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Abstract
Purpose To examine registration rates, and the timing/intensity of follow-up with a prostate cancer supportive care (PCSC)
program, and to explore clinical and sociodemographic factors associated with participation and non-participation.
Methods We used electronic medical records for a cohort of men diagnosed with prostate cancer (PC) who attended a PC-related
appointment at the Vancouver Prostate Centre, January 2013–December 2016. We used multivariate logistic regression to
quantify the effect of diagnostic treatment and sociodemographic characteristic PCSC program registration and subsequent
attendance. We produced Kaplan-Meier estimators to assess the probability of program attendance over the disease trajectory
for those who registered.
Results Almost 15% of the men who registered for the program did not end up using any services. An additional 23% attended
only one session/clinical appointment. Surgical and radiation treatments increased the odds and intensity of participation. Long
travel distance decreased the odds of registering and participating. Low income decreased the odds of registration but not
subsequent participation.
Conclusions While the use of supportive care services can help address the detrimental effects of prostate cancer diagnosis and
treatment, one in six men who register for supportive care do not end up using any. Offering these services at no cost and
alongside treatment appears to be insufficient to ensuring access for all patients. Additional research is needed to understand
barriers and facilitators of accessing supportive care in this population.
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Introduction

Prostate cancer (PC) is the most common malignancy diag-
nosed in men, representing 21% of new cases [1]. In 2017,
approximately 161,000 American and 21,000 Canadian men

were diagnosed with the disease [1, 2]. Deaths from PC are
declining, and 5-year survival currently stands at 98.6% [2];
therefore, while incidence has been declining steadily in re-
cent years, the number of men currently living with PC and
with the ongoing effects of its treatment has ballooned to well
over three million in North America [1, 2].

Themost common treatment approaches for PC are surgery
(radical prostatectomy (RP)) and radiotherapy (either brachy-
therapy (BT) or external beam radiotherapy (EBRT)) [3];
however, for men diagnosed with less aggressive tumours,
or who are very elderly or have significant comorbidities,
active surveillance is increasingly recommended [4, 5]. For
men with advanced disease androgen deprivation therapy
(ADT), chemotherapy, radiation, or a combination of these
is used [6].

All treatments for PC can be associated with both acute and
long-term side effects including urinary incontinence, erectile
dysfunction, and bowel problems [7–10]. The use of ADT in
addition to or instead of definitive therapy may result in loss of
libido, hot flashes and night sweats, irritability, and increases
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in long-term risk of sarcopenia, osteoporosis, obesity, and
metabolic syndromes [11–14]. Diagnosis, treatment, and the
resulting symptoms may have an adverse effect on PC pa-
tients’ psychological well-being and overall quality of life,
and that of their partners [15–17].

With the complex and chronic nature of PC treatment-
related sequelae, supportive care needs for PC survivors are
diverse [18, 19], and the majority of men who have been
diagnosed report that they have supportive care needs that
are unmet [20–23]. The highest level of need is related to
sexuality and psychological issues [20–22]. In light of this,
there are increasing calls for the development of comprehen-
sive supportive care programs to improve the quality survi-
vorship care for cancer patients. The American Society of
Clinical Oncology and the American Cancer Society suggest
that survivorship care for men with PC should include PC
surveillance and screening for new cancers, the assessment
and management of late effects of treatment, and support for
addressing psychological and psychosocial issues [19, 24]. A
reasonable body of evidence suggests that the physiological
and psychosocial interventions included in supportive care
enhance patient well-being [25, 26]. Furthermore, specific el-
ements of our program have been shown to reduce pre-
treatment and anxiety in both patients and partners [27] and
program participants have expressed a high degree of satisfac-
tion with the program [28]. While many large cancer centres
have started to incorporate supportive care programs for can-
cer survivors into their clinics, most are not specific to men
with PC and their unique unmet care needs (e.g. 10). There are
few comprehensive supportive care programs specific to PC
survivors, and there is a dearth of evidence on whether and
how PC survivors access and participate in these programs
when they are made available. Thus, we sought to understand
the current patterns of the use of supportive care offered in our
own PC supportive care program, and whether specific clini-
cal or sociodemographic characteristics can predict whether
and how patients will access and use services. In this study,
following the methodology previously employed by Zheng
et al. [29] in their paper on survivorship care for survivors of
childhood cancers, we examine registration rates, and the
timing and intensity of follow-up, diagnostic, treatment, and
demographic factors associated with registration, participa-
tion, and non-participation.

Methods

Program description

The Prostate Cancer Supportive Care (PCSC) program at the
Vancouver Prostate Centre (VPC) at Vancouver General
Hospital aims to address the physical and psychological sup-
portive needs of men and their partners from the time of PC

diagnosis onwards. It is comprised of six complementary
modules that are administered by medical professionals in
urology, radiation and medical oncology, psychology, sexual
medicine, couples’ counselling, nutrition, and physical thera-
py/exercise. Modules currently include (1) deciding on treat-
ment for prostate cancer, (2) managing the sexual impact of
PC treatments, (3) forming healthy dietary and exercise habits,
(4) thriving on androgen deprivation therapy, (5) strengthen-
ing pelvic floor muscles, and (6) coping with prostate cancer.
The program includes group educational sessions and individ-
ual clinical appointments with health care providers, all ad-
ministered in a centralized location. A complete description of
the program elements can be found in a previously published
article [28].

Most men with PC are referred to the program by their
urologist either prior to or following treatment. Others are
referred by an oncologist, general practitioner, or other health
care provider. They may also self-refer through the program’s
website, a variety of print materials, or through word of
mouth. The materials and services provided through the pro-
gram are offered to all patients and families free of charge.

Study sample

We included all men diagnosed with PC between January 1,
2013, and December 31, 2016, who attended at least one PC-
related visit at the VPC (over the same period). Within this
cohort, we distinguished between men who registered for the
PCSC programs (“registrants”) from men who sought PC-
related care at the VPC but who did not register for the pro-
gram (“non-registrants”). We further stratified PCSC program
registrants according to their subsequent interaction or non-
interaction with the program. We defined “registrant partici-
pants” as those registrants who attended at least one PCSC
education session or clinic visit, and “non-participants” as
men who initially registered but who did not subsequently
use any PCSC services during the study period.

Data sources and variables

We used data abstracted from patient electronic medical re-
cords at the VPC for this analysis. The datasets analysed dur-
ing the current study are available from the corresponding
author on reasonable request. Sociodemographic characteris-
tics included age, travel distance to the clinic, and income
quintile. Travel distance and income were derived from pa-
tient postal codes. For the latter, the postal codes were used to
assign census enumeration areas, from which neighbourhood
income quintiles were derived using a program and protocol
developed and validated by Statistics Canada [30]. From the
same data source, we also abstracted clinical variables includ-
ing age of diagnosis, treatment history, Gleason Grade (< 7,
3 + 4, 4 + 3, 8, or 9–10 at biopsy), and clinical T stage at
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diagnosis. Treatment was assessed as a series of dummy var-
iables for each of the following options: RP (yes/no), BT or
EBRT or BT adjuvant to RP (yes/no), continuous/intermittent
androgen deprivation therapy (yes/no), and active surveillance
(yes/no).

We used a database of PCSC program records to assess the
timing and intensity of program participation, and to deter-
mine how registrants were referred (urologist, oncologist,
family physician, program media, other health care provider,
and word of mouth). We calculated the intervals between di-
agnosis and program registration, program registration and
program participation, and diagnosis and program participa-
tion for each participant. We conceptualized the intensity of
program participation as the number of education sessions and
clinical visits attended, categorized as none, 1 to 2, 3 to 4, or 5
or more.

Statistical analyses

We produced descriptive statistics for PCSC program non-
registrants, and registrants (split into participants and non-par-
ticipants). We conducted chi-square tests for all categorical
variables, and one-way ANOVAs for age, age at diagnosis,
and distance to clinic to assess unadjusted differences between
the three groups. We used the same tests to examine unadjust-
ed effects of clinical and sociodemographic characteristics on
the intensity of program participation. We used a Kaplan-
Meier estimator to assess the probability of participating in
the PCSC program over the survivorship trajectory.

To examine the adjusted effect of specific independent var-
iables on program registration and participation respectively,
we constructed two multivariate binary logistic regression
models. Lastly, we constructed an ordinal logistic regression
model to assess whether the odds of more intense program
participation (larger number of education sessions or clinic
visits attended) differs across treatment, diagnosis, and demo-
graphic groups. We considered using both Poisson and nega-
tive binomial regression; however, in both cases the model fit
was very poor due to over-dispersion in the count data.

Results

Patient characteristics

We identified 1341 PC survivors who were diagnosed be-
tween January 2013 and December 2016 and had at least
one PC-related medical visit at the VPC. Among them, 638
(47.6%) registered for the PCSC program and 703 (52.4%)
elected not to register. Among registrants, 526 (85.6%) partic-
ipated in the program within the study period, and 92 (14.4%)
did not. Mean age for the study sample was 67.8 (standard
deviation (SD) 8.2), while mean age at diagnosis was 65.5

(SD 8.1). Three hundred twenty-six (24.5%) men had a
Gleason Grade < 7, 389 (29.1%) had 3 + 4, 196 (14.6%) had
4 + 3, and 418 (32.0%) had a grade of 8 or higher. Seven
hundred forty-nine (59.5%) had undergone an RP, while 154
(11.5%) had either BT or EBRT. One hundred sixty-six
(13.0%) had undergone intermittent or continuous ADT.

The travel distance to the VPC varied dramatically and was
highly left-skewed. The median distance was 18.5 km
(11.5 miles) (SD 598.4 km (371.8 miles)). Individuals in the
highest income quintile accounted for 28.0% (N = 354) of the
sample. We observed (unadjusted) significant differences be-
tween non-registrants, non-participants, and participants for
all demographic and clinical characteristics measured
(Table 1).

Predictors of registration

Adjusting for other sociodemographic and clinical factors,
men treated with RP had more than twice the odds of regis-
tering for the PCSC program compared to men who had not
(OR 2.19, 95% CI 1.52–31.6) (Table 2, model 1). Men treated
with continuous or intermittent ADT had significantly lower
odds of registering compared to those not on ADT (OR 0.11,
95% CI 0.05–0.22). Travel distance and income also both
affected odds of registration. Men who lived furthest from
the clinic had lower odds of registration compared with those
who lived closest (OR 0.30, 95% CI 0.22–0.41), while those
in the highest two income quintiles had significantly higher
odds of registering compared to those in the lowest quintile
(4th quintile OR 1.76, 95% CI 1.15–2.69; highest quintile OR
1.65 (95% CI 1.09–2.47).

Predictors of participation

Factors associated with the odds of participation in the pro-
gram were relatively consistent with those that predicted ini-
tial registration.Men treated with RP hadmore than four times
the odds of participating compared to those who did not re-
ceive that treatment (OR 4.85, 95% CI 2.35–10.01). Men who
lived more than 45 km from the clinic had lower odds of
participation compared to those who lived less than 15 km
away (OR 0.34, 95% CI 0.16–0.72). Unlike the relationship
with registration, ADTwas not associated with lower odds of
participation. Furthermore, we observed no relationship be-
tween income quintile and program participation.

Kaplan-Meier curves

Among those who participated in the program, the median
time from diagnosis to registration was 68 days (mean 185,
standard error (SE) 241). Median time from registration to
participation was 38 days (mean 19, SE 74). For 3-, 6-, and
12-month and 2-year following diagnoses, PCSC program
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attendance probabilities among those who registered were
39.7% (SE 2.0), 52.1% (SE 2.0), 68.2% (SE 2.0), and
85.4% (SE 1.5) respectively (Fig. 1a). The Kaplan-Meier
curves varied significantly by treatment modality and
Gleason Grade but not by age, age at diagnosis, income, or

distance to clinic. The median time from diagnosis to partici-
pation is 362 days (mean 508, SE 41) for men with Gleason <
7, and 113 days (mean 271, SE 33) for men with Gleason 9 or
10 (Fig. 1b). Also, men with the lowest Gleason Grade had the
highest rates of non-participation: 23.0% over the study

Table 1 Cohort demographics, number (column %)

Non-registrants N = 703 (52.4%) Registrants N = 638 (47.6%) Total (N = 1341)

Participants N = 546 (85.6%) Non-participants N = 92 (14.4%)

Age (mean (SD)1,2 69.0 (8.8) 66.6 (7.3) 66.5 (7.2) 67.8 (8.2)

< 60 91 (12.9) 87 (15.9) 12 (13.0) 190 (14.2)

60− < 70 292 (41.5) 265 (48.5) 49 (53.3) 606 (45.2)

70+ 320 (45.5) 194 (35.5) 31 (33.7) 545 (40.6)

Age at diagnosis (in years)2 66.9 (8.7) 63.8 (7.2) 64.4 (7.4) 65.5 (8.1)

Gleason Grade3

< 7 187 (26.7) 107 (19.6) 32 (34.8) 326 (24.5)

3 + 4 166 (23.7) 200 (36.6) 23 (25.0) 389 (29.1)

4 + 3 94 (13.4) 90 (16.5) 12 (13.0) 196 (14.6)

8 95 (13.6) 63 (11.5) 12 (13.4) 170 (12.7)

9–10 159 (22.7) 86 (15.8) 13 (14.1) 258 (19.3)

Primary treatment

RP4

Yes 354 (50.4) 392 (72.5) 48 (52.8) 794 (59.5)

No 349 (49.6) 149 (27.5) 43 (47.2) 541 (40.5)

EBRT, BT, or BT adjuvant to RP5

Yes 96 (13.7) 53 (9.8) 5 (5.5) 154 (11.5)

No 607 (86.3) 487 (90.2) 86 (94.5) 1180 (88.5)

ADT (continuous or intermittent)6

Yes 149 (21.2) 14 (2.8) 3 (3.8) 166 (13.0)

No 553 (78.8) 479 (97.2) 77 (96.2) 1109 (87.0)

Active surveillance7

Yes 167 (23.8) 85 (15.7) 20 (22.0) 272 (20.4)

No 536 (76.2) 455 (84.3) 71 (78.0) 1062 (79.6)

Median distance to clinic8 25.5 km (723.8) 15.2 km (356.9) 28.8 km (377.4) 18.5 km (598.4)

Income quintile9

1 125 (17.8) 60 (12.0) 10 (15.9) 195 (15.4)

2 120 (17.1) 72 (14.4) 8 (12.7) 200 (15.8)

3 140 (20.0) 83 (16.6) 10 (15.9) 233 (18.4)

4 135 (19.3) 134 (26.8) 14 (22.2) 283 (22.4)

5 181 (25.8) 152 (30.3) 21 (33.3) 354 (28.0)

1F = 15.2, p < 0.0001
2F = 17.4, p < 0.0001
3 Chi-square = 841.1, p < 0.0001 (N = 2 missing)
4 Chi-square = 63.8, p < 0.0001 (N = 6 missing)
5 Chi-square = 7.9 p = 0.02 (N = 6 missing)
6 Chi-square = 12.2 p = 0.002 (N = 7 missing)
7 Chi-square = 92.9 p < 0.0001 (N = 6 missing)
8 Chi-square = 20.0, p < 0.0001 (N = 76 missing)
9 Chi-square = 22.8, p = 0.01 (N = 76 missing)
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period, compared to between 10.3 and 16.0% for men with
higher-grade disease. Active surveillance also affected the
timing of program participation (Fig. 1c) since these men were
not seen as frequently as those who had definitive therapy
(median time follow-up 404 days and 131 days respectively)
and therefore had fewer opportunities to be exposed to the
program. Lastly, men who received EBRT, RP, or radiothera-
py adjuvant to RP had a median of 53 days from diagnosis to
participation compared to 180 days for men not treated with
any (Fig. 1d). We observed no difference in the timing of
program participation based on whether or not men received

surgical treatment or ADT, nor by age, distance to clinic, or
income quintile (data not shown).

Intensity of program participation

Ninety-two (14.42%) program registrants never subsequently
attended any PCSC program education sessions or clinic ap-
pointments. Two-hundred thirty-one (36.21%) attended one or
two, 111 (17.4%) attended three or four, and 204 (32.0%)
attended five or more sessions or clinic appointments.
Unadjusted, the intensity of participation varied significantly

Table 2 Binary logistic
regression modelling† Model 1: program registration (N = 1341) Model 2: program participation (N = 638)

Odds ratio (95% CI) Odds ratio (95% CI)

Age group

< 60 1 (reference) 1 (reference)

60– < 70 1.12 (0.77–1.63) 1.04 (0.46–2.35)

70+ 0.69 (0.46–1.03) 0.91 (0.37–2.23)

Gleason Grade

< 7 1 (reference) 1 (reference)

3 + 4 1.26 (0.81–1.95) 2.32 (0.96–5.61)

4 + 3 0.86 (0.52–1.45) 2.29 (0.77–6.77)

8 0.79 (0.46–1.37) 2.26 (0.67–7.64)

9–10 0.72 (0.42–1.25) 2.60 (0.75–8.98)

Primary treatment

RP

Yes 2.19 (1.52–3.16)*** 4.85 (2.35–10.01)***

No 1 (reference) 1 (reference)

EBRT, BT, or BT adjuvant to RP

Yes 1.16 (0.67–2.01) 11.79 (1.40–97.59)*

No 1 (reference) 1 (reference)

ADT (continuous/intermittent)

Yes 0.11 (0.05–0.22)*** 1.94 (0.20–18.60)

No 1 (reference) 1 (reference)

Active surveillance

Yes 0.62 (0.38–1.02) 1.90 (0.71–5.06)

No 1 (reference) 1 (reference)

Distance to clinic

< 15 km 1 (reference) 1 (reference)

15– < 30 km 1.03 (0.71–1.50) 0.64 (0.29–1.40)

30– < 45 1.11 (0.77–1.63) 0.90 (0.33–2.44)

> 45 km 0.30 (0.22–0.41)*** 0.34 (0.16–0.72)*

Income quintile

1 1 (reference) 1 (reference)

2 1.01 (0.64–1.61) 0.69 (0.23–2.12)

3 0.97 (0.62–1.53) 0.90 (0.33–2.44)

4 1.76 (1.15–2.69)** 1.05 (0.38–2.92)

5 1.65 (1.09–2.47)* 0.84 (0.32–2.19)

* p < 0.05; ** p < 0.001; *** p < 0.0001
†Model 1 uses the complete study sample (N = 1341). Model 2 uses the subset of the sample who registered for
the program (N = 638) since registration is required in order to participate
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by Gleason Grade (chi-square = 21.6, p = 0.04) and surgical
treatment (chi-square 64.1, p < 0.0001) (Table 3). We found
no difference in intensity of participation by age, distance to
clinic, socioeconomic quintile, or other treatment variables.

Ordinal logistic regression results suggest that controlling
for other clinical and sociodemographic characteristics receiv-
ing either an RP or some form of radiation (EBRT, BT, or BT
adjuvant to RP) were associated with higher levels of partic-
ipation in the program (prostatectomy: OR 5.48, 95% CI
3.35–8.95; radiation: OR 2.57, 95% CI 1.20–5.52) (Table 4).
In contrast, intermittent or continuous ADT treatment was
associated with lower levels of participation (OR 0.25, 95%
CI 0.07–0.95). Living more than 45 km from the clinic simi-
larly reduced the odds of higher levels of participation (OR
0.47, 95% CI 0.30–0.73).

Discussion

To the authors’ knowledge, this is the first paper that assesses
registration and attendance at supportive care services within a

population of men with PC. The PCSC program offers a com-
prehensive set of services for men facing the physical and
mental health effects of the disease and its treatment and is
offered free of charge to all patients and family members.
Despite this, almost 15% of the men who initially registered
for the program did not end up using any services and an
additional 23% attended only one education session or clinic
appointment.

Whether or not men undergo PC treatment and the specific
treatment modality they chose appear to be the primary pre-
dictors of whether, when, and howmuch they interact with the
program. We found that men who underwent an RP had
higher odds of both registration and participation compared
to all men who did not; however, RP did not appear to affect
participation timing. Men who were exposed to a radiation-
based treatment also had higher odds of participation and
tended to participate earlier compared to those not treated with
RT or EBRT. Treatment with ADT lowered the odds of pro-
gram registration, but once registered did not appear to affect
the timing or degree of participation. This is concerning be-
cause the program offers a module that is specifically intended
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Fig. 1 Kaplan-Meier curves estimating probability of attending one or
more PCSC education sessions or clinics among program registrants (N =
638). Maximum possible follow-up of 4 years (1460 days). a Overall,
unstratified participation curve. b Gleason Grade (p < 0.0001). c Active

surveillance (p < 0.0001). dRadiation history (EBRT, BT, or BTadjuvant
to RP (p = 0.0066)). No difference in attendance over time by other fac-
tors examined
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for PC survivors being treated with ADT. Lastly, while proto-
cols of AS did not appear to affect the propensity to register or
participate, participation was significantly delayed as a result.

Taken together, these results suggest that men who have
undergone treatment and are therefore more likely to be
experiencing deleterious side effects are more likely to engage

Table 3 Intensity of program
participation, number (row %)
(N = 638)†

Total Sessions/clinic visits attended

0 1–2 3–4 5+

Total program participants 638 92 (14.4) 231 (36.2) 111 (17.4) 204 (32.0)

Age group1

< 60 99 12 (12.1) 31 (31.3) 19 (19.2) 37 (37.4)

60– < 70 314 49 (15.6) 108 (34.4) 54 (17.2) 103 (32.8)

70+ 225 31 (13.8) 92 (40.9) 38 (16.9) 64 (28.4)

Gleason score (average)2*

< 7 139 32 (23.0) 50 (36.0) 23 (16.5) 34 (24.5)

3 + 4 223 23 (10.3) 81 (36.3) 36 (16.1) 83 (37.2)

4 + 3 102 12 (11.8) 37 (36.3) 23 (22.5) 30 (29.4)

8 75 12 (16.0) 21 (28.0) 12 (16.0) 30 (40.0)

9–10 99 32 (32.3) 50 (50.5) 23 (23.2) 34 (34.3)

Primary treatment

RP3

Yes 440 48 (10.9) 128 (29.1) 87 (19.8) 177 (40.2)

No 192 43 (22.4) 99 (51.6) 23 (12.0) 27 (14.1)

EBRT, BT, or BT adjuvant to RP 4

Yes 58 5 (8.6) 29 (50.0) 10 (17.2) 14 (24.1)

No 573 86 (15.0) 198 (34.6) 99 (17.3) 190 (33.2)

ADT (continuous/intermittent)5

Yes 17 3 (17.6) 5 (29.4) 5 (29.4) 4 (23.5)

No 556 77 (13.8) 196 (35.3) 100 (18.0) 183 (32.9)

Active surveillance6

Yes 105 20 (19.0) 43 (41.0) 18 (17.1) 24 (22.9)

No 525 71 (13.5) 184 (35.0) 91 (17.3) 180 (34.3)

Distance to clinic7

< 15 km 343 53 (15.5) 124 (36.2) 57 (16.6) 109 (31.8)

15– < 30 km 108 12 (11.1) 41 (38.0) 23 (21.3) 32 (29.6)

30– < 45 77 6 (7.8) 28 (36.4) 14 (18.2) 29 (37.7)

> 45 km 110 21 (19.1) 38 (34.5) 17 (15.5) 34 (30.9)

Income quintile8

1 70 10 (14.3) 32 (45.7) 11 (15.7) 17 (24.3)

2 80 8 (10.0) 26 (32.5) 15 (18.8) 31 (38.8)

3 93 10 (10.8) 30 (32.3) 15 (16.1) 38 (40.9)

4 148 14 (9.5) 47 (31.8) 33 (22.3) 54 (36.5)

5 173 21 (12.1) 56 (32.4) 33 (19.1) 63 (36.4)

† Sample for Table 3 is all men who registered for the program, N = 638 (40.7% of the total study sample)
1 Chi-square = 5.1, p = 0.53
2 Chi-square = 21.6, p = 0.04
3 Chi-square = 64.1, p < 0.0001 (N = 6 missing)
4 Chi-square = 6.3, p = 0.10 (N = 7 missing)5 Chi-square = 2.0, p = 0.58 (N = 65 missing)
6 Chi-square = 6.2, p = 0.10 (N = 7 missing)
7 Chi-square = 7.6, p = 0.57
8 Chi-square = 9.7, p = 0.64 (N = 74 missing)
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with the PCSC program. On the surface, this finding should
not be surprising; however, it is a concern given that many
components of the program—and indeed much of what is
recommended as necessary survivorship/supportive care for
men with PC [19]—are recommended for all survivors and
not just those who are already experiencing the deleterious
effect treatment. For example, providing evidence-based in-
formation on diagnosis and treatment, services for promoting
a healthy lifestyle (e.g. nutrition education and counselling,
exercise programs), and psychological services to assist with

coping with cancer diagnosis could be beneficial to all PC
survivors, not just those who have already undergone treat-
ment for their disease. Connecting patients to appropriate
physical activity is increasingly recommended as part of the
standard treatment pathway [31]. Exercise and nutrition pre-
scription and programming, psychological support, and the
provision of evidence-based information on treatment are all
currently provided within the PCSC program. Furthermore,
there is specific evidence suggesting that there are benefits
derived from attending lifestyle modification programs in
the absence of or prior to treatment in terms of slowing the
progression of early, low-grade PC [32], improving social and
physical quality of life [33], and generating feelings of hope
and optimism [34].

We also found that being in a lower-income quintile ad-
versely affected the odds of registering for the program, but
that relationship did not hold for either the intensity or timing
of participation. Poorer socioeconomic status has previously
been associated with lower access to health services (even
within a publicly financed system with legislatively mandated
equity of access) [35, 36]. It also influences the extent of PC at
initial presentation, the choice of treatment [37], and overall
cancer mortality [38, 39].

Lower levels of health literacy have been suggested as one
possible moderating factor in these relationships [40, 41]. It is
possible that men in lower-income quintiles are more likely to
underestimate their potential need for supportive care services,
or to delay using them, due to misconceptions about cancer
treatment and side effects, or because of lower levels of health
literacy more generally. Existing research suggests that indi-
viduals in lower-income categories do tend to have lower
levels of health literacy and higher odds of having misconcep-
tions about cancer and its treatment [42]. The explicit link
between health literacy and the use of supportive care services
will be investigated in a future study.

Lastly, travel distance is also a barrier to accessing
supportive care, with men who live further from the clinic
having lower odds of both registering and participating in
the PCSC program. Online and telehealth resources may
be useful program delivery options that could assist in
addressing this barrier, and have been used successfully
to help address distress and fatigue, provide social sup-
port, and improve quality of life [43–45]. These delivery
options could also be useful in cases where patients are
unable to come to clinic for health reasons, such as ad-
vanced disease, or when there are a limited number of
appropriate medical professions to deliver the program
in a particular region. The PCSC program is actively de-
veloping online and telehealth resources for men who are
physically unable to come to our clinic, whether due to
transportation costs, infirmity, or travel distance. This is
particularly relevant for those who live in remote areas of
the province.

Table 4 Ordinal logistic regression and program participation (N =
546)†

Odds ratio (95% CI)

Age group1

< 60 1 (reference)

60– < 70 0.90 (0.56–1.41)

70+ 0.80 (0.48–1.3)

Gleason score (average)2*

< 7 1 (reference)

3 + 4 1.61 (0.95–2.7)

4 + 3 1.31 (0.75–2.28)

8 1.74 (0.87–3.47)

9–10 1.43(0.72–2.87)

Primary treatment

Prostatectomy3

Yes 5.48 (3.35–8.95)***

No 1 (reference)

EBRT, BT, or BT adjuvant to RP 4

Yes 2.57 (1.20–5.52)*

No 1 (reference)

ADT (continuous/intermittent)5

Yes 0.26 (0.07–0.95)*

No 1 (reference)

Active surveillance6

Yes 1.43 (0.80–2.55)

No 1 (reference)

Distance to clinic7

< 15 km 1 (reference)

15– < 30 km 0.72 (0.46–1.11)

30– < 45 0.74 (0.44–1.22)

> 45 km 0.47 (0.30–0.73)*

Income quintile8

1 1 (reference)

2 1.21 (0.64–2.30)

3 1.46 (0.75–2.70)

4 1.31 (0.75–2.28)

5 1.39 (0.81–2.39)

† Sample for Table 4 is all men who registered for the program, N = 546
(85.6% of those who registered, and 40.7% of the total study sample)
* p < 0.05; ** p < 0.001; *** p < 0.0001
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Limitations

Although the PCSC Program office is located in the same hall-
way as the urology clinic and fliers for the program are displayed
in the waiting areas, the chief limitation of this study is the fact
that we cannot be confident that those who did not register were
aware of the program. As a result, we cannot distinguish be-
tween those who chose not to register and those who were never
made aware of the program in the first place. Reasons that phy-
sicians might choose or choose not to refer a patient to PC
supportive care should be explored in future research.

We did not examine whether participation in the program
occurred prior to or following treatment and do not assess the
effect of the program on treatment choice. This will be inves-
tigated in a follow-up study. A related limitation is the under-
representation of men who had not undergone an RP relative
to published rates of treatment [46]. This may be caused by the
fact that the program is nested within a urology clinic, and the
majority of program registrants are referred by their urologist.
Furthermore, we excluded men who were not patients of the
VPC from our analysis (which would include men treated
elsewhere, or who learned about the program from their fam-
ily physician, the PCSC website, or other means) because we
had incomplete clinical data for many of these men. Taken
together, these limitations suggest that our results may not
reflect the “average” population of PC survivors because of
weighting towards surgically treated patients and away from
those who are untreated, or who undergo radiation-based
treatments.

Our Kaplan-Meier estimates do not adjust for baseline
characteristics. Unmeasured differences at baseline may drive
some of the differences we observed in terms of timing and
intensity of follow-up with the program. Also, there are some
key sociodemographic variables we suspect may also influ-
ence men’s decisions to register and participate in supportive
care but that we were unable to measure. Chief among those is
relationship status, which is of particular relevance because
the PCSC program is designed to support both patients and
their partners as they navigate the complex PC trajectory.
Education level, a direct measure of health literacy, and em-
ployment status would also have added to our understanding
of factors that contribute to or dissuade access and use of
supportive care in this population. These data are now being
routinely collected by the program for use in future research.

Lastly, with our dataset we are unable to explore the rea-
sons that patients might choose to register for the program but
then subsequently chose not to participate in any services, nor
does it directly inform solutions to the underuse of the pro-
gram. A follow-up study that involves semi-structured inter-
views with non-participants in an attempt to better understand
their decision not to participate is ongoing, and to support the
development of strategies to inform opportunities to enhance
program participation in future.We are also assessing the level

of out-of-pocket cost borne by patients attending the program,
and whether these costs are a deterrent to attendance.
Additional research is also necessary to establish the effective-
ness of each of the six PCSC program modules, and the ele-
ments of PC supportive care more broadly. These evaluations
will be instrumental in the development of evidence-based
best practices for supportive care in this population.

Conclusions

Primary treatment modality, low income, and long travel dis-
tance all have a significant impact on whether or not men
choose to register for supportive care. While the majority
who register do go on to use the services provided, almost 1
in 6 men do not despite the fact that the program is offered
without charge. Additional research is needed to better under-
stand the barriers and facilitators of access to and participation
in supportive care, whether in person or online, as well as to
gauge the success of these programs in addressing the physi-
ological and psychological needs of PC survivors and their
families.
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