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Abstract

Aim. The aim was to assess feasibility of a 3+ 1 week inpatient rehabilitation program for cancer survivors, to explore
characteristics of the attending participants and examine changes in work status, symptoms and functioning, level of fatigue,
exercise and physical performance following rehabilitation. Methods. This was an open intervention study involving cancer
survivors having completed primary cancer treatment. The multidisiplinary program consisted of physical training, patient
education and group sessions. Participant were assessed at primary stay (TO0), at follow-up stay 8-12 weeks later (T'1), and
six months after T1 (T2). Symptoms and functioning were assessed by the European Organization for Research and Treat-
ment Core Quality-of-Life Questionnaire, physical fatigue by Fatigue Questionnaire, physical exercise by The Nord-
Trendelag Health Study Physical Activity Questionnaire and physical performance by aerobic capacity (VO,__ ), 30 second
Sit-to-stand (STS) and Maximum Step Length (MSL). Linear mixed models were used in analyses. Results. One hundred
and thirty-four of 163 included participants (82%) completed both rehabilitation stays and returned questionaires at T2.
The majority of completers were females (81%), breast cancer survivors (60%), highly educated and with mean age of
52.8 years (SD of 8.1). Participants had higher level of symptoms and fatigue and lower functioning at admission compared
to a Norwegian reference population. However, they reported higher physical exercise level and 47% reported improved
work status from TO to T2. Symptoms and functioning, fatigue, physical exercise and physical performance improved sig-
nificantly from TO to T1 and were maintained at T2. Conclusions. The rehabilitation program was feasible and symptoms
and functioning normalized following rehabilitation. The program mainly recruited well-educated breast cancer survivors,
reporting relative high level of physical exercise. More focus should be put on recruiting and selecting those who need
comprehensive inpatient rehabilitation and also compare the effects of inpatient with outpatient rehabilitation programs.

The complexity of curative cancer treatment has Norwegian cancer survivors have reported need for

increased and patients often receive multimodal
treatment including surgery, radiotherapy and
chemotherapy resulting in increased survival [1]. A
significant number of cancer survivors experience
negative effects of the disease and the treatment on
functioning, which may persist many years after can-
cer treatment has ended [2]. As many as 63% of

at least one rehabilitation service two to three years
after diagnosis [3]. Forty-three percent of the survi-
vors reported need for physical therapy, followed by
physical training (34%) and psychological counsel-
ling (27%) [3].

Long-term effects of the cancer disease and treat-
ment may cause impaired ability to stay in work even
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several years after end of treatment, and a meta-
analysis showed that cancer survivors are more likely
to be unemployed than healthy controls [4]. In order
to go back to normal life as soon as possible, differ-
ent rehabilitation programs aiming to improve func-
tioning and work ability have been proposed.

Complaints such as fatigue and other symptoms
lead to lower quality of life, reduced physical activity
and reduced functioning in activities of daily living
during and after cancer treatment. A recent review
of studies published the last two decades concluded
that physical exercise is the most effective single
intervention for decreasing fatigue and improving
physical functioning [5]. Furthermore, a Cochrane
review concluded that multidisciplinary interven-
tions combining physical training, patient education
and counselling resulted in higher return to work
rates compared to care as usual [6]. Assessment of
the effect of multidisciplinary rehabilitation has
mainly been based on outpatient programs. Studies
regarding inpatient programs for cancer patients are
few, with significant heterogeneity in terms of design,
patient characteristics, duration and content of the
rehabilitation program. A recent published random-
ized study comparing a six-days in-patient psychoso-
cial rehabilitation course with a light-to-moderate
physical exercise component for cancer patients
compared to usual care did not significantly relieve
distress or improve well-being [7]. In contrast, a mul-
tidisciplinary inpatients program with a pre-post
design including physical exercise and education of
three to four weeks duration among breast cancer
patients showed promising improvements in several
domains of health-related quality of life [8]. In Nor-
way, it has been a tradition to offer inpatient reha-
bilitation programs for patients with different chronic
diseases such as chronic obstructive lung disease and
cardiac diseases. In order to plan for the best future
rehabilitation program for cancer survivors, better
knowledge about the organization of cancer reha-
bilitation services is warranted, and thus the effect
of inpatient rehabilitation programs should be
explored.

Rehabilitation programs should be offered cancer
survivors who have need for support to regain func-
tion. A recent cross-sectional survey found that living
alone, having changed employment status due to
cancer, receiving or have received chemotherapy and
co-morbidities were factors associated with unmet
needs of rehabilitation services [3]. Furthermore,
breast cancer survivors and those with high educa-
tional level more frequently report the need for phys-
ical training than other cancer survivors [9].

A systematic review of rates of adherence and
completion of exercise programs offered to cancer
survivors show that about two-thirds of patients

invited to undertake a program of therapeutic exer-
cise program accept it, but only about half of those
offered a program completed it [10]. However, to our
knowledge, no earlier study has addressed the char-
acteristics, the adherence- and drop out rate among
the participants attending inpatient and multidisci-
plinary rehabilitation programs for cancer survivors.

In 2008, and funded by the Norwegian gover-
ment initiated program “Fast — Return to Work (Fast
— RTW)”, the University Hospital in Trondheim in
collaboration with a rehabilitation center in Norway
started an inpatient rehabilitation program for cancer
patients. The aim with this project was to systemati-
cally collect data among those who participated and
examine feasibility and changes in work status, health
related quality of life and fatigue from start of the
program to immediately after the end of the program
and at six months follow-up.

In the present study the aim was to examine
patient characteristics, feasibility, level of symptoms
and functioning at admission and change in symp-
toms, functioning and work status of a 3 +1 week
multidisciplinary inpatient cancer rehabilitation
program. The following research questions were
addressed: What characterizes the cancer survivors
referred to the inpatient rehabilitation program
(patient characteristics)? What is the level of HRQoL.,
fatigue and physical exercise at admission to the pro-
gram compared to the age and gender matched Nor-
wegian reference population (patient characteristics)?
Who refers the cancer survivors (feasibility) and at
what stage in the disease trajectory are they (patient
characteristics)? How many cancer survivors com-
plete the rehabilitation program (adherence) and
what is the drop out rate (feasibility)? The second
aim was to assess changes in symptoms and function-
ing, physical fatigue, level of physical exercise, phys-
ical performance and work status from admittance
of the primary stay to the follow-up stay and six
months later.

We hypothesized that at admittance, the cancer
survivors have lower level of functioning and physical
exercise, more symptoms and higher level of fatigue
compared to the general population. We also hypoth-
esized that these outcomes improved after rehabilita-
tion and were maintained at six months after
follow-up stay.

Material and methods
Study design and recruitment procedures

This was an open prospective intervention study
among participants with different cancer diagnoses
attending a new inpatient cancer rehabilitation pro-
gram. All participants attending the cancer rehabili-
tation program were asked to participate in the period
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the pilot study was in progress, i.e. the inclusion cri-
teria for inclusion in the study and for a stay at the
center were the same. The patients were recruited by
primary care physicians or from cancer departments
at hospitals in the central part of Norway. Addition-
ally, The Norwegian Labor and Welfare Administra-
tion (NAV) (http://www.nav.no/) also referred persons
to the program. NAV is a public authority that is
concerned with work-oriented initiatives and is a ser-
vice aiming to get individuals on sick leave back to
work.The new rehabilitation program was announced
for doctors and nurses at the different cancer hospi-
tal departments through monthly information meet-
ings, by written information and short features on
the television screens in general practitioners’ waiting
room. The study period was from August 2008 to
October 2010.

The inclusion criteria were as follows: 1) having
any cancer diagnosis; 2) being within employment
age (18-67 years); 3) being employed and on sick
leave or at self-defined risk of sick leave at the start
of the program; 4) having completed primary cancer
treatment (except for hormone therapy) and; 5) hav-
ing Karnofsky's performance status (KPS) of 70 and
above [11]. Exclusion criteria were alcohol- or drug
abuse and mental impairment.

Assessments were performed at the start of the
primary stay (TO0), at arrival of the follow-up stay
8-12 weeks later (T'1) and six months after the end
of the follow-up stay (T2, mailed questionnaires).
Demographic data were collected directly from the
participants and medical data and co morbidities
from the participants’ medical records and through
information from the cancer survivor collected by
the doctor.

The intervention

The inpatient cancer rehabilitation program took
place at Reros Rehabilitation Centre located in the
middle part of Norway. The participants attended a
three weeks (15 days) primary stay and a one week
(five days) follow-up stay eight to 12 weeks after the
primary stay. On the weekends, the participants were
encouraged to stay at the rehabilitation center and to
be physically active. However, there was no scheduled
program on the weekends and some participants pre-
ferred to travel home. The participants were enrolled
in groups of 10 to 15 persons of both genders. At
arrival all participants had a consultation with a nurse
or a doctor where the participants set individual goals
for their rehabilitation based on their self-defined
needs. The goal combined with the initial assessments
formed the basis for the specific content of their stay.
All participants attended a common program consist-
ing of physical training, patient education with group

discussions using a cognitive approach focusing on
change in dysfunctional thinking, behavior and
emotional responses (Supplementary Table I, avail-
able online at http://informahealthcare.com/doi/abs/
10.3109/0284186X.2012.699684). Topics for the
patient education were: 1) cancer disease, treatments
and short- and long-term side-effects; 2) physical
training; 3) nutrition; 4) the consequences of cancer
disease on economy and work situation; 5) partner-
ship; 6) psychological reactions and distress manage-
ment and; 7) coping strategies related to living with
cancer. The nutrition and diet education had a theo-
retical part complemented with a practical part in the
kitchen. Patient education of various topics was run
as lectures with group discussions lead by oncologists/
physicians, physiotherapists/sport instructors, dieti-
cians, social workers, sexual therapists/nurses and psy-
chologists. Individual consultations were provided
on request. In addition, as peers the participants
discussed challenges during the stay.

The main goal of the physical training sessions
was to improve aerobic capacity and stimulate to
regular physical training. Physical training was per-
formed twice a day with sessions lasting from 60
to 120 minutes, consisting of different indoors- and
outdoors activities (see Appendix for full list of activ-
ities and detailed time schedule). During the physical
training sessions, the participants were encouraged
to push themselves to perceived intensities of 3—4
(“moderate intensity”, i.e. talking pace) on the mod-
ified Borg CR10 scale [12] at least twice a week. For
interval training, also at least twice a week, the per-
ceived intensity was recommended to be 5-7, (“strong
intensity” to “very strong intensity”, i.e. difficult to
speak long sentences). The participants were advised
to continue exercising between the primary- and
follow-up stay.

The total time spent on physical training, patient
educations and group discussions for each partici-
pant was approximately 100 hours. The lectures
accounted for about 15 hours, the group discussions
25 hours, and the physical training 60 hours of the
total active hours.

Health related quality of life (HRQoL)
(EORTC QLQ-C30)

Physical-, physical role-, emotional-, cognitive-, and
social functioning, symptoms (fatigue, nausea and
vomiting, pain, dyspnea, insomnia, appetite loss,
constipation, diarrhea), financial difficulties and
global health status were assessed by scales from the
cancer specific health related quality of life question-
naire European Organization for the Research and
Treatment of Cancer Quality of Life Questionnaire
Core 30 (EORTC QLQ-C30) [13]. The raw scores
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were linearly transformed to 0-100 scales [13].
Higher scores represent better functioning. A differ-
ence of 10 points or more is considered as clinically
relevant [14]. Data from a randomly selected sample
of 1965 Norwegians between 19 and 93 years of age
drawn from the National Register were used as refer-
ences/norms [15]. The compliance rate was 68%
including all follow-ups, the mean age 47.4 years,
48% were females, and 26% had university
education.

Farigue

Fatigue was assessed by the Norwegian version of the
Fatigue Questionnaire (FQ) [16]. FQ contains 11
items, giving a total fatigue score (all items, 0-33
scale) that is further divided into physical fatigue
(seven items, 0-21 scale) and mental fatigue (four
items, 0—12 scale). Higher scores indicate more fatigue.
Data from a random sample of 2323 Norwegians
drawn from the National Register was used as refer-
ence data. The response rate was 67%, the age range
19-80 years, mean age 44.9 (SD 16.5) years, 9% were
females, and 28% had university education [17].

Level of physical exercise

Physical exercise was assessed by the The Nord-
Trondelag Health Study Physical Activity Question-
naire (HUNT 1 PA-Q) developed as part of a
Norwegian longitudinal population based health
survey (http://www.ntnu.no/hunt/english) [18], com-
prising one item on frequency, one on duration and
one on intensity of physical exercise the last seven
days. Physical exercise is addressed as; “for example
going for walks, skiing, swimming or training/sport”.
An index score was calculated based on the product
of frequency, duration and intensity, giving a range
from 0 (lowest) to 15 (highest) [18]. The question-
naire has demonstrated acceptable test-retest reli-
ability in adult males [18]. Data from a random
sample of 35 649 inhabitants from the HUNT 3
study (http://www.ntnu.no/hunt/english) [19] were
used as reference data. The response rate was 54%,
the age range 19-92 years, mean age 53.4 (SD 14.8)
years, 57% were females, and 26% had college/uni-
versity education.

Work status

A single question about current work status was
reported by the participants: “What is your present
work situation?” The response alternatives were; 1)
full-time work (%); 2) part-time work (%) and sick
leave (%); 3) sick leave (100%); and 4) disabled or
on rehabilitation benefit. Changes in work status

were calculated by comparing work status at TO and
T2, with possibilities of: 1) decreased work status (a
change from full- or part-time work status to sick
leave or to a higher percent sick leave); 2) no change
in work status (unchanged work status, sick leave or
disablement/rehabilitation benefit); or 3) improved
work status (decrease in proportion of sick leave, or
from disablement/rehabilitation benefit to full- or
part-time work status).

Physical performance tests

Aerobic capacity was assessed as VO, (ml/kg/min)
on a continuous stairway treadmill (Woodway PPS
55 med-I), 10 minutes test protocol using a Jaeger
Oxycon Delta test instrument. The speed was con-
stant and inclination of treadmill-ramp gradually
increasing with 2% every minute up to exhaustion.

A repeated Sit-to-stand (STS) test was used as
an indicator of lower body strength [20]. It records
how many times a patient manages to rise from sit-
ting on a chair (43 cm seat height and without arm-
rests) to full stand and return back to initial seated
position within 30 seconds. Arms were crossed and
held against the chest. The test has previously been
tested in adults over 60 years of age with test-retest
intraclass correlation of 0.84 for males and 0.92 for
females [20].

The Maximum Step Length (MSL) test was
used to assess functional balance and strength [21].
The test assesses maximal forward step length and
was performed standing with parallel legs behind a
marked line. The participants were told to take as
long as possible step forward with one leg and the
other leg planted, and in one step return to the ini-
tial position. The same optional leg was used each
time. The procedure was repeated five times and the
mean of the last three trials measured from toe to
toe (cm) used as test variable. The test has previ-
ously been found to be a reliable and valid test in
older females [21].

Statistical methods

Statistical analyses were conducted using the soft-
ware package SPSS, version 17.0 forWindows (SPSS,
Inc., Chicago, Illinois, USA). Differences between
completers and drop outs were tested by Fisher's
exact test, Mann-Whitney U-tests and Independent
sample t-tests. Results are presented as means and
95% confidence intervals (CI). Norwegian reference
data for the EORTC QLQ-C30 [15], the FQ [17],
and HUNT 1 PA-Q [18] were weighted according
to the gender- and age distribution of the study sam-
ple of cancer survivors, using linear mixed models.
Analyses of change (time effect) were assessed by
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linear mixed models using all available data for each
subject. Mixed models are not affected by randomly
missing data [22]. For variables with significant time
effect we performed post hoc tests of changes between
TO0 and T'1 and between TO and T2. Data on change
are presented for main effect of time and effect
of time. A significance level of p<<0.05 was used in
all analyses and all tests were two-tailed.

Ethics

The study was conducted according to the guidelines
of the Helsinki Declaration. Written informed con-
sent was obtained from all patients prior to participa-
tion and the study was approved by The Norwegian
Data Inspectorate Board and the Regional Commit-
tee for Medical and Health Research Ethics in Cen-
tral Norway. Participation in the study was voluntary
and did not affect the rehabilitation services.

Results
Completion rate

Hundred and seventy-one cancer survivors were
admitted to the cancer rehabilitation program, of
whom four did not meet and four did not want to
participate in the study (Figure 1). Thus, 163 partici-
pants were included at the start of the primary stay.
Four dropped out during the primary stay due to
medical complications, and 16 did not meet at
follow-up stay due to the medical situation (n=7),
death (n=2), return to work (n=3) or family and

Eligible for inclusion
N=171

social concerns (n = 4).Two died in the period between
primary- and follow-up stay and two in the period
between secondary stay and six months follow-up.
Finally, 82% (n=134) of the included participants
completed the assessments at TO, T1 and T2.

Characteristics of the participants

Table I shows demographics and medical character-
istics for included participants (n = 163), completers
and drop outs. A significantly higher portion of the
drop outs were males (p = 0.048), more of the drop
outs had high school as the highest educational level
(p=0.015), on disablement- or rehabilitation benefit
(p =0.017),ahigherportion were smokers (p<<0.003),
and significantly less of the drop outs had received
previous hormonal treatment (p =0.011). However,
the drop outs reported lower mental fatigue com-
pared to the completers (5.2 vs. 6.2 for the com-
pleters, p =0.022).

Forty-two percent of the included participants
(n=163) were referred from NAV, 34% from family
physicians and 24% from hospital physicians. Mean
age was 52.5 = 8.1 years, ranging from 25-66 years,
77% were females, 56% had breast cancer, 34% had
college/university education =4 years, mean KPS was
87+ 12, and mean BMI 25.7 +4.2 kg/m?. Median
time since cancer diagnosis was 0.9 years and 52%
had been diagnosed with cancer within last year, 17%
between one and two years earlier and 31% more than
two years earlier. Twenty-eight percent of the com-
pleters had relapse of cancer and/or metastasis.

N = 8 did not meet (n = 4),

A

Included in the study (T0)
N =163

did not want to participate (n = 4)

N=4

A

Completed primary stay
N =159

»> dropped out due to
medical complications

N = 16 dropped out due
»| to medical deterioration (n = 7),

A

Completed follow-up stay (T1)
N =143

deaths (n = 2) return to work
(n = 3) or family concerns (n = 4)

A

Returned questionnaire at 6
months follow-up (T2)
N =134

> N=9
Did not return questionnaire

Figure 1. Flow chart of number of completers and drop out at the different points in time; inclusion (TO0), follow-up stay (T1) and

6 months follow-up (T2).
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Table 1. Sample characteristics for completers and drop outs.

p-value between

Drop outs completers and
Variable Total N (%) Completers N (%) Total N (%) drop outs
163 (100) 134 (100) 29 (100)
Sex
Female 126 (77) 108 (81) 18 (62) 0.048
Male 37 (23) 26 (19) 11 (38)
Age (years)
25-44 23 (14) 19 (14) 4 (14) 0.957
=45 140 (86) 115 (86) 25 (86) 0.957
Karnofsky status (0-100) (n=160)
<80 29 (18) 21 (16) 8 (28) 0.180
=80 131 (82) 110 (84) 21 (72)
Cohabitation (n=163)
Married/cohabitant 105 (65) 87 (65) 18 (64) 0.832
Single, divorced or widowed 57 (35) 47 (35) 10 (36) 1.000
Children (n=162)
Yes 142 (88) 120 (90) 22 (79) 0.064
No 20 (12) 14 (10) 6 (21)
Highest educational level (n=161)
High school 71 (44) 51 (39) 20 (69) 0.015
College/university <4 years 36 (22) 33 (25) 3 (10) 0.137
College/university =4 years 54 (34) 48 (36) 6 (21) 0.133
Work status
Full-time work 25 (15) 23 (17) 2(7) 0.255
Part-time work 24 (15) 23 (17) 13) 0.080
Sick leave 89 (54) 72 (54) 17 (59) 0.685
Disablement- or rehabilitation benefit 25 (15) 15 (11) 9 (31) 0.017
Smoker (n=155)
Yes 24 (15) 14 (11) 10 (36) 0.003
No 131 (85) 113 (89) 18 (64)
Cancer diagnosis
Breast 92 (56) 80 (60) 12 (41) 0.098
Gastro-intestinal cancer 18 (11) 14 (10) 4 (14) 0.531
Gyn. cancer 11 (7) 8 (6) 3 (10) 0.415
Hematological/lymphoma 11 (7) 10 (8) 1(3) 0.691
Lung 8 (5) 6 (5) 2 (7) 0.633
Urological cancer 8 (5) 6 (5) 2(7) 0.633
Other 15 (9) 10 (8) 5(17) 0.147
Relapse of cancer and/or metastasis
Yes 45 (28) 34 (25) 11 (38) 0.177
No 118 (72) 100 (75) 18 (62)
Time since cancer diagnosis
< 2 years 117 (72) 93 (69) 24 (83) 0.177
=2 years 46 (28) 41 (31) 5(17) 0.177
Previous cancer treatment
Cytostatica (n=158) 122 (77) 100 (78) 22 (76) 1.000
Radiation therapy (n=156) 108 (69) 89 (70) 19 (68) 1.000
Hormonal (n= 145) 63 (43) 58 (47) 5 (24) 0.011
Ongoing cancer treatment
Cytostatica (n=151) 4 (3) 3(2) 1@ 0.547
Radiation therapy (n=151) 1) 1) 0 1.000
Hormonal (n=157) 67 (43) 60 (47) 7 (24) 0.060
Target (n=150) 6 (4) 5 (4) 1@ 1.000
Other treatments (n= 146) 13 (9) 12 (10) 1@ 0.467
Co morbidity (n=157)
Yes 40 (26) 30 (23) 10 (36) 0.232
No 117 (74) 99 (77) 18 (64)
Economical problems (n=160)
Yes 28 (18) 23 (17) 5 (18) 1.000
No 132 (82) 109 (83) 23 (82)
Body mass index (T1) (n=152)
<18.5 kg/m? 1) 1 (1) 0 1.000
18.5-24.9 kg/m? 76 (50) 64 (50) 12 (48) 0.547
25.0-29.9 kg/m? 51 (34) 43 (34) 8 (32) 0.826

=30.0 kg/m? 24 (16) 19 (15) 5 (20) 0.772
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Levels of HRQoL, fatigue and physical exercise
compared to reference data

Compared to an age and gender matched healthy
Norwegian reference population, the participants
had on admission significantly lower HRQoL, with
scores between 13.0 and 37.1 points lower on the
functional scales, between 3.4 and 22.5 higher on the
symptom scales, 14.8 lower on the global health sta-
tus, and with scores 5.5 and 1.8 points higher on
respectively physical- and mental fatigue (Table II).
Self-reported level of physical exercise was however
1.5 points higher compared to an age and gender
matched Norwegian reference data and remained
higher at all three assessment points. HRQoL nor-
malized during the follow-up, while fatigue was
normalized already at T'1.

Changes in self reported outcomes

Throughout the study period all functions improved,
demonstrated by a significant main effect of time
(p=0.014), except for financial impact (p=0.35).
There were significant changes in all symptoms and
functioning scores, fatigue and level of physical exer-
cise from TO to T1 and from TO to T2 (Table II). PF
increased from 74.3 at TO to 83.6 at T'1 (change of
9.3 points) and to 86.4 at T2 (change of 12.1 point)
(p<0.001). EF increased from 68.2 at TO to 81.6 at
T1 (change of 13.4 points) and to 79.9 at T2 (change
of 11.7 points) (Table II). Physical fatigue decreased
from 13.6 at TO to 8.1 at T1 (change of 5.5 points)
and to 9.3 at T2 (change of 4.3 points) (p<0.001).
The remaining HRQolL-scores from the EORTC
and physical, mental and total fatigue (FQ) are
reported in Table II. Level of physical exercise
increased from 3.6 at TO to 5.7 at T1 (increase of
2.1 points) and to 4.9 at T2 (increase of 1.3)
(p<0.001).

Physical performance tests

The level of VO, . increased with 2.5 ml/kg/min
from TO to T1 (from 31.3 to 33.8 ml/kg/min) (Table
IIT). The number of STS repetitions increased with
4.2 (from 18.2 to 22.4), and MSL with 7.7 cm (from
109.7 to 117.4 cm). All improvements were signifi-
cant (p <0.001).

Change in work status

Forty-seven percent of the participants reported
improved work status from TO to T2 (Table IV). At
T2, 31% reported full-time work (17% atTO0), 38%
part-time work (17% atT0), 9% to be on sick leave
(54% at'TO) and 15% to be disabled or on rehabili-
tation benefit (11% at TO).

Discussion

This study assessed patient characteristics of those
attending a comprehensive program for cancer survi-
vors, adherence and change in outcomes following a
newly developed inpatient rehabilitation program with
particular focus on physical training. The majority of
the participants recruited were females, well-educated
and breast cancer survivors. The high compliance rate
indicate that the program was feasible. Patient-reported
HRQoL outcomes were lower and fatigue and level
of physical exercise higher compared to the age and
gender matched Norwegian reference data at arrival.
Forty-seven percent of the participants reported
improved work status at follow-up nine months after
admission, In addition, the HRQoL outcomes, fatigue,
level of physical exercise and physical performance
improved and were comparable to a Norwegian refer-
ence population, and for physical exercise, even higher
than in a Norwegian reference population.

To our knowledge, this is the first study focusing
on the patient characteristics and participation rate
of an inpatient rehabilitation program for cancer sur-
vivors. The strengths of the study were the high com-
pliance to the program and the six month follow-up.
Compliance was comparable to other rehabilitation
studies focusing on exercise interventions in cancer
survivors [10] and also to the response rate at six
months follow-up [23].

On admission, the participants in our study
reported considerably more fatigue and had lower lev-
els of functioning and more symptoms compared to
the Norwegian reference populations [15,17]. This
indicates that the program has attracted participants
with reduced general functioning and with symptoms
after cancer treatment and who experienced need for
rehabilitation at the time of inclusion. Six months after
finished rehabilitation, the participants’ functioning,
symptoms and level of fatigue were comparable to the
age and gender matched Norwegian reference popula-
tions, meaning that the functions had recovered and
the symptoms had diminished during the follow-up
period. Our results are in line with an earlier study
showing positive change in several HRQolL-scores
after three to four weeks inpatient complex rehabilita-
tion program for breast cancer patients that were
maintained at follow-up three months later [8]. How-
ever, contrary, recently published results from a six-
day residential course did not relieve cancer patients’
distress or improve their well-being [7] compared to
usual care. The reason for no effects following this
six-day course could possibly be explained by the
short duration of the program or the fact that the
participants in this study reported relatively high
scores on HRQoL at inclusion compared to the par-
ticipants in our study [7]. Future study should explore
in detail which participants need inpatient cancer
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Table III. Physical performance test scores at primary stay (T0) and follow-up stay (T1) with p-values

of change.

TO-T1
Outcomes TO Mean (CI) T1 Mean (CI) p-value
vVO,_..! (ml/kg/min) 31.3 (29.9-32.6) 33.8 (32.5-35.2) <0.001
Sit-to-stand? (number/30s) 18.2 (17.3-19.2) 22.4 (21.4-23.4) <0.001
Maximal step length? (cm) 109.7 (106.8-112.5) 117.4 (114.5-120.2) <0.001

IN=091,2N =115, 3N =126.

rehabilitation and compare duration and content of
inpatient programs using a randomized design.

Based on previous findings, the changes in most
of the patient-reported HRQoL outcomes can be
regarded clinically significant [14]. Also VO, . dem-
onstrated a mean improvement of 2.5 ml/kg/min
(mean improvement in VO, _ of 7.5%), which is
comparable to percentage changes in physical capacity
in healthy moderately trained males following high
intensity interval training of three days a week over
eight weeks (mean improvement in VO, of 7.2%)
[24]. Thus, it is possible that the multidimensional
rehabilitation program consisting of education as well
as physical training was effective in improving func-
tioning and symptoms in participants who had lower
functioning and more symptoms and fatigue than the
age and gender matched general populations. How-
ever, due to the lack of a control group we cannot
conclude whether these improvements are merely an
effect of time and the natural course of regaining nor-
mality after terminating cancer treatment.

Nearly half of the participants in the present
study reported improved work status six months
after the rehabilitation period. Cancer survivors are
at increased risk of sick leave [4] and studies have
found multidisciplinary rehabilitation interventions
including physical, psychological and vocational
components to lead to higher return-to-work rates
after cancer disease than care as usual [5]. A pro-
spective randomized control study on multidisci-
plinary outpatient rehabilitation found no differences
on work status up to one year follow-up between the
intervention and the control group, but however a
strong time effect on return-to-work in both groups
[25]. Thus, we cannot conclude whether the
improved work status among participants in our

Table IV. Change in working status from TO to T2.

N (%) 127* (100)

No change 51 (40)
Decreased work status 16 (13)
Improved work 60 (47)

*7 missing.

study represent the natural course of improved work
ability after treatment.

The participants recruited to this inpatient reha-
bilitation program was self-selected and consisted of
a heterogenous group of cancer survivors in terms of
cancer diagnosis, cancer stage, time since diagnosis
and cancer treatment, consequently a sample of
convenience. The program seems to have attracted
females, well-educated and breast cancer survivors
reporting to be more physically active than the gen-
eral population. In addition, a significantly higher
proportion of the drop outs were males, had high
school as the highest educational level, more were on
disablement- or rehabilitation benefit and more were
smokers indicating that the drop outs probably had
a lower socio-economic status than those completing
the rehabilitation. Thus, the sample of convenience
and the skewed distribution concerning diagnosis
and socio-economic status limits the possibility to
generalize our results. However, this skewed distribu-
tion of participants may mirror the real life situation
and those recruited may possibly be representative
for those that can be reached and who are offered a
rehabilitation stay.

There are several possible explanations for skewed
distribution of the sample. The rehabilitation pro-
gram emphasized physical training which may have
attracted well-educated, physically active applicants
motivated for physical training. In addition, the
majority of this sample was recruited from NAV with
an aim of improving employment status. The lower
referral rate from family- and hospital physicians may
be explained by lack of knowledge about the reha-
bilitation program or that they believed that the
program was not profitable for their patients (gate-
keeping). Finally, breast cancer survivors are more
likely to report need for physical therapy and sup-
portive care sessions than patients with other diag-
noses [3]. Whether the participants had knowledge
about the inpatient rehabilitation program and felt
need for rehabilitation or whether the physicians
advised them to apply is not known.

This 3+ 1 weeks program is quite resource
demanding and a shorter length of the program, e.g.
a 2 + 1 week program, should be tested to explore if
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the changes are of the same order of magnitude. A
follow-up week is organized to be able to respond to
questions that may come after coming home, to pro-
vide security and to motivate to training between
primary and follow-up stay.

Inpatient rehabilitation is expensive and should
be offered cancer survivors in particular need of
comprehensive rehabilitation. This include cancer
survivors who live in areas where there are no reha-
bilitation offers in their municipality of residency, or
who have complex problems and are suffering from
nutrition problems and other severe symptoms like
fatigue and pain. In our study participants with lower
educational status, on disablement- or rehabilitation
benefit (from lower social classes) and males were
more likely to drop out of the inpatient rehabilitation
program. The non-completers might represent a
group that is hard to motivate for lifestyle change and
the skewed distribution of the sample may represent
a selection bias resulting in a higher percent of
improved work status than in real life. If this is a
problem in relation to inpatient programs or whether
this phenomenon also is present in outpatient pro-
grams remains to be answered and should be given
priority in future research. However, the drop out
characteristics could also mirror the real life situation
in that the drop outs have more of the risk factors
associated with unstable employment.

The main question after termination of this study
is whether the program has recruited cancer survi-
vors with the greatest need for inpatient rehabilita-
tion. Future studies should examine more closely
who are in need of, and should be offered compre-
hensive inpatient rehabilitation and how to recruit
these cancer survivors.

Conclusion

A majority of participants attending this newly devel-
oped two step comprehensive inpatient cancer reha-
bilitation program focusing on physical training were
females, breast cancer survivors and with relatively
high educational level. Furthermore, they reported
more symptoms, impaired functioning, but higher
level of physical exercise than the Norwegian refer-
ence population. There was a high compliance rate
and following rehabilitation significant improvements
in functioning, fatigue and physical performance
were detected. However, we cannot conclude whether
these improvements are an effect of the rehabilitation
program or just the natural course of regaining
normality after terminating cancer treatment. In the
future, more focus should be put on recruiting and
selecting those who need comprehensive inpatient
rehabilitation and also compare the effects of inpa-
tient with outpatient rehabilitation programs.
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