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ABSTRACT

Introduction: This study aimed to explore the feasibility of an individualized comprehensive lifestyle
intervention in cancer patients undergoing curative or palliative chemotherapy.

Material and methods: At one cancer center, serving a population of 180,000, 100 consecutive of 161
eligible newly diagnosed cancer patients starting curative or palliative chemotherapy entered a 12-
month comprehensive, individualized lifestyle intervention. Participants received a grouped startup
course and monthly counseling, based on self-reported and electronically evaluated lifestyle behaviors.
Patients with completed baseline and end of study measurements are included in the final analyses.
Patients who did not complete end of study measurements are defined as dropouts.

Results: More completers (n=61) vs. dropouts (n=39) were married or living together (87 vs. 69%,
p=.031), and significantly higher baseline physical activity levels (960 vs. 489 minwk ™', p=.010), more
healthy dietary choices (14 vs 11 points, p=.038) and fewer smokers (8 vs. 23%, p=.036) were
observed among completers vs. dropouts. Logistic regression revealed younger (odds ratios (OR): 0.95,
95% confidence interval (Cl): 0.91, 0.99) and more patients diagnosed with breast cancer vs. more
severe cancer types (OR: 0.16, 95% Cl: 0.04, 0.56) among completers vs. dropouts. Improvements were
observed in completers healthy (37%, p < 0.001) and unhealthy dietary habits (23%, p=.002), and dis-
tress (94%, p < .001). No significant reductions were observed in physical activity levels. Patients treated
with palliative intent did not reduce their physical activity levels while healthy dietary habits (38%,
p=0.021) and distress (104%, p = 0.012) was improved.

Discussion: Favorable and possibly clinical relevant lifestyle changes were observed in cancer patients
undergoing curative or palliative chemotherapy after a 12-month comprehensive and individualized
lifestyle intervention. Palliative patients were able to participate and to improve their lifestyle
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behaviors.

Introduction

Physical activity (PA), a healthy diet, stress management and
smoking cessation is recommended during and after onco-
logical treatment to manage cancer-related symptoms, pre-
vent early and late co-morbidities, increase the rate of
chemotherapy cycles and possibly extend overall and dis-
ease-specific survival [1-5]. However, few cancer patients cur-
rently meet these lifestyle recommendations [6-8] and
undergoing chemotherapy is negatively associated with
adherence to a healthy lifestyle [9]. Furthermore, previous
lifestyle interventions have typically focused on only one life-
style behavior [10] and are commonly based on a ‘one size
fits all'-approach [2,11]. The current literature is thus based
on selected samples of a minority of the youngest, healthiest,
fittest and most motivated cancer patients with limited
potential to further improve their lifestyles. Importantly, these
studies were commonly performed ‘after’ completion of

chemotherapy, usually in patients in an adjuvant setting
[12-14]. Lifestyle interventions in patients undergoing
chemotherapy with palliative intent are almost absent
[15-17], although this may be a window to adapt strategies
for increased control and empowerment in a setting charac-
terized by lack of control, vulnerability and uncertainty for
patients with incurable disease [18]. Further, this may be a
critical phase to reduce therapy-induced side effects [3,19].
A reason for lack of research in this area may be interference
with clinical logistics or ‘gatekeeping’ issues, where health-
care professionals ‘protect’ patients with advanced disease
from potential unnecessary strain [20]. In conclusion, based
on the selection bias of the previous lifestyle interventions
conducted, the feasibility of the current guidelines in cancer
patients undergoing active oncological treatment can be
questioned. Clinicians thus have limited evidence to base
their guidance upon in patients undergoing chemotherapy;
especially for patients in a palliative setting [17,19].
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The primary objective of the present study was thus to
explore the feasibility of a population-based and individual-
ized comprehensive lifestyle intervention with follow-up of
four and 12 months after inclusion focusing on diet, PA,
stress management and smoking cessation in 100 consecu-
tive newly diagnosed cancer patients undergoing chemother-
apy with curative or palliative intent. Feasibility was
predefined as a >20% improvement in >two lifestyle behav-
iors in >70% of the eligible cancer patients at the Center for
Cancer Treatment. Secondary objectives were to identify sub-
group feasibility differences in completion rate and feasibility
among patients in a curative vs. palliative treatment intent.

Material and methods

I CAN Individualized comprehensive lifestyle interventions in
cancer patients undergoing chemotherapy (I CAN) is a 12-
month single-arm feasibility study in cancer patients under-
going curative or palliative chemotherapy. | CAN aims to
increase adherence to healthy lifestyle behaviors, based on
participants preferences and barriers, including a healthy diet
[21], PA [2], stress management [22] and smoking cessation
[23]. The intervention is described in detail previously [24].

Sample

Between January 2013 and May 2014, all newly diagnosed
cancer patients receiving chemotherapy with either curative
or palliative intent at the Center for Cancer Treatment in
Kristiansand/Norway, serving a population of 180,000 inhabi-
tants, were considered for inclusion to the present | CAN
study according to the following criteria: (1) second cycle of
chemotherapy; (2) age >18 vyears; (3) life expectancy >6
months; (4) Eastern Cooperative Oncology Group perform-
ance status (ECOG) <2 and (5) able to speak and read
Norwegian. Exclusion criteria were suspected anorexia cach-
exia syndrome and severe mental disorder (evaluated by the
patients primary physician). The detailed inclusion process is
described previously [24].

Patients with completed baseline and end of study meas-
urements are included in the final analyses. Patients who for
some reason did not complete end of study measurements
are defined as dropouts.

The study was conducted in accordance with the Helsinki
Declaration and approved by the Regional Committee for
Medical and Health Research Ethics, South-East (2012/1717).
Written informed consent was obtained from all participants.

Intervention

Initially participants and relatives were invited to a voluntary
grouped startup course to learn about lifestyle recommenda-
tions and practical suggestions on adapting a healthier life-
style during chemotherapy. Next, participants received an
information binder with evidence-based lifestyle recommen-
dations, recipes for healthy foods and beverages, PA and
stress management suggestions and also a list with common
side effects with ideas on how to manage these. Participants

were also offered monthly individual lifestyle counseling over
12-months during the participants appointment at the
Center for Cancer Treatment. The individualized lifestyle
counseling was facilitated through a dedicated software
application developed to monitor and evaluate self-report
outcomes and provide immediate feedback on the partici-
pants lifestyle behaviors, after specific adaptation for the |
CAN study (GoTreatIT Cancer) [25].

Measures

Assessment of medical and demographic variables is
described in detail previously [24]. Tumor type was catego-
rized into breast; colorectal ; prostate; and other cancer types
(gastric, pancreas, gallbladder, urinary bladder, hepatic and
origo incerta), respectively. The latter group (other cancer
types) was pooled in one group, since they comprised can-
cers with expected similarly short median survival and a fre-
quently high burden of cancer-related symptoms. Complex
self-report of the participants lifestyle habits and quality
of life (QOL, (European Organization for Research and
Treatment of Cancer QLQ-C30 (EORTC QLQ-C30)) [26] consist-
ing of 106 questions was conducted at baseline, four months
and end of study, while a shorter self-report consisting of 30
questions was conducted monthly. As part of a validation
study [27], participants wore a SenseWear Armband after two
and four months to obtain objective measures of PA levels.

Participants lifestyle behaviors were entered directly into
electronic questionnaires in GoTreatlT Cancer [25] by one of
the lifestyle counselors. The lifestyle counselors were two
oncologic nurses and a PhD student with a Master degree in
sports science. GoTreatIT categorized participants responses
into healthy and unhealthy lifestyle behaviors; healthy
included PA and healthy diet components, while unhealthy
included sedentary time, unhealthy diet, cancer-specific dis-
tress and cigarette smoking (Table 1). To easily monitor
participants month-by-month lifestyle changes and their
adherence to the lifestyle recommendations, healthy and
unhealthy lifestyle behaviors were scored ranging from one
to five; one corresponded to low adherence to the
recommendations and five corresponded to high adherence
(Table 1).

Physical activity and sedentary time
Self-reported PA and sedentary time was assessed using the
short form of the International Physical Activity Questionnaire
(IPAQ-sf) according to Guidelines for Data Processing and
Analysis developed by the IPAQ-group [28]. PA was classified
as either vigorous PA (VPA), moderate PA (MPA) or walking.
Total time spent walking, MPA or VPA activities was calcu-
lated and included as beneficial habits and the score was
based on cutoffs from the IPAQ-sf [28]. The number of hours
and minutes sitting was calculated which represented the
participants sedentary time or unhealthy lifestyle behavior
within the PA domain (Table 1).

All walking was defined as MPA, as proposed by Craig
et al. [29]. PA was defined as the sum of time in Moderate-
to-Vigorous intensity PA (MVPA).
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Table 1. Lifestyle scoring system within the different lifestyle behaviors ranging from 1 (low adherence) to 5 (high adherence).

Score 1 Score 2

Score 3 Score 4 Score 5

300-699 MET-min/week
10-12 hours/day

< 300 MET-min/week
> 12 hours/day

Physical activity
Sedentary time

Healthy diet < 5 points 5-11 points
Poor diet > 30 points 19-30 points
Subjective stress > 12 points 10-12 points
Score -1 Score -2
Smoking frequency < 4/month 1-6/week

700-1499 MET-min/week

1500-2999 MET-min/week
4-6 hours/day

> 2999 MET-min/week

7-9 hours/day < 4 hours/day

12-20 points 21-24 points > 24 points

13-18 points 5-12 points < 5 points
7-9 points 4-6 points < 4 points
Score -3 Score —4 Score =5
1-5/day 6-10/day >10/day

MET: Metabolic equivalent task. A physiological measure expressing the energy cost of physical activities. 1 MET is considered the resting metabolic value, while

seated.

Diet

According to the Norwegian dietary advice to promote pub-
lic health and prevent disease [21], diet was classified into
seven different food groups: (1) fruits, berries and vegetables;
(2) grains (whole grains vs. white bread); (3) meat (fish and
white meat vs. red and processed meat); (4) fat (saturated vs.
unsaturated fat); (5) sugar; (6) salt and (7) alcohol. Diet qual-
ity was then assessed by a seven-day recall of 13 different
food items or food groups (e.g., ‘How many servings of vege-
tables did you usually eat per day the last week?’). Dietary
score was categorized into a healthy and unhealthy diet
score based on the recommendations from the Norwegian
dietary advice [21] (Table 1).

Cancer-specific distress

Subjective stress related to being diagnosed with cancer was
assessed by the Impact of Event Scale (IES) according to
Horowitz et al. [30]. A total subjective stress score of >26
defined moderate to severe impact [30] (Table 1) and partici-
pants scoring >26 were offered a stress management course
by the hospital’s patient education center.

Cigarette smoking

Cigarette smoking was assessed by asking ‘Did you smoke
any cigarettes the past month?'. If yes: ‘'How many cigarettes
did you smoke on average per day/week?’ (Table 1).

Statistical analyses

Descriptive statistics are presented as mean and standard
deviation (SD) or as median and interquartile range (IQR).
Stratified analyses were conducted to test for statistical differ-
ences in baseline characteristics between treatment intent
groups (curative vs. palliative). Logistic regression analyses
were performed to calculate odds ratios (OR) for completing
the end of study measurements, with medical and socio-
demographic characteristics and baseline lifestyle behaviors
included in the model. Results are presented as OR with 95%
confidence intervals (Cl). Due to multi-collinearity, gender,
diagnosis type, tumor stage and treatment intent were not
included in the same model.

The relative change from baseline to four month and end
of study in each lifestyle behavior was calculated for each par-
ticipant with completed end of study registrations. Mixed
models analyses were applied, with different lifestyle behaviors
at end of study as dependent and visit number as independ-
ent variables. An interaction term of treatment intent groups

and visit number was included in separate models, to explore
changes in palliative participants lifestyle behaviors. Changes
are presented as regression coefficients (B) and 95% Cl.

Level of significance was set to 0.05. Statistical analyses
were performed with SPSS statistical software version 22
(SPSS Inc., Chicago, IL).

Results
Recruitment

Over a 16-month period, 197 newly diagnosed cancer
patients started their treatment with either curative or pallia-
tive chemotherapy, of which 161 were eligible for inclusion.
The 36 excluded patients are described previously [24]. In
total 100 patients (62%) agreed to participate and completed
baseline lifestyle assessments (Figure 1). Baseline socio-demo-
graphic, medical characteristics and lifestyle variables are pre-
sented in Tables 2 and 3.

Completers and dropouts

In total 61 participants (21 palliative) completed end of study
measurements (Figure 1), corresponding to 38% of 161 eli-
gible patients. Median adherence to counseled sessions in all
participants was six visits (IQR: 6). Completers and dropouts
attended eight (IQR: 6) vs. two (IQR: 4) visits, respectively
(p <.001). In total, 17 participants completed 100% of sched-
uled visits. The 61 who completed the end of study measure-
ments, were more often married or living together vs.
dropouts (87 vs. 69%, respectively, p=.031). Higher baseline
levels of MVPA (960 vs. 489 min'wk™’, respectively, p=.010),
more healthy dietary choices (14 vs. 11 points, p=.038) and
fewer smokers (8 vs. 23%, p=.036) were observed among
completers vs. dropouts, respectively (Table 3). In logistic
regression analyzes, age and diagnosis were associated with
completion (Nagelkerke 0.24). Completers were significantly
younger than dropouts (OR: 0.95, Cl: 0.91, 0.99) and more
often diagnosed with breast cancer vs. ‘other’ cancer types
(0.16 (0.04, 0.56)). Gender, socio-demographic variables,
smoking status, body mass index(BMI), ECOG, treatment
intent, QOL or distress levels at baseline was not associated
with dropout.

Four and 12-month lifestyle changes

Relative lifestyle changes (%) from baseline are presented
in Figure 2 for the 61 participants who completed the end
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Eligible patients (n=161)

Refusers (n=61):

“I have too much to deal with now” (n=25)
“I already have a healthy lifestyle” (n=11)

“I want to spend time on other things” (n=8)
“I don’t want to participate” (n=7)

“What’s the purpose of participating?” (n=1)
Not specified (n=9)

e o o o o o

Included (n=100)

Dropouts (n=39):
e Voluntary dropout (n=25)
o “I'don’t want to participate” (n=9)
o “Too burdensome” (n=8)
o “I don’t want to participate after the
completion of chemotherapy” (n=4)
o “Too many questions” (n=2)
o “I already have a healthy lifestyle” (n=2)
e Progressive disease (n=9)
e Cancer-specific mortality (n=5)

Completed end of study measurements (n=61)

Figure 1. Flow chart of patient recruitment, dropout and completion in the | CAN study.

Table 2. Baseline socio-demographic and medical characteristics of | CAN participants, categorized by treatment intent (curative vs. palliative).?

All participants n =100 (%) Curative n =60 (%) Palliative n =40 (%) p value

Age; mean years (SD) 60 (12) 56 (12) 65 (10) <.001
Female 69 (69) 49 (82) 20 (50) .001
Married/living together 80 (80) 51 (85) 29 (73) 126
College/university** 50 (52) 34 (58) 16 (42) 135
Employment status**

Unemployed 2(2) 2 (4) 0 (0) 387

Disability/sick leave 41 (44) 26 (47) 15 (39)

Retired 40 (48) 20 (36) 20 (51)

Part- or full-time 11 (12) 7 (13) 4 (10)
Smokers 13(13) 5(8) 8 (20) .089
BMI

<185 3(3) 0 (0) 3 (8) .022

18.5-24.9 45 (45) 24 (40) 21 (53)

25-29.9 40 (40) 30 (50) 10 (25)

>30 12 (12) 6 (10) 6 (15)
ECOG

0 82 (82) 57 (95) 25 (63) <.001

1 16 (16) 3 (5 13 (32)

2 2(2) 0 (0) 2 (5)
Diagnosis

Breast cancer 46 (46) 43 (72) 3 (8) <.001

Colorectal cancer 31 (31) 12 (20) 19 (47)

Prostate cancer 4 (4) 0 (0) 4 (10)

Other cancers# 19 (19) 5(8) 14 (35)
QOL; mean global status (SD) 70 (22) 78 (17) 59 (24) <.001

Variables are presented as frequencies and percentages, unless otherwise stated. p value indicates difference between treatment intent.

SD: standard deviation; QOL: quality of life.
**missing values.

#Pancreas cancer (n = 4), gallbladder cancer (n=2), urinary bladder cancer (n = 2), hepatic cancer (n=1) and origo incerta (n=1).

of study measurements. Mixed models analyses revealed sig-
nificant improvements in completers healthy (coefficient B:
0.04, 95% CI: 0.02, 0.06) and unhealthy diet (0.02 (0.01, 0.04))
during the 12-month intervention. Completers also signifi-
cantly improved their cancer-specific distress (0.84 (0.05,
0.12)) from baseline to end of study. Mean improvements

observed for healthy and unhealthy diet were 37% (p <.001)
and 23% (p =.002), respectively, while a 94% change in can-
cer-specific distress was observed in all completers (p <.001).
Palliative patients significantly improved their healthy dietary
habits (38%, p=.021) and distress (104%, p=.012) during
the study. After four months, palliative patients improved
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Table 3 Absolute baseline lifestyle values from all participants also stratified into completers (n=61) and dropouts (n =39).°

All participants (n=100) Completers (n=61) Dropouts (n=39) p value
MVPA®, min-wk ™" 776 (898) 960 (1045) 489 (486) .010
> 150 min-wk ™' MVPA®, n (%) 86 (86%) 56 (92%) 30 (77%) .036
Sedentary time; min-wk ™" 487 (183) 470 (179) 515 (187) 244
Healthy diet, score 13 (6) 14 (6) 11 (5) .038
Unhealthy diet, score 14 (7) 14 (7) 14 (7) 778
Mental stress; IES-score 17 (13) 17 (12) 17 (15) .865
Cigarette smokers, n (%) 14 (14%) 5 (8%) 9 (23%) .036

?Presented as mean and SD, unless otherwise stated.

PModerate-to-vigorous intensity physical activity (MVPA). A minimum of 150 min-wk ™" of MVPA is recommended to cancer patients and survivors by the

American Cancer Society [2].
‘Impact of Event Scale (IES): a score >26 defines moderate to severe impact [30].

Physical activity
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Figure 2. Twelve-month lifestyle changes. An improved percentage change is favorable for all lifestyle behaviors, based on the scores from Table 1. 'Statistical sig-
nificant difference between treatment intent groups at baseline (p <.05); SStatistical significant interaction between treatment intent group and visit number
(p < .05); *Statistical significant improvement over time in all (p <.05) and ** (p <.001).

their healthy dietary habits significantly more vs. curative
patients (0.10 (0.01, 0.20)). MVPA levels were significantly
lower at baseline in palliative (597, 95% Cl: 302, 892 min'wk ™)
vs. curative patients (904, 95% CI: 677, 1131 minwk™';—0.52
(—0.86, —0.19)); however, no significant changes from baseline
to end of study were observed in either groups. Still, a trend
towards larger improvements in palliative vs. curative patients
MVPA levels were observed after four months (0.15 (—0.01,
0.30)). Mixed models analyses revealed that sedentary time
changed differently in curative vs. palliative patients from
baseline to end of study: sedentary time was reduced in cura-
tive patients, but increased in palliative patients (—0.06
(—0.09, —0.02)). For cigarette smoking, no significant changes
were observed (0.01 (—0.01, 0.02)) (data not shown).

Discussion

I CAN is, to our knowledge, the first study to examine the
feasibility of a comprehensive and individualized lifestyle
intervention in a newly diagnosed population-based cohort

of cancer patients undergoing chemotherapy with both cura-
tive and palliative intent.

In total, 38% of eligible patients completed the study.
They improved their dietary habits by ~30% and reduced
cancer specific distress by 94% during the 12-month inter-
vention, despite the fact that completers self-reported a life-
style in line with the lifestyle recommendations already at
baseline. Importantly, PA levels did not decrease during a
12-month intervention in cancer patients undergoing chemo-
therapy. We defined ‘feasibility’ for this study as increasing at
least two lifestyle behaviors by at least 20%. This definition
was reached, however, by improving lifestyle behaviors in -
again - a selected sample of a healthier and younger subset
of eligible patients.

The study aimed at retaining >70% of eligible patients
through a low-threshold and individualized study design. Our
observed completion rate of 38% of eligible patients is lower
than aimed for. Comparing the pre-defined feasibility cutoff
in the present study to other studies, aiming at completing
>70% of eligible patients in a 12-month lifestyle intervention
while undergoing active oncologic treatment might have
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been too ambitious. A recently published feasibility study in
adults with lung cancer defined feasibility as a >20% enroll-
ment and a completion rate of 70% for five nurse-patient
contact sessions [31]. Yet, this is contrary to a survey from
our outpatient clinic, where 26 of 27 consecutive queried
patients would have appreciated a lifestyle intervention dur-
ing oncological treatment if it existed (unpublished results).
Compared to dropouts, completers of the present study were
typically nonsmokers, younger with higher levels of baseline
MVPA and a trend towards a healthier diet. Additionally, par-
ticipation in the present study was deterred by increasing
age and cigarette smoking [24]; we did not succeed including
as many elderly and unhealthy patients as aimed for. One
reason for the high dropout, may be dissatisfaction with the
data acquisition burden which resulted in less focus on the
individualized counseling, as expressed through qualitative in-
depth interviews in palliative and curative patients [32,33].
This was despite the fact that the number of questions
was reduced to 30 during monthly counseled sessions.
Nonetheless, selective dropout of the oldest and least healthy
participants is in accordance with previous studies reporting a
‘healthy volunteer bias’ in lifestyle interventions [24,34]. On
the other hand, a dropout rate of 39% in the present study is
lower compared to previous lifestyle interventions in cancer
patients undergoing palliative chemotherapy [20].

Previous studies have reported completion rates from less
than 10 to 50% of eligible patients [20,35-37]. Importantly,
previous studies used as benchmark for comparison rate [38]
have practiced more selective patient inclusion, often in a
curative setting ‘after’ the completion of their oncological
treatment in ‘single’ behavioral interventions of ‘shorter’
duration, typically six to 14 weeks [12,13,38].

Our findings that cancer patients undergoing active onco-
logical treatment were not only able to sustain, but also
improve aspects of their lifestyle, with significant improve-
ments observed for dietary habits and cancer-specific distress,
are presumably of important clinical relevance. Importantly, |
CAN is, to our knowledge, the first lifestyle intervention study
demonstrating the feasibility of a comprehensive and individ-
ualized lifestyle intervention in cancer patients undergoing
chemotherapy, particularly in a palliative setting. For cancer-
specific stress, the observed reduction in the present study
may be attributed to either a ‘ceiling’ or ‘floor effect,
described as a decrease in emotional distress from time of
diagnosis to follow-up [39], or simply due to available support
in the standard care [40], as described previously.

Since previous lifestyle intervention investigators have
reported that receiving chemotherapy is associated with lower
compliance to healthy lifestyle behaviors [6,9,13], our observa-
tions of improved dietary habits and maintained PA level dur-
ing a 12-month low-threshold lifestyle intervention in cancer
patients undergoing chemotherapy are promising, but cannot
be ascribed to participation in the | CAN study alone [1-3,5].

Study limitations

The study is inevitably limited by the lack of control group,
making it impossible to establish any causal effect of the

observed lifestyle changes. Next, the present study is limited
by the exclusion of 36 patients, creating an under representa-
tion of patients treated with palliative intent due to a gate-
keeping process in the present study. However, and
importantly; we observed no significant differences between
participants and those who refused to participate with regard
to treatment intent. We believe these findings support the
conclusion that there is no need for gatekeeping of patients
in a palliative treatment setting from future lifestyle
interventions.

Changes in smoking habits were not depicted due to a
low number of smokers included and subsequently increased
risk of type 2 errors. Next, when using self-report and assess-
ing lifestyle behaviors with seven-day retrospection, recall
bias is likely to occur; particularly in a population experienc-
ing disease and treatment-related side effects such as
‘chemobrain” and memory loss [41]. Objective measures, i.e.,
activity monitors and IT-tools for assessing lifestyle behaviors
at home in ‘real life settings’, may be possible solutions to
the self-report issues in a population with difficulties in self-
reporting [27]. This would also release time for extra counsel-
ing of patients in the clinic, since | CAN participants reported
dissatisfaction with the burden of 30 questions monthly [33].
Future studies are also encouraged to include structured use
and measures of behavior change theories (i.e.,, motivation,
self-regulation and resources) to provide the patients with
more individualized interventions and to identify theoretical
explanations for behavior change in cancer patients under-
going active treatment [42]. Lack of these measures are a
limitation of the present study.

Clinical implications

The implications of lifestyle changes in patients treated with
palliative intent should be further elaborated [17]. Since no
differences in the inclusion or completion of curative or pal-
liative patients were observed, we find that palliative patients
are just as willing and able to participate in a sustained life-
style as patients treated with curative intent. Next, cancer
patients undergoing chemotherapy with palliative intent
were able to maintain their lifestyle behaviors during the 12-
month | CAN study. Healthy dietary habits and cancer-related
distress were even improved in this patient group.
Specifically, after participating for four months, palliative
patients significantly improved their healthy dietary habits
more than curative patients; a trend also observed for PA
level. In fact, after four months, palliative patients reported a
40% increased PA level vs. a 7% ‘decrease’ in curative
patients. Thus, a ‘reversed U-shape’ was observed in palliative
patients healthy dietary habits and PA levels, with a peak
after four months, before returning towards, but importantly
not below baseline levels at end of study after twelve
months. These findings are encouraging, especially since par-
ticipation in the | CAN study was a beneficial experience in
patients treated with palliative intent, as explored in qualita-
tive in-depth interviews [32]. Findings from the qualitative
interviews show that participation provided palliative patients
with boosted confidence, hope for the future and facilitated



for them to take on a more active role during treatment [32].
Consequently, ‘gatekeeping’ of patients in a palliative setting
appears to be both unfortunate and unnecessary. Our find-
ings may be of clinical relevance with regard to harvesting
potential benefits such as improved QOL, well-being, physical
functioning and fatigue [15,16]. Although not an objective of
the present study, increased tolerability to clinically relevant
oncological treatments may have been facilitated by altered
lifestyle in some patients [3]. Combined with documented
feasibility of lifestyle interventions here and previously
reported sense of increased control [32], lifestyle intervention
studies with survival endpoints in patients with advanced
cancer, but a reasonable life expectancy, should be
encouraged.

For the first time, the feasibility of a comprehensive and
individualized lifestyle intervention has been compared dir-
ectly between curative and palliative patients, providing us
with a unique insight into the potential positive role of life-
style interventions in patients undergoing palliative chemo-
therapy. This is a major strength of the present study.

In conclusion, favorable and possibly clinical relevant life-
style changes were observed in cancer patients undergoing
curative or palliative chemotherapy after a 12-month compre-
hensive and individualized lifestyle intervention. Importantly,
palliative patients are willing and able to participate and
even maintain their lifestyles during a 12-month lifestyle
intervention, while undergoing chemotherapy. Our findings
encourage future lifestyle interventions in cancer patients
with advanced disease.
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