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ABSTRACT
Objectives The I CARE study (Improving Care After colon 
canceR treatment in the Netherlands) aims to compare 
surgeon- led to general practitioner (GP)- led colon cancer 
survivorship care. Recruitment to the trial took longer than 
expected. In this descriptive study, recruitment is critically 
reviewed.
Setting Patients were recruited from eight Dutch medical 
centres.
Participants Patients treated with curative intent for 
stages I–III colon cancer. Target patient sample size was 
calculated at 300.
Interventions Patients were randomised to surgeon- led 
(usual) versus GP- led care, with or without access to an 
eHealth application (Oncokompas).
Outcome measures Baseline characteristics of (non- )
participants, reasons for non- participation and strategies 
to improve recruitment were reviewed.
Results Out of 1238 eligible patients, 353 patients 
were included. Of these, 50 patients dropped out shortly 
after randomisation and before start of the intervention, 
resulting in a participation rate of 25%. Participants were 
on average slightly younger (68.1 years vs 69.3 years) 
and more often male (67% vs 50%) in comparison to non- 
participants. A total of 806 patients declined participation 
for reasons most often relating to research (57%), 
including the wish to remain in specialist care (31%) 
and too much effort to participate (12%). Some patients 
mentioned health (9%) and confrontation with the disease 
(5%) as a reason. In 43 cases, GPs declined participation, 
often related to the study objective, need for financial 
compensation and time restraints. The generally low 
participation rate led to concerns about reaching the target 
sample size. Methods to overcome recruitment challenges 
included changes to the original recruitment procedure 
and the addition of new study centres.
Conclusions Challenges were faced in the recruitment 
to a randomised trial on GP- led colon cancer survivorship 
care. Research on the transition of care requires sufficient 
time, funding and support base among patients and 
healthcare professionals. These findings will help inform 
researchers and policy- makers on the development of 
future practices.
Trial registration number NTR4860.

BACKGROUND
Worldwide, colon cancer incidence and preva-
lence are rising.1 2 Growing numbers have led 
to concerns regarding the long- term sustain-
ability of colon cancer survivorship care in 
a hospital- based setting. Patient advocates 
ask for a more tailored approach to survi-
vorship care, including increased attention 
to psychosocial needs, multimorbidity and 
rehabilitation aspects of care.3 In most coun-
tries, general practitioners (GPs) are involved 
in the management of needs and symptoms 
of cancer survivors,4–8 without playing a 
formal role during survivorship care. Inter-
view studies among patients and GPs showed 
ambiguous opinions about a greater involve-
ment of the GP.9 10 However, possible benefits 
of GP- led care were also identified, including a 
better accessibility of care, improved compre-
hensiveness (related to the high number 
of patients with multimorbidity) and conti-
nuity of care.9 10 GP- led cancer survivorship 
care has showed similar results with respect 
to clinical and patient- reported outcomes 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is one of the first and largest randomised trials 
on general practitioner (GP) led colon cancer survi-
vorship care.

 ⇒ Recruitment to the trial is critically reviewed by 
comparing participants to non- participants, explor-
ing patients’ and GPs’ reasons for non- participation 
and describing methods employed to overcome re-
cruitment challenges.

 ⇒ Insights are provided into the support base of this 
type of primary- care- based intervention for colon 
cancer patients and the generalisability of its results.

 ⇒ Additional information on non- participants would 
have been preferable for the further assessment 
of selection bias, but data were limited to legal and 
ethical constrictions.
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in comparison to specialist- led care, though the level of 
evidence is generally low.11 12 Altogether, these consider-
ations formed the basis for the I CARE study (Improving 
Care After colon canceR treatment in the Netherlands) 
in which patients with colon cancer were randomised to 
survivorship care by a surgeon versus care by a GP, with or 
without access to an eHealth application Oncokompas.13 
Oncokompas is aimed at improving knowledge and self- 
efficacy of patients.14 At baseline, patients in the GP- led 
trial arm had better quality of life (QoL) scores compared 
with the surgeon- led trial arm, suggesting some form of 
indication or sampling bias.15

Recruiting participants to trials on transition of care can 
be challenging.16 17 Approximately 60% of trials are not 
able to recruit the original target sample and the target 
often has to be revised.18–20 Willingness to participate and 
treatment preferences can play a substantial role in the 
recruitment and outcome of randomised trials.21 22 Low 
inclusion creates a problem when recruiting a sample of 
the patient population that should be representative of 
the target population. This in turn can lead to difficul-
ties in the extrapolation of results to the general patient 
population (generalisability or external validity), which is 
often the case in medical trials.23 24

Despite considerable effort and resources, the recruit-
ment of patients and GP’s in the I CARE study took longer 
than expected and needed additional interventions. In 
this descriptive study, we critically review the recruitment 
to this GP- led colon cancer survivorship care interven-
tion and try to understand how this may contribute to the 
support base and generalisability of the trial.

MATERIALS AND METHODS
Study design
The I CARE study is a multicentre randomised controlled 
trial comparing surgeon- led (usual care) to GP- led 
survivorship care for colon cancer patients in the Neth-
erlands.13 The primary outcome quality of life (QoL) is 
measured by the European Organisation for Research and 
Treatment of Cancer (EORTC) Questionnaires; EORTC 
QLQ- C30 and CR29 at baseline, 3 months, 6 months, 12 
months, 24 months, 36 months, 48 months and 60 months 
after surgery.25 26 The calculated sample size was set at 300 
to detect a clinically meaningful difference of 10 units 
of change in QoL (superiority design with α 0.05, power 
80% and anticipating drop- out of 15%).27 At any point in 
time, patients were allowed to transfer from the GP back 
to the surgeon, or able to withdraw from study participa-
tion completely.

Participants and recruitment procedure
Prior to the start of recruitment, an opt- out procedure 
was introduced for GPs in the participating regions. Infor-
mation about the study and opt- out procedure was sent 
to the participating hospitals, which was then distributed 
among the affiliated primary care practices. Patient selec-
tion was performed in eight Dutch centres (one academic 

medical hospital and seven community- based hospitals). 
Patients who were treated for colon cancer stages I–III 
with curative intent (including adjuvant chemotherapy) 
were eligible. Exclusion criteria included hereditary 
colorectal cancer (eg, Lynch syndrome and familial 
adenomatous polyposis), rectal cancer, inflammatory 
bowel disease related cancer and a history of a second 
primary cancer (within 15 years prior to colon cancer 
diagnosis). Patients who already participated in other 
research with conflicting endpoints, who were not able to 
speak Dutch or English, or who were in need of special-
ised care after surgical treatment, were also excluded.13 
Eligible patients were recruited by treating physicians, or 
in some cases specialised oncology nurses, either shortly 
after surgery or after completion of chemotherapy treat-
ment. The treating physician or nurse informed the 
patient and written informed consent was then obtained 
by the research team. Subsequently, the GP was contacted 
and asked whether he or she was willing to participate. If 
both the patient and GP agreed to participate, the patient 
was included. Patients who declined were asked to partic-
ipate in a patients’ preference group in which they would 
receive the usual care by a surgeon but were asked to fill 
in the baseline questionnaire. The goal of the prefer-
ence group was to address possible selection bias during 
recruitment. The Consolidated Standards of Reporting 
Trials 2010 guidelines were used for the reporting of the 
trial flow diagram.28

Randomisation
Using computer- generated variable block randomisation 
stratified for age (cut- off value: 65 years) and tumour stage 
(I–III), patients were randomly assigned in a factorial 
design to surgeon- led or GP- led survivorship care (rando-
misation step 1), with or without additional access to an 
eHealth application Oncokompas (randomisation step 
2), creating four trial arms in total (ratio: 1:1:1:1). In case 
a second patient of a participating GP was included, this 
patient (and all subsequent patients) was automatically 
randomised to the same survivorship care arm to avoid 
having patients from the same GP receiving different 
care. If a patient gave consent for participation, randomi-
sation was done centrally at the Academic Medical Centre 
in Amsterdam by a research assistant to preclude any 
conflict of interest.

Data collection and processing
Data were recorded using Castor EDC.29 During the 
recruitment phase, baseline characteristics (including 
age, gender, tumour stage and treatment with adjuvant 
chemotherapy) were collected from hospital electronic 
medical records for all eligible patients. For patients 
who agreed to participate (participants) and the prefer-
ence group, additional information on educational level, 
employment status, marital stage, comorbidities, cancer 
diagnosis and QoL were extracted from their records and 
baseline questionnaires. For patients and GPs who refused 
to participate (non- participants), no additional patient 
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information was gathered, but attempts were made by the 
treating physician and research team to determine their 
reason(s) for refusal. Multiple reasons could be given by 
one individual. Reasons for refusal were also gathered 
for the preference group. Reasons were documented 
electronically in Castor using free text. When possible, 
reasons for refusal were summarised into categories to 
enable a narrative synthesis of the results. Categories were 
identified by two independent researchers using an itera-
tive approach (LAMD and JAMV). Disagreement between 
the two researchers was resolved by discussion, or by 
consulting a third party if deemed necessary (HCPMvW 
and KMvA) until consensus was reached.

Statistics
Descriptive statistics were used for baseline comparisons 
between (non- )participants; t- tests for comparing means 
and χ2 test for binary and categorical data. Reasons to 
refuse participation were analysed separately for patients 
and GPs. Descriptive statistics were performed post- hoc 
to assess whether patients who dropped out shortly 
after randomisation differed from the participants who 
remained in the study population. As part of an explor-
atory analysis, QoL scores of the I CARE participants were 
compared with those of the preference group.

Statistical analyses were conducted using SPSS (V.26). A 
two- sided p value of less than 0.05 was considered statisti-
cally significant.

RESULTS
Between 26 March 2015 and 21 November 2018, a total 
of 1238 eligible patients were identified and approached 
for participation (figure 1 shows the trial flow diagram). 
Since the initial screening and selection was done by the 
treating healthcare professionals, the number of screened 
patients could not be determined. Eight hundred and six 
patients (65%) and 43 GPs (4%) declined participation. 
Two hundred and two patients participated in the prefer-
ence group. In 36 cases (3%), there was a failure to reach 
the patient. A total of 353 patients consented and were 
randomised for the study. Shortly after randomisation 

and before the start of the intervention, an additional 
number of 50 patients dropped out due to the patients’ 
(n=27) or GPs’ withdrawal of consent (n=23). These 
patients were not considered as part of the study popu-
lation nor target sample size, since no additional data or 
questionnaire was available. Most patients who dropped 
out early were randomised to care by a GP (38 out of 50, 
or 76%), resulting in a small difference between the trial 
arm sizes. As a result, the study population consisted of 
303 patients, of which 141 patients received GP- led survi-
vorship care (68 with access to Oncokompas) and 162 
surgeon- led care (83 with Oncokompas). The overall 
participation rate in the trial was 25%.

Table 1 shows the baseline characteristics of (non- )
participants. Participants were on average younger 
compared with all non- participants (mean: 68.1 years vs 
69.3 years, p=0.03) and more often male (67% vs 50%, 
p<0.001).Participants had slightly more early stage (I–II) 
colon cancers, but this was not significantly different from 
non- participants (p=0.07). There were no differences 
relating to the treatment with adjuvant chemotherapy. 
Participants most often lived together with their partner or 
children (75%) and were retired or not actively employed 
(71%). Colon cancer was diagnosed through population 
screening in half of the cases. Also half of the cases had 
limited to no comorbidities. Comorbid conditions most 
often related to the cardiovascular (60%) and endocrine 
system (24%). Patients in the preference group showed 
similar baseline characteristics and comorbid conditions 
(figure 2). However, preference patients often reported 
lower QoL scores compared with participants (online 
supplemental appendix S1). Participants did not differ 
from patients who dropped out early from the study in 
age, gender, tumour stage or adjuvant chemotherapy 
treatment (data not shown).

Six hundred and seventy- nine out of 806 patients (84%) 
provided 745 reasons to decline participation. For 127 
patients (16%), the reason for declining participation was 
unknown. Eighty- nine patients provided more than one 
reason (table 2).

In most cases, patients declined participation due to 
research related reasons (461 out of 806 patients, or 
57%). Patients often wished to remain in specialist care 
and did not want to receive survivorship care by a GP 
(31%). Other patients felt it would be too much effort to 
participate in the study (12%), especially when it meant 
filling out repeating questionnaires as part of the study. 
Some patients had no interest to participate in any type 
of research (6%) or mentioned that they already partic-
ipated in another type of research (4%). Few patients 
thought that the study procedure was too complicated. 
Two patients disagreed with the recruitment procedure 
in which the GP was asked at a later point in time. In 
21% of cases, reasons related to the patients’ situation 
were reported. Patients mentioned that their current 
health status did not allow them to participate (9%). 
Others did not want to be confronted with the disease 
(5%) or felt that they were too old to participate (3%). 

Figure 1 Trial flow diagram. *Participants who withdrew 
study consent shortly after randomisation. GPs, general 
practitioners.
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A limited amount of reasons related to the patients’ GP 
were brought forth (7%). Some patients had a previous 
bad experience with their GP (4%), while others had no 
prior relationship with the GP (3%). Some patients had 

previous positive experiences with hospital- based care 
(4%) or other reasons to wish to remain in the hospital 
(1%).

Prior to the start of recruitment, 24 primary care prac-
tices in the participating regions decided to opt out 
through email. Since the information about the study 
and opt- out procedure was largely distributed through 
participating hospitals, it was not possible to determine 
the reach of the information. GPs declined participation 
in 43 cases (table 3). In 18 cases (42%), the reason to 
decline was unknown. Eight GPs provided more than one 
reason. Reasons often related to research, including a 
disagreement with the study objective (transition of colon 
cancer survivorship care to the GP), a need for financial 
compensation and the opinion that too many substitu-
tions were already coming to the general practice. Some 
GPs mentioned that they were too busy to provide survi-
vorship care and one GP did not feel competent to do so.

It was previously outlined to include 12 patients each 
month, resulting in a planned recruitment period of 25 
months. Recruitment, however, lasted up to almost 44 

Table 1 Characteristics of participants and non- participants

Participants (N=303)

Non- participants (N=885)

P value*Non- participants (683) Preference (202)

Age (years, mean, SD) 68.1 (8.4) 70.0 (9.7) 67.2 (8.7) 0.03

Gender (male, %) 203 (67.0) 332 (48.6) 114 (56.4) <0.001

Tumour stage† (%)

  I 113 (37.3) 202 (29.6) 64 (31.7) 0.07

  II 104 (34.3) 270 (39.5) 81 (40.1)

  III 86 (28.4) 200 (29.3) 57 (28.2)

  Unknown NA 11 (1.6) NA

Adjuvant chemotherapy treatment‡, 
(%)

68 (22.4) 168 (24.6) 48 (23.8) 0.42

  Unknown NA 13 (1.9) NA

Living situation, together (%) 227 (74.9) NA 150 (74.3) 0.42

Employment status, active (%) 89 (29.4) NA 45 (22.3) 0.09

Educational attainment (%) 0.07

  Primary or none 27 (8.9) NA 8 (4.0)

  Secondary 68 (22.4) 60 (29.7)

  Vocational education 146 (48.2) 102 (50.5)

  University 36 (11.9) 20 (9.9)

Cancer diagnosis (%) 0.39

  Population screening 152 (50.2) NA 98 (48.5)

  Clinical course 151 (49.8) 104 (51.5)

Chronic comorbid condition (%) 0.53

  0–1 147 (48.5) NA 98 (48.5)

  >2 156 (51.5) 104 (51.5)

*P values are shown for the comparison between participants (N=303) and all non- participants (N=885).
†Tumour stage was defined using the tumour, node, metastases (TNM) 5 criteria.33

‡Adjuvant chemotherapy treatment.
NA, not applicable.

Figure 2 Chronic comorbid conditions. *Other chronic 
comorbid conditions were reported by less than 5% of the 
participants and included ear, nose, throat diseases, skin 
disorders, eye disorders, infectious disorders and blood 
disorders.
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months, requiring a 19- month no- cost extension from the 
funder. Due to the number of eligible patients and GPs 
declining participation and concerns about reaching the 
target sample size, different methods had to be employed 
to overcome the recruitment challenges:
1. Recruitment was initially solely executed by the treat-

ing healthcare professionals at the outpatient clinic. 
Due to time constraints during follow- up consultations 
and some initial reservations among treating physi-
cians and nurses towards transferring care to the GP, 
study participation was sometimes not discussed in 

further detail. As it is important that patients are well 
informed about the study procedure and have been 
given enough time to consider their decision, it was de-
cided shortly after the start of recruitment that mem-
bers of the research team would screen the outpatient 
clinic schedules and call all eligible patients after their 
follow- up visits to enquire about any questions relat-
ing to the study and potential participation. This extra 
recruitment step was implemented in all participating 
centres from December 2015 onwards.

2. Two additional hospitals were approached, of which 
one approved participation and recruitment started 
on 8 June 2016. Due to the merging of some partici-
pating hospitals, this resulted in the participation of 8 
different centres (consisting of 10 hospitals) through-
out the remainder of the study period.

3. Some GPs declined participation out of a principle rea-
son. They argued that financial compensation should 
be provided when their tasks were expanded (table 3). 
Therefore, from September 2016 onwards, a small re-
imbursement was provided from the research budget 
for survivorship care by the GP.

4. Since early drop- out of patients primarily took place in 
the GP- led trial arm (38 out of 50 drop- outs, or 76%), 
the ratio for surgeon- led versus GP- led survivorship 
care was changed from 1:1 to 1:2 on 23 February 2017. 
Stratification based on age and tumour stage was not 
changed.

5. Finally, because many patients agreed to take part in 
the preference group, while saturation of the group 
was already considered reached, it was decided on 6 
March 2018 that patients would no longer be offered 
to participate in the preference group, and time and 
resources would be focused on the recruitment of new 
study participants.

Table 2 Reasons for patients to decline participation 
(N=806 patients)

Category n (%) Subcategory n (%)

Research related 461 (57)   

  Wish to remain in 
specialist care

249 (31)

  Too much effort 95 (12)

  No interest in any 
research participation

51 (6)

  Participates in another 
study

31 (4)

  Other research related 
reason*

35 (4)

Patient related 166 (21)   

  Health- related reason 70 (9)

  Confrontation with the 
disease

38 (5)

  Age related 23 (3)

  Other patient- related 
reason†

35 (4)

GP related 54 (7)   

  Bad experience with the 
GP

29 (4)

  No relationship with the 
GP

25 (3)

Hospital related 40 (5)   

  Positive previous 
experience with hospital

32 (4)

  Other reason to stay in 
hospital‡

8 (1)

Other reason§ 24 (3)   

Unknown 127 (16)   

*Other research related reasons (<5% of the participants) were 
‘does not understand the content of the study’, ‘the study is too 
complicated’, ‘study information is confusing’, ‘privacy related reason’, 
‘does not agree with study objective’ and ‘does not agree with 
recruitment procedure’.
†Other patient related reasons were ‘uncertainty about situation’, 
‘illness or recent death of partner’, ‘patient is too busy to participate’, 
‘dyslexia’ and ‘staying abroad’.
‡Other hospital related reasons included ‘quick insight in results’, 
‘hospital is closer to home’, ‘proximity to surgeon’, ‘too soon after 
surgery’ and ‘wish of partner’.
§Other reasons were ‘in consultation with specialist or/and general 
practitioner’, ‘follow- up by general practitioner’ and ‘no follow- up’.
GP, general practitioner.

Table 3 Reasons for GPs to decline participation (N=43 
general practitioners)

Category n (%) Subcategory n (%)

Research 
related

24 (56)   

  Disagrees with the 
study objective

12 (28)

  Wants financial 
compensation

11 (26)

  Too many 
substitutions 
coming to the GP

1 (2)

GP related 12 (28)   

  Too busy 11 (26)

  Does not feel 
competent

1 (2)

Unknown 18 (42)   

GPs, general practitioners.
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DISCUSSION
Challenges were faced in the recruitment to the I CARE 
study, a randomised trial on GP- led colon cancer survi-
vorship care, resulting in an extended recruitment 
period. Recruitment to the study was critically reviewed 
by comparing participants to non- participants, exploring 
reasons for non- participation and describing changes 
made to the original recruitment plan to overcome 
these recruitment challenges. Participants were often of 
younger age and male in comparison to non- participants. 
Patients and GPs declined participation due to their pref-
erences for care, personal situation and time restraints. 
These results provide us with insights regarding the 
support base and generalisability of this alternative to 
hospital- based survivorship care.

Support base
In order for any healthcare intervention to be successful, 
there needs to be sufficient support among those affected 
by it. Previous research has shown that eligible individuals 
are less likely to participate in a trial if they have a strong 
treatment preference.22 Recruitment to the I CARE study 
faced a similar problem. The overall participation rate of 
25% was generally low, especially in comparison to other 
Dutch primary care research, in which an overall partici-
pation rate of 70% has been reported, though the range 
in these studies was maximal (0%–100%).18 Two previous 
trials have been published on GP- led colon cancer survi-
vorship in which the participation rate ranged from 18% 
to 60%.30 31 These results illustrate that the support base 
differs depending on the context and setting of the trial. 
However, these two previous trials provided little to no 
information on non- participation. This study provides 
additional evidence by describing baseline characteris-
tics of non- participants and exploring reasons for non- 
participation. Patients often mentioned a preference 
for surgeon- led or hospital- based care. Similarly, GPs 
often declined participation due to a disagreement with 
the study objective and the amount of extra work. The 
support base for GP- led colon cancer survivorship care 
may, therefore, be limited. When considering a structural 
change from surgeon- led to GP- led care, these challenges 
and concerns have yet to overcome.

Generalisability
Prior to the start of the study, it was hypothesised that 
patients might benefit from a more generalist approach 
to survivorship care with increasing age and comor-
bidities,13 yet participants in the I CARE study were on 
average younger than non- participants, and often had 
limited to no comorbidities. The difficulties experienced 
in the recruitment of the study may have created an unin-
tended selection of the target population. Participants in 
the I CARE study seem to be healthier than the average 
colon cancer patients. Participants often reported better 
QoL scores and lower symptom burden compared with 
the preference group, indicating a form of sampling or 

indication bias, as previously suggested.15 Also stage I 
tumours were seen relatively often among study partici-
pants (37% vs 30%). Since the follow- up programme for 
stage I tumours is less comprehensive than for stage II 
and III tumours, the impact, possible benefits and also 
workload of GP- led survivorship care may differ. The 
unintended selection of the target population can lead to 
difficulties in the generalisability of the trial results.

Strengths and limitations
This is one of the first and largest randomised trials on 
GP- led survivorship care for colon cancer patients. Data 
on eligible patients and reasons for declining partici-
pation have been collected within the grasps of the I 
CARE study. Additional information on non- participants, 
including comorbidities, would have been preferable 
for the further assessment of selection bias, but the data 
were limited to legal and ethical constrictions. Reasons 
to decline participation were generally widespread and 
diverse; therefore, a narrative synthesis was used to allow 
for the identification of categories. As patients and GPs 
could decline participation without any further specifi-
cation, this resulted in a small amount of missing data, 
especially among GPs. Changes to the original recruit-
ment plan were made on the basis of available evidence, 
including the introduction of an additional screening of 
eligible patients and telephone reminder.32 Due to these 
changes, the recruitment challenges were met and the 
target sample size was reached.

Recommendations
Based on the findings of this study, some recommen-
dations can be formulated for future trials on cancer 
survivorship care. In these trials, efforts should be 
made to collect information on eligible patients, if at 
all possible, to evaluate the risk of selection bias. This 
will allow for the better assessment of recruitment and 
treatment outcomes. The recruitment of new partic-
ipants by treating physicians and nurses took longer 
than expected, so a more active role for the research 
team should be intended from the start of recruitment. 
Two patients disagreed with the recruitment proce-
dure, informing us that it might be better to contact the 
GP prior to the patient in future trials. Many patients 
mentioned the amount of effort as a reason to decline 
participation. The length and amount of questionnaires 
should, therefore, be reconsidered when measuring 
patient- reported outcomes. As some patients thought 
that the study was too complicated, sufficiently detailed 
and personalised information should be provided at a 
timely manner in order to make an informed decision. 
Other patients declined participation due to their health 
or other personal reasons, which could be related to the 
timing of the study. And finally, GPs often mentioned the 
need for financial compensation, so a reimbursement 
should be considered for this type of research.
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CONCLUSION
Studies on transition of care to complex settings, such 
as primary care, are often difficult and require sufficient 
time, funding and support base. This study has illustrated 
the recruitment challenges to a GP- led colon cancer survi-
vorship care intervention and how these were addressed. 
This study provides insights into the support base of this 
type of intervention and the generalisability of its results. 
These findings will help inform researchers and policy- 
makers on the development and implementation of 
future cancer survivorship care practices. In- depth eval-
uation of experiences, limitations and recommendations 
among participants by means of a process evaluation will 
add to the growing evidence.
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