

Mean SF-6D health utility scores were assessed at base-
line, six months, and 12 months (Figure 2). The late inter-
vention group showed a decline in health utility scores 
from baseline to six months, followed by stabilization. In 
contrast, the early intervention group exhibited relatively 
stable scores throughout the study, indicating a potential 
protective effect of PC-PEP on HRQoL. 

Supplementary Table 2 (available at cuaj.ca) shows 
that QALYs declined in both groups from baseline 
to six months, with a greater decrease in the control 
group, suggesting a positive incremental effect in the 
intervention group. Between baseline and 12 months, 
QALYs increased in the intervention group but con-
tinued to decrease in the control group. The Mann-
Whitney U test indicated no statistically significant dif-
ferences in QALYs at six months (U=2007, p=0.201) 
or 12 months (U=2052, p=0.13).

Table 1. Demographic characteristics of 119 participants 
at baseline in the PC-PEP trial, comparing intervention 
and waitlist control groups

PC-PEP (n=61) Waitlist 
control 
(n=58)

p

Age (yr) 66 ± 6.7 67 ± 7.05 0.2

Body mass index 31 ± 6.9 29 ± 5.8 0.5

Household income >CAD $30 000/
year past year

50 (82%) 48 (83%) 0.5

Race, White 55 (90%) 57 (98%) 0.064

Education, university or higher 31 (51%) 33 (57%) 0.2

Employment status (part- or full-time) 20 (33%) 21 (36%) 0.7

Relationship status (married/
currently in a relationship)

54 (89%) 57 (98%) 0.034

Clinically significant nonspecific 
psychological distress (K10≥20)

8 (13%) 10 (17%) 0.6

SF6D health state sum score 0.77±0.087 0.77±0.091 1.0

Prescribed androgen deprivation 
therapy

26 (43%) 18 (31%) 0.4

Treatment modality 0.072

Scheduled for radical prostatectomy 24 (40%) 30 (52%)

Scheduled for radiation therapy 27 (44%) 26 (45%)

Scheduled for salvage radiation 
therapy

10 (16%) 2 (3%)

Charlson comorbidity index 2.5±1.1 1.6±0.97 0.5

Self-identified as cigarette smoker 4 (7%) 3 (5%) 0.7

Prescribed medication for depression, 
anxiety, or both

9 (15%) 7 (12%) 0.3

Data are presented as mean ± standard deviation (SD) or n (%). K10: 
Kessler’s Psychological Distress Scale; PC-PEP: Prostate Cancer Patient 
Empowerment Program; SF6D: 6-Dimensional health state short-form 
survey derived from SF-12 short-form health survey.
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Cost-effectiveness analyses
Using non-specific psychological distress as the effec-
tiveness measure, PC-PEP demonstrated cost savings 
of $411.53 CAD per patient at six months, preventing 
three additional distress cases compared to standard 
care. By 12 months, savings increased to $660.89 
CAD per patient, with three fewer distress cases 
(Table 4)

When QALYs were used as the effectiveness met-
ric, the intervention yielded comparable economic 
value. PC-PEP saved $411.53 CAD per patient at six 
months, with an incremental QALY gain of 0.013, and 
$660.89 CAD at 12 months, with a QALY gain of 0.034 
(Supplementary Table 3; available at cuaj.ca). These 
findings show that PC-PEP is a dominant strategy, 
delivering both improved psychological outcomes and 
reduced healthcare costs across two independent effec-
tiveness measures. The approximately 30% reduction 
in clinically significant distress, combined with mean-
ingful QALY gains, renders the calculation of an ICER 
unnecessary and provides strong evidence that PC-PEP 
is a clinically and economically superior intervention for 
prostate cancer survivorship care.

The cost-effectiveness plane
Cost-effectiveness planes were constructed to visual-
ize the economic and health impacts of PC-PEP using 
bootstrapped results. The first plane, based on non-
specific psychological distress as the outcome, shows 
the intervention’s cost-effectiveness from baseline to six 
months and baseline to 12 months (Figure 3). 

A second cost-effectiveness plane was generated 
using QALYs as the outcome for the same time periods, 
applying the same bootstrapping procedure (Figure 4).

The cost-effectiveness acceptability 
curve 
To account for uncertainty in cost-effectiveness, CEACs 
were generated for both outcome measures. For K10, 
the WTP threshold represents the maximum amount 
decision-makers would be willing to pay for a one-
unit reduction in K10 scores, with thresholds rang-
ing from $0-5000 CAD in $100 CAD increments 
(Supplementary Figure 1; available at cuaj.ca). For 
QALYs, thresholds ranged from $0-100 000 CAD 

Table 3. Effectiveness of the intervention in reducing non-specific psychological 
distress (K10): Number of participants screening positive for clinical treatment 
needs from baseline to six and 12 months

PC-PEP (n=61) Waitlist control (n=58) Incremental cases prevented p

Baseline 8 10

6 months 8 13 0.043

Difference (0–6 months) 0 3 3

12 months 10 15 0.17

Difference (0–12 months) 2 5 3

PC-PEP: Prostate Cancer Patient Empowerment Program.

Figure 2. Mean SF-6D health utility index scores for the early and late intervention groups at 
baseline, six months, and 12 months. The Prostate Cancer Patient Empowerment Program (PC-PEP) 
logo indicates when each group received the intervention.

Table 2. Intervention and healthcare system costs: Comparative analysis 
between PC-PEP and waitlist control groups presented in CAD
Description Period PC-PEP  

(n=61)
Waitlist control 
(n=58)

Incremental 
cost saved

p

Cost of intervention 6 months $12 249.41 N/A N/A N/A

12 months $12 249.41 $11 646.98 N/A N/A

Cost to healthcare system 6 months $83 460.89 $114 871.90 N/A N/A

12 months $108 606.90 $153 244.08 N/A N/A

Total cost 6 months $95 710.30 $114 871.90 N/A N/A

6 months* $89 285.17 $114 871.90 N/A N/A

12 months $120 856.31 $165 891.06 N/A N/A

Cost per patient 6 months $1569.02 $1980.55 -$411.53 0.045

6 months* $1463.69 $1980.55 -$516.86

12 months $1981.25 $2642.14 -$660.89 0.18

*Excluding the cost of the HeartMath® device from PC-PEP program delivery. PC-PEP: Prostate 
Cancer Patient Empowerment Program.
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in $1000 CAD increments, reflecting standard bench-
marks used in Canadian health economic evaluations 
(Supplementary Figure 2; available at cuaj.ca). 

Results from probabilistic sensitivity analyses con-
firmed that PC-PEP remained highly cost-effective 
across a wide range of WTP values. Specifically, the 
probability of cost-effectiveness exceeded 95% at WTP 

thresholds of $5000 CAD per distress case averted and 
65% at 100 000 CAD per QALY gained. These find-
ings were robust to variation in intervention cost and 
effectiveness parameters, as shown in the deterministic 
sensitivity analyses.

Heterogeneity between subgroups 
analysis
Subgroup analyses were conducted using the Kruskal-
Wallis rank-sum test to assess cost-effectiveness across 
age groups and treatment modalities. When using non-
specific psychological distress (K10) as the outcome, 
no significant differences in cost-effectiveness were 
observed by age at six months (Χ²(2)=2.7, p=0.3) or 
12 months (Χ²(2)=3.05, p=0.2); however, significant 
differences were found by treatment modality, with 
radical prostatectomy showing superior cost-effec-
tiveness compared to radiation therapy at six months 
(Χ²(1)=5.8, p=0.016) and 12 months (Χ²(1)=5.5, 
p=0.019) (Supplementary Table 4; available at cuaj.ca). 
When QALYs were used as the outcome, no statistically 
significant age-related differences were observed at six 
months (Χ²(2)=2.3, p=0.3) or 12 months (Χ²(2)=0.39, 
p=0.8). Similarly, treatment modality did not yield sta-
tistically significant differences at six months (Χ²(1)=3.5, 
p=0.061) or 12 months (Χ²(1)=0.53, p=0.5).

DISCUSSION
This study evaluated the cost-effectiveness of PC-PEP 
compared to standard care and delayed intervention. 
PC-PEP reduced healthcare costs while improving 
HRQoL for men with prostate cancer. It significantly 
lowered cases of clinically relevant psychological distress 
and showed a trend toward improved QALYs, although 
the latter was not statistically significant.

These results demonstrated that PC-PEP is a 
dominant strategy, a gold standard in health eco-
nomic evaluations, achieving both improved patient 
outcomes and lower healthcare costs compared to 
standard care. Over 12 months, PC-PEP prevented 
approximately 30% of new cases of clinically relevant 
psychological distress while yielding per-patient health-
care savings of up to $660.89 CAD. These dual benefits 
were observed across two validated outcome measures 
(psychological distress and QALYs), reinforcing the pro-
gram’s value as a clinically and economically superior 
intervention for prostate cancer survivorship.

Cost-effectiveness and health outcomes
At both six and 12 months, PC-PEP reduced healthcare 
costs and psychological distress, confirming its econom-

Table 4. Cost-effectiveness analysis of the early PC-PEP intervention compared 
to the waitlist-control (late PC-PEP) group revealing a dominant economic 
model, from baseline to 6 months, and baseline to 12 months, presented in 
CAD 
Period Group Total cost/

patient
Number of positive 
cases (K10)

Incremental cost 
savings per patient

Incremental 
effectiveness

Baseline to 6 months PC-PEP $1569.02 0 $411.53 3

Standard care $1980.55 3

Baseline to 12 months Early PC-PEP $1981.25 2 $660.89 3

Late PC-PEP $2642.14 5

Based on screening positive for non-specific psychological distress and need for clinical intervention 
as measured by the Kessler’s Psychological Distress scale (K10) as the effectiveness measure. PC-
PEP: Prostate Cancer Patient Empowerment Program.

Figure 3. Cost-effectiveness plane showing incremental cost-effectiveness ratio (ICER) distributions for the Prostate Cancer Patient 
Empowerment Program (PC-PEP) when using non-specific psychological distress (K10) as the effectiveness measure from (A) baseline to 
six months; and (B) baseline to 12 months.

Figure 4. Cost-effectiveness plane showing incremental cost-effectiveness ratio (ICER) distributions for the Prostate Cancer Patient 
Empowerment Program (PC-PEP) when using quality-adjusted life years (QALYs) as the effectiveness measure from (A) baseline to six 
months; and (B) baseline to 12 months.

A

A
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ic value.22 At six months, healthcare costs decreased 
by $411.53 CAD per patient ($516.86 CAD excluding 
the HRV device), preventing 30% of psychological dis-
tress cases. By 12 months, savings increased to $660.89 
CAD per patient, preventing 31% of distress cases.37,38 
Excluding the HRV device could improve cost-effec-
tiveness without affecting clinical benefits, as media-
tion analyses found no significant impact on distress 
reduction.39,40 Removing it could lower per-participant 
costs by $105.33 CAD, facilitating broader adoption 
and reducing logistical burdens.

QALY improvements, although modest (0.0134 at 
six months, 0.0344 at 12 months), suggest potential 
long-term benefits. The higher probability of cost-
effectiveness using psychological distress rather than 
QALYs highlights the need to consider multiple health 
outcomes in economic evaluations.37,38

Economic viability and willingness-to-
pay thresholds
CEACs confirmed PC-PEP’s economic value. When 
psychological distress was used as the effectiveness 
measure, PC-PEP was highly cost-effective at WTP 
thresholds up to $5000 CAD. For QALYs, the prob-
ability of cost-effectiveness rose from 37% at six 
months to 65% at 12 months at a $100 000 CAD 
threshold, emphasizing the importance of long-term 
evaluations.37,41,42 In Canada, thresholds between $20 
000 and $100 000 CAD per QALY support PC-PEP’s 
long-term value.38,42  

Based on our findings, PC-PEP generates an esti-
mated $660.89 CAD in direct healthcare savings per 
patient per year. Scaled to 1000 patients, this trans-
lates to over $660 000 in annual savings for the public 
healthcare system. A national implementation for 10 
000 patients annually would result in estimated direct 
healthcare savings exceeding $6.6 million CAD. These 
figures do not capture potential indirect benefits, such 
as reduced caregiver burden, improved workplace pro-
ductivity, and fewer emergency healthcare visits, sug-
gesting that the true economic value of PC-PEP may 
be even greater.

Time frame and long-term benefits
The 12-month trial duration provided a meaningful 
assessment of PC-PEP’s short- to medium-term clini-
cal and economic impacts, capturing the full crossover 
design and both phases of the intervention; however, 
this time frame may not fully reflect longer-term cost 
savings or sustained improvements in QALYs, consis-
tent with research showing that longer horizons tend to 

yield more favorable cost-effectiveness ratios.43 While 
short-term evaluations remain critical for budget plan-
ning, even modest QALY gains in chronic conditions 
like cancer can have meaningful clinical and economic 
implications. A phase 4 trial is currently underway with 
a 24-month followup period to evaluate the durability 
of PC-PEP’s clinical benefits and its potential to deliver 
extended economic value over time.

Subgroup analysis and treatment-
specific effects
PC-PEP appeared more cost-effective for patients 
undergoing radical prostatectomy than those receiving 
radiation ± hormone therapy, potentially due to bet-
ter addressing prostatectomy-related concerns, such as 
urinary incontinence and erectile dysfunction.44

Study limitations and future directions
Despite a robust RCT design and comprehensive cost 
analysis, several limitations should be acknowledged. 

The 12-month followup may not capture longer-
term clinical and economic benefits. Similarly, reliance 
on self-reported HRQoL data introduces potential 
response bias. Shadow billing may underestimate true 
healthcare costs, and the exclusion of non-episodic 
system expenses (such as infrastructure, fixed over-
head, and facility maintenance) further narrows the 
estimates. These costs, while relevant from a broader 
system perspective, were assumed to be comparable 
across groups due to the shared care context and the 
virtual, home-based delivery of PC-PEP. 

The analysis was conducted from a healthcare payer 
perspective, which does not capture indirect costs, such 
as productivity loss, unpaid time, or caregiver burden. 
These domains could not be reliably measured within 
the current trial framework; however, qualitative find-
ings from our previous work suggest that PC-PEP had 
broader household benefits: participants’ partners and 
family members reported improved well-being and 
adoption of healthier behaviors in response to the 
patient’s engagement with the program. Fifteen future 
evaluations, including the ongoing phase 4 global imple-
mentation trial, will incorporate expanded data col-

“ PC-PEP is a scalable, no-cost intervention that 
enhances mental health and QoL after PCa  
treatment while reducing healthcare costs. ”
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lection to allow for a more comprehensive societal 
perspective.

Additionally, the crossover design (used to ensure 
ethical access to PC-PEP) may have reduced between-
group differences at 12 months. Future studies may 
benefit from parallel-group designs with extended fol-
lowup to better assess long-term effects. 

While our trial sample reflects the demographics of 
prostate cancer patients in Nova Scotia, generalizabil-
ity may be limited. The ongoing phase 4 trial includes 
explicit efforts to recruit more diverse populations and 
evaluate the program’s impact among visible minor-
ity, Indigenous, immigrant, and LGBTQ+ participants. 
These efforts are guided by health equity principles and 
include culturally responsive adaptations to enhance 
access and relevance.

Implications for clinicians
PC-PEP is a dominant intervention — achieving both 
improved health outcomes and reduced healthcare 
costs — which positions it as a highly valuable tool in 
clinical survivorship care. Its cost-effectiveness supports 
its role as a structured, home-based intervention that 
enhances mental health, HRQoL, and reduces health-
care costs. Clinicians can easily refer newly diagnosed 
prostate cancer patients to PC-PEP as part of compre-
hensive care plans. 

Beyond cost savings, PC-PEP enhances self-efficacy, 
emotional control, and reduces urinary and sexual dys-
function, improving QoL.15-19,39 These benefits position 
PC-PEP as a transformative intervention in prostate 
cancer survivorship care.29-38,45 Integrating PC-PEP into 
routine care could optimize patient outcomes and 
reduce long-term healthcare demands.

Despite strong scientific and economic evidence, 
psychological interventions like PC-PEP often face mar-
ginalization in cancer care due to entrenched prefer-
ences for biomedical treatments. Overcoming these 
barriers requires healthcare systems to recognize psy-
chosocial health as integral to optimizing clinical out-
comes.46 Given its impact, professional organizations 
should update clinical guidelines to include evidence-
based programs like PC-PEP. Our team has established 
clinical site leads in 10 of Canada’s 13 provinces and 
territories and internationally in New Zealand, Belgium, 
South Africa, the Netherlands, and Romania. 

CONCLUSIONS
Integrating PC-PEP into standard care presents an 
opportunity to enhance patient outcomes while opti-
mizing healthcare resource utilization.
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