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Abstract

Objective

To assess whether the use of complementary and alternative medicines therapies (CAMs)
for prostate cancer and/or its treatment side effects by long-term survivors is associated
with selected socio-demographic, clinical, health-related quality-of-life (HRQOL) and/or psy-
chological factors.

Design, setting and participants

The Prostate Cancer Care and Outcomes Study (PCOS) is a population-based cohort study
of men with prostate cancer who were aged less than 70 years at diagnosis in New South
Wales, Australia. Included in these analyses were men who returned a 10-year follow-up
questionnaire, which included questions about CAM use.

Methods

Validated instruments assessed patient’s HRQOL and psychological well-being. Poisson
regression with robust variance estimation was used to estimate the adjusted relative risks
of current CAM use for prostate cancer according to socio-demographic, clinical, HRQOL
and psychological factors.

Results

996 of 1634 (61%) living PCOS participants completed the 10-year questionnaire. Of these
996 men, 168 (17%) were using CAMs for prostate cancer and 525 (53%) were using CAMs
for any reason (including prostate cancer). Those using CAM for prostate cancer were more
likely to be regular or occasional support group participants (vs. no participation RR = 2.02;
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95%Cl 1.41-2.88), born in another country (vs. Australian born RR = 1.59; 95%CI 1.17—
2.16), have received androgen deprivation treatment (ADT) since diagnosis (RR = 1.60;
95%CI 1.12—-2.28) or in the past two years (RR = 2.34; 95%Cl 1.56-3.52). CAM use was
associated with greater fear of recurrence (RR = 1.29; 95%CI 1.12-1.48), cancer-specific
distress (RR = 1.15; 95%CI 1.01-1.30), cancer-specific hyperarousal (RR = 1.17; 95%CI
1.04-1.31), cancer locus of control (RR = 1.16; 95%Cl 1.01-1.34) and less satisfaction with
medical treatments (RR = 0.86; 95%Cl 0.76—-0.97), but not with intrusive thinking, cognitive
avoidance, depression, anxiety or any HRQOL domains.

Conclusions

In this study, about one in six long term prostate cancer survivors used CAMs for their pros-
tate cancer with use centred around ADT, country of birth, distress, cancer control, fear of
recurrence and active help seeking.

Introduction

The use of complementary and alternative medicines (CAMs) by cancer patients remains an
emotionally charged issue. Critics of these therapies often cite the paucity of scientific evidence
justifying their use, their potential for adverse effects, their potential for interaction with con-
ventional treatments, the possibility that patients might use them as alternatives to conven-
tional treatments and the potential for financial exploitation of vulnerable people [1-3].
Advocates, on the other hand, often point to the limited evidence supporting the use of some
conventional medicines [4], while others argue that CAMs should not be held to the same
standards of proof as evidence-based medicines [5]. Regardless of the arguments for and
against, CAM use by cancer patients is a worldwide phenomenon [1] that is likely to grow as
cancer incidence and survival increase. Consequently, it is important for clinicians to be aware
of the types of CAMs that cancer patients are likely to use and the factors that motivate their
use, particularly for patients with cancer types known to be associated with this use.

The National Cancer Institute’s Office of Cancer Complementary and Alternative Medi-
cines (OCCAM) defines ‘complementary and alternative medicine’ as “any medical system,
practice, or product that is not thought of as standard care” [6]. According to the OCCAM,
broad categories of CAMs include alternative medical systems, energy therapies, exercise ther-
apies, manipulative and body-based methods, mind-body interventions, nutritional therapeu-
tics, pharmacologic and biologic treatments and spiritual therapies. Previous research has
shown that CAM use is common amongst prostate cancer patients. A 2011 systematic review
reported that in 39 studies, the median prevalence of CAM use following a diagnosis of pros-
tate cancer was 30% [7]. Previous studies have also identified various predictors of CAM use
amongst prostate cancer patients such as higher education [8,9] and more advanced or aggres-
sive cancer at diagnosis [10,11]. To our knowledge, however, there have been no studies that
have examined factors associated with CAM use for prostate cancer exclusively among long-
term survivors. This is despite the fact that substantial numbers of men are living with a diag-
nosis of prostate cancer and the adverse consequences that can follow for many years after
diagnosis [12]. In Australia, for example, prostate cancer is expected to remain the most com-
monly diagnosed non-cutaneous cancer among males in 2017, accounting for 12% of all
reportable cancers [13]. With five-year relative survival of around 95% [13], and nearly 100%
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for those diagnosed with localised disease [14], there will be a significant and increasing num-
ber of Australian men living with a previous diagnosis of prostate cancer.

In this cross-sectional analysis, we used information from a group of long-term survivors of
prostate cancer (mean = 10 years) from Australia’s most populous state, New South Wales
(NSW), to examine whether ‘current CAM use for prostate cancer and/or its treatment side
effects’ (hereafter abbreviated as ‘CAM use for prostate cancer’) is associated with selected
socio-demographic, clinical, health-related quality-of-life (HRQOL) and/or psychological
factors.

Materials and methods
Study sample

The Prostate Cancer Care and Outcomes Study (PCOS) is a population-wide longitudinal
cohort study conducted in NSW, Australia, with a primary objective of assessing the effects of
various treatments on HRQOL after diagnosis of prostate cancer. A total of 3195 men aged less
than 70 years with histopathologically confirmed T1-4 prostate cancer diagnosed between
October 2000 and October 2002 were identified through the NSW Cancer Registry and after
consent had been given by their doctor, were invited to participate in PCOS. Of these 1995
completed a baseline interview (S1 Fig). As of January 2011, 1634 men were still alive of whom
1427 remained in PCOS and were invited to participate in a 10-year follow-up survey (mean
of 10 years after diagnosis; range 9-12 years) assessing their use of CAMs and various HRQOL
and psychological domains. Of the 1634 men, 996 (61%) completed and returned the 10-year
questionnaire. Additional details of the initial recruitment process for PCOS are provided else-
where [15,16]. PCOS was approved by the human research ethics committees of the Cancer
Council NSW, the Cancer Institute NSW, and the NSW Department of Health. The 10-year
follow-up survey was approved by the Cancer Council NSW Human Research Ethics Commit-
tee (Approval number: 2010#244).

Data collection

Clinical and socio-demographic data. Baseline clinical data were collected for each par-
ticipant by either a trained field worker or the treating doctor using a data collection form and
protocol. These data were collected between 12 and 24 months after the histological diagnosis
of prostate cancer and included prostate-specific antigen (PSA) level at diagnosis, Gleason
score and clinical stage at diagnosis, and treatment received within 12 months of diagnosis.
Place and socio-economic status of the man’s place of residence at diagnosis were based on the
Accessibility/Remoteness Index of Australia (ARIA+) [17] and the Socio-Economic Indexes
for Areas (SEIFA) [18] respectively. Highest level of education completed was self-reported in
the baseline PCOS survey. Information on prostate cancer treatments received was obtained
from the treating doctor’s records (diagnosis to 12 months) and from linked administrative
health datasets (diagnosis to current follow-up). For each man who consented, treatment data
were obtained from Medicare Australia and NSW Health’s Admitted Patient Data Collection
[19]. Clinical and socio-demographic information obtained in the 10-year survey included
current place of residence, employment status, marital status, support group participation and
the man’s knowledge of whether the cancer has spread.

Psychological and health-related quality-of-life domains. A number of previously vali-
dated psychological and HRQOL instruments were included in the 10-year survey including: a
6-item course of cancer subscale from the Cancer Locus of Control scale measuring each
man’s perceived control of the course of their cancer [20]; Kornblith’s 5-item Cancer Fear of
Recurrence scale [21]; the 22-item Impact of Event Scale-Revised (IES-R) [22] measuring
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distress, hyperarousal, intrusive thinking and cognitive avoidance associated with having pros-
tate cancer; thel4-item Hospital Anxiety and Depression Scale (HADS) [23] measuring anxi-
ety and depression; the 26-item Expanded Prostate cancer Index Composite Short Form
(EPIC-26) [24] measuring urinary incontinence, urinary irritative/obstructive, bowel, sexual
and hormonal summary scores, and also measuring urinary, bowel and sexual bother scores
from a subset of questions common to both the University of California-Los Angeles Prostate
Cancer Index (UCLA-PCI) [25] and the EPIC-26; and the 12-item Short Form-12 (SF-12) [26]
scale measuring the mental and physical dimensions of HRQOL. Satisfaction with medical
treatments was measured on a 1-item 5-point Likert scale from the Expanded Prostate cancer
Index Composite Long Form (EPIC-50) [27]. For each psychological domain, higher scores
indicate higher levels of the psychological attribute. For each HRQOL domain, higher scores
indicate better HRQOL (which corresponds to less bother for the bother domains).

Complementary and alternative medicines. Questions relating to CAM use were broadly
based on the I-CAM-Q [28], but with modifications to address issues specific to prostate can-
cer survivors. While the I-CAM-Q has been a widely used instrument for measuring CAM
use, it is yet to be fully evaluated. CAMs comprised dietary supplements, non-specialist treat-
ments and self-help therapies. Dietary supplements included vitamins, minerals and herbal
medicines. Non-specialist treatments were defined as treatments provided by practitioners
other than a medical specialist such as acupuncture, biofeedback and homeopathy. Self-help
therapies were defined as therapies that the survivor could do themselves such as relaxation
techniques, meditation, yoga or prayer. For each category of CAM, men were asked about
their current and previous use of those therapies for prostate cancer, and their current use of
those therapies for other health conditions or general well-being.

Statistical methods

Poisson regression with robust variance estimation [29] was used to estimate the adjusted rela-
tive risks of current CAM use for prostate cancer according to socio-demographic characteris-
tics, clinical characteristics, psychological and HRQOL domains. The dependent variable in all
regression models was CAM use for prostate cancer (yes or no). Independent variables
included age (<65, 65-69, 70-74, 75+ years; age ranged from 52 to 80 years), education (uni-
versity or college degree, high school, less than high school), socio-economic status of place of
residence (divided into quintiles using SEIFA), place of residence (major city, inner regional,
outer regional/ remote/ very remote based on ARIA+), health insurance (private health insur-
ance- with extras, private health insurance- without extras, Medicare only), employment status
(in full time paid work, in part time paid work, retired/unemployed, self-employed), married
or in defacto partner relationship (no, yes), participation in a support group (no contact with
support groups, receive newsletter only, participate regularly or occasionally), country of birth
(Australia, elsewhere), overall cancer severity at diagnosis (localised low risk, localised inter-
mediate risk, localised high risk, stage T3-4) [30] and treatments used since diagnosis (active
surveillance/watchful waiting (AS/WW), prostatectomy, external beam radiotherapy (EBRT)/
brachytherapy, bone EBRT, androgen deprivation treatment (ADT), chemotherapy/bisphos-
phonates). Other independent variables included PSA level at diagnosis (<4, 4 to <10, 10 to
<20, 20+ng/mL), Gleason score at diagnosis (<7, 7, >7), clinical stage at diagnosis (T'1a-c,
T2a-c, T3a-c/T4a), knowledge of cancer spread (no, yes) and prostate cancer treatments used
in the past two years. In order to avoid collinearity, however, these other variables were not
included in models simultaneously with overall cancer severity at diagnosis and treatments
used since diagnosis. Tests for linear associations between CAM use and socio-demographic
and clinical characteristics were performed by substituting the nominal versions of socio-
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demographic and/or clinical variables with continuous or ordinal versions where appropriate.
For ordinal variables that were not interval scaled (eg. health insurance), consecutive integers
were used for coding when testing for linear associations. Psychological and HRQOL variables
were included one at a time as linear continuous independent variables in regression models
after standardising each variable to have variance equal to one. Hence, relative risks for psy-
chological and HRQOL variables indicate the change in the probability/risk of CAM use per
standard deviation increase in the variable [31]. Subjects with missing data for any psychologi-
cal or HRQOL domain were excluded from analyses relating to that particular domain.

Results

Of the 996 men who returned a 10-year follow-up questionnaire, 168 (16.9%) were current
users of CAMs for prostate cancer and 525 (52.7%) were current users of CAMs for any reason
(including prostate cancer) (Table 1). The most common categories of CAMs used for prostate
cancer were dietary supplements (n = 115, 11.6%), and self-help activities (n = 73, 7.3%). The
reasons for and sources of information on CAM use for prostate cancer are shown in S1 Table.

Men were more likely to be CAM users for prostate cancer if they were regular or occa-
sional participants in a support group (vs. no contact with support groups, RR = 2.02; 95%CI
1.41-2.88), born in another country (vs. Australian born RR = 1.59; 95%CI 1.17-2.16) or ever
received androgen deprivation treatment (ADT) (RR = 1.60; 95%CI 1.12-2.28) (Table 2).
CAM use for prostate cancer was also significantly higher among men who received ADT in
the past two years (RR = 2.34; 95%CI 1.56-3.52) (Table 3).

While cancer severity at diagnosis was not associated with CAM use in the fully-adjusted
model (p = 0.366; p-trend = 0.071) in Table 2, when ‘treatments used since diagnosis’ was
removed from the model then higher risk prostate cancer at diagnosis became significantly

Table 1. Categories and subcategories of CAMs currently used for prostate cancer and/or treatment side effects
and for any reason.

CAMs currently used A For prostate cancer and/or treatment side effects For any reason
n (% of 996) n (% of 996)
Any CAM: 168 (16.9) 525 (52.7)
Dietary supplements: 115 (11.6) 464 (46.6)
Glucosamine < 1% 164 (16.5)
Herbal 41 (4.1) 87 (8.7)
Minerals 45 (4.5) 129 (13.0)
Multivitamins 31(3.1) 104 (10.4)
Omega-3 37 (3.7) 254 (25.5)
Vitamins 44 (4.4) 157 (15.8)
Other 18 (1.8) 85 (8.5)
Non-medical treatments: # 17 (1.7) 84 (8.4)
Self help activities: 73 (7.3) 125 (12.6)
Meditation 14 (1.4) <5%
Prayer 56 (5.6) 77 (7.7)

Frequencies shown for CAM subcategories used by over 5% of men for any reason or by over 1% of men for prostate
cancer and/or treatment side effects

A Men may use more than one category or subcategory of CAM

" Includes herbs and plant extracts

* No single non-medical treatment subcategory was used by over 5% of men for any reason or by over 1% of men for

prostate cancer.

https://doi.org/10.1371/journal.pone.0193686.t001
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Table 2. Associations between current CAM use for prostate cancer and/or its treatment side effects and socio-demographic/clinical characteristics for Australian

long-term prostate cancer survivors.

Characteristic Current CAM use for prostate cancer and/or treatment side effects (n = 996)
Non-user User Age-adjusted Fully-adjusted p-nominal
n (%) n (%) RR1* RR2 ** p-trend”
828 (83.1) 168 (16.9)

Age (years)
<65 132 (80.5) 32 (19.5) ref. ref. 0.240
65-69 223 (83.5) 44 (16.5) 0.84 (0.56, 1.28) 0.78 (0.50, 1.22) 0.080
70-74 245 (81.9) 54 (18.1) 0.93 (0.62, 1.37) 0.82 (0.52, 1.30)
75-80 228 (85.7) 38 (14.3) 0.73(0.48, 1.12) 0.63 (0.39, 1.01)

Education
University or college degree 237 (79.8) 60 (20.2) ref. ref. 0.260
High school 570 (85.1) 100 (14.9) 0.74 (0.55, 0.99) 0.90 (0.67, 1.21) 0.999
Less than high school 18 (72.0) 7 (28.0) 1.50 (0.76, 2.96) 1.56 (0.78, 3.09)
Missing + 3(75.0) 1 (25.0)

Socio-economic status of residence area
1- Highest SES 287 (82.9) 59 (17.1) ref. ref. 0.903
2 172 (84.3) 32 (15.7) 0.93 (0.63, 1.37) 0.86 (0.56, 1.31) 0.379
3 176 (82.2) 38 (17.8) 1.03 (0.71, 1.49) 0.87 (0.56, 1.34)
4 121 (84.0) 23 (16.0) 0.94 (0.60, 1.46) 0.83(0.49, 1.43)
5- Lowest SES 70 (84.3) 13 (15.7) 0.92 (0.53, 1.60) 0.72 (0.35, 1.48)
Missing + 2 (40.0) 3(60.0)

Place of residence
Major city 480 (82.8) 100 (17.2) ref. ref. 0.419
Inner regional 226 (85.0) 40 (15.0) 0.87 (0.62, 1.22) 0.99 (0.68, 1.45) 0.195
Outer regional/ remote/ very remote 121 (81.8) 27 (18.2) 1.06 (0.72, 1.56) 1.33 (0.83, 2.14)
Missing + 1 (50.0) 1 (50.0)

Health insurance
Private health insurance- with extras 477 (81.7) 107 (18.3) ref. ref. 0.195
Private health insurance- without extras 125 (81.7) 28 (18.3) 1.01 (0.69, 1.48) 1.00 (0.67, 1.50) 0.094
Medicare 224 (87.5) 32 (12.5) 0.69 (0.48, 0.99) 0.71 (0.49, 1.04)
Missing + 2 (66.7) 1(33.3)

Employment status
In full time paid work 110 (84.6) 20 (15.4) ref. ref. 0.386
In part time paid work 89 (83.2) 18 (16.8) 1.17 (0.64, 2.12) 1.32(0.72, 2.44) n/a
Retired/Unemployed 617 (83.4) 123 (16.6) 1.23 (0.76, 1.98) 1.23 (0.73, 2.07)
Self-employed 10 (58.8) 7 (41.2) 2.84 (1.40, 5.76) 2.02 (0.90, 4.53)
Missing + 2 (100.0) 0(0.0)

Married or in defacto partner relationship
No 142 (85.5) 24 (14.5) ref. ref. 0.340
Yes 685 (82.6) 144 (17.4) 1.20 (0.80, 1.78) 1.23 (0.80, 1.89) n/a
Missing + 1 (100.0) 0 (0.0)

Participate in a support group
No contact with support groups 655 (85.1) 115 (14.9) ref. ref. <0.001
Receive newsletter only 124 (81.0) 29 (19.0) 1.27 (0.88, 1.84) 1.26 (0.85, 1.85) n/a
Participate regularly or occasionally 49 (67.1) 24 (32.9) 2.20 (1.52, 3.17) 2.02 (1.41, 2.88)

Country of birth
In Australia 656 (85.4) 112 (14.6) ref. ref. 0.003
In another country 172 (75.8) 55(24.2) 1.66 (1.24,2.21) 1.59(1.17, 2.16) n/a

(Continued)
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Table 2. (Continued)

Characteristic Current CAM use for prostate cancer and/or treatment side effects (n = 996)
Non-user User Age-adjusted Fully-adjusted p-nominal
n (%) n (%) RR1* RR2 ** p-trend”

Missing + 0(0.0) 1 (100.0)

Overall cancer severity at diagnosist
Localised low risk 296 (86.8) 45 (13.2) ref. ref. 0.366
Localised intermediate risk 298 (83.0) 61 (17.0) 1.30 (0.91, 1.85) 1.21 (0.82, 1.79) 0.071
Localised high risk 136 (77.3) 40 (22.7) 1.76 (1.19, 2.58) 1.32 (0.85, 2.04)
Stage T3-4 50 (73.5) 18 (26.5) 2.06 (1.27, 3.34) 1.62 (0.95, 2.75)
Unknown 48 (92.3) 4(7.7) 0.59 (0.22, 1.57) 0.69 (0.25, 1.88)

Treatments used since diagnosis A
Active surveillance 83 (83.8) 16 (16.2) 1.14 (0.69, 1.89) 1.32 (0.76, 2.29) 0.001 #
Prostatectomy 563 (85.6) 95 (14.4) 0.89 (0.61, 1.29) 0.76 (0.51, 1.14) n/a
EBRT/Brachytherapy 310 (78.1) 87 (21.9) 1.12 (0.75, 1.66) 1.03 (0.68, 1.57)
Bone EBRT 5(83.3) 1(16.7) 1.27 (0.26, 6.27) 0.81 (0.14, 4.51)
Androgen deprivation treatment 237 (74.3) 82 (25.7) 1.92 (1.37, 2.67) 1.60 (1.12, 2.28)
Chemotherapy/bisphosphonates + 7 (100.0) 0 (0.0)

* Adjusted for age;

** Adjusted for age, education, socio-economic status of residence area, place of residence, health insurance, employment status, marital status, participation in a
support group, country of birth, cancer severity at diagnosis, and treatments used since diagnosis;

* Excluded from regression analyses;

T Localised (stage 1 or 2) risk groups- low risk (PSA<10, Gleason score <6, and clinical stage = T1-2a), intermediate risk (10<PSA <20, Gleason score = 7 or clinical
stage = T2b) high-risk (PSA >20, Gleason score>7, or clinical stage T2c); p-values values correspond to fully adjusted models;

Ap-trend analysis excludes ‘missing’ and ‘unknown’ categories;

AN Multiple treatments possible for each man and reference group for each treatment is not having had that treatment;

* p-value is for test that all RR2s equal one; Data from 10-year survey unless “at diagnosis” stated.

https://doi.org/10.1371/journal.pone.0193686.t002

associated with an increased likelihood of CAM use (p = 0.010; p-trend = 0.001). Similarly,
while knowledge of cancer spread was not associated with CAM use in the fully-adjusted
model (p = 0.177) in Table 3, when ‘treatments used in past 2 years’ was removed from the
model then knowledge of cancer spread became significantly associated with an increased like-
lihood of CAM use (p<0.001).

Additional adjustment for selected individual psychological domains—fear of recurrence,
cancer-specific distress, hyperarousal, cognitive avoidance and anxiety—did not substantively
alter the estimated adjusted RRs and 95% Cls for the associations between CAM use for pros-
tate cancer and patient characteristics (data available on request).

For the psychological domains, CAM use for prostate cancer was associated with greater per-
ceived control of cancer course (RR = 1.16; 95%CI 1.01-1.34), fear of recurrence (RR = 1.29;
95%CI 1.12-1.48), cancer-specific distress (RR = 1.15; 95%CI 1.01-1.30) and hyperarousal
(RR =1.17; 95%CI 1.04-1.31). CAM use for prostate cancer was more likely with less satisfac-
tion with medical treatments (RR = 0.86; 95%CI 0.76-0.97), but was not associated with intru-
sive thinking, cognitive avoidance, depression, anxiety or any of the HRQOL domains (p-values
ranged from 0.055 to 0.890) (Fig 1).

Discussion

In this cohort of long-term prostate cancer survivors, just over half of men used CAMs for any
reason and about one in six used them for prostate cancer. Men were more likely to use CAMs
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Table 3. Associations between current CAM use for prostate cancer and/or its treatment side effects and other clinical characteristics for Australian long-term pros-
tate cancer survivors.

Characteristic Current CAM use for prostate cancer and/or treatment side effects (n = 996)
Non-user User Age-adjusted Fully-adjusted p-nominal
n (%) n (%) RR1* RR2 ** p-trend A
828 (83.1) 168 (16.9)
PSA at diagnosis (ng/mL) ¥
<4 72 (84.7) 13 (15.3) ref. ref. 0.688
4to <10 477 (84.1) 90 (15.9) 1.06 (0.62, 1.82) 1.04 (0.60, 1.79) 0.529
10 to <20 168 (84.0) 32 (16.0) 1.08 (0.59, 1.97) 0.99 (0.53, 1.85)
20+ 70 (72.2) 27 (27.8) 1.85 (1.01, 3.36) 1.29 (0.66, 2.49)
Unknown 41 (87.2) 6(12.8) 0.85 (0.34, 2.12) 1.67 (0.60, 4.66)
Gleason score at diagnosis 1
<7 452 (85.3) 78 (14.7) ref. ref. 0.963
7 284 (80.5) 69 (19.5) 1.32(0.98, 1.77) 1.01 (0.74, 1.39) 0.499
>7 63 (77.8) 18 (22.2) 1.53(0.97, 2.42) 0.90 (0.53, 1.52)
Unknown 29 (90.6) 3(9.4) 0.62 (0.20, 1.89) 0.92 (0.36, 2.36)
Clinical stage at diagnosis
Tla-c 426 (85.0) 75 (15.0) ref. ref. 0.372
T2a-c 321 (81.7) 72 (18.3) 1.24 (0.93, 1.67) 1.00 (0.73, 1.36) 0.303
T3a-c, T4a 50 (73.5) 18 (26.5) 1.81 (1.15, 2.83) 1.33 (0.80, 2.20)
Unknown 31(91.2) 3(8.8) 0.59 (0.19, 1.78) 0.48 (0.16, 1.49)
Knowledge of cancer spread t
No 783 (84.6) 142 (15.4) ref. ref. 0.177
Yes 45 (63.4) 26 (36.6) 2.40 (1.71, 3.38) 1.34 (0.88, 2.05) n/a
Active treatments used in past 2 years 1
None 750 (85.6) 126 (14.4) ref. ref. <0.001
Androgen deprivation treatment 59 (60.8) 38(39.2) 2.85(2.12, 3.83) 2.34(1.56, 3.52) n/a
Other active treatments AN 19 (82.6) 4(17.4) 1.17 (0.48, 2.86) 1.01 (0.37, 2.73)

* Adjusted for age;

** Adjusted for age, education, socio-economic status of residence area, place of residence, health insurance, employment status, marital status, participation in a
support group, country of birth, PSA at diagnosis, Gleason score at diagnosis, clinical stage at diagnosis, knowledge of cancer spread and active treatments used in the
past 2 years;

" To avoid collinearity, PSA at diagnosis, Gleason score at diagnosis, clinical stage at diagnosis, knowledge of cancer spread and active treatments used in the past 2 years
were not included in models simultaneously with overall cancer severity at diagnosis and treatments used since diagnosis; p-values values correspond to fully adjusted
models.

Ap-trend analysis excludes ‘missing’ and ‘unknown’ categories;

AA Does not include men who received ADT in past 2 years; Data from 10-year survey unless “at diagnosis” stated.

https://doi.org/10.1371/journal.pone.0193686.t003

for prostate cancer if they were born in a country other than Australia, received ADT and/or
were less satisfied with the medical treatments they received. A higher likelihood of CAM use
for prostate cancer was associated with having greater cancer-related distress and/or having a
greater fear of cancer recurrence, suggesting that psychological factors may play a part in driv-
ing this behaviour. CAM use was also more likely among men with a greater belief that their
cancer course can be controlled as well as men who participated in support groups.

While there have been a number of studies that have quantitatively examined factors associ-
ated with CAM use among men diagnosed with prostate cancer, only seven of these studies
specifically measured CAM use for prostate cancer [8-11,32-34]. We consider this distinction
important, as the factors that motivate CAM use for prostate cancer are likely to differ from
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Psychological and HRQOL measures

n A?{‘,gsied p-value

Perceived control of cancer course 949 1.16 (1.01, 1.34) 0.037

Fear of cancer recurrence 979 1.29 (1.12, 1.48) <0.001 —_——

Cancer-specific distress (IES-R) 977 1.15(1.01, 1.30) 0.035
Cancer-specific hyperarousal (IES-R) 977 1.17 (1.04, 1.31) 0.010
Cancer-specific intrusive thinking (IES-R) 977 1.09 (0.95, 1.25) 0.202
Cancer-specific cognitive avoidance (IES-R) 978 1.13 (1.00, 1.28) 0.055
Depression (HADS) 978 0.95 (0.83, 1.09) 0.464

Anxiety (HADS) 978 1.12 (0.98, 1.28) 0.105

Satisfaction with medical treatments (EPIC-50) 978 0.86 (0.76, 0.97) 0.014
Mental component score (SF-12) 972 0.92 (0.81, 1.05) 0.212

Physical component score (SF-12) 972 1.05(0.90, 1.21) 0.531

Urinary Incontinence summary (EPIC-26) 959 0.94 (0.82, 1.07) 0.341
Urinary irritative/obstructive summary (EPIC-26) 961 0.99 (0.86, 1.14) 0.890
Urinary bother (UCLA-PCI) 973 0.96 (0.84, 1.10) 0.545

Sexual summary (EPIC-26) 905 0.98 (0.84, 1.16) 0.839

Sexual bother (UCLA-PCI) 887 0.93 (0.80, 1.09) 0.383

Bowel summary (EPIC-26) 972 0.93 (0.83, 1.04) 0.215

Bowel bother (UCLA-PCI) 975 0.91 (0.81, 1.03) 0.147

Hormonal summary (EPIC-26) 965 0.89 (0.78, 1.01) 0.071

T

0.7 1 1.6

RR (95%Cl)

Fig 1. Relative risk (RR) of current CAM use for prostate cancer and/or its treatment side effects per standard deviation increase in psychological or
HRQOL domain for Australian long-term prostate cancer survivors. *Adjusted for age, education, socio-economic status of residence area, place of residence,
health insurance, employment status, marital status, participation in a support group, country of birth, cancer severity at diagnosis and treatments used since

diagnosis.

https://doi.org/10.1371/journal.pone.0193686.9001

those that motivate CAM use for other purposes. Although none of the seven previous studies
were restricted exclusively to long-term survivors, comparisons with the current study results
are informative. Consistent with the findings of the current study, CAM use was not found to
be associated with marital status in four previous studies to examine this association [8-10,32].
CAM use was found to be associated with younger age in three of six previous studies [8-
11,32-33]. In the current study, although the lowest and highest proportions of CAM users
were in the oldest and youngest age groups respectively (14% vs 20%), the association between
age and CAM use was not statistically significant (p-trend = 0.080). While higher education
has been found to be associated with CAM use in two of three previous studies [8-10], we
found little evidence for such a relationship in an Australian setting. We also found that men
who participated in prostate cancer support groups were more likely to be CAM users and this
was in agreement with the two previous studies that examined this [8,10]. Because of the cross-
sectional nature of these studies and ours, however, it is not clear whether the likelihood of
CAM use becomes raised as a consequence of joining a support group or whether support
group participants were predisposed to CAM use before joining.

The current study found that receiving ADT either at any time since diagnosis or in the
past two years was associated with an increased likelihood of CAM use, and similar findings

PLOS ONE | https://doi.org/10.1371/journal.pone.0193686 March 7,2018 9/13


https://doi.org/10.1371/journal.pone.0193686.g001
https://doi.org/10.1371/journal.pone.0193686

@° PLOS | ONE

The use of complementary and alternative medicines for prostate cancer by long-term survivors

have been reported in one other study [10]. This is consistent with the view that recipients of
ADT may use CAMs in an attempt to ameliorate the more severe side effects and risks associ-
ated with ADT in comparison to other treatments. Moreover, indicators of cancer severity
and knowledge of cancer spread were not found to be associated with CAM use in the

current study, except in the analyses not adjusted for treatments received. These results, taken
together, suggest that the increased CAM use among patients with higher risk disease charac-
teristics appears driven more by the hope of ameliorating ADT side effects than by the hope of
reducing disease risks. This interpretation is supported by two previous studies [9,32] that also
did not find an association between CAM use and disease severity, but is at odds with another
study that found increased CAM use among patients with higher Gleason score at diagnosis
[11].

We found that CAM use for prostate cancer was associated with higher levels of cancer-spe-
cific distress, cancer-specific hyperarousal and fear of cancer recurrence. It may be that for
some men CAM use is part of an active response to psychological distress. Men are typically
low users of traditional cancer support programs and researchers have suggested that men-
centred support programs that tap into masculine values around self-reliance may be more
acceptable and effective [35,36]. A high use of CAM in this population may reflect the ability
of these products to tap into this dynamic more effectively than traditional services. Similar
results have been reported in a study examining CAM use amongst early-stage breast cancer
patients [37] where it was suggested that women may start using CAMs as a response to psy-
chological symptoms or distress. Although our results suggest that this may also be true for
long-term prostate cancer patients, it should be noted that this finding appears somewhat
inconsistent with that of Steginga et al [33]. In that study, men using CAMs for prostate cancer
were found to be less psychologically distressed than non-users at 12 months after their first
treatment, although the number of users was small (n = 14).

In the present study, perceived control of the course of cancer was found to be associated
with CAM use. This finding has been observed for people with other types of cancer [38] and
is consistent with the view that CAM use might provide men with a sense of being active con-
tributors to their own health and well-being. However, whether such beliefs are good for can-
cer patients is unclear. While optimism can have a positive impact on psychological health,
optimism predicated on fallacy might ultimately lead to greater disappointment and psycho-
logical suffering.

The use of CAM:s for prostate cancer was not found to be associated with HRQOL scores
for any of the HRQOL domains examined in the current study. These findings are similar to
those of three previous studies [9-10,32] which found no associations between CAM use and
HRQOL for each of the UCLA-PCI bowel, sexual and urinary domains other than a weak asso-
ciation between CAM use and greater bowel bother (p = 0.035) [32]. Hence, the HRQOL of
men with prostate cancer does not seem to be an important motivator of CAM use, nor does
CAM use seem to be an important contributor to better or worse HRQOL.

This study has several limitations. First, the definition of CAMs encompasses a wide
range of therapies and, consequently, the factors associated with individual CAMs may differ
from the factors associated with all CAMs combined. Second, potential interactions between
the factors associated with CAM use were not examined in this study because there was
insufficient statistical power to do so effectively. Third, a potentially important source of bias
is the non-response of men in the PCOS cohort to the 10-year survey. Somewhat reassur-
ingly, however, respondents (representing 61% of living participants) and non-respondents
had similar demographic and clinical characteristics (S2 Table), except for a higher propor-
tion of non-responders in the oldest age group. Fourth, because CAM use was not measured
in the PCOS cohort at the time of diagnosis, the associations reported in this study are cross-
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sectional in nature. Hence, the data do not allow us to ascribe causal links to our estimates of
association or to make direct comparisons between the CAM use of recently diagnosed men
and long-term survivors.

The findings of our study may be useful for doctors who care for long-term prostate cancer
survivors. In particular, given that CAM use is associated with a number of psychological char-
acteristics, the discovery of a patient’s CAM use may prompt discussion of the potential bene-
fits of counselling. Furthermore, given that some men may be seeking to control the course of
their cancer through CAMs, some users may be more amenable to doctors’ recommendations
for therapies that are potentially beneficial, such as healthy lifestyle interventions.

Supporting information

S1 Table. Reasons for—and sources of information on—Current CT use for prostate can-
cer and/or its treatment side effects.
(PDF)

$2 Table. Demographic and clinical characteristics of PCOS men invited to participate in
the 10-year survey; respondents vs. non-respondents.
(PDF)

S3 Table. Dietary supplements currently used for prostate cancer and/or treatment side
effects and for any reason.
(PDF)

S1 Fig. Flow diagram showing patients’ participation and follow-up.
(PDF)

Acknowledgments

We wish to acknowledge the contributions of Carole Pinnock who provided valuable input
into the design of the study and analyses of the results, and Maria Albania, who as a research
assistant, played a major role in the processes of recruitment, data collection and data entry.

We would also like to thank Olivia Aitkin, Rose Bollard, Alexandra Christian, Brianna
Crocker, Peter Gilmore, Richard Hodgkinson, Erica Hodgkinson, Ashoor Khan, Dong Feng
Li, Irena Nagorskaia, Caitlin Van der Walt and Lucy Willocquet for their help with data entry,
editing and checking. Finally, we would like to thank all the men who participated and made
this study possible.

Author Contributions

Conceptualization: Suzanne Hughes, David P. Smith, Dianne L. O’Connell.
Formal analysis: Sam Egger, Suzanne Hughes.

Investigation: David P. Smith, Suzanne Chambers, Dianne L. O’Connell.
Methodology: David P. Smith, Dianne L. O’Connell.

Project administration: David P. Smith, Dianne L. O’Connell.
Supervision: Dianne L. O’Connell.

Writing - original draft: Sam Egger, Suzanne Hughes, David P. Smith, Suzanne Chambers,
Clare Kahn, Annette Moxey, Dianne L. O’Connell.

PLOS ONE | https://doi.org/10.1371/journal.pone.0193686 March 7,2018 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0193686.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0193686.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0193686.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0193686.s004
https://doi.org/10.1371/journal.pone.0193686

@° PLOS | ONE

The use of complementary and alternative medicines for prostate cancer by long-term survivors

Writing - review & editing: Sam Egger, Suzanne Hughes, David P. Smith, Suzanne Cham-

bers, Clare Kahn, Annette Moxey, Dianne L. O’Connell.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Schraub S: Unproven methods in cancer: A worldwide problem. Support Care Cancer 8:10-15, 2000
PMID: 10650891

Miller M, Boyer MJ, Butow PN, Gattellari M, Dunn SM, Childs A. The use of unproven methods of treat-
ment by cancer patients: frequency, expectations, and cost. Supportive Care Cancer 1998; 6:337—47

Tascilar M, de Jong FA, Verweij J, Mathijssen RH. Complementary and alternative medicine during can-
cer treatment: beyond innocence. Oncologist. 2006 Jul-Aug; 11(7):732—41 https://doi.org/10.1634/
theoncologist.11-7-732 PMID: 16880232

Walach H. The campaign against CAM and the notion of “evidence-based”. The Journal of Alternative
and Complementary Medicine. 2009 Oct 1; 15(10):1139-42. https://doi.org/10.1089/acm.2009.0423
PMID: 19848550

Jagtenberg T, Evans S, Grant A, Howden |, Lewis M & Singer J, 2006, 'Evidence-based medicine and
naturopathy’, Journal of Alternative and Complementary Medicine, vol. 12, no. 3, pp. 323-328.

https://cam.cancer.gov/health_information/cam_definitions.htm [Accessed May 27, 2017]

Bishop FL, Rea A, Lewith H, Chan YK, Saville J (2011) Complementary medicine use by men with pros-
tate cancer: a systematic review of prevalence studies. Prostate Cancer Prostatic Dis 14: 1-13. https:/
doi.org/10.1038/pcan.2010.38 PMID: 20956994

Lee MM, Chang JS, Jacobs B, Wrensch MR. Complementary and alternative medicine use among men
with prostate cancer in four ethnic groups. Am J Public Health 2002; 92: 1606—1609. PMID: 12356606

Diefenbach MA, Hamrick N, Uzzo R, Pollack A, Horwitz E, Greenberg R et al. Clinical, demographic
and psychological correlates of complementary and alternative medicine use by men diagnosed with
localized prostate cancer. J Urol 2003; 170: 166—169. https://doi.org/10.1097/01.ju.0000070963.
12496.cc PMID: 12796672

Boon H, Westlake K, Stewart M, Gray R, Fleshner N, Gavin A et al. Use of complementary/alternative
medicine by men diagnosed with prostate cancer: prevalence and characteristics. Urology 2003; 62:
849-853. PMID: 14624907

Lippert MC, McClain R, Boyd JC, Theodorescu D. Alternative medicine use in patients with localized
prostate carcinoma treated with curative intent. Cancer 1999; 86: 2642—-2648. PMID: 10594859

Taylor KL, Luta G, Miller AB, Church TR, Kelly SP, Muenz LR, Davis KM, Dawson DL, Edmond S, Red-
ing D, Mabie JE, Riley TL. Long-term disease-specific functioning among prostate cancer survivors and
noncancer controls in the prostate, lung, colorectal, and ovarian cancer screening trial. J ClinOncol.
2012 Aug 1; 30(22):2768-75.

Australian Institute of Health and Welfare 2017. Cancer in Australia 2017. Cancer series no.101. Cat.
no. CAN 100. Canberra: AIHW.

Yu XQ, Baade PD, O’Connell DL. Conditional survival of cancer patients: an Australian perspective.
BMC cancer. 2012 Oct 8; 12(1):460.

Smith DP, Supramaniam R, King MT, Ward J, Berry M, Armstrong BK. Age, health, and education
determine supportive care needs of men younger than 70 years with prostate cancer. J ClinOncol 2007;
25:2560-6.

Smith DP, King MT, Egger S, Stricker PD, Cozzi P, Ward J, et al. Quality-of-life three years after diagno-
sis of localised prostate cancer: population based cohort study. BMJ. 2009;339b4817

Glover J, Tennant S: Remote Areas Statistical Geography in Australia: Notes on the Accessibility/
Remoteness Index for Australia (ARIA + version). Adelaide: Public Health Information Development
Unit, University of Adelaide; 2002.

Australian Bureau of Statistics. Census of population and housing: socio-economic indexes for areas
(SEIFA). Australia data only, 2001. Canberra, Australia: Australian Bureau of Statistics. http://www.abs.
gov.au/AUSSTATS/abs @ .nsf/DetailsPage/2033.0.55.00120017?0pen Document. Accessed on July
25,2011.

Goldsbury DE, Smith DP, Armstrong BK, O’Connell DL. Using linked routinely collected health data to
describe prostate cancer treatment in New South Wales, Australia: a validation study. BMC health ser-
vices research. 2011 Oct 6; 11(1):253.

Henderson J. W, Donatelle R. J (2003). The relationship between cancer locus of control and comple-
mentary and alternative medicine use by women diagnosed with breast cancer. Psycho-Oncology, 12,
59-67. https://doi.org/10.1002/pon.636 PMID: 12548648

PLOS ONE | https://doi.org/10.1371/journal.pone.0193686 March 7,2018 12/13


http://www.ncbi.nlm.nih.gov/pubmed/10650891
https://doi.org/10.1634/theoncologist.11-7-732
https://doi.org/10.1634/theoncologist.11-7-732
http://www.ncbi.nlm.nih.gov/pubmed/16880232
https://doi.org/10.1089/acm.2009.0423
http://www.ncbi.nlm.nih.gov/pubmed/19848550
https://cam.cancer.gov/health_information/cam_definitions.htm
https://doi.org/10.1038/pcan.2010.38
https://doi.org/10.1038/pcan.2010.38
http://www.ncbi.nlm.nih.gov/pubmed/20956994
http://www.ncbi.nlm.nih.gov/pubmed/12356606
https://doi.org/10.1097/01.ju.0000070963.12496.cc
https://doi.org/10.1097/01.ju.0000070963.12496.cc
http://www.ncbi.nlm.nih.gov/pubmed/12796672
http://www.ncbi.nlm.nih.gov/pubmed/14624907
http://www.ncbi.nlm.nih.gov/pubmed/10594859
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012001?Open
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012001?Open
https://doi.org/10.1002/pon.636
http://www.ncbi.nlm.nih.gov/pubmed/12548648
https://doi.org/10.1371/journal.pone.0193686

@° PLOS | ONE

The use of complementary and alternative medicines for prostate cancer by long-term survivors

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

Greenberg D, Kornblith A, and Herndon J: Quality-of-life of adult leukemia survivors treated on clinical
trials of cancer and leukemia group B during the period of 1971-1988: predictors for later psychologic
distress. Cancer 80: 1936—1944, 1997. PMID: 9366296

Weiss D. S, Marmar C. R. (1997) The Impact of Event Scale—Revised. In Assessing Psychological
Trauma and PTSD (eds Wilson J. P. & Keane T. M.), pp. 399—-411. New York: Guilford Press.

Zigmond A.S, Snaith R.P: The Hospital Anxiety And Depression Scale ActaPsychiatrScand1983,
67:361-70.

Szymanski K. M., Wei J. T., Dunn R. L., &Sanda M. G. (2010). Development and validation of an abbre-
viated version of the expanded prostate cancer index composite instrument for measuring health-
related quality of life among prostate cancer survivors. Urology, 76(5), 1245—1250. https://doi.org/10.
1016/j.urology.2010.01.027 PMID: 20350762

Litwin MS, Hays RD, Fink A, Ganz PA, Leake B, Brook RH. The UCLA Prostate Cancer Index: develop-
ment, reliability, and validity of a health-related quality-of-life measure. Med Care 36: 1002—-1012,
1998. PMID: 9674618

Ware J E, Kosinski M, Keller S D. A 12-ltem Short-Form Health Survey: construction of scales and pre-
liminary tests of reliability and validity. Medical Care 1996; 34: 220-233. PMID: 8628042

Wei JT, Dunn RL, Litwin MS, Sandler HM, Sanda MG. Development and validation of the expanded
prostate cancer index composite (EPIC) for comprehensive assessment of health-related quality of life
in men with prostate cancer. Urology. 2000 Dec 31; 56(6):899-905. PMID: 11113727

Quandt SA, Verhoef MJ, Arcury TA, Lewith GT, Steinsbekk A, Kristoffersen AE, et al. Development of
an international questionnaire to measure use of complementary and alternative medicine (I-CAM-Q).
The Journal of Alternative and Complementary Medicine. 2009 Apr 1; 15(4):331-9. https://doi.org/10.
1089/acm.2008.0521 PMID: 19388855

Zou G. A modified Poisson regression approach to prospective studies with binary data. American jour-
nal of epidemiology. 2004 Apr 1; 159(7):702—6. PMID: 15033648

D’Amico AV,Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick GA, et al. Biochemical out-
come after radical prostatectomy, external beam radiation therapy, or interstitial radiation therapy for
clinically localized prostate cancer. JAMA.1998; 280: 969-974. PMID: 9749478

Agresti A. Categorical Data Analysis, 2nd edn. New York: Wiley, 2002.

Wilkinson S, Farrelly S, Low J, Chakraborty A, Williams R. The use of complementary therapy by men
with prostate cancer in the UK. Eur J Cancer Care 2008; 17: 492—-499.

Steginga SK, Occhipinti S, Gardiner RA, Yaxley J, Heathcote P. A prospective study of the use of alter-
native therapies by men with localized prostate cancer. Patient EducCouns 2004; 55: 70-77.

Hall JD, Bissonette EA, Boyd JC, Theodorescu D. Motivations and influences on the use of complemen-
tary medicine in patients with localized prostate cancer treated with curative intent: results of a pilot
study. BJU international. 2003 May 1; 91(7):603—7. PMID: 12699468

Chambers SK, Hyde MK, Oliffe JL, Zajdlewicz L, Lowe A, Wootten AC, et al. Measuring masculinity in
the context of chronic disease. Psychology of Men & Masculinity. 2016 Jul; 17(3):228.

Hyde MK, Zajdlewicz L, Wootten AC, Nelson CJ, Lowe A, Dunn J, et al. Medical help-seeking for sexual
concerns in prostate cancer survivors. Sexual medicine. 2016 Mar 31; 4(1):e7-17. https://doi.org/10.
1016/j.esxm.2015.12.004 PMID: 26796856

Burstein HJ, Gelber S, Guadagnoli, Weeks J. Use of alternative medicine by women with early-stage
breast cancer. N Engl J Med 1999; 340:1733-9 https://doi.org/10.1056/NEJM199906033402206
PMID: 10352166

Downer SM, Cody MM, Wilson PD, Arnott SJ, Lister TA, Slevin ML. Pursuit and practice of complemen-
tary therapies by cancer patients receiving conventional treatment. Br Med J 1994; 309: 86-9.

PLOS ONE | https://doi.org/10.1371/journal.pone.0193686 March 7,2018 13/13


http://www.ncbi.nlm.nih.gov/pubmed/9366296
https://doi.org/10.1016/j.urology.2010.01.027
https://doi.org/10.1016/j.urology.2010.01.027
http://www.ncbi.nlm.nih.gov/pubmed/20350762
http://www.ncbi.nlm.nih.gov/pubmed/9674618
http://www.ncbi.nlm.nih.gov/pubmed/8628042
http://www.ncbi.nlm.nih.gov/pubmed/11113727
https://doi.org/10.1089/acm.2008.0521
https://doi.org/10.1089/acm.2008.0521
http://www.ncbi.nlm.nih.gov/pubmed/19388855
http://www.ncbi.nlm.nih.gov/pubmed/15033648
http://www.ncbi.nlm.nih.gov/pubmed/9749478
http://www.ncbi.nlm.nih.gov/pubmed/12699468
https://doi.org/10.1016/j.esxm.2015.12.004
https://doi.org/10.1016/j.esxm.2015.12.004
http://www.ncbi.nlm.nih.gov/pubmed/26796856
https://doi.org/10.1056/NEJM199906033402206
http://www.ncbi.nlm.nih.gov/pubmed/10352166
https://doi.org/10.1371/journal.pone.0193686

	Factors associated with the use of complementary and alternative medicines for prostate cancer by long-term survivors
	Authors

	Factors associated with the use of complementary and alternative medicines for prostate cancer by long-term survivors

