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Abstract
Purpose Cancer survivors have increased risk for adverse
health effects, but the risk can be reduced by adopting a
healthy lifestyle. Knowledge of lifestyle in terms of physical
activity (PA), diet (intake of fruit and vegetables [F&V]) and
smoking behaviors of cancer survivors enrolled in an inpatient
educational program and identification of subgroups not meet-
ing the lifestyle guidelines are needed to set up more targeted
programs.
Methods We invited 862 cancer survivors, ≥18 years, diag-
nosed within the last 10 years and about to attend a 1-week
educational program, to participate in this cross-sectional
study. Sixty-seven percent (n=576) returned the questionnaire
before the start of the program. PA, F&V intake (5-A-Day)

and smoking behaviors were self-reported. Logistic regression
analyses were used to identify the characteristics of those not
meeting the guidelines.
Results Sixty-three percent were women, median age was
60 years (range 28–83), 52 % had high education and median
time since diagnosis was 12 months (range 2–119). Fifty-five
percent did not meet the PA guidelines, 81 % did not meet the
5-A-Day guidelines and 12 % were current smokers. In mul-
tivariate analyses, age ≥60 years and low education were as-
sociated with not meeting the PA guidelines, and male gender
and low education were associated with not meeting the 5-A-
Day guidelines. Living alone was associated with smoking.
Conclusions The majority of cancer survivors attending an
educational program do not meet the public guidelines for
PA and diet. Special attention should be given to those who
are male, over age 60 years and with low education.

Keywords Cancer survivors . Lifestyle . Educational
program . Rehabilitation . Physical activity

Introduction

Cancer survivors have increased risk for several late effects
such as cardiovascular diseases, diabetes, osteoporosis, over-
weight and secondary cancers [1, 2]. A healthy lifestyle, in-
cluding regular physical activity (PA), a healthy diet and not
smoking are important factors for reducing the risk for these
conditions and the morbidity and mortality associated with
them [3, 4]. Cancer survivors, even more than the general
population, should therefore be encouraged to follow public
guidelines for PA, diet and tobacco control. These include at
least 150 min of moderate-intensity PA or 75 min of high-
intensity PA per week, consumption of at least five servings
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of fruits and vegetables (F&V) everyday (5-A-Day) and not
smoking [5, 6].

Previous studies indicate that cancer survivors in general
are not more likely to engage in healthy lifestyle behaviors
than subjects from the general population [7–9]; a large pro-
portion does not meet the present guidelines for PA and diet,
and some even continue to smoke [8, 10]. Thus, there is a
considerable need to offer cancer survivors programs that
communicate knowledge on their risk for late effects, benefits
of a healthy lifestyle, as well as advice on strategies to improve
lifestyle behaviors. Rehabilitation programs for cancer survi-
vors can play an important role in this respect, and by knowing
more about the lifestyle behaviors among those who enroll
into such programs, as well as identifying the characteristics
of those who not meet the guidelines for PA, diet and tobacco,
more targeted after-care programs can be offered to those who
need it the most.

So far, studies examining lifestyle behavior in cancer sur-
vivors attending educational programs are limited [11–14]. To
our knowledge only one study has reported adherence to life-
style guidelines among cancer survivors at admission to a 2-
week physical and educational program. The study showed
that 57 % did not meet the PA guidelines and 5 % were
smoking. Dietary behaviors and identification of those not
meeting the guidelines were not reported [13].

The aims of the present study were therefore to examine the
adherence to the PA, diet and tobacco guidelines of cancer
survivors scheduled for an inpatient educational program in
Norway and to identify subgroups with high risk for not meet-
ing the public lifestyle guidelines. Based on previous research
in cancer survivors [15, 16], we also hypothesized that for
cancer survivors attending an educational program, older age
and lower education would be associated with not meeting the
public health guidelines.

Materials and methods

Design

The present investigation is a cross-sectional study of lifestyle
behavior in cancer survivors scheduled to attend a 1-week
inpatient educational program at the Norwegian Resource
Center for Coping with Cancer (Montebello-Center, MBC).
The educational programs were diagnosis - specific, except
for the programs for patients with rare cancer diagnoses that
were mixed. The diagnosis-specific programs are one of sev-
eral types of programs offered at the MBC. Approximately
25–30 diagnosis-specific programs are arranged yearly with
an average of 20 cancer survivors attending each program.
Additionally, the spouses/relatives are invited to take part in
the programs. The programs are arranged by a multidisciplin-
ary team consisting of an oncologist, nurse, social worker,

psychologist, nutritionist and physiotherapist/sports instruc-
tor. The programs last for 6 days and consist of lectures, group
discussions and physical activities, such as outdoor walking,
water gymnastics or exercises in the gym. In addition to lec-
tures about group-specific types of cancer, its treatment, risk
of late effects and other topics, most participants receive one
lecture about PA and one practical lecture about diet. The
programs focus on providing information that could improve
the participant’s coping with cancer-related issues, as well as
information aiming to inspire and point to opportunities for a
healthy lifestyle.

The present study was approved by the South-East
Regional Committee for Medical and Health Research
Ethics and the Institutional Review Board of Oslo
University Hospital. All participants provided signed in-
formed consent.

Participants

FromSeptember 2011 through February 2013, cancer survivors
treated for varying cancer diagnoses who were scheduled to
attend a diagnosis-specific program were invited to participate.
As general routine for the MBC, cancer survivors had to be
referred by a physician confirming a Bneed for the program,^
and they had to be self-reliant (no need for assistance in activ-
ities of daily living). Inclusion criteria for the present studywere
age ≥18 years and observation time <10 years from diagnosis.

On the day of arrival, all eligible survivors were in-
formed about the study and received an informational
letter, a consent form and a questionnaire. Those willing
to participate in the study returned the consent form and
the completed questionnaire before the program started,
i.e. by the next day.

Measurements

Physical activity

PA was assessed by the Nord-Trøndelag Health Study
Physical Activity Questionnaire (HUNT 1 PA-Q) [17].
HUNT 1 PA-Q consists of three questions regarding frequen-
cy, duration and intensity in specific activities, e.g. outdoor
walking, skiing, swimming or training/sport. The participants
answered the following questions: BHow often do you exer-
cise during an average week?^ (Bnever^, Bless than once a
week^, Bonce a week^, B2 to 3 times per week^, Babout every
day^), BFor how long do you exercise (average minutes per
session)?^ (Bless than 15 min^, B15–29 min^, B30 min–1 h^,
Bmore than 1 h^) and BHow hard do you exercise (on
average)?^ (Bno sweating or without losing breath^, Blosing
breath and sweating^, Bto near exhaustion^). These three cat-
egories aimed to describe low, moderate and high intensity,
respectively. The HUNT 1 PA-Q has shown acceptable test–
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retest reliability in a Norwegian young adult male population
[17].

Based on their responses, participants were categorized in-
to two groups: Bnot meeting PA guidelines^ (<150 min of
moderate-intensity PA or 75 min of high-intensity PA per
week) and Bmeeting PA guidelines^ (≥150 min of moderate-
intensity PA or 75min of high-intensity PA per week) (Fig. 1).
Of note, a subgroup among those meeting PA guidelines
(marked with a star in Fig. 1) might include participants ap-
proaching the 150 min of moderate-intensity PA or 75 min of
high-intensity PA per week level but fell short. Due to the time
range within the answer categories, it is not possible to detect
this.

5-A-Day

Two questions covered frequency of F&V intake (not includ-
ing potatoes): BHow many times do you normally eat fruits?^
(B0–3 times/month’, B1–3 times/week^, B4–6 times/week^,
Bonce a day ,̂ Btwice or more a day^) and BHow many times
do you normally eat vegetables?^ (B0–3 times/month^, B1–3
times/week^, B4–6 times/week^, Bonce a day ,̂ Btwice ormore
a day^). One question addressed intake of juice: BHow many
glasses of juice or nectar do you normally drink?^ (1 glass=
1.7 dl) (Bseldom/never^, B1–6 glasses/week^, Bone glass/
day ,̂ B2–3 glasses/day ,̂ B4 glasses or more/day^). The

questions have been validated against intake of the corre-
sponding food based on a 14-day diet diary, and the
Spearman rank correlations were approximately 0.5 [18].

Based on their answers, participants were categorized in
two groups: Bnot meeting 5-A-Day guidelines^ and Bmeeting
5-A-Day guidelines^. As with PA, a subgroup among those
meeting 5-A-Day guidelines might include participants who
were on the verge of meeting guidelines but did not provide
answers that definitely placed them. The combinations of an-
swers that detected those consuming at least 5-A-Day were
those who indicated the maximum response option of ≥4 serv-
ings per day on the sum of the first two questions and ≥1
serving per day (response option number 3, 4 or 5) on the
question that addressed intake of juice. Borderline participants
were the ones with the combinations of answers that provided
eating ≥3 servings per day on the first two summed questions
and ≥1 servings per day (response option number 3, 4 or 5) on
the third question.

Smoking habits

One question addressed smoking habits: BDo you smoke
cigarettes?^ (Byes, daily ,̂ Byes, now and then^, Bno, but I
used to smoke^, Bno, never^). Participants were classified as
Bcurrent smokers^ if they ticked off one of the first two re-
sponse categories and as Bnot current smokers^ if they ticked
off one of the two last response categories.

Covariates Covariates included in the analyses were gender,
age at survey, living status (living together/living alone), edu-
cation (≤12 years/>12 years), cancer diagnosis (breast cancer/
prostate cancer/gastrointestinal cancer/gynecological cancer/
lung cancer/neuroendocrine tumor/mixed group [including
head and neck cancer, lymphoma, brain cancer, myeloma,
sarcoma, leukemia, cancer of the urinary tract, testicular can-
cer and others]), months since diagnosis, previous treatment
(non-systemic treatment [including surgery and/or radiothera-
py]/systemic treatment [including chemotherapy and/or hor-
mone therapy +/− surgery and/or radiotherapy]), relapse of
cancer (no/yes) and comorbidity (no/yes). Comorbidity was
defined as any long-lasting (at least 1 year) physical and/or
psychological condition which had led to reduced daily
functioning.

Statistics

Descriptive statistics were used to describe demographic,
medical and lifestyle characteristics among the partici-
pants. For each of the three guidelines separately, logistic
regression analyses identified demographic and medical
characteristics of those not meeting the guidelines.
Variables that were associated (p<0.05) with the lifestyle
variable in unadjusted analyses were included as

Frequency 
(Times per week) 

Duration No <1 1 2-3 About every day 

L
ow

 in
te

ns
it

y 

<15 min 

15-29 min 

30-60 min 

>60 min 

M
od

er
at

e 
in

te
ns

it
y 

<15 min 

15-29 min * 

30-60 min * 

>60 min * * 

H
ig

h 
in

te
ns

it
y 

<15 min * 

15-29 min * 

30-60 min * 

>60 min * 

Not meeting PA guidelines 

(<150 minutes of moderate intensity PA or 75 
minutes of high intensity PA per week)

Meeting PA guidelines 

(>150 minutes of moderate intensity PA or 
75 minutes of high intensity PA per week)

Fig. 1 Categorizing levels of physical activity based on combinations of
three questions including frequency, intensity and duration into Bnot
meeting PA guidelines^ and Bmeeting PA guidelines^. Asterisk due to
the time range within the answer categories, the fields marked with a
star might include participants approaching the 150 min of moderate-
intensity PA or 75 min of high-intensity PA per week level but fell short
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explanatory variables in the multivariate regression anal-
yses. Independent variables in the three multivariate re-
gression models were checked for multicollinearity by
running a linear regression analysis. No intercorrelations
were observed. Diagnoses were not included in the mul-
tivariate regression analyses together with gender because
several of the diagnoses were gender specific. Adjusted
odds ratios (aOR) are presented with 95 % confidence
intervals (95 % CI). A p-value of less than 0.05 was con-
sidered statistical significant. Analyses were performed by
using SPSS 18.0 for Windows (SPSS, Chicago, IL, USA).

Results

Participant characteristics

Of 862 invited cancer survivors, 576 agreed to participate
(67 %). Sixty-three percent were women, the median age
was 60 years (range 28–83) and the median time since diag-
nosis was 12 months (range 2–119) (Table 1). Other demo-
graphic and medical variables are presented in Table 1.

Among the participants, 55 % did not meet the PA guide-
lines, 81 % did not meet the B5-A-Day^ guidelines and 12 %
were currently smoking (Table 1). Note that numbers in the
variables featured in each of the tables may not always add up
to the total number because of missing data due to incomplete
questionnaires.

Characteristics of those not meeting the guidelines

Older age, low level of education and diagnoses such as
lung cancer, neuroendocrine tumor or the group of mixed
cancer types were associated with not meeting the PA
guidelines in the unadjusted analyses (Table 2). In the
multivariate analyses, participants 60 years or older had
about 50 % increased odds for not meeting the PA guide-
lines compared to those younger than 60 years (aOR 1.55;
95 % CI (1.07–2.25), p=0.02). In addition, low level of
education remained significantly associated with not
meeting the PA guidelines (aOR 1.44; 95 % CI (1.02–
2.04), p=0.04) (Table 2).

Male gender, low level of education, diagnosis of prostate
cancer or the group of mixed cancer types and having solely
received non-systemic treatment were associated with not
meeting the 5-A-Day guidelines in the unadjusted analyses
(Table 3). In the multivariate analyses, male gender was
more than twice as likely to not meet the 5-A-Day guide-
lines compared to female gender (aOR 2.4; 95 % CI (1.43–
4.06), p=0.001) (Table 3). In addition, having a low level of
education was associated with not meeting the 5-A-Day
guidelines (aOR 2.05; 95 % CI (1.3–3.23), p=0.002).

Table 1 Self-reported demographic, medical and lifestyle
characteristics of the participants

Variable Total n (%)

No. of participants 576

Demographical characteristics

Gender

Female 360 (63)

Male 216 (37)

Age (years)

Median (range) 60 (28–83)

Living status (n=573)

Living together 432 (75)

Living alone 141 (25)

Education (n=571)

>12 years 295 (52)

≤12 years 276 (48)

Medical characteristics

Cancer diagnosis

Breast cancer 205 (36)

Prostate cancer 118 (20)

Gastrointestinal cancer 63 (11)

Gynecological cancer 45 (8)

Lung cancer 26 (5)

Neuroendocrine tumor 25 (4)

Mixed groupa 94 (16)

Months since diagnosis

Median (Range) 12 (2–119)b

Treatment (n=567)c

Non-systemic 131 (23)

Systemic 436 (77)

Relapse of cancer (n=560)

No 437 (78)

Yes 123 (22)

Comorbidity (n=563)

No 372 (66)

Yes 191 (34)

Lifestyle characteristics

Physical activity (n=570)

Not meeting PA guidelines 315 (55)

Meeting PA guidelines 255 (45)

5-A-Day fruits and vegetables (n=565)

Not meeting 5-A-Day guidelines 459 (81)

Meeting 5-A-Day guidelines 106 (19)

Current smoking (n=568)

No 497 (88)

Yes 71 (12)

Numbersmay not add up to 576 because ofmissing data (due to incomplete
questionnaires)
a Diagnoses n<25 as head and neck cancer (n=18), lymphoma (n=17),
brain cancer (n=16), myeloma (n=13), sarcoma (n=6), leukemia (n=7),
cancer of the urinary tract (n=5), testicular cancer (n=1) and others (n=11)
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In unadjusted analyses, living alone and having low level of
education were associated with current smoking (Table 4). In
multivariate analyses, only living status remained significantly
associated with current smoking. Compared to those living to-
gether, those living alone were about twice as likely to smoke
(aOR 2.09; 95 % CI (1.23–3.53), p=0.006) (Table 4).

b Total of 29 participants (5 %) reported ≥60 months (5 years) since
diagnosis
c Non-systemic treatment including surgery and/or radiotherapy. System-
ic treatment including chemotherapy and/or hormone therapy +/− surgery
and/or radiotherapy

Table 2 Characteristics of the participants who are not meeting PA guidelines

Unadjusted Adjusteda

Meeting % (n) Not meeting % (n) B SE cOR 95 % CI p B SE aOR 95 % CI p

Gender

Female (ref) 47 (168) 53 (189) 1.0

Male 41 (87) 59 (126) 0.25 0.18 1.29 (0.91–1.82) 0.15

Age (years)

<60 (ref) 51 (148) 49 (145) 1.0 1.0

≥60 39 (107) 61 (170) 0.48 0.17 1.62 (1.16–2.26) 0.004 0.44 0.19 1.55 (1.07–2.25) 0.02

Living status

Living together (ref) 47 (201) 53 (226) 1.0

Living alone 38 (53) 62 (87) 0.38 0.2 1.46 (0.99–2.16) 0.06

Education

>12 years (ref) 50 (146) 50 (146) 1.0 1.0

≤12 years 39 (107) 61 (166) 0.44 0.17 1.55 (1.11–2.17) 0.01 0.37 0.18 1.44 (1.02–2.04) 0.04

Cancer diagnosis

Breast cancer (ref) 53 (108) 47 (95) 1.0 0.02

Prostate cancer 46 (54) 54 (63) 0.28 0.23 1.33 (0.84–2.09) 0.23

Gastrointestinal cancer 40 (25) 60 (37) 0.52 0.3 1.68 (0.94–3.0) 0.08

Gynecological cancer 44 (20) 56 (25) 0.35 0.33 1.42 (0.74–2.72) 0.29

Lung cancer 23 (6) 77 (20) 1.33 0.49 3.79 (1.46–9.83) 0.006

Neuroendocrine tumor 28 (7) 72 (18) 1.07 0.47 2.92 (1.17–7.3) 0.02

Mixed groupb 38 (35) 62 (57) 0.62 0.26 1.85 (1.12–3.06) 0.02

Time since diagnosis (years)

<1 (ref) 41 (114) 59 (164) 1.0 0.21

1–2 49 (89) 51 (94) −0.31 0.19 0.73 (0.5–1.07) 0.11

2–5 51 (41) 49 (39) −0.41 0.26 0.66 (0.4–1.09) 0.1

5–10 38 (11) 62 (18) 0.13 0.4 1.14 (0.52–2.5) 0.75

Treatmentc

Non-systemic (ref) 43 (56) 57 (73) 1.0

Systemic 45 (194) 55 (239) −0.6 0.2 0.95 (0.64–1.41) 0.78

Relapse

No (ref) 46 (199) 54 (233) 1.0

Yes 41 (50) 59 (73) 0.22 0.21 1.25 (0.83–1.87) 0.29

Comorbidity

No (ref) 47 (175) 53 (197) 1.0

Yes 41 (77) 59 (113) 0.27 0.18 1.3 (0.92–1.86) 0.14

95 % CI 95 % confidence interval, SE standard error, cOR crude odds ratio, aOR adjusted odds ratio
a Numbers included in the multivariate analyses were 565
bDiagnoses n<25 as head and neck cancer (n=18), lymphoma (n=17), brain cancer (n=16), myeloma (n=13), sarcoma (n=6), leukemia (n=7), cancer
of the urinary tract (n=5), testicular cancer (n=1) and others (n=11)
c Non-systemic treatment including surgery and/or radiotherapy. Systemic treatment including chemotherapy and/or hormone therapy +/− surgery and/or
radiotherapy
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Discussion

In the present study of cancer survivors attending a 1-week in-
patient educational program, more than half did not meet the PA
guidelines, more than three quarters did not meet the 5-A-Day
guidelines and about one in ten were smoking. Participants older

than 60 years and those with low education were least likely to
meet the PA guidelines. Male gender and those with low educa-
tion were least likely to meet the 5-A-Day guidelines, and those
living alone were most likely to smoke.

In line with findings of larger studies in other countries
including cancer survivors in general, and not those attending

Table 3 Characteristics of the participants who are not meeting the 5-A-Day guidelines

Unadjusted Adjusteda

Meeting % (n) Not meeting % (n) B SE cOR 95 % CI p B SE aOR 95 % CI p

Gender

Female (ref) 23 (83) 77 (271) 1.0 1.0

Male 11 (23) 89 (188) 0.92 0.25 2.5 (1.52–4.12) <0.001 0.88 0.27 2.4 (1.43–4.06) 0.001

Age (years)

<60 (ref) 21 (62) 79 (230) 1.0

≥60 16 (44) 84 (229) 0.34 0.22 1.4 (0.92–2.15) 0.12

Living status

Living together (ref) 20 (84) 80 (340) 1.0

Living alone 16 (22) 84 (116) 0.26 0.26 1.3 (0.78–2.18) 0.31

Education

>12 years (ref) 24 (69) 76 (220) 1.0 1.0

≤12 years 13 (35) 87 (236) 0.75 0.23 2.12 (1.35–3.3) 0.001 0.72 0.23 2.05 (1.3–3.23) 0.002

Cancer diagnosis

Breast cancer (ref) 26 (52) 74 (151) 1.0 0.001

Prostate cancer 8 (9) 92 (108) 1.42 0.38 4.1 (1.95–8.74) <0.001

Gastrointestinal cancer 18 (11) 82 (51) 0.47 0.37 1.6 (0.77–3.29) 0.21

Gynecological cancer 34 (15) 66 (29) −0.41 0.36 0.67 (0.33–1.34) 0.25

Lung cancer 12 (3) 88 (23) 0.97 0.64 2.64 (0.76–9.16) 0.13

Neuroendocrine tumor 17 (4) 83 (19) 0.49 0.57 1.64 (0.53–5.03) 0.39

Mixed groupb 13 (12) 87 (78) 0.81 0.35 2.24 (1.13–4.44) 0.02

Time since diagnosis (years)

<1 (ref) 20 (54) 80 (222) 1.0 0.37

1–2 17 (30) 83 (151) 0.2 0.25 1.22 (0.75–2.0) 0.42

2–5 24 (19) 76 (61) −0.25 0.3 0.78 (0.43–1.42) 0.42

5–10 11 (3) 89 (25) 0.71 0.63 2.03 (0.59–6.96) 0.26

Treatmentc

Non-systemic (ref) 13 (16) 87 (111) 1.0

Systemic 20 (88) 80 (342) −0.58 0.29 0.56 (0.32–0.99) 0.048

Relapse

No (ref) 19 (82) 81 (347) 1.0

Yes 16 (20) 84 (102) 0.19 0.27 1.21 (0.71–2.1) 0.5

Comorbidity

No (ref) 19 (71) 81 (300) 1.0

Yes 19 (35) 81 (152) 0.03 0.23 1.03 (0.66–1.61) 0.91

95 % CI 95 % confidence interval, SE standard error, cOR crude odds ratio, aOR adjusted odds ratio
a Numbers included in the multivariate analyses were 552
bDiagnoses n <25 as head and neck cancer (n=18), lymphoma (n=17), brain cancer (n=16), myeloma (n=13), sarcoma (n=6), leukemia (n=7), cancer
of the urinary tract (n=5), testicular cancer (n=1) and others (n=11)
c Non-systemic treatment including surgery and/or radiotherapy. Systemic treatment including chemotherapy and/or hormone therapy +/− surgery and/or
radiotherapy
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educational programs, the majority of the participants in our
study did not meet the PA guidelines [7, 10, 19]. Concurrent
with our findings, Kiawkowski et al. also found that more than
half of breast cancer patients scheduled for a 2-week post-
treatment physical and educational program did not meet the
PA guidelines [13].

A study from Denmark reported that cancer survivors
attending an educational program similar to ours were on
average physically active 5 h per week [11]. Another
study from the same center reported that 62 % of the
participants were physically active 3.5–21 h of low/
moderate intensity per week [12].

Table 4 Characteristics of the participants who are not meeting the smoking guidelines

Unadjusted Adjusteda

Meeting % (n) Not meeting % (n) B SE cOR 95 % CI p B SE aOR 95 % CI p

Gender

Female (ref) 88 (314) 12 (44) 1.0

Male 87 (183) 13 (27) 0.05 0.26 1.05 (0.63–1.76) 0.84

Age (years)

<60 (ref) 85 (252) 15 (43) 1.0

≥60 90 (245) 10 (28) −0.4 0.26 0.67 (0.4–1.11) 0.12

Living status

Living together (ref) 90 (382) 10 (44) 1.0 1.0

Living alone 81 (112) 19 (27) 0.74 0.27 2.1 (1.24–3.53) 0.006 0.5 0.26 2.09 (1.23–3.53) 0.006

Education

>12 years (ref) 90 (263) 10 (29) 1.0

≤12 years 85 (229) 15 (42) 0.51 0.26 1.66 (1.0–2.76) 0.048

Cancer diagnosis

Breast cancer (ref) 87 (177) 13 (27) 1.0 0.66

Prostate cancer 86 (99) 14 (16) 0.06 0.34 1.06 (0.55–2.06) 0.87

Gastrointestinal cancer 86 (54) 14 (9) 0.09 0.42 1.09 (0.48–2.47) 0.83

Gynecological cancer 91 (41) 9 (4) −0.45 0.56 0.64 (0.21–1.93) 0.43

Lung cancer 80 (20) 20 (5) 0.49 0.54 1.64 (0.57–4.73) 0.36

Neuroendocrine tumor 88 (22) 12 (3) −0.11 0.65 0.89 (0.25–3.19) 0.86

Mixed groupb 92 (84) 8 (7) 0.61 0.44 0.55 (0.23–1.31) 0.17

Time since diagnosis (years)

<1 (ref) 88 (245) 12 (35) 1.0 0.69

1–2 86 (156) 14 (26) 0.15 0.28 1.17 (0.68–2.01) 0.58

2–5 91 (71) 9 (7) −0.37 0.44 0.69 (0.29–1.62) 0.39

5–10 89 (25) 11 (3) −0.17 0.64 1.84 (0.24–2.93) 0.78

Treatmentc

Non-systemic (ref) 87 (112) 13 (17) 1.0

Systemic 88 (378) 12 (54) −0.06 0.3 0.94 (0.53–1.69) 0.84

Relapse

No (ref) 87 (375) 13 (56) 1.0

Yes 89 (109) 11 (14) −0.15 0.32 0.86 (0.46–1.6) 0.64

Comorbidity

No (ref) 89 (326) 11 (40) 1.0

Yes 85 (161) 15 (29) 0.38 0.26 1.47 (0.88–2.45) 0.14

95 % CI 95 % confidence interval, SE standard error, cOR crude odds ratio, aOR adjusted odds ratio
a Numbers included in the multivariate analyses were 560
bDiagnoses n <25 as head and neck cancer (n=18), lymphoma (n=17), brain cancer (n=16), myeloma (n=13), sarcoma (n=6), leukemia (n=7), cancer
of the urinary tract (n=5), testicular cancer (n=1) and others (n=11)
c Non-systemic treatment including surgery and/or radiotherapy. Systemic treatment including chemotherapy and/or hormone therapy +/− surgery and/or
radiotherapy
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Consistent with our hypothesis, older age and low educa-
tion were associated with not meeting the PA guidelines, in-
dicating that this group of survivors has the highest risk of
being inactive and does need special attention. These associ-
ations have also been found in cancer survivors in general [15,
20–22]. This suggests that cancer survivors attending an edu-
cational program are similar to other cancer survivors in terms
of PA behavior. Therefore, these programs should include
information about the association between late effects and
PA after cancer, especially among those who are older and
with less education.

Results from larger studies including cancer survivors in
general, and not those attending educational programs, show
that the majority do not meet the 5-A-Day guidelines [10, 19].
We found the same in the present study, suggesting that cancer
survivors scheduled for educational programs are similar to
other cancer survivors in terms of dietary behavior. Hoybye
et al. reported that approximately 45 % of men and 65 %
women have a Bhigh intake of F&V^ [11]. However, they
did not define Bhigh intake^, which hinders comparisons. In
line with our expectation, low education was associated with
not meeting the 5-A-Day guidelines. Also, being male was
associated with eating less fruit and vegetables compared to
women. In a recent study, Wang et al. found that breast cancer
survivors were more likely to eat 5-A-Day compared to sur-
vivors of other cancer diagnoses such as prostate cancer [23],
supporting evidence regarding gender differences. Our results
indicate that the program could be even more targeted. Special
focus on the intake of F&V for men and individuals with low
education can be a step to improve the program.

The percentage of smokers in the present study is slightly
lower (12 %) compared to larger studies of mixed group of
cancer survivors showing that about 15–20 % are current
smokers [8, 24]. Hoybye et al. found that among cancer sur-
vivors participating in a 1-week educational program in
Denmark, between 2002 and 2005, 29 % of men and 23 %
of women were current smokers [11]. The proportion of par-
ticipants with smoking-associated cancers and the educational
level of the participants in the study by Hoybye et al. are
similar to our sample [11]. Also, rates of smoking in
Denmark and Norway are comparable (http://data.euro.who.
int/hfadb/), and we did not expect such a discrepancy
regarding smoking habits. However, the difference might
partly be related to time trends since the smoking prevalence
in the general population has been reduced over the years.

We found an association between living alone and
smoking. A recent nationwide study conducted by the
American Cancer Society among cancer survivors did not
detect such an association, but smoking was associated with
younger age, lower education and income and greater alcohol
intake [25]. In a univariate analysis, the association between
low education and smoking was also found in our sample. Of
note, we had no information about income and alcohol intake.

In addition, we have to be aware of the relatively small sample
size of 71 current smokers in the interpretation of our data and
the corresponding risk of a type II statistical error.

In general, results from population-based surveys have
found no differences or modest differences in lifestyle behav-
iors between cancer survivors and the general population
[7–9]. This indicates that few cancer survivors are motivated
by the teachable moment, or if they are, they do not adhere to
lifestyle changes over time and long term. Our clinical impres-
sion is that information about lifestyle is not an integrated part
of follow-up practices for Norwegian cancer survivors.
However, there still is potential for improvements in health
behavior in this group. A recent systematic review reports a
significant positive association between higher nutrition
knowledge and higher intake of F&Vs [26]. Results from
the 2010 LIVESTRONG survey among 2615 cancer survi-
vors showed that greater knowledge about how to reduce can-
cer risk was associated with greater likelihood of engaging in
positive lifestyle behaviors, such as increasing PA and/or
changing diet [27]. Hence, educational programs for cancer
survivors should incorporate information and practical ses-
sions on PA and diet and give information on smoking cessa-
tion for smokers. Our results indicate that the programs could
be even more targeted for survivors at highest risk of not
meeting lifestyle guidelines. Such educational programs
might also invite and initiate participation in further programs
with more specific interventions of PA and nutrition aiming
for behavioral change. And for some, follow-up with, for ex-
ample, systematic telephone interviewing combined with a
home-based lifestyle intervention subsequently after the pro-
gram at MBCs could be helpful. Focus on these changeable
lifestyle factors could enhance positive health behavior chang-
es among cancer survivors and needs to be further investigated
in behavior change trials. In future research, readiness for
change or self-efficacy should be incorporated to give us
added insight on why high-risk subgroups do not engage in
health-related behaviors and how we can help them to start
and maintain behavior change.

The strengths of our study are that this is the first report of
all three lifestyle behaviors among Norwegian cancer survi-
vors about to attend an educational program; moreover, our
sample is large, and the response rate is good. Our primary
limitations were our reliance on self-reported data and the fact
that individuals tend to overestimate their healthy lifestyle
behaviors [28]. Another limitation of our study is recall bias
related to self-report [29], which may be even more problem-
atic due to reduced cognitive functioning commonly reported
with some forms of cancer treatment [30]. Objective PA mea-
sures, as for example accelerometry, are alternatives but were
not practically feasible in the present setting. In line with the
contemporary exercise guidelines, not only aerobic exercises
but also resistance exercises are recommended [6].
Unfortunately, we were not able to separate types of exercise
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performed since the HUNT 1 PA-Q did not include separate
items for aerobic and resistance exercises. In future studies,
questionnaires including specific items regarding resistance
exercise should be considered.

The HUNT 1 PA-Q has been validated in healthy men aged
20–39 [17], and consequently we cannot be sure that the
HUNT 1 PA-Q is optimal for the present sample including
men and women, several cancer types and a relatively broad
age range. However, we did not receive any comments from
the participants, and the number of missing values for each
item was acceptable, indicating that the HUNT 1 PA-Q per-
formed satisfactory. Thus, in our opinion, the questionnaire is
simple to understand, it has good face validity and it is being
used in large-scale health surveys in Norway including sam-
ples with different ages, gender, illnesses, etc. (https://www.
ntnu.edu/hunt). In addition, and as seen in other studies [11,
12, 14], our participants were overrepresented by females,
highly educated and breast cancer survivors. This skewed
distribution limits the possibility to generalize our results to
the broader population of cancer survivors.

In conclusion, the majority of cancer survivors attending a
1-week educational program do not meet lifestyle guidelines
in terms of PA and F&V intake. Participants older than
60 years, male gender and those with low education are at
higher risk of not meeting these lifestyle guidelines, and spe-
cial attention should therefore be paid to these subgroups.
Educational programs might be a significant arena to improve
knowledge of the association between late effects and lifestyle
in cancer survivors. Information on the benefits of PA, intake
of F&Vand non-smoking, as well as information on why this
is of special importance therefore seems highly relevant topics
for such programs.
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