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Abstract
Background There are significant geographic inequalities in cancer survival with poorer survival rates in non-metropolitan areas
compared to major cities. Physical activity (PA) can reduce cancer recurrence and prevent cardiovascular disease. However, few
survivors participate in sufficient PA and the prevalence of inactivity is significantly higher in non-metropolitan survivors. The
study investigated non-metropolitan survivors’ recollections regarding PA advice received following cessation of active treat-
ment, their knowledge of PA guidelines, and the factors that impact on PA behaviour change.
Method Sixteen individuals (14 women and 2 men) with breast (n = 8), endometrial (n = 4) or colorectal cancer (n = 4), with a
mean age of 60 years (SD = 12) completed semi-structured interviews as part of a larger study to examine the acceptability and
utility of wearable trackers to increase PA. Interviews explored survivors’ recollections regarding the advice they received
concerning PA following active treatment, knowledge of PA guidelines for cancer survivors and the influences on PA behaviour
change. Interview transcripts were analysed using thematic analysis.
Results Four main themes emerged: (i) insufficient knowledge of guidelines, (ii) support from the treating oncology team, (iii)
external accountability, and (iv) barriers to PA.
Conclusions Survivors’ knowledge of PA guidelines was limited and they did not often recall their oncologists making specific
recommendations concerning PA. Survivors’ referred to the desire for accountability and monitoring in order to successfully
change PA. Lack of motivation was the main barrier to PA participation. Other barriers included age, health status, and lack of
facilities or exercise programs.
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Introduction

Cancer is a leading cause of disease burden worldwide [1].
Effective physical activity (PA) interventions are essential to
curb the growth in inactivity and prevent chronic disease in

cancer survivors [2, 3]. PA improves quality of life [4] and
physical function in cancer survivors [5]. PA also prevents
cardiovascular disease (CVD) [6, 7], can reduce the risk of
cancer recurrence [8–11] and improve overall survival, yet
few survivors meet the broad recommendation of at least
150-min per week of moderate-intensity exercise [12].

There are significant geographic inequalities in cancer sur-
vival [13, 14]. Survival rates for the third of Australians who
live in non-metropolitan areas (i.e. all areas outside Australia’s
major cities, which are formally known as ‘regional and re-
mote’) are poorer than for those living in major cities [15].
Cancer survivors living in non-metropolitan areas are often
disadvantaged in relation to access to services, facilities and
socioeconomic status and are more likely to be obese and phys-
ically inactive [16]. Similar findings have been found in the
USA, where the prevalence of inactivity is significantly higher
in rural cancer survivors [14]. Non-metropolitan survivors
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represent an underserved population and are also one of the
most understudied groups of cancer survivors. Effective,
distance-based PA interventions are essential in order to reduce
such geographic inequalities in health and survival.

A greater understanding of PA knowledge and the factors
that impact PA in non-metropolitan survivors is required to
inform such interventions. In the few studies that have explored
the barriers to PA in non-metropolitan survivors, lack of moti-
vation or willpower were cited as the main barriers to PA [17,
18]. In a study of rural US breast cancer survivors, a ‘lack of
discipline’, ‘procrastination’ and ‘exercise not a priority’ were
the most common barriers, whereas ‘cost of exercising’, ‘fear of
injury’ and ‘no facilities or space’ were the least commonly
reported PA barriers [18]. In a study of rural Canadian breast
cancer survivors, the most common sources of PA information
were family and friends, physicians and magazines [19]. The
only other studies in non-metropolitan cancer survivors have
explored exercise preferences [19–22] and reported a preference
for moderate-intensity exercise, primarily walking [20–22].
Most non-metropolitan survivors would like to receive PA
counselling [19, 21, 22], either from a PA specialist, family
doctor, oncologist or nurse [22]. Non-metropolitan cancer sur-
vivors also preferred face-to-face [18, 19, 22] or Internet-
delivered interventions [19].

Little is known about how to effectively promote PA to non-
metropolitan survivors. Previous research with non-
metropolitan survivors has been limited to North America
and such findings may not necessarily transfer to non-
metropolitan survivors living in other continents with different
climates, cultures and geography. Also, different challenges
and barriers to PA participationmay exist betweenmetropolitan
and non-metropolitan survivors (e.g. physical environment, cli-
mate, access to facilities, social norms); therefore, it is possible
that different interventions may be required to overcome these
barriers and facilitate long-term PA engagement.

Qualitative approaches are advantageous because they en-
able participants to raise topics that researchers may not have
considered a priori and researchers to further explore specific
issues raised by participants to gain a deeper understanding of
factors that influence behaviour [23]. No study has previously
investigated factors influencing PA engagement among non-
metropolitan cancer survivors residing in Western Australia.
Given the cultural and geographic differences between
Australia and North America and lack of research in the field,
we thought it is timely to conduct the current qualitative study.

Further, previous studies have not explored non-
metropolitan survivors’ knowledge of the PA guidelines, sup-
port from the treating oncology team (which is important giv-
en the distance that separates patients and their healthcare
teams and how such support might be delivered to non-
metropolitan cancer patients), or the dimensions affecting
PA engagement. Non-metropolitan survivors’ knowledge of
the PA recommendations may be poorer than metropolitan

survivors due to less exposure to PA messaging. They may
also perceive less support from their treating oncology team
because allied health programs (such as the ‘Life Now’ super-
vised exercise program) offered at no cost to survivors, by the
state-based not-for-profit cancer organization, Cancer Council
Western Australia, rarely operate outside of the metropolitan
areas. Dimensions affecting PA engagement may differ in re-
gional and remote areas due to unique aspects including geo-
graphic diversity, limited access to facilities and the burden of
travel distances [14]. Previous research in non-metropolitan
survivors has been limited to exploring PA barriers and pref-
erences. The present study contributes to this gap by (i) inves-
tigating survivors’ recollections regarding the content of PA
advice received following cessation of their active treatment,
(ii) exploring their knowledge of the PA guidelines and (iii)
exploring the factors that impact PA engagement among
Australian non-metropolitan cancer survivors.

Methods

Participant Recruitment

The study was granted approval by the St John of God
Healthcare Human Research Ethics Committee (reference #
1157). Participants were purposely selected from the databases
of breast and gynaecologic oncologists in Perth, Australia, and
from a list of patients who expressed their interest in future
research from previous cancer studies (colorectal and endome-
trial). Patients were eligible to participate if they (i) had com-
pleted active treatment for cancer within the preceding 5 years
and were deemed to be in remission; (ii) were insufficiently
physically active (i.e. not meeting the recommended 150-min
of moderate to vigorous intensity PA (MVPA) per week [12];
and (iii) resided in a non-metropolitan area of WA (i.e. with a
postcode of 6041–6044; 6083–6084; 6123–6126; 6200–6799)
[24]. All areas outside Australia’s major cities are classified as
inner and outer regional (‘regional’) and remote or very remote
(‘remote’) under the Australian Statistical Geography Standard
(ASGS) [25]. The ASGS allocates one of five categories of
remoteness (i.e. major cities, inner regional, outer regional,
remote, very remote) based on its distance from a range of
population centres and access to services. Relative remoteness
is assessed in an objective way using the Accessibility and
Remoteness Index of Australia (ARIA) [26]. ARIA defines five
categories of remoteness based on road distance to service cen-
tres. Major cities are defined as highly accessible, inner region-
al as accessible, outer regional asmoderately accessible, remote
as very restricted and very remote areas defined as very little
accessibility of goods, services and opportunities for social
interaction [25]. As a guide, the proportion of the Australian
population residing in each ASGS area is 72% in major cities,
18% in inner regional, 8% in outer regional and 1%
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respectively for remote and very remote areas [25]. The ARIA
lookup tool (www.pocog.org.au/aria/default.aspx) was used to
classify postcode according to the ASGS remoteness
classifications [27]. Exclusion criteria were: (i) age < 25 and
> 90 years, (ii) currently using a wearable tracker and (iii) in-
ability to speak and comprehend English. Those under 25 were
excluded because cancers in young adults are uncommon [28]
and there is increasing recognition that young adult cancer
survivors have distinct psychosocial and information needs
[29, 30].

Procedure

Patients meeting the study inclusion criteria were invited to
participate by their treating oncologist via mail. Patients reg-
istered their interest in participating in the study via email or
telephone and subsequently received a telephone call from a
research assistant (RA) to arrange a convenient time to con-
duct a telephone screening questionnaire to determine PA sta-
tus and eligibility, using the Active Australia questionnaire
[31]. Participants provided written, informed consent and
gave permission for the interviews to be audio-recorded.

The present study formed part of a larger study that in-
volved using five commercially available wearable activity
trackers (WATs) (Fitbit Alta, Garmin Vivofit 2, Garmin
Vivosmart, Polar loop 2 and Polar A300) to assess the accept-
ability of and utility of wearable technology to increase PA in
non-metropolitan cancer survivors [32]. In brief, participants
were provided with the operating manual for each device
trialled which guided them on how to operate the device, its
basic features (step counts, sitting alert) and associated app
(how to sync). Participants trialled a minimum of two devices,
each device for 2 weeks, followed by a 1-week washout peri-
od between devices. All participants that trialled the WATs
(N = 16) completed an interview. Interviews took place as
soon as possible following trial cessation to explore experi-
ences, acceptability and preferences of WATs. Questions also
explored the utility of devices to increase PA and/or reduce
sedentary behaviour (SB) and comfort with the technology.
The interviews also covered material presented in the present
study outlined below.

Data Collection

Semi-structured interviews lasting up to 60-min were con-
ducted by authors MG and/or SJH. SJH (PhD) is a senior
research academic with a wealth of experience in qualitative
design, data collection and analysis. MG was a research assis-
tant co-ordinating the project, for her Honours project in
Psychology and received training in interviewing skills from
SJH. Participants were given information concerning the ra-
tionale for the research in the information sheet and in liaison
with the research assistant, learnt that the study also formed

MG’s psychology Honours project. Interviews took place ei-
ther at a mutually convenient, quiet location chosen by the
participant (e.g. café) or via telephone interview. Interviews
were conducted with only the researcher and participant pres-
ent. An interview guide was used with questions concerning
survivors’ recollections regarding the content of PA advice
received following cessation of active treatment, their knowl-
edge of the PA guidelines and influences on PA behaviour
change. Interviews were digitally recorded (audio) and tran-
scribed verbatim. Data saturation was determined following
analysis and occurred at the point when no new information
was gained to develop or broaden themes [33].

Data Analysis

Data were analysed by hand using inductive thematic analysis
with themes being derived from the data rather than a priori
[34]. Thematic analysis involved several steps. The first step
involved immersion and involved carefully reading transcripts
several times to identify participants’ meanings. The second
step involved attaching codes to salient text segments. The
third step involved the identification of themes at a broader
level and examining whether codes may be combined to form
an overarching theme. The final step involved reviewing
themes, cross-checking for overlap and differences and finally
defining and classifying themes. To broaden data interpreta-
tion, a second researcher read and independently coded all
transcripts. Following this process, the researchers met to dis-
cuss the identified themes and sub-themes, with discrepancies
resolved through consensus and themes finalized. The analy-
sis offered is one interpretation of the interviewees’ experi-
ences and we acknowledge that other interpretations are pos-
sible. Nevertheless, we aimed to offer a credible and trustwor-
thy interpretation that captures participants’ perceptions and
experiences. For example, we provide ‘thick description’ via
the use of extensive and direct quotations so that the reader
can evaluate the interpretation [35].

Results

Seventy-seven cancer survivors were invited to participate
in the study. Of these, seven (9%) expressed interest to
participate in the study but were ineligible because they
were sufficiently active. Twenty cancer survivors were re-
cruited (26%) and 16 completed the study and were
interviewed. Of the 20 participants recruited, three with-
drew prior to trialling the WATs and one dropped out dur-
ing the trial on account of illness. Sixteen individuals (14
women and 2 men) completed the study and were
interviewed including breast (n = 8), endometrial (n = 4)
and colorectal (n = 4) survivors with a mean age of 60
(SD = 12) years. There were no significant differences in
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mean age (60 vs 59) between participants that completed
the study, and those who declined participation or dropped
out respectively, (t (73) = − 0.24, p = 0.81), or mean
months since end of treatment (22.9 (SD = 15.7) vs 28.2
(SD = 15.3) for participants that completed the study and
those who declined participation or dropped out respec-
tively (t (66) = 1.17, p = 0.25). Participant characteristics
are summarized in Tables 1 and 2. Those that completed
the study resided primarily in inner regional areas (n = 9),
outer regional (n = 2), remote (n = 2) and very remote areas
(n = 1). Those who declined participation or were ineligible
also resided in primarily inner and outer regional area (n =
32 and n = 16) respectively, followed by remote (n = 2) and
very remote (n = 2).

Analysis of the data identified four main themes: (i) insuf-
ficient knowledge of PA guidelines and health benefits, (ii)
support from the treating oncology team, (iii) external
accountability and (iv) barriers to PA. Pseudonyms are used
throughout the manuscript.

Insufficient Knowledge of PA Guidelines and Health
Benefits

Only two participants could accurately cite current PA guide-
lines for cancer survivors (e.g. those published by the
American Cancer Society [12]) and such information came
from clinicians (e.g. ‘I was told (by oncologist) initially to
try and walk at least 5 times a week…5 half hours’ (Sue, aged
78). Most participants did not refer to MVPA when asked
about the guidelines, but instead referred to steps: ‘I’ve heard
from various sources that 10,000 is recommended’ (Carol,
aged 68) and ‘If you could do 10,000 steps a day, it was good’
(Elsa, aged 78). Although many participants referred to
‘10,000 steps’, others lacked any knowledge of the recom-
mendations: ‘I have no idea’ (Miriam, aged 67) and ‘No idea
about the guidelines at all’ (Sandra, aged 68).

Most participants (75%) trialled the Fitbit Alta, as part of the
larger study; however, none were aware that the thunderbolt
icon on the device represented continuous bouts of at least 10-
min of MVPA as per the PA guidelines for cancer survivors
[12]: ‘I did see it but I didn’t know what is was’ (Linda, aged
51). This in part could be explained by the fact that the manual
does not define active minutes according toMVPA. The lack of
awareness in relation to active minutes appears to be also due to
awareness of the ‘steps’ message, combined with step count
constituting the primary feature on the trackers: ‘You could
reset that if you knew that MVPAwas meant to be the primary
goal…I’mhappy to shift that. These immediately come upwith
steps and you figure that those are the primary thing’ (Fiona,
aged 50) and ‘Right…Okay, my focus is on the steps, I thought
I needed to do 5,000 or 6,000 a day’ (Sandra, aged 68).

There was also some confusion concerning what counts as
meeting the PA guidelines in terms of sporadic PA in compar-
ison to planned bouts of PA:

I am cleaning the house, doing this and that, does any of
that count as exercise? The answer was ‘No because the
only exercise that counts is deliberate exercise for that
purpose’…To me that is nonsense, how does your body
know the exercise you’re doing is purely for exercise
sake? (Sue, aged 78)

Others thought that a lower step count was sufficient for their
age: ‘I read somewhere that for older people, those who only do
4,000 to 5,000 steps a day…that their health was a lot better
than those doing 10,000–12,000 steps a day’ (Linda, aged 51)
or that cleaning the house was of sufficient intensity: ‘I heard
that even cleaning your house was really good vigorous exer-
cise’ (Fiona, aged 50). One participant dismissed the PA guide-
lines and the evidence supporting PA for cancer recurrence:

I don’t believe there’s a statistical correlation between
how far you walk and necessarily how healthy you are,

Table 1 Participant characteristics

Age (years)

Mean 59.75

SD 11.94

Range 35–78

Marital status

Married/living together 13

Separated 2

Not married 1

Widowed 0

Highest completed education

Primary 1

Secondary/high school 1

Post-school vocational 6

University 4

Not reported 4

Annual household income

< AUS$ 20,000 1

AUS$ 20,001–$ 39,999 2

AUS$ 40,000–$ 59,999 4

AUS$ 60,000–$ 79,999 1

AUS$ 80,000–$ 99,999 2

AUS$ 100,000+ 1

Not reported 4

Employment

Full-time 6

Part-time 3

Retired 6

Homemaker 1

33.82 (SD 10.40)

1 AUS$ = approximately 0.70 US$
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there’s too many people who don’t fit that mould…I
have come off a long line of people who have lived in
their 90s and 100s and never did any cardio their
whole life…I also know quite a few very cardio fit
individuals that drop dead in their 40s…Oh this
will decrease your chances of getting cancer and
I thought you can’t say that, there’s no statistical
evidence for a lot of the things they say (Diane,
aged 67, referring to the nurses delivering the
‘Healthy Living after Cancer’ program (a lifestyle
intervention in Australia).

For the only survivor that appeared to be aware of the
importance of PA for recurrence, this knowledge was
gained through the media rather than their oncologist: ‘I
picked that up through watching things on TV…Yeah I
don’t want it (the cancer) to come back, so I’m exercis-
ing’ (Miriam, aged 67).

Support from the Treating Oncology Team

Support from the treating oncology team involved partici-
pants’ desire to receive PA information and advice from their
oncologist and trust in their advice as an authority figure.
Support from the treating oncology team contains two sub-
themes that were closely associated: (i) minimal oncologist-
delivered PA advice or referral and (ii) authority of oncologists
and clinicians.

Minimal Oncologist-Delivered PA Advice or Referral

Most participants did not recall receiving PA advice from their
oncologists following cessation of active treatment: ‘My oncol-
ogist never said a word’ (Fiona, aged 50) and ‘No recommen-
dation, just “Okay, everything is fine. See you in 6 months”’
(Diane, aged 67). For the few who recalled receiving advice, it
was mentioned only briefly, without specific prescriptions: ‘I
think they just say try to be more active…They don’t ask me
about exercise’ (Linda, aged 51) and ‘Dr xxx mentioned it…
nothing specific…Just to see the weight loss doctor, because
apparently the weight can cause the cancer to return…I think it
would help if they did. There was no specific plan’ (Helen,
aged 59). Only one participant reported receiving specific ad-
vice from their oncologist, which was not well received: ‘He
wanted me to walk an hour a day and I just don’t have an hour
to walk in a day…I felt absolutely judged’ (Sue, aged 78).

Despite the minimal advice received, participants desired
to receive lifestyle information from their oncology team: ‘I
know I need to do more exercise but if it’s coming from a
professional who is an expert in that area…Telling you that
doing this exercise is going to help you get better, I think it
would perk your ears up for sure’ (Paul, aged 52). Anna de-
sired further rehabilitation:

With cancer, there’s no real follow up…There’s no sort
of rehabilitation…If you have, like, a heart attack, gen-
erally you’re followed up with physio and education…
From my experience, you get the tick from the

Table 2 Overview of participants

Participant Age Remoteness
classification

Cancer type Treatment Number of months
since treatment completion

1 Emma 50 IR Uterine SU + CH + RA 26

2 Paul 52 IR Colorectal SU + CH 15

3 Carol 68 IR Colorectal SU + CH 56

4 Maureen 65 IR Breast SU + CH + RA + HT 6

5 Diane 67 Missing Colorectal SU 7

6 Fiona 50 Missing Ovarian SU + CH 11

7 Lisa 49 VR Breast SU + CH + RA + HT 25

8 Miriam 67 IR Breast SU + CH 18

9 Sue 78 IR Breast SU + CH + RA + HT 55

10 Linda 51 R Breast SU + CH + RA + HT 16

11 Elsa 78 OR Breast SU + RA + HT 24

12 John 69 IR Colorectal SU Missing

13 Anna 35 R Breast SU + CH 5

14 Karen 51 IR Breast SU + CH 36

15 Helen 59 IR Endometrial SU + CH + RA 20

16 Sandra 67 OR Endometrial SU + RA 24

IR inner regional, OR outer regional, R remote, VR very remote SU surgery, CH chemotherapy, RA radiotherapy, HT hormone therapy
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oncologist, tick from the surgeon, and then you’re free
to go. But it would be good to have some sort of reha-
bilitation program where you do get a bit more educa-
tion and physical activity goal (Anna, aged 35).

Authority of Oncologists and Clinicians

The authority of, and trust in, the oncologists represented a
sub-theme. Participants referred to receiving the invitation let-
ter from their treating oncologist. The oncologists’ seal of
approval was important for encouraging participation: ‘The
letter from [surgical oncologist], and obviously he is
supporting the research…The letter was very encouraging’
(Diane, aged 67) and ‘Yeah, that’s what got me going [letter
from surgical oncologist]’ (Elsa, aged 78) and ‘When I got the
letter, saying that she was asking people to do this, I would do
anything for her, partly because I’m alive because of what she
did for me, but also I like her’ (Sue, aged 78). In addition to
her respect for her oncologist, Sue trusted her and liked her
communication style: ‘Her manner is conducive to getting you
to follow what she’s suggesting…It was her sense of confi-
dence and optimism, I believed her’.

The way in which lifestyle information is communicated by
clinicians was deemed important. John referred to the ineffec-
tiveness of fear tactics: ‘If he had started telling me if you don’t
do this then the sky will fall in…If someone’s trying to get me
to do something through fear, it wouldn’t really work’ (John,
aged 69 in reference to PA and cancer recurrence). Diane indi-
cated her trust in clinicians: ‘If the doctors said to me Diane
there’s something wrong with your heart and you need to in-
crease your heart rate, then I’d think about it’ (Diane, aged 67).

External Accountability

The need for external accountability to persist with PA behav-
iour change represented another theme. Most participants in-
dicated a desire for external accountability:

When you are not accountable, it’s easy just to go oh I
have not got time today…To be accountable to someone
else for a period of time until it becomes a habit, that
would be helpful, because I’m not an exerciser…If
someone’s watching over the back fence, you want to
keep your backyard tidy (Linda, aged 51)

Accountability was viewed as a helpful facilitator of behav-
iour change. Linda went on to say WATs are a ‘Great idea for
cancer survivors, if you had to be accountable for what was on
them…You would make more effort’. Helen echoed the same
sentiment: ‘If an external force could see what I’m doing…
that would help you get more motivated. If you weren’t doing
what you’re supposed to you’d be really embarrassed. If I had

someone else looking over my shoulder I’d be more motivat-
ed’ (Helen, aged 59) as did Fiona (aged 50): ‘Get a bit more
accountability’.

Barriers to Physical Activity

The main PA barrier concerned motivation. For Sandra: ‘It
comes down to motivation…I’ve got the will but not the pow-
er’ (Sandra, aged 68) and ‘Laziness, no motivation, but it’s the
letter that got me started’ (Elsa, aged 78). Several referred to
the importance of prioritizing PA: ‘It has to be a high priority
in your own mind…Sometimes I intend to do it but get dis-
tracted, the only time I do it always is like I’ve set it as a very
high priority’ (Paul, aged 52) and ‘It’s just one of the things I
need to make a priority’ (Linda, aged 51).

Other barriers that were less commonly reported included
age, health status, and lack of facilities or exercise programs.
Several participants referred to their age as a barrier to PA: ‘As
we get older the ability to exercise vigorously becomes less. I
think that to ask someone my age to sort of go the gym…I
simply can’t, I’ve got arthritis’ (Sue, aged 78) and ‘You realise
you’re getting old. Sure, you can try to make yourself young
again and do vigorous exercise, both are not very wise ei-
ther…People my age who exercise very hard are more likely
to die than I would’ (John, aged 69).

A lack of PA programs for survivors was conveyed:
‘Nothing for cancer patients, no’ (Elsa, aged 78) and ‘She
(GP) doesn’t have that package for post chemo, unlike diabetes,
there’s nothing there’ (Diane, aged 67). Others described the
lack of nearby facilities and challenging physical environment:

I’m on a remote farm…there’s not that many places…
There’s not a gym around the corner or anything. We
have a lot of flies and that sort of thing so it’s not like
going for a walk around Lake Monger (a very attractive
lake close to the city) (Anna, aged 35).

Others who lived on a farm experienced a more attractive
environment: ‘I get out and domore walking, we’ve got 6 acres
so I have to walk…We’ve got a dam so I take the dog for a
walk’ (Karen, aged 51). Helen described the lack of facilities
but recognized other options: ‘I prefer to swim but the nearest
pool is Margaret river (40-minute drive)…But there are plenty
of walking tracks nearby and bush trails’ (Helen, aged 59).

Discussion

This is the first study to explore experiences of PA promotion,
knowledge of PA guidelines and the factors influencing PA
behaviour change in non-metropolitan cancer survivors in
Australia. We found that knowledge concerning PA guidelines
for cancer survivors was limited, with only two participants
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able to accurately cite the guidelines, consistent with previous
studies in metropolitan cancer survivors [36–38]. Most were
also unaware of the importance of PA for reducing CVD risk
and cancer recurrence and one was dismissive of the evidence.
Educating patients about the PA guidelines and providing a
strong rationale for PA are priorities, because they are prereq-
uisites to an individual’s motivation to participate in regular PA
[39]. Such information is likely to be more effective if received
from the treating oncologist or general practitioner [40].

Consistent with previous research in metropolitan cancer
survivors [36–38, 41–43], most participants did not recall re-
ceiving PA advice following treatment. Although it could be
argued that survivors up to 5-year post-treatment may not
accurately recall PA advice, the present study was focused
primarily on PA support offered post-treatment and during
the follow-up period. Given the time since treatment comple-
tion (mean months 22.9, SD 15.7), most participants were still
attending follow-up consultations and therefore may reason-
ably recall any PA advice or support provided. Only one par-
ticipant was advised to walk for an hour per day by their
medical oncologist. A lack of information or not knowing
what to do was identified as a significant barrier to PA partic-
ipation among survivors in a recent review [44]. This is dis-
couraging, since non-metropolitan cancer survivors would
like to receive PA counselling [19, 21, 22], and survivors
who receive PA advice from their specialists may be more
likely to engage in sufficient PA [40, 41, 45].

Barriers to PA promotion among medical specialists in-
clude lack of time, knowledge, patient motivation, exercise
referral pathways and availability of exercise programs
[46–49]. Many of these perceived barriers may be modifiable.
For example, patients desire information concerning PA from
their oncologist [19, 21, 22, 36, 37, 50]. Lack of knowledge is
modifiable. Lack of time is less modifiable; however, inter-
ventions that include brief advice have demonstrated promise
[41, 45, 51]. Oncologists review their patients regularly and in
many instances for several years after diagnosis. Non-
metropolitan survivors travel to metropolitan areas for
follow-up every 6 or 12 months. Therefore, treating oncolo-
gists are in a position to promote the uptake of PA.

The present study also reinforces previous work
concerning the importance of relational techniques [40] and
motivational climate [52, 53] in the rationale for and delivery
of PA advice to individuals. In relation to the interpersonal
context, one participant referred to ineffectiveness of ‘fear’
induced messages, another felt obligated to exercise and felt
‘judged’ and another dismissed the importance of MVPA,
citing ‘no evidence’. According to self-determination theory,
PA motivation arises from the social context and the extent to
which the environment satisfies basic psychological needs for
autonomy, competence and relatedness [52]. A supportive en-
vironment expressing non-judgemental understanding and
empathy is likely to foster a greater sense of autonomy and

more autonomous motivation towards PA participation.
However, the present study identified instances where there
was deemed to be a lack of choice or where the environment
was perceived as controlling, which resulted in the thwarting
of psychological needs and resistance to change. These find-
ings are important since the degree to which the interpersonal
context is perceived as autonomy supportive (rather than con-
trolling) is likely to influence the satisfaction of basic psycho-
logical needs that foster intrinsic motivation [53].

The authority of, and trust in, the oncologists represented
an important theme. Indeed, the oncologists’ seal of approval
(by way of signed invitation letter) was identified as important
for encouraging participation in the present study. Given that
PA motivation arises from the social context [52], PA mes-
sages should be relayed in a neutral and empathic manner and
in a way that is likely to support perceptions of choice, auton-
omy and competence. For example, practitioners could start
by providing a meaningful rationale for PA engagement.
Secondly, practitioners could explore PA options and empha-
size choice, to support the need for autonomy. Thirdly, a prac-
titioner’s expression of empathy, understanding of the pa-
tient’s position and avoidance of judgement will support the
need for relatedness. Encouragement concerning ability and
realistic goal setting will support the need for competence.
Together, the satisfaction of these needs (competence, auton-
omy and relatedness) is likely to foster increased self-
determined motivation to engage in PA and result in increased
adherence [54]. Identified forms of regulation may be fostered
by targeting the personal instrumental value of PA for health
and well-being [54]. Therefore, researchers and practitioners
will need to focus on both the ‘content’ of PA recommenda-
tions (i.e. importance of continuous MVPA, evidence for PA
reducing fatigue, CVD, recurrence) in addition to the ‘rela-
tional’ techniques in order to reduce resistance and enhance
intrinsic motivation for behaviour change [55, 56].

Suggestions concerning how PA promotion could be im-
plemented in practice by treating clinicians have been pro-
posed [40]. For example, the oncologist could give the patient
a printed exercise prescription and a brief rationale concerning
the importance of exercise in preventing functional decline
and reducing fatigue, cardiovascular disease risk and cancer
recurrence. Oncology specialists could also be trained to de-
liver brief motivational interviewing to reduce resistance and
enhance motivation for behaviour change [55]. Motivational
interviewing has been shown to be a promising approach for
promoting PA in primary and secondary care [57–59]. Given
that clinicians have limited time with patients, an additional
intervention could involve oncologists forming referral path-
ways with not-for-profit organizations, whereby more inten-
sive distance-based PA programs could be offered (e.g.
telehealth). Although the most effective interventions are like-
ly to require behaviour change specialist support (i.e. not sole-
ly conducted by oncologists), oncologists are likely to be
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actively involved in exercise promotion if we are to reach and
increase PA in many non-metropolitan cancer survivors [60].
Given that, presently, many survivors receive neither advice or
exercise referral as part of routine practice, there is a place for
brief interventions, including written exercise prescriptions
and other distance-based telehealth interventions, which could
promote independent PA.

The desire for external accountability observed in the pres-
ent study has been described previously in rural [61] and in
urban cancer survivors [36]. External accountability appeared
to be related to the main PA barrier encountered by partici-
pants in the present study: lack of motivation. Psychological
barriers including lack of motivation or willpower were cited
as the main barriers to PA change in the only other studies
exploring influences on PA in non-metropolitan cancer survi-
vors [17, 18].Whilst it is recognized that external accountabil-
ity and the desire for monitoring may help facilitate behaviour
change in the short term, such externally driven motivation is
unlikely to lead to prolonged engagement in PA [52]. The
challenge for interventions will be to strike a balance between
the provision of support and monitoring in the early stages of
behaviour change, whilst fostering more internally driven mo-
tivation that will sustain adherence to a physically active life-
style once external supports are removed.

Age was articulated as a perceived barrier to exercise by a
few participants and has been noted elsewhere [62]. However,
age as a barrier appeared to be tied somewhat to inaccurate
beliefs concerning the intensity of PA necessary to achieve
health benefits (i.e. that it had to be vigorous) and/or the belief
that vigorous exercise posed health risks. Previous work with
rural older adults also found that some doubted their ability to
engage in PA or considered PA to be potentially harmful [63].
These age-related beliefs may be reinforced by insufficient
patient education, facilitating the view that exercise is not
important for a healthy survivorship trajectory. Such age-
related beliefs identified in the present study contribute to
the literature on cancer survivors where, to date, such beliefs
have not been acknowledged as a prominent barrier to PA
engagement [44]. Future work will need to consider partici-
pants’ beliefs regarding ageing and PA and target these in
interventions. Such interventions could emphasize the age-
related health benefits associated with PA, as well as address
concerns regarding overexertion and potential harm.

The lack of PA programs and nearby exercise facilities
specifically for cancer survivors was noted by a few.
However, lack of programs was one of the least commonly
experienced PA barriers in non-metropolitan survivors consis-
tent with one previous study (i.e. [17]) and in contradiction
with another [22]. It is somewhat surprising that lack of pro-
grams or facilities was noted by few survivors residing in non-
metropolitan areas. However, given that the preferred mode of
exercise among non-metropolitan cancer survivors is home-
based, unsupervised, at moderate intensity, that is primarily

walking [20–22], it is perhaps less surprising that lack of fa-
cilities is perceived to be a barrier to participation. These ex-
ercise preferences for home-based exercise are not unique to
non-metropolitan survivors. Recent reviews report that
moderate-intensity walking, after completion of treatment, is
the preferred mode of exercise by cancer survivors [44, 64]. It
is noteworthy that although the difficult geographical land-
scape was referred to, such environmental factors may not
necessarily be a barrier when self-efficacy and motivation
are high. Therefore, interventions for non-metropolitan survi-
vors may do well to focus more on motivational concerns and
age-related beliefs rather than environmental barriers.

Clinical Implications

Since most participants were unaware of the PA guidelines (or
held erroneous beliefs concerning the intensity required) and
the importance of PA for future health, educating survivors
about PA guidelines and providing a strong rationale for PA,
are priorities. Such information is likely to be more effective if
received from the treating oncologist or general practitioner,
given the authority of, and trust in the oncologist, evidenced in
the present study. It is likely that training is required to help
oncology specialists deliver effective brief interventions, such
as brief motivational interviewing [40]. Given that motivation
was the main barrier to PA, interventions that are matched to
exercise preferences, target self-regulation, promote intrinsic
motivation and provide regular monitoring are likely to be
worthwhile.

Strengths and Limitations

Our study has certain limitations including a low re-
sponse rate (26%), which may have introduced biases
affecting interpretation of findings. Although the re-
sponse rate was discouraging, it is consistent with pre-
vious similar studies in non-metropolitan cancer survi-
vors [18, 20, 22]. Additionally, only two participants
were men, and only three participants were from remote
and very remote areas, with the majority residing in
inner regional suburbs, thereby limiting generalizability
of our findings to male and rural cancer survivors.
Future work should endeavour to recruit survivors resid-
ing in remote and very remote areas to explore whether
factors influencing PA engagement differ to those living
in regional and metropolitan areas. Further, accurate rec-
ollection of oncologist advice concerning PA could also
be compromised given the lapse of time since treatment
at the time of interview. Finally, we restricted the sam-
ple to those insufficiently physically active, thereby pre-
cluding comparison to physically active survivors in
non-metropolitan areas. The strengths of the study are
the recruitment of underserved survivors living in

558 Int.J. Behav. Med. (2019) 26:551–561



regional and remote areas from a range of cancer types.
This is the first study to investigate knowledge of the
PA guidelines, PA advice received from treating clini-
cians and factors influencing PA behaviour change in
non-metropolitan survivors.

Conclusion

Non-metropolitan survivors recalled that their oncolo-
gists rarely made specific recommendations concerning
PA following active treatment. Knowledge of the PA
guidelines was limited with very few survivors aware
of the importance of MVPA. Survivors referred to the
desire for accountability and monitoring in order to suc-
cessfully change PA behaviour. Lack of motivation was
the main PA barrier. Other barriers included age, health
and lack of facilities or exercise programs. Further re-
search is needed to explore factors influencing PA be-
haviour change in remote and very remote areas to as-
certain if there are differences associated with increasing
remoteness. Given the findings concerning support from
the treating oncology team, future interventions would
do well to directly involve oncologists in educating sur-
vivors about the PA guidelines and providing a strong
rationale for PA. Interventions that promote autonomous
motivation and self-regulation are likely to benefit sur-
vivors lacking in motivation and warrant further inves-
tigation in prospective clinical trials. Future work should
explore the efficacy of brief interventions with cancer
survivors, such as motivational interviewing and exer-
cise prescription and the feasibility of implementing
these approaches as part of routine follow-up care.
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