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                        ORIGINAL ARTICLE    

 A complex intervention to enhance the involvement of general 
practitioners in cancer rehabilitation. Protocol for a randomised 
controlled trial and feasibility study of a multimodal intervention      

    DORTE GILS Å      HANSEN  1,2  ,       STINNE HOLM     BERGHOLDT  1,2  ,       LISE     HOLM  1,2  ,  
     JAKOB     KRAGSTRUP  2  ,       TINA     BLADT  3    &        JENS     S Ø NDERGAARD  2    

  1  National Research Centre of Cancer Rehabilitation, J. B. Winsl ø ws Vej 9B, 5000 Odense C, Denmark,   2  Research Unit of 
General Practice, University of Southern Denmark, J. B. Winsl ø ws Vej 9A, 5000 Odense C, Denmark and   3  Oncological 
Department, Vejle Hospital, Hospital Little Belt, Kabeltoft 25, 7100 Vejle, Denmark                              

 Abstract 
  Background . The effect of interventions that support rehabilitation among cancer patients has to be tested before imple-
mentation.  Objective . A randomised controlled trial was conducted to test the hypothesis that a multimodal intervention 
may give the general practitioner (GP) an enhanced role and improve rehabilitation for cancer patients. The intervention 
included an interview about rehabilitation needs with a rehabilitation coordinator (RC), information from the hospital to 
the general practitioner about individual needs for rehabilitation and an incentive for the GP to contact the patient about 
rehabilitation. The objective of this fi rst report from the study was to examine the acceptability and feasibility of the inter-
vention.  Material and methods . Adult patients treated for incident cancer at Vejle Hospital, Denmark were included between 
May 12, 2008 and February 28, 2009. All general practices in Denmark were randomised. Patients were allocated to inter-
vention or control (usual procedures) based on the randomisation status of their GP. The feasibility of the intervention was 
analysed with regard to recruitment of patients, acceptability by patients and GPs and the degree to which the planned 
contacts between patients, RCs and GPs were implemented. The primary outcome of the randomised controlled trial (RCT) 
will be health-related quality of life at six months (EORTC-30).  Results . Following assessment of 1 896 cancer patients, 
955 patients (50%) registered with 323 general practices were included. The interview was conducted at the hospital with 
50% of the patients in the intervention group, 31% were contacted by phone. Patients valued the fact that the conversation 
was dedicated to needs beyond the medical treatment. The GPs were generally available for information by phone and 
positive towards having a central role in the cancer rehabilitation.  Discussion . It was feasible to conduct a RCT to evaluate 
a complex intervention in the healthcare system. All elements of the intervention were acceptable and feasible and may be 
implemented in future practice if the effect is positive.   

 There is increased focus on cancer patients ’  unful-
fi lled needs for individual rehabilitation taking into 
consideration the physical, psychological, social, 
economic, as well as work-related consequences of 
the cancer disease [1,2]. Patients experience various 
signifi cant problems as well as lack of professional 
support [3]. Particularly the psychological and 
social problems arising in the wake of the disease 
are neglected in preference of problems related to 
treatment and side-effects [4,5]. 

 It is an international challenge to determine a well-
founded and systematic approach to accommodate 
the diverse rehabilitation needs [6 – 8]. There is a great 

need for research testing new ways to organise the 
rehabilitation services across different settings 
[5,9,10]. Research may contribute to the improve-
ment of the quality, the organisation and procure-
ment of the rehabilitation offers as well as the 
collaboration and communication about each patient ’ s 
rehabilitation course within and across healthcare 
sectors. These improvements will presumably lead to 
patients experiencing greater satisfaction with their 
rehabilitation and enhanced quality of life. 

 The general practitioner (GP) is often the most 
consistent professional person before, during and 
after the hospital-based treatment phase and may be 
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the professional who has most knowledge about the 
patient ’ s life, health status prior to cancer, social net-
work, and mental vulnerability. The needs for reha-
bilitation may occur from the time of diagnosis to 
long after the treatment and the regular contact to the 
hospital is completed [11,12], which supports the GP 
playing a central role in rehabilitation [10,13 – 15]. It 
is essential that the GP is made aware of the needs as 
they occur and also makes use of the opportunity to 
be proactive and outreaching to the patients [16]. 

 According to standard routines, the GP is updated 
on the patient ’ s course of disease through discharge 
summaries. These comprise information about treat-
ment, medication, investigations and sometimes a 
plan for future treatment and follow-up. Information 
on rehabilitation needs is usually neither identifi ed 
nor included. In order to pass on the role as facilita-
tor of rehabilitation to the GP, the process might be 
optimised if the concept of rehabilitation is intro-
duced to the patients early after diagnosis and if their 
different needs are identifi ed during hospitalisation 
and communicated to the GP along with the dis-
charge summary. Proactive initiatives to further 
action from the GP ’ s part might then optimise the 
course of rehabilitation for patients in general and 
accommodate those patients lacking the reserves of 
strength to turn to general practice or anywhere else 
for support [14,17]. 

 A randomised controlled trial (RCT) was designed 
to test the hypothesis that a multimodal intervention 
may give the GP an enhanced role and improve reha-
bilitation for cancer patients. The complex interven-
tion included a consultation about rehabilitation 
needs with a rehabilitation nurse (the RC), informa-
tion from the hospital to the GP about individual 
needs for rehabilitation and an encouragement for the 
GP to contact the patient about rehabilitation. 

 The objective of this fi rst report from the study 
was to examine the acceptability and feasibility of the 
intervention.  

 Material and methods 

 We designed a cluster randomised, controlled trial of 
GP involvement in cancer rehabilitation. All general 
practice units in Denmark were randomised to the 
intervention group (facilitation of an enhanced role 
for the GP in rehabilitation) or the control group 
(routine care). Patients were subsequently allocated 
according to the randomisation of their GP. The 
study protocol was described in accordance with the 
CONSORT statement [18].  

 Participants 

 All adult patients ( � 18 years) admitted to Vejle 
Hospital between May 12, 2008 and February 28, 

2009 diagnosed with the AZCA-1 code: new cancer 
disorder not formerly registered by the department, 
were assessed for eligibility. Patients were included if 
treated at Vejle Hospital for a cancer diagnosed within 
the last three months and listed with a general prac-
tice randomised prior to study start. Patients with 
carcinoma  in situ  or non-melanoma skin cancers 
were not included (Figure 1). 

 Two RCs who were nurses with oncological 
experience worked full-time to assess all patients and 
manage the intervention. The patients were sampled 
across departments, type of cancer, stage, and poten-
tial rehabilitation needs. Every second week all 
patients classifi ed with the AZCA-1 code in the elec-
tronic patient fi les were listed and assessed for eligi-
bility by review of electronic patient fi les. The study 
was conducted at all clinical departments at Vejle 
Hospital, and general practices across the country. 
Vejle Hospital is a public general hospital located in 
the region of Southern Denmark (1.2 million inhab-
itants) [19] and one of two regional hospitals with 
oncological specialty. Vejle Hospital is characterised 
by integrated cancer diagnostic pathways and fast 
dissemination of discharge summaries to general 
practice. 

 The Danish publicly funded healthcare system 
ensures free access to general practice, in- and 
outpatients care for all citizens. More than 98% of 
all Danish residents are registered with a general 
practice. Each practice has a provider number in 
order to get remuneration from the National Health 
Service. Single-handed practices constitute 60%, 
19% are shared by two GPs, 11% by three GPs and 
9% by more than three GPs [20]. The average 
number of patients per GP is 1 600. On average 
each GP meets nine incident cancer patients dur-
ing one year.   

 The intervention 

 The intervention consisted of a targeted patient 
interview and information from the RC to the GP 
about the patient ’ s individual rehabilitation needs 
and general information about rehabilitation. The 
general information comprised encouragement of 
the GP to contact the patient and take a proactive 
role as facilitator for the rehabilitation process. 
All GPs received written communication and were 
contacted by telephone. 

 Patient interviews were conducted up to three 
months after inclusion and most often at the hospi-
tal ward or in the outpatient clinic on days the patient 
were scheduled for treatment (Figure 1). For prac-
tical reasons the interview was in some cases con-
ducted by phone with the patient at home. During 
the interview the concept of rehabilitation was 
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Patients assessed for eligibility (n=1896)

 Not meeting inclusion criteria (n=941) 
Dead before assessment (14) 
Not listed with a GP (17) 
GP not randomised (16) 
Skin cancer other than malignant melanoma (234) 
Carcinoma in situ (90) 
No cancer treatment at Vejle Hospital (229) 
Relapse of previous cancer (231) 
Treatment started more than 3 months earlier (110) 

Questionnaires were sent out to patients alive 
at 6 and 14 months  
Questionnaires were sent to GPs at 14 months, 
n=486 

Allocated to intervention group  
Patient interview: (n=486) 

At hospital ward, alone (165) 
At hospital ward, with relatives (72) 
Interview over phone (148) 
RCs not able to contact patient (91) 
Misclassified as control group (4) 
Missing information (6) 

Contact to GP: (n=486) 
Contact declined by the patient (9)
Phone and e-mail (216) 
E-mail only 

o No needs to report  (93) 
o GP not available (152) 
o GP already in contact with patient (1) 
o Missing information (15) 

Questionnaires were sent out to patients alive 
at 6 and 14 months  
Questionnaires were sent to GPs at 14 months, 
n=469

Allocated to control group (n=469) 
Standard care and communication 
between hospital and general practice 
(468) 
Misclassified as intervention group and 
received intervention (1)  

Alloca�on

Follow-Up

Allocated based on randomisation status of GP (n=955) 

Enrollment

  

Figure 1.     Study profi le.  

introduced to the patient and individual needs for 
physical, psychological, social, work- and economy-
related rehabilitation were identifi ed. An interview 
manual including potential needs among cancer 
patients (Figure 2) was developed. It was explained 
to the patient that the personal consequences of can-
cer are complex and individual combinations of phys-
ical, psychological, sexual, social, work-related and 
economical issues [3,21] might occur at any time and 
probably change during the disease trajectory. In 
order to address the needs, if and when they occur, 
it was suggested to use the GP during treatment 
and especially after discharge. The structure of the 
interview was inspired by the method of the Calgary-
Cambridge guide to the medical interview [22]. 
With a systematic approach primarily open-ended 

questions were used during the 10 – 40 minute inter-
view (average 15 minutes). 

 Following the patient interview the patient ’ s GP 
was contacted by phone by the RC. This personal 
communication included the patient ’ s actual prob-
lems and needs for rehabilitation and a request to act 
proactively towards rehabilitation of the specifi c 
patient, i.e. the GP was encouraged to call the patient 
to offer support and guidance. The telephone com-
munication was followed up with an e-mail repeating 
the individual information and the request to contact 
the patient, supplemented by general information 
about needs and problems among cancer patients 
(Figure 2). If additional attempts to get in personal 
contact with the GP failed, the fl ow of information 
only consisted of the personal e-mail. 
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Work-related level Concerns about losing one’s job 
Concerns about having to give up ones former responsibilities or change 
field of work due to reduced ability to work 
Opportunities for financial support during sick-leave, flexible job, spare 
position etc. 
Support to keep in contact with workplace during sick-leave 

Economical level Social right as mileage allowances, expenses to assistive technology, etc.  
Concerns about a decrease in income and consequences hereof according to 
housing, spouse, children, etc. 
Conditions regarding pension or incapacity benefit 

Psychological level Fear of death or recurrence 
Guilt feelings about being sick 
Anger at general practitioner or “system” for not having taken action soon 
enough 
Troubles adjusting to new self-image  
Sense of being left in limbo after discharge from the hospital 
Risk of developing depression 
Reconsiderations about priorities in life and how one wants to live life with 
or after a cancer disease 

Social level Concerns about the well-being of spouse, children and other relatives 
Changed body-image or sexuality 
Changed position/status in marriage, in family, at work, etc. 
Concerns about possible infertility caused by treatment 
Information about patients associations and similar groups for patients and 
relatives 

Physical level Physical capacity according to daily activities, need for special facilities, 
homecare, conversions of the home, etc. 
Need for dietary advice, e.g. to prevent undue weight loss 
Support in order to accept physical changes and late complications as 
tiredness, amputation, infertility, pain, etc. 

 

 Figure 2.     General needs and problems among cancer patients.  

 Patients in the control group were not con-
tacted by the RCs and received the usual care. 
Rehabilitation may have been discussed, but in the 
normal clinical context with no specifi c or system-
atic focus. GPs in the control group did not receive 
individual or general information about rehabilita-
tion and the communication between the health-
care sectors was unchanged. Actual problems 
and needs may have been mentioned in discharge 
summaries, but this is rare. 

 Patient status (intervention or control) and 
problems and needs for rehabilitation were not added 
to patient fi les.   

 Outcomes and sampling of data 

 The effect of the intervention is to be evaluated with 
respect to health-related quality of life, the GP ’ s 
behaviour (proactive or wait-and-see), patient 
satisfaction with the rehabilitation provided by the 
healthcare system in general and the GP in particu-
lar, and number of working days lost because of 
sickness leave. 

 The primary outcome of the randomised study 
will be patient-perceived health-related quality of life 
measured by the Global Health Status items at the 
European Organization for Research and Treatment 

of Cancer Quality of Life Questionnaire C30 
(EORTC) six months after diagnosis [23,24]. 

 Secondary outcomes will include health-related 
quality of life (EORTC) at 14 months, additional 
subscales of the EORTC at six and 14 months, patient 
experienced psychological distress measured by Pro-
fi le Of Mood States-Short Form (POMS-SF) [25], 
number of working days lost to sickness, patient sat-
isfaction with the GP (Dan-PEP) [26] and evaluation 
of the GP ’ s contribution to rehabilitation estimated 
by ad hoc questions to patients as well as GPs. 

 Data have been sampled in identical ways irre-
spective of allocation status by use of patient and GP 
questionnaires sent out at six and 14 months after 
inclusion to patients and at 14 months to GPs. Reg-
ister data are to be obtained on diagnosis, disease 
stage, number of sick days, marital status, education 
and occupational status. 

 A six-month patient questionnaire with 134 items 
(11 pages) included the EORTC and Dan-PEP 
scales, questions about diagnostic delay, communica-
tion between healthcare sectors, degree of coherence 
in the course of cancer. A 14-month patient question-
naire with 171 items (15 pages) included fi ve 
validated instruments (EORTC, POMS-SF, Dan-
PEP, the Multidimensional Health Locus of Control 
(MHLC) scale Form B [27] and part of the FACIT-sp 
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questionnaire [28] concerning religious and spiritual 
beliefs), and items about rehabilitation needs (somatic, 
psychological, social and occupational), how and where 
these needs were addressed, satisfaction with the reha-
bilitation provided by the healthcare system in general 
and the GP in particular, and social support. A 
13-item GP questionnaire (two pages) addressed the 
GP ’ s satisfaction with own contribution to the course 
of rehabilitation and cooperation with hospital and 
municipality about the individual patient. 

 Addresses and vital status were updated from the 
Central Population Registry prior to distribution of 
patient questionnaires. Non-responders were sent 
one reminder (questionnaire and pre-paid envelope) 
after three weeks. GP questionnaires were labelled 
with the name and personal registration number of 
the patient concerned. Non-responders were reminded 
three weeks later. A number of GPs were randomly 
selected to receive a small gift for their participation. 
The feasibility of the intervention was analysed with 
regard to identifi cation of patients, acceptability of 
the intervention by patients and general practitioners 
and the degree of completion of the intervention. 
Information on percentage of patients available for 
interview and GPs available for personal contact were 
registered by the RCs together with a grading of the 
GP ’ s immediate response to the contact.   

 Sample size 

 The sample size was estimated based on the primary 
outcome measure. According to the EORTC Tables 
of Reference Values for all cancer patients, all stages, 
the Global Health Status is normally distributed with 
a mean of 61.3 and a SD of 24.2. A change of 8 units 
was assumed to be clinically relevant. 

 If the lowest acceptable power was 80%, then, 
based on the two-sample t-test with a type 1 error 
alpha � 0.05 and a type 2 error beta � 0.2, the sample 
size was calculated to be 144 per group. The study 
was subject to clustering because the unit of randomi-
sation was at the level of the GP, whereas the primary 
outcome measure was at the level of the patient. We 
did not have any data to estimate the effect of cluster-
ing prior to the study, but expected a strong effect on 
outcome of the practice patterns of individual GPs. 
It was therefore attempted to include patients in each 
arm of the trial from a minimum of 144 practice units 
(allowing for maximum clustering).   

 Randomisation 

 Prior to study start, all general practices in Denmark 
were randomised to an intervention or a control group. 
GPs working in the same practice (same provider 
number) were allocated together. The procedure was 

done by means of a computerised random-number 
generator. 

 Patients included were allocated by the RCs 
based on the randomisation status of the general 
practice with which the patient was registered.   

 Blinding 

 The study was not blinded. The list of randomisation 
was available to the RCs during assessment of patient 
eligibility and allocation status was obvious during 
intervention.   

 Statistical analysis: The effect of the intervention 

 Numerical outcomes of the RCT will be analysed 
using a mixed-effect linear model, accounting for 
cluster effects. Binary outcomes will be analysed 
using mixed-effect logistic regression, accounting for 
cluster effects. The analyses will adjust for potential 
confounders such as age, gender, cancer type and 
stage, and various GP characteristics when relevant. 
A specifi c focus will be on the association between 
patient gender and study outcome.   

 Ethics 

 The study was approved by the Danish Data Protec-
tion Agency and the medical chief executive offi cer 
of Vejle Hospital, Hospital Little Belt. 

 The Regional Committee on Biomedical Research 
Ethics evaluated the project and concluded that the 
intervention is considered to be an administrative 
procedure and therefore does not need approval as a 
biomedical trial.   

 Development and piloting of questionnaires 
and intervention 

 As background for designing the intervention we 
established a theoretical basis through review of 
papers, reports and textbooks about the problems 
faced by cancer patients and GPs with respect to 
individual rehabilitation and continuity across health-
care sectors [3,13,21]. 

 The three questionnaires were pilot tested dur-
ing a three-step procedure including additional revi-
sion. Firstly, researchers were asked to comment 
on content, layout, volume and intelligibility of 
the draft. Secondly, small groups of cancer patients 
(n  �  10) and general practitioners (n  �  4) were 
asked to fi ll in the questionnaire under observation 
of a researcher and comment on content, layout, vol-
ume and intelligibility. Thirdly, large groups (350 
patients, 100 patients and 40 GPs, respectively) were 
asked to fi ll in a mailed version enabling us to examine 
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The RCs contacted the GP by phone concerning 
46% (216/471) of the patients in the intervention 
group (using an average of 1.8 telephone calls). In 
20% of the patients it was considered that there was 
no actual rehabilitation needs to report and the GP 
therefore only received the written information. In 
the remaining 32% of the cases, contact to the GP 
could not be obtained (after an average of 2.3 
attempts). Of the 164 practices in the intervention 
group 117 (71%) were reached by phone at least 
once, while 47 practices were not. Among the latter, 
19 had only patients not interviewed and three had 
only patients who did not allow information to be 
passed on to the GP. In other words, 15% (25) of 
the practices which were contacted in order to 
inform on needs expressed by one or more patients 
during interview were unreachable by phone at all 
attempts. 

 The RCs experienced that one way to reach the 
GPs was to arrange with the practice secretary an 
appointed time to call. The GP ’ s response to the tele-
phone contact were rated by the RCs as  “ very posi-
tive ”  or  “ positive ”  in most cases (92%) and 5% were 
rated as  “ neutral ”  (n � 199). Some 3% were rated 
 “ critical ”  or  “ very critical ”  of the telephone call 
(some commented that it was disturbing or had little 
added value compared to the written information in 
discharge summaries or a letter from the RC).   

 Discussion 

 This study showed that it was feasible to conduct 
a large-scale RCT to evaluate a complex interven-
tion in the healthcare system. The clinical interven-
tion seemed to be acceptable to both patients and 
GPs. The patients valued the interview dedicated 
to needs beyond the medical treatment and accepted 
information to their GPs. It was possible to reach 
the GPs by phone for passing on information and 
the GPs accepted the active information. The 
degree to which the planned contacts between 
patients, RCs and GPs were implemented was 
acceptable. 

 Initiatives to improve communication and infor-
mation have previously been tested to overcome the 
challenges at the interface of primary and secondary 
care [10,16]. Practical, resource and manpower 
challenges may hinder implementation of demanding 
interventions [16]. Within the limited use of health 
care professionals ’  resources we found that all ele-
ments of the intervention were, however, feasible. 
Two nurses worked full-time which may have been 
crucial for the identifi cation of patients and the 
feasibility of the clinical work. Accomplishment of 
the patient interview succeeded in 81% of the cases, 
which was acceptable. Patient interview by phone 

discrimination and acceptability and make the last 
corrections. 

 The procedures of identifi cation, assessment and 
inclusion of patients were pilot tested by enrolment 
of 15 patients prior to study start. The AZCA-1 code 
was chosen as the determining tool of identifi cation 
based on considerations of feasibility and complete-
ness. The code may, however, be missing in some 
cases due to irregular use. The interview guide, com-
munication procedure, written information to the 
GPs, logistics and data administration were also 
tested on these patients and minor corrections 
decided. During the pilot phase we learned the 
importance of clearly communicating to the GPs that 
the directions for contact and future role were pro-
posals with constructive suggestions and not demands. 
The wording of the written communication was 
changed accordingly.    

 Results 

 A total of 1 896 patients received the AZCA-1 code 
and were eligible for assessment by the RCs. Approx-
imately half of them, 955, fulfi lled the criteria for 
inclusion (Figure 1). The included patients pertained 
to 323 practice units (intervention group 164, control 
group 159). The most frequent types of cancers were 
breast (44%), gastrointestinal (15%), lung (15%), 
malignant melanoma (8%) and gynaecological (5%). 

 It was possible to recruit patients across depart-
ments and diagnoses by means of the central elec-
tronic patient record system. The RCs were able to 
carry out the interviews with 50% (237/476) of the 
patients in the hospital setting while 31% were con-
tacted by telephone. The remaining 19% were not 
interviewed (46 patients were unavailable for practi-
cal reasons, 18 died, 11 were demented or mentally 
disabled, nine were too weak, two had a language 
barrier, one unexplained and four did not want to 
participate). The RCs experienced that the setting 
(often less than optimal in crowded hospital wards) 
was of relatively little importance, while patients val-
ued the fact that the conversation was dedicated to 
their specifi c needs beyond the medical treatment. 
Among patients interviewed in the hospital wards 
30% (72/237) were accompanied by a relative or 
friend. The RCs experienced that the patients were 
very interested in participating and satisfi ed with 
the focus of the interview. Interviews by phone were 
found to be an acceptable alternative. 

 Nine patients (2%) did not want the RC to 
contact their GP with information about needs for 
rehabilitation. For all other patients the GPs were 
sent an e-mail about cancer rehabilitation in general, 
suggestions for an active role of the GP and specifi c 
information about the individual needs of the patient. 
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has been used in different follow-up programmes 
[29] and was a feasible alternative to the face-
to-face situation. In conclusion, it seems likely that 
the nurse-led interview targeting rehabilitation needs 
may work in everyday clinical practice. In a busy 
ward, however, it will be a challenge to maintain the 
exclusive focus on rehabilitation during the patient 
interviews and the personal contact to the GPs. 

 Nearly all patients accepted that the GP was 
contacted, which is in line with a previous Danish 
study [10]. The personal communication to the GPs 
by phone was given high priority when we designed 
the intervention. It was often necessary to make 
several calls, but the experience was that the secre-
taries generally were helpful to fi nd solutions. Calls 
were well received by the majority of GPs, who 
appeared to be interested in a targeted contact 
about  their  cancer patients. This is in line with pre-
vious reports [30]. In general the GPs and the RCs 
found the model acceptable and feasible. Commu-
nication by phone was possible and may become 
part of a clinical routine. 

 This novel approach to cancer rehabilitation 
requires effect evaluation on patient level. RCTs are 
widely accepted as the most reliable method of deter-
mining effectiveness, and there is an increasing recog-
nition that also non   pharmacological interventions 
should be rigorously evaluated [31]. Shared care ser-
vices are often introduced without being piloted or 
subjected to the rigours of research evaluation [9]. 
Healthcare systems are known to change over time 
without any intervention and it is therefore important 
to use study designs that can handle this problem. 
The completion of this RCT will add signifi cantly to 
the sparse evidence of the effect of interventions aim-
ing to facilitate rehabilitation among cancer patients.      
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