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Abstract
Background Sydney Cancer Survivorship Centre (SCSC) clinic provides multidisciplinary care after primary adjuvant treatment,
with ~ 40% of attendees continuing follow-up with SCSC.
Methods SCSC survivors completed measures of symptoms, quality-of-life and lifestyle factors at initial visit (T1), first follow-
up (T2) and 1 year (T3). Analyses used mixed effect models, adjusted for age, sex and tumour type.
Results Data from 206 survivors (2013–2019) were included: 51% male; median age 63 years; tumour types colorectal 68%, breast
12%, upper gastrointestinal 12%, other 8%. Mean time from: T1 to T2, 3.6 months; T1 to T3, 11.8 months. Mean weight remained
stable, but 45% (35/77) of overweight/obese survivors lost weight from T1 to T3. Moderately-intense aerobic exercise increased by
63 mins/week at T2, and 68 mins/week T3. Proportion meeting aerobic exercise guidelines increased from 20 to 41%. Resistance
exercise increased by 26 mins/week at T2. Global quality-of-life was unchanged from T1 to T2, improving slightly by T3 (3.7-point
increase), mainly in males. Mean distress scores were stable, but at T3 the proportion scoring 4+/10 had declined from 41 to 33%. At
T3, improvements were seen in pain, fatigue and energy, but > 20% reported moderate–severe fatigue, pain or sleep disturbance.
Proportion reporting 5+ moderate–severe symptoms declined from 35% at T1 to 26% at T3, remaining higher in women.
Conclusions Survivors attending SCSC increased exercise by 3 months, and sustained it at 1 year. Most overweight/obese
survivors avoided further weight gain. Survivors had relatively good quality-of-life, with improvement in many symptoms
and lifestyle factors at 1 year.
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Background

The landmark 2006 US Institute of Medicine report ‘Lost in
Transition’ highlighted that the post-treatment phase for can-
cer patients with early stage disease is a distinct phase that
requires increased attention [1]. The report emphasised poor
coordination of care, under-recognition of levels of distress
and failure to address psychosocial and supportive needs of
many survivors and their families. In 2018, the US National
Academy ofMedicine Report [2] stated that current models of
care still do not meet the needs of many survivors, with many
remaining as ‘lost in transition’ as they were in 2006.

In 2014, it was estimated that one in 22 Australians were
cancer survivors, with 5-year relative survival of 69% in
Australia across all cancers for the period 2011 to 2015 [3].
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With rapid increase in both the number of survivors, and du-
ration of their survival, and many survivors having sustained
or late treatment-related side effects and poorer general health
[4], it is essential to focus on improving the quality of survival.
There is increasing observational evidence that instituting
healthy lifestyle behaviours such as exercise, a healthy diet
and maintaining a healthy weight can contribute to improved
cancer-specific outcomes as well as general improved health
[5–8].

The Sydney Cancer Survivorship Centre (SCSC) clinic was
established at Concord Cancer Centre, to provide multi-
disciplinary care for survivors of adult cancers who had complet-
ed primary treatment (± surgery, chemotherapy, radiotherapy)
for their cancer [9, 10]. The service opened in September 2013
using a staged approach, initially for survivors with early stage
breast or colorectal cancer who had received chemotherapy,
expanding in 2015 to include other tumour groups. Survivors
are seen individually by all members of the multi-disciplinary
team at their first visit (medical oncologist/haematologist, cancer
nurse specialist, exercise physiologist, dietitian and clinical psy-
chologist) and a Survivorship Care Plan (SCP) developed. The
SCP is based on amodifiedAmerican Society Clinical Oncology
template but includes individualised recommendations from ev-
ery member of the multi-disciplinary team regarding cancer care
and healthy lifestyle. The focus of the survivorship clinic is to co-
ordinate care, assess and treat ongoing or emergent physical and
psychological symptoms, facilitate healthy lifestyle behaviours
(with individualised recommendations regarding exercise,
healthy diet, smoking and alcohol), prevent or minimise cancer
and treatment sequelae, as well as surveillance for new primary
or recurrent cancers [1]. Referrals to our SCSC or community
programmes and other health care professionals are arranged,
and include referral for an assessment and individualised exercise
programme at our survivorship gym if appropriate. Where pos-
sible, clinical care recommendations are based on available
guidelines, such as the Clinical Oncology Society of Australia
(COSA) exercise guidelines for cancer survivors [11]. At the
request of the referring doctor, generally the medical oncologist,
~ 40% of the survivors receive ongoing cancer follow-up in the
SCSC clinic. There are differences in the local referral patterns
based on tumour type, with almost all breast cancer survivors
returning to their treating oncologist for ongoing follow-up,
while gastrointestinal survivors continue follow-up through the
survivorship clinic. Our follow-up schedule is structured so sur-
vivors are seen three monthly for years 1–3 after diagnosis, then
6-monthly years 4–5. They are routinely seen by a medical on-
cologist and survivorship nurse specialist.

There are limited prospective data available on novel
models of survivorship care, in particular longitudinal
real-world data. Here, we aimed to evaluate longitudinal
changes in symptoms, quality-of-life (QOL) and lifestyle
factors in survivors receiving follow-up care at the
SCSC Clinic.

Methods

This is a longitudinal study evaluating cancer survivors at-
tending the SCSC clinic at Concord Cancer Centre. This anal-
ysis evaluates longitudinal changes over the first year a survi-
vor attended the SCSC between September 2013 and
July 2019. Survivors’ data were included for analysis if they
had attended at least one follow-up clinic, and provided con-
sent for their de-identified data to be used. Assessments in-
cludedwere initial visit (T1), first follow-up visit (T2), and 12-
month (or 1-year) visit (T3). T2 was defined as the first
follow-up visit after survivors’ initial visit if it occurred within
6 months of their initial clinic. T3 was defined as the visit
closest in date to 1 year after survivors’ initial clinic if the visit
was between 9 and 15 months after their initial clinic.

Prior to each clinic visit, survivors are mailed a package of
paper-based Patient Reported Outcome Measures (PROMs)
and asked to bring the completed questionnaires to their ap-
pointment. The PROMs are reviewed with patients as part of
their standard visit. The PROMs completed at baseline are
described in detail elsewhere [9, 10] but include exercise
(Leisure Time Exercise Questionnaire (LTEQ) [12]), diet (3-
day food diary and food questionnaire designed by team for
clinical purposes), distress (Distress Thermometer [13]), QOL
(Functional Assessment of Cancer Therapy—General
(FACT-G) [14]) and symptoms (Patient’s Disease and
Treatment Assessment Form—General [15]). On subsequent
visits, the survivors were asked about dietary changes, leisure
time exercise levels and alcohol intake. Survivors are weighed
at each visit.

Ethics approval was obtained from Concord Repatriation
General Hospital Human Research Ethics Committee
(HREC/14/CRGH/23). All participants’ contributing data to
the analysis have provided written informed consent. Study
data were collected and managed using REDCap electronic
data capture tools hosted at the University of Sydney [16, 17].

Statistical analysis

Sample size was pragmatic based on the number of survivors
attending the SCSC clinic for follow-up in the defined period.
FACT-G scores were converted to T-scores and compared
with general Australian population data that is not cancer-
specific [18]. To analyse continuous PROMs (e.g., minutes
of weekly exercise) separate linear mixed-effects models were
estimated with PROMs acting as dependent variables.
Ordered logistic mixed-effects models were estimated to ana-
lyse discrete ordinal PROMs measured on a Likert scale, in-
cluding distress and symptoms, with coefficients expressed as
adjusted odds ratios (AORs). To analyse longitudinal changes
in PROMs, T1 was compared with T2 and T3, which were
included in the models as the main covariates of interest. The
choice of visits was pragmatic, allowing longitudinal changes
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to be illustrated without overly comprising sample size.
Covariates to control for age, gender and cancer type were
also included in the models. Descriptive statistics were calcu-
lated to further analyse changes in variables of interest. Stata
13 [19] was used for all statistical analyses.

Results

During the period September 2013 to July 2019, 609 new
patients attended the survivorship clinic; excluding the 104
haematology patients who all only attend an initial visit,
41% of medical oncology patients had ongoing follow-up
with the survivorship clinic. Data for 206 survivors who
attended an initial SCSC clinic and at least one follow-up
clinic in this timeframe were included in the analysis. The
median time from diagnosis to first SCSC visit (T1) was
11 months. T2 occurred a mean of 3.6 months after T1 (SD
0.9;N = 154), and T3 a mean of 11.7 months after T1 (SD 1.4;
N = 122).

The response rates for PROMs at T1 were approximately
90% for distress, symptoms and exercise variables and 80%
for FACT-G. Denominators are shown in each table to indi-
cate number completed. There was no difference in compli-
ance with PROMs by tumour types. Main reasons for missing
data were lack of English fluency and not receiving PROMs
prior to clinic.

Patient characteristics

The median age of survivors at T1 was 63 years (range 32–
91); 51% were male. The most common tumour type was
colorectal (68%), others included breast (12%), upper GI
(12%), lung (6%) and others (2%). Survivors’ prior treatments
included surgery (99%), chemotherapy (83%) and radiother-
apy (21%) (Table 1).

Changes in exercise and weight

Compared with T1, there was a statistically significant in-
crease in self-reported weekly moderate-intensity aerobic ex-
ercise by 63 min at T2 (p < 0.01) and 68 min at T3 (p < 0.01).
A significant increase was also seen in weekly vigorous aero-
bic exercise of 32 min at T3 (p = 0.04) (Table 2). The propor-
tion of survivors meeting aerobic exercise guidelines of at
least 150 min per week of moderate aerobic exercise or
75 min of vigorous aerobic exercise increased from 20% at
T1 to 41% at T2 and T3 (Fig. 1). This increase held for both
females and males, as well as for patients classified as over-
weight or obese.

Survivors reported increasing their weekly resistance exer-
cise by 26 min (p < 0.01) at T2 and 25 min at T3 (p < 0.01).
The proportion of survivors meeting recommended guidelines

of ≥ 2 sessions per week of resistance exercise increased from
9% at T1 to 33% at T2, before declining to 18% at T3 (Fig. 1).
The decline in resistance exercise at T3 was driven by survi-
vors classified as overweight or obese; while patients with a
BMI of 25 or below increased resistance exercise slightly
between T2 and T3.

Overall, there was a small increase in mean body weight of
1.0 kg at T3 compared with T1 (p < 0.01). The proportion of
survivors classified as overweight or obese based on Body
Mass Index (BMI) 25 kg/m2 and above changed little: 64%
at T1, 61% at T2 and 68% at T3. Of the survivors rated as
overweight or obese at T1, 35/77 (45%) had lost weight by T3
with 19% losingmore than 2 kg, and 9%more than 5 kg by T3
(Table 2).

Of these, male survivors had higher rates of weight loss
with 49% losing weight, 23% losing more than 2 kg and 9%
losing more than 5 kg by T3, whereas for female survivors
41% lost weight, 15% lost more than 2 kg and 9% lost more
than 5 kg. Rates were almost the same for weight loss when
restricted to only overweight or obese CRC and breast cancer
survivors; with 44% losing weight by T3, 17%more than 2 kg
and 8% more than 5 kg.

Of those overweight or obese (BMI ≥ 25), 9% lost more
than 5% of bodyweight between T1 and T3 (considered to be
of clinical significance) [20], with no difference between
males and females, compared with 3% for survivors with a
BMI < 25.

Quality-of-life

There was no statistically significant difference in survivors’
global QOL score as assessed by the FACT-G between T1
and T2, but a small improvement at T3 (3.7-point increase in
mean FACT-G T-score relative to T1; p < 0.01). In total, 20/
59 (34%) survivors increased their overall FACT-G score by
more than 10% between T1 and T3. The mean FACT-G T-
score of survivors at T3 was 51.2, higher than the general (not
cancer-specific) Australian population mean of 50 [18]. The
increase was across all four domains, with the largest increases
in physical (T-score 43.8–47.2) and functional (49.2–51.7)
domains (Fig. 2). However, female survivors reported no im-
provement in overall QOL between T1 and T3 (47.6–47.5),
whereas male survivors reported a substantial increase and
higher overall QOL (49.7–53.6).

Distress and symptoms

There were no significant changes in the mean distress ther-
mometer scores at T2 and T3, relative to T1. However, the
proportion of survivors reporting distress over the past week
as 4 or above, the cut off suggesting further screening is indi-
cated, [21] improved from 41% at T1 to 33% at T3.
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Similar to QOL findings, survivors generally reported no sta-
tistically significant reduction in symptom severity between T1
and T2, the exception being a decline in severity of ‘sore hands
and feet’ (AOR= 0.43, p< 0.01). In contrast, at T3 there were
statistically significant reductions in the severity of several symp-
toms, including pain (AOR= 0.32, p < 0.01), fatigue (AOR=
0.58, p = 0.05) and trouble concentrating (AOR= 0.50, p =
0.03), as well as an improvement in energy (AOR = 2.1,
p < 0.01). For many symptoms, the proportion of survivors’
reporting symptoms of at least moderate severity (rated as ≥ 4/
10) reduced, although at T3, approximately a third were
experiencing ongoing moderate to severe trouble with fatigue,
sleep, anxiety and around 20% with pain and memory impair-
ment (Fig. 3). There were no statistically significant reductions in
symptoms of anxiety or depression. Despite this, the proportion
of survivors reporting ≥ 5 symptoms of at least moderate severity
declined from 38% at T1 to 26% at T3. The proportion of female
survivors reporting ≥ 5 moderate to severe symptoms declined
from 49 to 41%, but remained substantially higher than in men,
which declined from 27 to 16%.

Discussion

Our results demonstrate that many cancer survivors continue to
experience a high-symptom burden after a year of follow-up in
the SCSC clinic (approximately 2 years after diagnosis), with
women reporting greater symptom burden and less improve-
ments in QOL and exercise levels than men. Symptoms most
commonly improving over time included fatigue, sore hands,
pain and trouble concentrating, but a quarter of survivors scored
≥ 5 symptoms of at least moderate severity at 1 year, particularly
fatigue, sleep disturbance, pain and memory impairment. QOL
scores did not change greatly over the 1-year period, with global
QOL scores similar to that of the general Australian population
[18]. Two thirds of survivors remain overweight or obese, al-
though 45%of thesemanaged to reduce their weight. Therewere
significant increases in survivors’ levels of aerobic and resistance
exercise after attendance at the SCSC clinic.

The recently published consensus statement from the 2018
international multidisciplinary roundtable for exercise in can-
cer confirms exercise is generally safe for cancer survivors

Table 1 Characteristics of cancer survivors attending the Sydney Cancer Survivorship Centre Clinic for initial visit and follow-up between September
2013 and July 2019

All Colorectal Breast Other

N (%) 206 140 (68%) 25 (12%) 41 (20%)

Age at first visit, 63 (16) 65 (14) 54 (11) 62 (12)

Median (IQR) (range) (32–91) (32–91) (43–72) (32–79)

Aged ≥ 65, n (%) 90 (44%) 70 (50%) 3 (12%) 17 (41%)

Female, n (%) 101 (49%) 66 (47%) 25 (100%) 10 (24%)

Stage, n (%) N = 201 N = 135 N = 25 N = 41

I 21 (10%) 2 (1%) 7 (28%) 12 (29%)

II 51 (25%) 28 (21%) 9 (36%) 14 (34%)

III 124 (62%) 102 (76%) 9 (36%) 13 (32%)

N/Aa 5 (2%) 2 (1%) 0 (0%) 2 (5%)

Treatment, n(%) N = 205 N = 139 N = 25 N = 41

Surgery 202 (99%) 139(100%) 25 (100%) 38 (93%)

Chemotherapy 170 (83%) 113 (81%) 21 (84%) 36 (88%)

Taxane - - 20/21 (95%) 7/34 (21%)

Platinum-based - 76/111 (68%) - 25/34 (74%)

Radiotherapy 44 (21%) 21 (15%) 19 (76%) 4 (10%)

Hormonal therapy - - 11/23 (48%) -

Months diagnosis to first clinic, median (IQR) (range) 11 (5) (2–85) 11 (2) (2–38) 12 (9) (5–85) 11 (3) (2–21)

Comorbiditiesb

Hypertension 75/184 (41%) 53/125 (42%) 4/20 (20%) 18/39 (46%)

Cardiovascular 26/176 (15%) 16/118 (14%) 2/19 (11%) 8/39 (21%)

Diabetes 44/201 (22%) 30/136 (22%) 4/25 (16%) 10/40 (25%)

Anxiety or depression 32/179 (18%) 15/119 (13%) 7/21 (33%) 10/39 (26%)

IQR, interquartile range
a Rated not applicable (N/A) if patient had neo-adjuvant therapy and initial stage of disease was not clear
b At baseline visit, based on medical record
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and “inactivity” should be avoided [8]. The consensus state-
ment reports strong levels of evidence for exercise improving
many cancer-related outcomes, including fatigue, anxiety/de-
pression, physical functioning and health-related QOL, with
moderate evidence for improving bone health and sleep.
Importantly, a major step forward is that it provides
evidence-based exercise prescriptions for many cancer-
related outcomes. Exercise programmes are recommended to

be tailored to meet an individual’s needs, but in general, aer-
obic exercise of moderate intensity three times/week for
12 weeks, and/or combined with twice weekly resistance
training, was sufficient to see improvement in the above
symptoms. Supporting the importance of increasing exercise
in survivors, large observational studies and meta-analyses
have shown improved survival, both all-cause and cancer-
specific mortality, with higher levels of exercise [22].

Table 2 Trends in exercise, weight, quality of life, distress and symptoms in survivors receiving follow-up at the Sydney Cancer Survivorship Centre
Clinic

T1 mean (SD) T2 mean (SD) T3 mean (SD) Change T1–T2 (95% CI) p
valuea

Change T1–T3 (95% CI) p
valuea

Exercise—minutes/week N = 182–185 N = 88–90 N = 67–68

Moderate 53.2 (127.0) 120 (238.0) 125.9 (194.4) 63.5 (20.3–106.6) p = 0.004** 67.6 (22.1–113.1) p = 0.004**

Vigorous 27.4 (81.0) 55.8 (163.0) 58.4 (158.3) 25.2 (− 4.2–54.6) p = 0.092 32.0 (1.2–62.7) p = 0.041*

Resistance 5.3 (17.2) 31.7 (59.2) 29.6 (86.4) 26.5 (13.4–39.5) p < 0.001** 24.4 (10.8–38.0) p < 0.001**

Weight, kg N = 202 75.8
(18.7)

N = 165 76.5
(19.1)

N = 111 76.7
(16.7)

0.1 (− 0.4–0.6) p = 0.656 1.0 (0.4–1.6) p = 0.002

BMI N = 200 27.3
(5.7)

N = 163 27.3
(5.8)

N = 111 27.5
(4.9)

0.1 (− 0.1–0.2) p = 0.596 0.3 (0.1–0.5) p = 0.003

Overweight 38.5% 37.4% 44.1%

Obese 25.0% 23.9% 23.4%

FACT-G T-score N = 165–170 N = 92–97 N = 73–74

Overall 48.7 (11.6) 49.6 (11.5) 51.3 (11.8) 1.5 (− 0.5–3.6) p = 0.150 3.7 (1.5–5.9) p = 0.001**

Physical 43.8 (13.7) 46.7 (13.1) 47.2 (12.6) 2.8 (0.7–4.9) p = 0.009** 4.3 (2.1–6.6) p < 0.001**

Social 54.6 (9.1) 54.0 (10.4) 55.6 (8.7) − 0.15 (−2.0–1.7) p = 0.871 1.4 (− 0.5–3.3) p = 0.158
Emotional 43.7 (11.5) 44.5 (11.0) 45.4 (11.9) 0.8 (− 1.2–2.9) p = 0.430 2.2 (0.0–4.5) p = 0.052

Functional 49.2 (10.0) 50.2 (10.2) 51.7 (9.9) 1.4 (− 0.4–3.3) p = 0.131 3.1 (1.0–5.1) p = 0.003**

Distress thermometer N = 187 3.1 (2.9) N = 127 2.8 (2.7) N = 82 2.6 (2.8) AOR 0.95 (0.59–1.54)
p = 0.850

AOR 0.67 (0.4–1.2) p = 0.164

Symptoms—severity out of
10

N = 164–187 N = 112–130 N = 73–84 AOR AOR

Pain 2.7 (2.7) 2 (2.3) 1.7 (2.2) 0.62 (0.37–1.03) p = 0.065 0.31 (0.18–0.58) p < 0.001**

Fatigue 3.1 (2.6) 2.7 (2.5) 2.4 (2.4) 0.66 (0.41–1.04) p = 0.076 0.58 (0.34–0.99) p = 0.046*

Trouble sleeping 2.5 (2.8) 2.1 (2.6) 2.1 (2.5) 0.80 (0.47–1.34) p = 0.391 0.62 (0.34–1.13) p = 0.121

Trouble walking 1.6 (2.5) 1.2 (2.2) 1.2 (2.0) 0.54 (0.29–1.02) p = 0.058 0.63 (0.31–1.25) p = 0.185

Anxiety 2.2 (2.8) 2.1 (2.5) 2.0 (2.4) 1.07 (0.65–1.76) p = 0.801 0.74 (0.42–1.31) p = 0.306

Depression 1.7 (2.5) 1.5 (2.3) 1.5 (2.2) 1.00 (0.58–1.74) p = 0.994 0.67 (0.35–1.29) p = 0.230

Trouble concentrating 2.1 (2.8) 1.7 (2.3) 1.7 (2.3) 0.70 (0.42–1.17) p = 0.173 0.50 (0.27–0.93) p = 0.028*

Sore hands/ft 2.0 (2.8) 1.3 (2.2) 1.3 (2.0) 0.43 (0.23–0.80) p = 0.008** 0.47 (0.24–0.92) p = 0.028*

Numbness or pins and
needles

2.4 (2.8) 2.1 (2.4) 1.7 (2.3) 0.61 (0.34–1.09) p = 0.096 0.34 (0.17–0.67) p = 0.002**

Problems with sex 1.3 (2.8) 1.5 (3.1) 1.4 (2.9) 0.90 (0.39–2.04) p = 0.793 0.50 (0.19–1.29) p = 0.153

Diarrhoea 1.3 (2.4) 0.9 (2.0) 1.0 (2.2) 0.60 (0.32–1.12) p = 0.107 0.55 (0.27–1.14) p = 0.108

Energyb 6.3 (2.1) 6.6(2.1) 6.8 (1.9) 1.35 (0.85–2.15) p = 0.203 2.07 (1.22–3.51) p = 0.007**

SD, standard deviation; CI, confidence interval; AOR, adjusted odds ratio

BMI , Body Mass Index

FACT-G, Functional Assessment of Cancer Treatment-General. Note collection of FACT-G commenced 3 months after other questionnaires

***p < 0.05; p < 0.01
aMultivariate analyses controlled for age, gender and cancer type
bHigher score on survey corresponds to increase in energy levels
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Despite the benefits for exercise being known, it is estimat-
ed that only 30–40% of people with cancer meet the recom-
mended amount of 150 min/week of moderate intensity exer-
cise or 75 mins/week of vigorous intensity exercise, with even
less (10–20%) achieving two sessions/week of resistance ex-
ercise [11, 23–25]. Although the majority of our patients did
not meet aerobic or resistance exercise recommendations, we
have shown they were able to increase their exercise levels
significantly, with a doubling from baseline in the proportion
meeting aerobic and resistance guidelines, up to 41% at T3 for
aerobic exercise (approximately 2 years post-diagnosis), and
resistance guidelines at 18%, although resistance exercise de-
clined from a peak of 33% at T2 suggesting maintenance of
resistance exercise requires a more structured approach to
training. A large US prospective study comparing lifestyle
factors in > 10,000 cancer survivors (all stages) to ~ 82,000

non-cancer participants found survivors participated in signif-
icantly less exercise, regardless of their baseline practices [26].

Many survivors remain overweight or obese at 1-year fol-
low up [27]. Our results are similar to other studies demon-
strating more than half of breast cancer survivors were over-
weight or obese [28, 29]. However, as the proportion of sur-
vivors with no further weight gain was high, it is likely attend-
ing the SCSC clinic increased awareness of the importance of
healthy lifestyle behaviours. Vagenas and colleagues found
breast cancer survivors in Australia had gained more weight
after surgery than aged-matched control in a similar time
frame [28]. Many cancer survivor guidelines include mainte-
nance of a healthy weight as a key recommendation for cancer
prevention [30, 31]. It has also been increasingly recommend-
ed that a multidisciplinary team approach is optimal in ad-
dressing weight issues.
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Although our analysis did not examine the reasons our
cohort were able to increase their exercise and better manage
their weight, it is likely the consultation with the exercise
physiologist and dietitian at the initial visit, and subsequent
referrals and availability of Survivorship gym programmes
contributed to these changes. Supporting this, the interim anal-
ysis from the CHALLENGE study showed that colon cancer
patients who received individualised exercise plans and super-
vised exercise and behavioural sessions increased their exer-
cise over a 12-month period compared with control patients
who were only given written materials about increasing exer-
cise and good nutrition [32].

Of interest, men generally improved more in exercise,
symptoms, overall QOL and weight loss than women. There
is a lack of research evaluating sex differences in exercise and
weight management in cancer survivors, with most studies
limited to single sex tumour types (e.g. breast cancer).
Comparison across tumour types is complex due to treatment
differences. The ongoing CHALLENGE study will provide
interesting results regarding sex differences for exercise as it is
a large randomised controlled trial (planned n = 962) and re-
stricted to colon cancer survivors who have all received adju-
vant chemotherapy.

In our study, men and women were equally divided, but
only 12% of survivors were breast cancer survivors, and near-
ly all had received a taxane-containing chemotherapy regi-
men, which has been found to cause greater and more persis-
tent symptom burden [33].

Comparison of symptoms and QOL with other studies is
complex due to differences in patient populations (particularly
tumour and treatments), PROMs, scoring systems and timing
of assessments, but research in Australian and Asian cancer
survivors 5 years after adjuvant treatment found the symptoms
most commonly reported to be slightly higher than ours with

fatigue (67%), loss of strength (62%), pain (62%), sleep dis-
turbance (60%) and weight changes (58%) [34]. Similar to our
findings, QOL was generally good, particularly in the
Australian participants. Another cross-sectional Australian
study evaluated QOL and symptoms in survivors of breast,
colorectal and prostate cancer, melanoma and lymphoma at
various stages of disease, one, three and 5 years after diagno-
sis, and reported similar rates of symptoms, highest in breast
cancer survivors, particularly pain, anxiety or depression [35].
In the colorectal cancer survivors, which is closest to our sur-
vivorship population, sleep disturbance was reported by 38–
41% from 1 to 5 years, fatigue was 38% at 1 year fluctuating
between 29% at 3-years and 39% at 5, and trouble concentrat-
ing was 25 to 28%. Using longitudinal data, our study was
able to show that although these symptoms remained prob-
lematic for many, there had been significant reduction in their
severity approximately 2 years after diagnosis (T3), but no
improvement in symptoms of anxiety or depression. A sys-
tematic review found higher prevalence of anxiety in particu-
lar, but also depression, in cancer survivors at least 2-years
after diagnosis compared with healthy controls but no differ-
ence in prevalence between survivors and their spouses [36].
Interestingly, the mean score on the distress thermometer was
unchanged, despite the number of people reporting a score of
4/10 or above declining.

Research comparing sex differences in a single tumour site
(colo/rectal cancer) has reported mixed results: one showing
no differences in QOL and symptom burden [37] whereas
another better global QOL and fewer symptoms in men post
treatment [38]. Another study found significant main effects
for sex and colorectal cancer when compared with the general
population for most QOL domains, but a significant interac-
tion effect only for diarrhoea, suggesting disease-specific fac-
tors are important.
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Fig. 3 Common symptoms of at
least moderate severity. Moderate
severity is defined as survey
response of 4/10 or above on the
Patient’s Disease and Treatment
Assessment Form-General [15]
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Taken together, our results suggest we may need to focus
more on mental health to reduce anxiety and depression.
Further attention may also be required for those with multiple
moderate to severe symptoms early on, particularly female sur-
vivors who showed less improvement than males over time.

The improvement seen in QOL scores from T1 to T3 was
of statistical significance but less than the minimal important
difference previously described [39] and so may not be of
clinical significance. Overall, QOL was however not dissim-
ilar to that seen in the general Australian population [18].

Limitations include this is a single site study, and theremay be
a selection bias with participants restricted to those attending
SCSC for ongoing follow-up. Much of the data collected are
based on patient self-report, and improvement in behaviour
may occur simply by being studied. Although approximately
85% of eligible survivors attend SCSC for an initial visit, the
local referral pattern for ongoing follow-up is skewed to survi-
vors of colorectal and upper gastro-intestinal cancers, with most
breast cancer survivors remaining under their initial oncology
teams. In view of our own baseline data [40] showing higher
symptom burden in breast cancer survivors, our results cannot
necessarily be extrapolated to all tumour types. Data were not
paired at all three time points; rathermodelling results were based
on separate matched samples between T1 and T2 and T1 and T3.
Missing data were an issue, particularly in those less fluent in
English, who are known to have poorer outcomes [41] and are
less able to participate in organised programmes due to English
language difficulties, and our lack of resources to support
programmes in other languages. It is particularly pertinent to
the exercise PROM; participants had difficulty with the original
measure used which limits the data collected particularly at T3.

A major strength of our study is the longitudinal prospec-
tive collection of comprehensive PRO data, including lifestyle
variables, of ‘real-world’ survivors outside of clinical trials,
with a moderate response rate for completing the patient-
reported outcomes in those attending follow-up clinic.

Conclusions

Our real-world results indicate survivors attending an initial mul-
tidisciplinary survivorship clinic, with appropriate referrals to
exercise facilities, are able to increase their exercise and sustain
that increase, and almost half of those overweight or obese at
baseline able to avoid gaining weight. Although unable to dem-
onstrate a causal relationship between the clinic and improve-
ment in healthy lifestyle behaviours, our results differ from the
literature where survivors are more likely to gain weight and
remain sedentary. While there was improvement in some com-
mon symptoms over time, anxiety and depression remained un-
changed, with fatigue, sleep disturbance and pain remaining trou-
bling. Cancer survivors, particularly women, continue to have
high symptom burden 2 years after diagnosis.
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