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Objective: It is recommended that cancer survivors
incorporate physical activity into their daily lives
after in-hospital rehabilitation. However, there is a
lack of training programmes focusing on the speci-
fic needs of cancer survivors. TriaGO! - an 8-month
intervention study of aerobic endurance training
for cancer survivors — was therefore examined. The
training programme aims to meet the participants’
physical needs and provide socio-emotional support,
in the form of an exercise programme that challen-
ges participants to aim to compete in an Olympic-
distance triathlon (1,000 m swimming, 45 km cyc-
ling, 10 km running) after 8 months’ of training.
Methods: The TriaGO! training programme was pro-
vided to in-hospital rehabilitated cancer survivors
(n=12). Each patient invited a healthy friend or fa-
mily member to train with them (a so called buddy
(n=12)). The 8-month programme involves super-
vised training sessions, combining cycling, swim-
ming and running, which progress in frequency,
duration and intensity. Physical health was mea-
sured at the start, 4 and 8 months, using objective
parameters of aerobic fithess, muscular fitness and
body composition.

Results: A total of 22 out of 24 participants success-
fully completed the training programme and the
triathlon. Both the cancer survivors and their bud-
dies showed significant improvements in physical
health. Cancer survivors showed improvements in
aerobic fitness, as increases in VO,max and VO,peak
of 5.5 ml.kgt.min"! and 0.26 ml.min! respectively
(p<0.0001). Buddies underwent similar significant
increases; 5.39 ml.kg-t.min* and 0.18 ml.min?, re-
spectively.

Conclusion: The TriaGO! training programme intro-
duces the concept of supervised endurance training
for cancer survivors. Through measurement of ob-

/LAY ABSTRACT )

Following the rehabilitation of cancer survivors in hos-
pital, there is need for training programmes that can
be carried out at home, to help patients to incorporate
physical activity into their daily lives The aim of this
study was to measure the impact of a training pro-
gramme of supervised physical activity for use after
in-hospital rehabilitation. The training programme, de-
signed to meet the physical needs of cancer survivors
and provide socio-emotional support. It was offered to
a group of 24 cancer survivors and their healthy bud-
dies, with the aim of completing an Olympic-distance
triathlon (1 km swimming, 45 km cycling, 10 km run-
ning) after 8 months. Supervised training sessions,
combining cycling, swimming and running, were pro-
vided, increasing in frequency, duration and intensity.
During the 8-month training programme the subjects’
physical health was measured 3 times using objective
parameters of aerobic fitness, muscular fitness and
body composition. Out of 24 participants, 22 success-
fully completed the training programme and finished
the triathlon. The excellent improvements in physical
health achieved in this study demonstrate the feasibi-
@:y of physical reconditioning in cancer survivors. j

jective parameters, this study demonstrated that
significant physical reconditioning is possible in
cancer survivors. A supervised programme would be
recommended for all cancer patients after in-hospi-
tal treatment, in order to facilitate the transition to
incorporation of physical activity into daily life.

Key words: oncology; supervised training; triathlon; cancer
survivors.
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dvances in cancer treatment have led to increased sur-

vival rates, as more people are cured of their disease
or receive a favourable prognostic outcome. Hence, there
is an increasing number of cancer survivors who have to
deal with the harmful and persistent adverse effects of
cancer and its treatment, which may affect their quality of
life. Cancer survivors are consequently at increased risk of
developing other chronic diseases, such as cardiovascular
disease (1-3). Physical reconditioning is therefore recom-
mended for cancer survivors. Oncology rehabilitation in-
cludes a wide range of therapies designed to build strength
and endurance, to regain independence, reduce stress and
maintain the energy to participate in daily activities.

The benefit of exercise interventions for cancer sur-
vivors is increasingly clear, and strongly supports the
implementation of exercise in oncology rehabilitation
programmes (4—7). Physical activity (PA) improves
functional outcomes, relieving individual symptoms,
improving the return-to-work potential, and, specifically,
PA is associated with a reduction in cancer recurrence
and an increase in survival (8—12). However, it remains
unclear to whom, how and where exercise plans should
be provided (13). The majority of oncology rehabilitation
programmes are implemented while the patient is in hos-
pital, and, after this period, patients are commonly advised
to attend a sports club for further physical rehabilitation.

The worldwide availability of worldwide rehabilitation
services is limited and currently no standardized model
for oncological rehabilitation exists. Exercise program-
mes for cancer survivors, similar to cardiac rehabilitation
programmes, have been shown to result in a 14% impro-
vement in cardiorespiratory fitness in patients who have
been treated for breast cancer (14).

Clinically relevant improvements in cardiorespiratory
fitness related to PA are expressed as increases in peak
oxygen uptake (VOzpeak) and maximum oxygen up-
take (VO,, ) that have prognostic value (15). Muscular
strength, as a strong predictor of mortality (16), is cor-
related with the risk of falls and fractures in cancer sur-
vivors (17). Also, there is promising evidence that weight
management is associated with prevention of downstream
sequelae in post-therapy cancer survivors (18).

In our experience, rehabilitated cancer patients often
have difficulty in finding organized training programmes
that focus on their specific needs, such as: continuation of
the hospital rehabilitation programme; training provided
in a location away from a health or sports club; training
together with other patients; focussing on improving
physical condition and quality of life.

To address this difficulty, the oncology department of
the University Hospital Antwerp and AZ-Monica set up
a programme called TriaGO!. This initiative proposes an
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intermediate path between in-hospital outpatient, structu-
red, post-treatment rehabilitation and the recommended
independent exercise. TriaGO! offers cancer survivors
a supervised programme of aerobic endurance training
for a period of 8 months, with the aim of completing an
Olympic-distance triathlon (ODT) (i.e. 1,000 m swim-
ming, 45 km cycling and 10 km running).

The aim of this study was to determine whether a su-
pervised aerobic training programme, TriaGO!, can safely
improve aerobic fitness in a group of cancer survivors.
This study also explores the potential benefit of including
healthy friends or family members to train alongside the
cancer survior (so called buddies). The design of TriaGO!
addresses outcomes of importance with respect to exercise
in cancer survivors: aerobic fitness, muscular fitness, body
composition, safety, adherence, social aspects, and quality
of life. The training programme was assessed with a group
of rehabilitated cancer survivors and a group of buddies.

METHODS

Study design and setting

TriaGO! is an 8-month intervention study of a group of re-
habilitated cancer survivors patients and a group of buddies.
Supervised exercise sessions are provided in a group, indivi-
dually, or together with a personal buddy, and progress over
time in frequency, duration and intensity. The ultimate goal is
to participate in and accomplish an ODT in Knokke, Belgium.
Professional guidance during training sessions was provided
by a level A triathlon coach, assisted by a level B triathlon
coach with a level A degree in swimming (VTS Flemish Coach
School) and Polar V800 sports watches to collect data on train-
ing intensity (speed, heart rate). Screening of each participant
was performed at the Department S.P.O.R.T.S., a study centre
located at the University Hospital Antwerp.

Ethical approval

Ethical approval (B300201526566/UZA: EC 15/47/502) was
provided by the ethics committee of Antwerp University Hos-
pital. All participants provided informed written consent prior
to study entry.

Participant recruitment

Actotal of 210 cancer survivors were invited by a written letter to
a meeting about joining the TriaGO! programme. The meeting
explaining the project was attended by 37 cancer survivors,
of whom 22 stated an interest in participating. After the first
eligibility check and the sportmedical screening, 12 cancer
survivors were selected for participation and invited a healthy
friend or family member to become a buddie.

Eligibility criteria

Initial eligibility criteria were: the absence of relevant medical
history not related to cancer; a clear personal motivation and
willingness to undergo an endurance training programme;

and designation of a motivated personal buddy. This selection
resulted in a total of 14 cancer survivors.
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Fig. 1. Physical evaluation and test results at inclusion, baseline evaluation and intermediate physical evaluation. Inclusion variables used to
measure: body composition (orange), aerobic fitness (blue) and muscular fitness (green). CPET: cardiopulmonary exercise testing; VASO: VASO:

Vlaamse Aanbeveling Sportmedisch Onderzoek; BMI: body mass index; ECG: electrocardiography; VOZpeak: peak oxygen uptake; VO

oxygen uptake.

Sports medical screening

Inclusion of all participants (both cancer survivors and buddies)
was dependent on the sports medical screening, based on the
Vlaamse Aanbeveling Sportmedisch Onderzoek (VASO) pro-
tocol, according to the Flemish Sports Physicians guidelines,
cardiopulmonary exercise testing (CPET), and body composi-
tion measures. Fig. 1 shows details of these tests. The VASO
protocol includes a rest-ECG (Schiller), a lung function test
on the MIR Spirobank, resulting in forced vital capacity and
Tiffeneau index, body mass index (BMI) (height (Seca, Fysi-
oSupplies.be), weight (CAE, care solutions, Schelle, Belgium)
and a functional examination by a sports physician. During a
3-min progressive maximal CPET on a cyclo-ergometer (Lode
Excalibur, Samcon BVBA, Melle, Belgium), measurements of
both the cardiovascular and respiratory system were collected:
ECG (Schiller, Arseus Medical, Bornem, Belgium), VO,
and VOZWk (Geratherm Ergostik, Accuramed BVBA, Halen,
Beldium), blood lactate (EKF Diagnostics Lameris, Accuramed
BVBA, Halen, Beldium) Wmax and relative power (W/kg).
Sex-specific CPET indices were used for the cycling protocol:
starting at 40 W, increasing each 3’ with half of their body
weight, with a maximum increase of 30 W for women and 40
W for men. The running protocol was tailored according to

© maximum

2max "

individual running experience. In case of limited or no running
experience, the initial walking speed was 5.4 km/h, the first
running stage was 8 km/h, with an increase of 1 km/h evey 3
min. In case of running experience of more than 8 weeks, the
incremental increase every 3 min was 1.5 km/h.

When ECG irregularities were recorded, further investigations
were performed at the cardiology unit to ensure safe inclusion.
Two buddies were excluded based on medical findings (Bru-
gada-syndrome and vascular abnormalities) and were replaced
by 2 healthy buddies prior to the start of the study.

Baseline and intermediate tests

Physical condition was evaluated by cycling and running tests at 3
time-points: before the start of the endurance training programme
(baseline), after 4 months training, and after 8 months training.

Aerobic fitness and muscular fitness were captured by CPET
and treadmill tests, measuring VO, . VO, . W_  Wlkg,
maximum speed (treadmill (H/P Cosmos)). There was a mi-
nimum interval of 2 days between cycling and running tests.
Body composition was determined by measuring BMI, waist
circumference and fat mass (skinfold: Harpenden Skinfold
Caliper — Durnin and Womersley formula). Fig. 1 illustrates
the order of tests.

[ Dec 2015 [ Jan 2016 | Feb 2016 | Mar 2016 | Apr 2016 | May 2016 | Jun 2016 | Jul 2016 | Aug 2016 | Sep 2016

INCLUSION+BASELINE

KICK-OFF I
SWIM (1.5/w)

RUN (2/w)

BIKE (1/w)

STABILISATION (2/w)

INTERMEDIATE TESTS

oDT

D Swim race (300m) D
D Running race (5K-16K) D
D Running race (5K-15K) .
l Running race (6K) .

OWS

Swim-Run race (500m-5K) (6K)
Swim-Run-Cycle race (500m- 5K-20K)
Swim-Run-Cycle race (750m- 5K-20K)

First open water swim (OWS) (1/w)

Fig. 2. Training programme design. Timeline of TriaGO! training sessions from inclusion to Olympic-distance triathlon (ODT), showing frequency per
week (/w), intermediate races (coloured boxes: see key), and intermediate tests at 4 and 8 months after baseline. w: week; OWS: open-water swim.
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Fig. 3. CONSORT (Consolidated Standards of Reporting Trials) flow
diagram of progress through the phases of participant inclusion and
screening. CPET: cardiopulmonary exercise testing; VASO: Vlaamse
Aanbeveling Sportmedisch Onderzoek.

Training programme

The TriaGO! training programme was started with 24 partici-
pants (12 cancer survivors and 12 buddies) in January 2016,
with the endpoint being an ODT in September 2016. After
inclusion and baseline tests the swim and run training sessions
commenced, together with stabilization exercises. Cycle train-
ing sessions commenced later, in April 2016. Fig. 2 illustrates
the design of the training programme, the intermediate tests,
and intermediate races. Races and supervised training sessions
are undertaken in group together with buddies. Every partici-
pant receives also an individual training scheme and is free
to train together with the buddie or alone. Training schedules

took into account subject’s lactate threshold, heart rate and
maximum speed.

After completing the ODT all participants filled in a ques-
tionnaire about their quality of life. A short survey was carried
out 2 years after the ODT, to determine the PA of all cancer
survivor participants at that time.

Statistical analysis

Means and standard deviations (SD) of the outcomes are repor-
ted at different time-points. Progression over time (baseline,
4 months, 8 months) for all variables was evaluated for each
group (cancer survivors and buddies). VO, and W __ were
transformed into valid norms for males and females, according
to the Shvartz-Reibold score (SR-score) (19) and Kuipers’ index
(20), respectively.

For all outcomes, a linear mixed model was fitted, using
individual as a random intercept to correct for repeated measu-
rements of the same person. Sex, time and group were used as
fixed affects in the analysis. Time was entered as a categorical
variable. For each of the models it was first tested whether the
interaction was significant. If not, this was removed and the
model was refitted. If time was significant 2 x 2 post hoc tests
were used to compare the 3 different time-points, and adjusted
p-values with Tukey correction for multiple testing were repor-
ted. R 3.3.2 (Microsoft open source) and SAS 9.4 (Analytics
Software & Solutions, UK) were used for statistical analysis.
Measured outcomes (body composition, muscular fitness and
aerobic fitness) were recorded at the different time-points to
demonstrate the change over time. Values are expressed as a
ratio compared to baseline expressed as percentage.

RESULTS

Population characteristics

A Consolidated Standards of Reporting Trials (CONSORT)
flow diagram for participants is shown in Fig. 3. Out of
the 24 participants, a total of 22 successfully completed
the training programme and finished the ODT. One buddy
broke an arm during a cycling session in the final stage and
another buddy withdrew voluntarily due to family issues.

A Body composition B Aerobic fitness C Muscular fitness
—— cancer survivors —— cancer survivors & o — cancer survivors
o == buddies o == buddies == buddies
=7 I
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Fig. 4. Change in outcomes in cancer survivors and buddies over time, by category: (A) body composition, (B) aerobic fitness, and (C) muscular
fitness, during the intermediate physical tests, showing ratios compared to baseline expressed as percentage. m: months; BMI: body mass index;
VO, _..: peak oxygen uptake; VO, __ : maximum oxygen uptake; SR-score: Shvartz-Reibold score. Solid lines: cancer survivors; dashed lines: buddies.
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Table I. Participants’ characteristics (n=12)

Cancer survivors Buddies
Cancer history, n
Breast 9
Colorectal 2
Carcinoid 1
Cancer treatment
Surgery 1
Surgery/chemotherapy 3
Surgery/chemotherapy/radiation 8
Median time post treatment, years 2.1
SR-score, n
Weak 1 1
Very moderate 1 2
Moderate 3 2
Average 3 2
Good 2 2
Very good 1 2
Excellent 1 1
Median age, years 47 40.5
Kuipers’ index, n
Weak 4 3
Very moderate 6 3
Moderate 1 5
Average 1 1
Good 0 0
Very good 0 0
Excellent 0 0
Sex, male/female, n 3/9 4/8

Cancer-related characteristics of cancer survivors (cancer history, treatment and
post-treatment median time at start of training), and performance parameters
(SR-score and Kuipers’ index) at baseline for all participants, both cancer
survivors and buddies

Participant’s characteristics at baseline are shown in
Table I. Physical condition at baseline related to aerobic
fitness, expressed as SR-score, was moderate to average
(mean score 3.91) for cancer survivors, and average
(mean score 4) for buddies. The Kuipers’ index, related
to muscular fitness, was weak to very moderate (mean
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index 1.92) for cancer survivors and very moderate to
moderate for buddies (mean index 2.33).

Physical performance

Changes in body composition, aerobic fitness and muscular
fitness for both groups are shown in Table I1. There was no
significant difference in change over time of the measured
outcomes between the groups (p-value interaction time
and group >0.05 for all variables). However, there was a
significant evolution over time of the physical condition
of both cancer survivors and buddies (p-value time <0.05
for all variables). Table II reports the adjusted p-values for
each of the 2 x 2 comparisons of the 3 time-points, and de-
monstrates a global improvement, as there were significant
differences in mean values between baseline and endpoint
after 8 months’ training (right-hand column: 0 vs 8 m).

A global improvement in body composition was
observed in cancer survivors, as a reduction in BMI of
0.97 kg/m?, reduction in waist circumference of 7.54 cm,
and reduction in fat mass of 2.13%. For buddies, similar
reductions occurred (0.46 kg/m?, 6.05 cm and 1.52%,
respectively). The model found that these changes are
overall (no distinction between groups) estimated as
0.72 (95% CI1 0.20, 1.24), 7.08 (95% CI 4.47, 9.70) and
1.90% (95% CI 0.85, 2.95), respectively. No significant
differences were observed for body composition when
comparing 4 months with 8 months. Progression over time
for all outcomes reflecting body composition are shown
in Fig. 4A, expressed as percentage as a ratio compared
with baseline.

Global improvement in aerobic fitness, as estimated
from the model, comprlses increases of VO, and
Vo, . 0f 5.55mLkg".min"' (95% CI 3.69, 7.40) andO 26

Table II. Physical evaluation. Measured outcomes (mean (SD) at 3 time-points (baseline, 4 months, and 8 months) for both cancer

survivors and buddies.

Baseline 4 months 8 months Global Adjusted p-value
improvement
baseline vs
endpoint
Cancer Cancer Cancer Cancer
Physical survivors  Buddies survivors  Buddies survivors  Buddies survivors, Buddies,
evaluation Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)  Mean (SD) % % Ovs8mOvs4m4vs8m
Body composition
BMI, kg/m? 25.49 (4.06) 24.96 (4.78) 25.09 (3.52) 24.17 (4.14) 24.53 (3.22) 24.28 (4.01) 0.97 0.46 0.0044 0.3229 0.1382
Waist
circumference, cm 89.75(11.9) 89.17(11.42) 86.14 (8.56) 80.56 (7.81) 82.21 (8.96) 79.45 (6.12) 7.54 6.05 <0.0001 <0.0001 0.3965
Fat mass, % 33.42 (5.12) 29.82 (6.53) 30.84 (5.14) 27.39 (8.46) 31.29 (4.54) 27.76 (7.13) 2.13 1.52 0.0002 0.0001 0.667
Aerobic fitness
VO, .. ml/kg/min 31.53 (7) 35.92 (8.28) 34.55 (5.66) 40.22 (8.08) 37.45 (5.44) 42.36 (9.79) 5.93 5.39 <0.0001 0.0003 0.0156
VO, enir ml/min 2.31(0.62) 2.62 (0.64) 2.47 (0.53) 2.75(0.54) 2.64 (0.65) 2.85(0.57) 0.33 0.18 <0.0001 0.005 0.3572
SR-score 3.91(1.76) 4 (1.86) 4.6 (1.43) 4.9 (1.6) 5.09 (1.45) 5.25(2.05) 1.18 1.38 <0.0001 0.0009 0.0292
Muscular fitness
Woo W 154.8 (46.72) 171.3(51.77) 164 (40.55) 186.6 (43.68) 182.7(47.17) 203.3 (54.25) 27.92 29.12 <0.0001 <0.0001 <0.0001
W/kg 2.21(0.57) 2.45(0.71) 2.45(0.53) 2.72(0.61)  2.67 (0.46) 2.88(0.76) 0.47 0.34 <0.0001 0.0033 0.0075
Kuipers’ index 1.92 (0.9) 2.33(0.98) 2.27 (0.9) 2.7 (0.95) 2.58 (0.67) 3(1.51) 0.67 0.50 <0.0001 0.1371 0.0212
Max speed, km/h 11.02 (1.53) 11.7 (1.95)  12.11 (1.25) 12.71 (2.11) 12.65 (1.44) 13.38 (1.87) 1.42 1.41 <0.0001 <0.0001 0.04489

Mean differences between baseline and endpoint values are shown in the “Global improvement” column for both groups. Improvements in body composition-related
outcomes are procentual decreases, improvements for aerobic fitness and muscular fitness are procentual increases. The right-hand column shows adjusted
p-values resulting from 2x2 comparisons of the different time-points for all participants together. (Bold font if significant). m: months; SD: standard deviation;

BMI: body mass index; VO, ,: peak oxygen uptake; VO,

2max "

: maximum oxygen uptake; SR-score: Shvartz-Reibold score.

JRM-CC 2020, Vol. 3
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ml.min—1 (95% CI 0.13, 0.40) respectively, for cancer
survivors (p<0.0001). Similar significant increases for
buddies were 5.39 mlLkg'.min" and 0.18 ml.min™". These
results correspond to an increase in SR-score of more
than 1 for both groups (95% CI10.76, 1.65), which means
that the aerobic fitness norm shifts 1 category comparing
baseline with endpoint (0 vs 8 months). Moreover,
SR-score and VO, _ significantly improved at every
intermediate test (see adjusted p-values comparing other
time-points in Table II). The progression over time of all
variables reflecting aerobic fitness is shown in Fig. 4B as
relative percentages compared with baseline.

Global improvement in muscular fitness is reflected
by increases in W, W/kg and maximum running speed
from baseline to 8 months (all p-values <0.0001). After 8
months of training, an increase 0f27.92 W and 0.47 W/kg
occurred for the cancer survivors, which is comparable
with the global improvement in the buddies, who showed
increases of 29.1 W and 0.34 W/kg, respectively. Model
estimates are 27.88 W (95% CI 21.44, 34.32) and 0.41
W/kg (95% CI 0.26, 0.56), respectively. The Kuipers’
index also increased significantly, by 0.60 (95% CI1 0.30,
0.91) for both groups, reaching the next category. The
progression over time of all variables reflecting muscular
fitness is shown in Fig. 4C as relative percentages
compared with baseline.

DISCUSSION

This project investigated the impact of a supervised
exercise training programme (TriaGO!) on aerobic fitness,
muscular fitness and body composition in cancer survivors
and their buddies. The programme combined cycling,
swimming and running sessions with 7 intermediate races,
6 weeks’ stabilization exercises and 2 intermediate physical
tests. Intermediate physical tests examined individual
aerobic fitness, muscular fitness and body composition
after 4 and 8 months’ training. The ultimate goal was to
complete an ODT after 8 months of training. The group of
participants that effectively started the ODT race, being 12
cancer survivors and 10 buddies, achieved this challenge
sucessfully. TriaGO! showed that the physical condition
of the group of cancer survivors improved over time,
matching that of the group of buddies. This proofs that
physicial reconditioning after cancer is possible.

The TriaGO! training programme introduces the
concept of supervised endurance training for cancer
survivors, in which close support by a personal buddy-
participant is part of the programme. Although the buddies
were personally chosen by each cancer survivor, this
group was considered to constitute a control group for
comparing change in objective parameters of physical
condition. The participants’ motivations for participating
in the programme were: having a planned goal, exercise
in a group, having professional (high-level) coaches,
being physically challenged, and experiencing fun in
participation in sport.

www.medicaljournals.se/jrm-cc

The functional capacity of the neuromuscular,
cardiovascular and respiratory systems declines, on
average, from 0.5% to 3.5% per year with age (21). In
response to the TriaGO! training programme, equivalent
positive changes in physical condition were determined
from baseline to post-intervention (8 months), for both
cancer survivors and their buddies. The change in
VO, that is clinically significant to cancer survivors
is unknown, but, in general, an increase of 3.5 ml.kg .
min! is associated with a 17-25% decrease in risk of
all-cause mortality (22). The results of the current study
demonstrate a clinically meaningful improvement after
the TriaGO! training programme (i.c. a mean increase in
VO, . of 5.55 mlkg'min" (95% CI 3.69, 7.40) ). In
addition, the first intermediate test at 4 months, showed
anincreasein VO,  of3.27 mlkg'.min"', demonstrating
clinical relevance. Aerobic fitness norms increased by 1
category, from moderate to average, according to Shvartz
& Reibold (19). In addition, the Kuipers’ performance
index, which is a sensitive parameter to detect differences
in maximal aerobic power (20), demonstrated an overall
improvement and shifted one category. For cancer
survivors from 1 (weak) to 2 (very moderate) and for
buddies from 2 (very moderate) to 3 (moderate).

The TriaGO! concept is in line with World Health Orga-
nization (WHO) guidelines, which encourage supervised
training to enhance adherence with the programme and to
prevent injuries. The outcome of the TriaGO! programme
was maximized by using supervisors with experience in
oncological rehabilitation and in the specific triathlon-
associated sport activities. This is a different approach
to that of standard rehabilitation programmes, based on
instructions to complete exercises at home, for which it
is known that cancer survivors do not attain this kind of
health maintenance. There are a number of barriers to
improving exercise participation, such as lack of facilities,
mental difficulties, solitary exercises, or fear of doing
harm (23). Supervised exercise could therefore help faci-
litate the transition to incorporating PA into everyday life
after cancer, thus influencing long-term maintenance of
health in these patients (24, 25). In addition, the concept
of'a buddy-participant appears to be advantageous. Before
completing the ODT all participants reported a positive
impact on their quality of life and, to date, TriaGO! par-
ticipants have maintained lifestyle changes and exercise
on a regularly basis, which is the ultimate goal.

Conclusion

The TriaGO! programme met the physical needs of cancer
survivors after treatment and provided socio-emotional
support. Through measurement of objective parameters,
this study demonstrated that physical reconditioning is
possible in cancer survivors. The physical performance
of the cancer survivors and their buddies improved to the
same extent. Physical rehabilitation remains an indispens-
able element in follow-up care after cancer treatment.
A supervised programme is recommended for cancer



patients after in-hospital treatment, in order to facilitate
the transition to incorporation of PA into daily life.

ACKNOWLEDGEMENTS

The authors would like to thank all the volunteers who partici-
pated in this study. We would specially like to thank Marleen
Roels for providing administration and moral support for the
group in this study.

This study was funded by a grant from Think Pink vzw
Belgium.

The authors have no conflicts of interest to declare.

10.

11.

REFERENCES

. Hooning MJ, Botma A, Aleman BM, Baaijens MH, Bartelink

H, Klijn JG, et al. Long-term risk of cardiovascular disease
in 10-year survivors of breast cancer. J Nat Cancer Inst
2007; 99: 365-375.

. Lakoski SG, Barlow CE, Koelwyn GJ, Hornsby WE, Hernan-

dez J, Defina LF, et al. The influence of adjuvant therapy on
cardiorespiratory fitness in early-stage breast cancer seven
years after diagnosis: the Cooper Center Longitudinal Study.
Breast Cancer Res Treat 2013; 138: 909-916.

. Koene RJ, Prizment AE, Blaes A, Konety SH. Shared risk

factors in cardiovascular disease and cancer. Circulation
2016; 133: 1104-1114.

. Courneya KS, Friedenreich CM, Sela RA, Quinney HA,

Rhodes RE, Handman M. The group psychotherapy and
home-based physical exercise (group-hope) trial in cancer
survivors: physical fitness and quality of life outcomes.
Psycho-oncology 2003; 12: 357-374.

. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried

W, Galvao DA, Pinto BM, et al. American College of Sports
Medicine roundtable on exercise guidelines for cancer sur-
vivors. Med Sci Sports Exer 2010; 42: 1409-1426.

. Schwartz AL, de Heer HD, Bea JW. Initiating exercise inter-

ventions to promote wellness in cancer patients and sur-
vivors. Oncology (Williston Park, NY) 2017; 31: 711-717.

. Mehra K, Berkowitz A, Sanft T. Diet, Physical activity, and

body weight in cancer survivorship. Med Clinics N Am 2017;
101: 1151-1165.

. Friedenreich CM, Neilson HK, Farris MS, Courneya KS. Phy-

sical activity and cancer outcomes: a precision medicine
approach. Clin Cancer Res 2016; 22: 4766-4775.

Cormie P, Zopf EM, Zhang X, Schmitz KH. The impact of
exercise on cancer mortality, recurrence, and treatment-
related adverse effects. Epidemiol Rev 2017; 39: 71-92.
Cheng KKF, Lim YTE, Koh ZM, Tam WWS. Home-based mul-
tidimensional survivorship programmes for breast cancer
survivors. Cochrane Database Syst Rev 2017; 8: Cd011152.
Sweegers MG, Altenburg TM, Chinapaw MJ, Kalter J,
Verdonck-de Leeuw IM, Courneya KS, et al. Which exercise
prescriptions improve quality of life and physical function
in patients with cancer during and following treatment? A

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Cancer survivors: from treatment to thriathlon p. 7 of 7

systematic review and meta-analysis of randomised control-
led trials. Br J Sports Med 2018; 52: 505-513.

van Rooijen SJ], Engelen MA, Scheede-Bergdahl C, Carli F,
Roumen RMH, Slooter GD, et al. Systematic review of exer-
cise training in colorectal cancer patients during treatment.
Scand J Med Sci Sports 2018; 28: 360-370.

Smaradottir A, Smith AL, Borgert AJ, Oettel KR. Are we on
the same page? Patient and provider perceptions about
exercise in cancer care: a focus group study. J Natl Compr
Canc Netw 2017; 15: 588-594.

Dittus KL, Lakoski SG, Savage PD, Kokinda N, Toth M,
Stevens D, et al. Exercise-based oncology rehabilitation:
leveraging the cardiac rehabilitation model. J Cardiopul
Rehabil Prevent 2015; 35: 130-139.

Swank AM, Horton J, Fleg JL, Fonarow GC, Keteyian S,
Goldberg L, et al. Modest increase in peak VO2 is related
to better clinical outcomes in chronic heart failure patients:
results from heart failure and a controlled trial to investi-
gate outcomes of exercise training. Circul Heart Fail 2012;
5: 579-585.

Volaklis KA, Halle M, Meisinger C. Muscular strength as
a strong predictor of mortality: a narrative review. Eur ]
Intern Med 2015; 26: 303-310.

Garcia-Hermoso A, Ramirez-Velez R, Peterson MD, Lobelo F,
Cavero-Redondo I, Correa-Bautista JE, et al. Handgrip and
knee extension strength as predictors of cancer mortality:
a systematic review and meta-analysis. Scand J Med Sci
Sports 2018; 28: 1852-1858.

Demark-Wahnefried W, Schmitz KH, Alfano CM, Bail JR,
Goodwin PJ, Thomson CA, et al. Weight management and
physical activity throughout the cancer care continuum. CA
Cancer J Clin 2018; 68: 64-89.

Shvartz E, Reibold RC. Aerobic fitness norms for males and
females aged 6 to 75 years: a review. Aviation Space Envir
Med 1990; 61: 3-11.

Kuipers H, Verstappen FT, Keizer HA, Geurten P, van
Kranenburg G. Variability of aerobic performance in the
laboratory and its physiologic correlates. Int J Sports Med
1985; 6: 197-201.

Hakkinen A, Malkia E, Hakkinen K, Jappinen I, Laitinen L,
Hannonen P. Effects of detraining subsequent to strength
training on neuromuscular function in patients with inflam-
matory arthritis. Br J Rheumatol 1997; 36: 1075-1081.
Gulati M, Pandey DK, Arnsdorf MF, Lauderdale DS, Thisted
RA, Wicklund RH, et al. Exercise capacity and the risk of
death in women: the St James Women Take Heart Project.
Circulation 2003; 108: 1554-1559.

Blaney JM, Lowe-Strong A, Rankin-Watt J, Campbell A,
Gracey JH. Cancer survivors’ exercise barriers, facilitators
and preferences in the context of fatigue, quality of life
and physical activity participation: a questionnaire-survey.
Psycho-oncology 2013; 22: 186-194.

Midtgaard J. Theoretical and practical outline of the Copen-
hagen PACT narrative-based exercise counselling manual to
promote physical activity in post-therapy cancer survivors.
Acta Oncol 2013; 52: 303-309.

Fisher A, Beeken RJ, Heinrich M, Williams K, Wardle J. Health
behaviours and fear of cancer recurrence in 10 969 colorectal
cancer (CRC) patients. Psycho-oncol 2016; 251: 1434-1440.

JRM-CC 2020, Vol. 3



