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ABSTRACT

Introduction. Colorectal cancer (CRC) and its treatments can
cause distressing sequelae.We conducted amulticenter random-
ized controlled trial aiming to improve psychological distress,
supportive care needs (SCNs), and quality of life (QOL) of patients
with CRC. The intervention, called SurvivorCare (SC), comprised
educational materials, needs assessment, survivorship care plan,
end-of-treatment session, and three follow-up telephone calls.
Methods. At the end of treatment for stage I–III CRC, eligible
patients were randomized 1:1 to usual care (UC) or to UC plus
SC. Distress (Brief Symptom Inventory 18), SCNs (Cancer
Survivors’ Unmet Needs measure), and QOL (European
Organization for Research and Treatment of Cancer [EORTC]
QOL questionnaires C30 and EORTC CRC module CR29) were
assessed at baseline and at 2 and 6 months (follow-up 1 [FU1]
and FU2, respectively). The primary hypothesis was that SC
would have a beneficial effect on distress at FU1. The
secondary hypotheses were that SC would have a beneficial

effect on (a) SCN andQOL at FU1 and on (b) distress, SCNs, and
QOL at FU2. A total of 15 items assessed experience of care.
Results. Of 221 patients randomly assigned, 4were ineligible for
thestudyand1waslosttoFU, leaving110intheUCgroupand106
in the SC group. Patients’ characteristics included the following:
medianage,64years;men,52%;coloncancer, 56%; rectal cancer,
35%; overlapping sites of disease, 10%; stage I disease, 7%; stage
II, 22%; stage III, 71%. Baseline distress and QOL scores were
similar to population norms. Between-group differences in
distress at FU1 (primary outcome) and at FU2, and SCNs and
QOLatFU1andFU2weresmallandnonsignificant.Patients inthe
SCgroupweremoresatisfiedwith survivorshipcare than those in
the UC group (significant differences on 10 of 15 items).
Conclusion.The addition of SC to UC did not have a beneficial
effect on distress, SCNs, or QOL outcomes, but patients in the
SC group were more satisfied with care. The Oncologist 2016;
21:1014–1023

Implications for Practice: Some survivors of colorectal cancer report distressing effects after completing treatment. Strategies to
identify and respond to survivors’ issues are needed. In a randomized controlled trial, the addition of a nurse-led supportive care
package (SurvivorCare) to usual post-treatment care did not impact survivors’ distress, quality of life, or unmet needs. However,
patients receiving theSurvivorCare interventionweremoresatisfiedwith survivorship care. Factors for consideration in thedesign
of subsequent studies are discussed.

INTRODUCTION

Worldwide,anestimated1.4millionpeoplewerediagnosedwith
colorectal cancer (CRC) in 2012 [1]. Australia, New Zealand,
Europe,andNorthAmericahavethehighest incidences,although

the disease is also common in developing countries [1]. In the
U.S., asinAustralia,5-yearrelativesurvivalisapproximately65%[2].
There are an estimated 1.3million survivors of CRC in the U.S. [2].
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Patients frequently report a range of distressing conse-
quences as a result of CRC and its treatment. These include
persistentphysical sideeffects suchas fatigue [3–8], boweland
urinary problems [5, 7, 9–16], sexual dysfunction [4, 7–9, 11,
15], sleep problems [4, 5], and neuropathy [3, 11]. Patients are
at risk for surgical complications, such as bowel obstruc-
tion, hernia, and fistula formation [17]. CRC survivors report
elevated levels of psychological distress and depression [7,
13, 14, 18–21]. Fearofcancer recurrence is common [4, 7, 8, 22,
23]. Patients with rectal cancer and those who have more
complex therapyappear toexperiencegreaterproblems[9,10,
15, 20].

Manyof these issuesmaypersist for years after completing
treatments [9, 10, 12, 19, 24]. Many survivors do not return
or have a delayed return to full-time work [8, 25]. Not
infrequently, survivors report financial concerns [5, 24].
Unsurprisingly, the quality of life (QOL) of CRC survivors is
impaired compared with the general population, especially
regarding physical [6, 8, 9, 12], role [6, 26], emotional [5, 10],
and social functioning [5, 6, 10, 21, 26].

Survivors frequently report unmet needs, including the
need for more comprehensive, coordinated care; more infor-
mation; and psychological support, particularly to manage
the fear of cancer recurrence [16, 22, 27–29]. Current models
of post-treatment care do not adequately address survivors’
concerns [30].

Psychological distress after cancer treatment can be
severe and long-lasting if not identified and managed
appropriately [31]. Patients with CRC who have significant
distress are more likely to use emergency department and
inpatient hospital services [32]. Physical and psychosocial
consequences of treatment can have a debilitating impact on
QOL, further contributing to distress.The intervention in this
study aimed to identify and address patients’ distress and
unmet needs, with the primary goal being to reduce the level
of distress.

Agencies such as the Institute of Medicine and the
American Society of Clinical Oncology have emphasized
the need for research to evaluate interventions to better
meet the needs of survivors [31, 33]. However, little
survivorship research has focused on CRC [34].We sought
to evaluate the effectiveness of an innovative supportive
care intervention (SurvivorCare), comprising survivor-
ship educational materials, a tailored survivorship care
plan (SCP), an individually tailored end-of-treatment con-
sultation and telephone follow-up, for people with poten-
tially cured CRC, aiming to reduce psychological distress
and unmet needs in the 6 months following treatment
completion. SurvivorCare was developed to identify and
respond to survivors’ concerns, normalize end-of-treatment
experience, prepare them for the post-treatment phase, link
them to appropriate support services, and support self-
management [35].

The SurvivorCare intervention was tested with 10 CRC
survivors [35].Therewasahigh consent rate (83%) to thepilot
study, and minimal attrition. Survivors considered the
intervention to be appropriate, relevant, and useful. A num-
ber of participants were experiencing clinical levels of
distress at baseline (30%). All participants reported unmet
needs.

Ourprimaryhypothesiswas thatCRCsurvivorsallocated to
the SurvivorCare intervention would report a significant
relative benefit for psychological distress compared with
survivors in the control group from baseline to follow-up 1
(2 months after either randomization to the usual care group
or the first intervention session for the SurvivorCare group).
We also hypothesized that, compared with patients in the
control group, patients allocated to SurvivorCarewould report
significant beneficial effect for unmet psychological and
informational needs, and QOL from baseline to follow-up 1,
and sustained improvement in psychosocial outcomes over 6
months.

PATIENTS AND METHODS

This article reports on a multisite, multistate, randomized
controlled trial. Development and pilot data [35], and the full
study protocol have been published [36].

Setting
The study was undertaken at 18 sites across three states in
Australia. Recruiting sites were in major metropolitan, re-
gional, and rural areas in both public and private settings.
Ethical approval was obtained covering all sites. The trial was
registered (ACTRN12610000207011).

Participants
To be eligible, the following was required of participants: (a)
have a confirmed diagnosis of colon or rectal cancer; (b) have
stage I, II, or III disease; (c) be treatedwith curative intentwith
surgery with or without radiation or chemotherapy; (d) be
older than age 18 years; and (e) be able to understand English
(many measures were available only in English). Exclusion
criteria were (a) significant cognitive or psychological difficul-
ties; (b) being too unwell to participate, as determined by the
patient’s treatment team; (c) past history of malignancy other
than nonmelanomatous skin cancer; and (d) enrollment in a
conflicting supportive care trial.

Recruitment Process
Patients were approached 0 to 6 months before the end of
treatment (although they were randomly assigned to a study
group as close to end of treatment as possible) or up to 6
months after the end of treatment. Patients were randomly
assigned 1:1 to either usual care or SurvivorCare. Allocation
was balanced by site using a minimization method and
participantswere randomlyassignedandnotifiedof allocation
after completion of consent and baseline questionnaires.

Intervention Group: SurvivorCare
The intervention comprised four main components: (a) infor-
mation package, (b) nurse-led, face-to-face end-of-treatment
session; (c) a tailored SCP; and (d) telephone follow-up [36].
Intervention nurses received training in all aspects of the
protocol, including prevention of diffusion into usual care.
We audiotaped sessions for quality assurance [36].

Information Package
The package included a DVD (Just Take It Day to Day) [37], a
general information booklet for cancer survivors (Life After
Cancer), andaquestionprompt list (QPL).Thesewerebasedon
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initial focus-group work with patients with cancer and with
health professionals [38]. The QPL comprised 70 questions
covering common issues CRC survivors encounter in the first
year following treatment, listed in 10 sections. Domains were
based on a review of the literature and concerns identified in
our previous focus-group work [38].

Nurse-Led Face-to-Face Session
An individualized, nurse-led, end-of-treatment session aimed
to respond to the patient’s individual and pertinent concerns,
attain a sense of closure on treatment, prepare people for the
survivorship phase, and introduce telephone follow-up. It was
guided by the survivor’s responses to the QPL, indicated
concerns and goals, and completion of the distress thermom-
eter [39]. The session included discussion of a tailored SCP,
common survivorship issues, and a healthy lifestyle. A detailed
manual specifying the precise content of the intervention was
developed. The session took place in a private hospital clinic
room, and lasted approximately 60 minutes.

Survivorship Care Plan
The SCP included details of the cancer diagnosis, treatments,
health promotional advice, supportive care, and psychosocial
elements, aswell as recommendations for follow-up. A copyof
the SCP was sent to the patient’s primary care physician. In
preliminary work, we asked CRC survivors and health profes-
sionals to evaluate a draft SCP, based upon the Institute of
Medicine (IOM) template [40]. From these results, we refined
the content of the SCP and developed a computer-based SCP
for ease of completion.

Nurse-Led Telephone Follow-Up
These sessions occurred 1, 3, and 7 weeks after the first
intervention session. The sessions revisited issues discussed
during the end-of-treatment session and addressed any other
survivor issues.

Usual Care/Control Group
Participants allocated to usual care received care according to
the treating centeror practitioner’s usual practice. Keyelements
of the intervention were not routinely provided (i.e., DVD and
booklet, QPL, SCP, and face-to-face and telephone sessions).

Data Collection Procedure
Participants completed a baseline questionnaire on the day of
randomization and two subsequent follow-up questionnaires
at 2 months (FU1) and 6 months (FU2) after the face-to-face
session for the intervention group or after randomization for
the usual care group.

Demographic Information
Data included age, sex, marital status, postcode, occupation,
and education level.

Medical Records
Data included cancer type, stage, and treatment.

OutcomeMeasures
Outcomemeasureswere psychometrically sound, acceptable,
responsive, and have been used in this population.

Psychological Distress
The Brief Symptom Inventory 18 (BSI-18) was selected as
the primary outcome measure [41]. It comprises 18 items
answered on a 5-point scale to measure global distress.
Subscales assess anxiety, depression, and somatization. The
BSIwaschosenastheprimaryoutcomemeasurebecause ithas
been used widely in patients with cancer and is known to be
responsive to change.

Survivors’ Unmet Needs
TheCancerSurvivors’UnmetNeedsmeasure (CaSUN) [42]was
used to assess survivors’ unmet needs. It includes 35 unmet
need items, 6 positive change items, and an open-ended
question.

Quality of Life
The European Organization for Research and Treatment of
Cancer core questionnaire (EORTC QLQ C-30) [43], together
with the CRC module (EORTC QLQ CR-29) [44], was used to
measure QOL.

Perceptions of Care
Perceptions of post-treatment care were assessed with a
survey developed specifically for this study. Items were
generated based on elements of ideal survivorship care [31].
These items were piloted in interviews with eight cancer
survivors and two familycaregiversofpatientswithcancer.The
pilot sample agreed that items were relevant and acceptable.
Minor changesweremade to thewording of items.The survey
consisted of 15 items with a 5-point Likert response scale
ranging from strongly disagree to strongly agree.

Sample Size Requirements
Theprimaryoutcomewaspsychologicaldistressasassessedby
the BSI-18 Global Severity Index (GSI), an 18-item scale with a
possible range of 72.We based our sample size calculations on
80%power, a 2-sided t testwith ana-level of 0.05, a difference
betweengroupsof3.6pointsontheprimaryoutcome(or5%of
the instrument range) [45]at the first follow-up, andastandard
deviation of 8.6 [41] (a standardized difference of 0.42).This is
considered a clinically important difference [45]. Given these
specifications, the required sample sizewas180patients (or90
patients per arm). Assuming attrition of up to 10%, 200
patients were required (100 patients per arm).

Statistical Methods
Unless otherwise stated, analyses were conducted in SPSS
Statistics for Windows version 21.0 (IBM Corp., Armonk, NY,
http://www-01.ibm.com). Descriptive statistics were used to
summarize outcomemeasure completion rates,missing items
for completed forms, and baseline demographic and clinical
characteristics of patients randomized to each study arm.
Possible differential attrition was assessed by comparing basic
demographic and clinical characteristics of patients who dropped
out of the trial and continuing participants using t tests (or
Mann–Whitney U) and chi-square tests, as appropriate.

Outcome analysis was by intention to treat. Analysis of
multi-item scales was carried out by fitting a linear mixed
model to each outcome separately.Modelswere estimatedby
maximum likelihood and included a fixed group by time effect
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and no random effects (cell means models) [46]. An un-
structured covariance type was used to model the covariance
structure among repeated measures. Group comparisons at
postbaseline time points were performed using contrasts
within the models. Multi-item scales included the BSI-18 GSI,

theQLQ-C30 functional and symptom scales and the following
QLQ-CR29 scales: body image, urinary frequency, blood and
mucus in stool and stool frequency.

Mann-Whitney U tests were used to compare groups on
single items from the EORTCQLQ-C30 and QLQ-CR29 [47] and

Figure 1. Study flow chart.
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the Perceptions of Care measure at postbaseline time points.
These were conducted with R (reference index version 3.1.0
“Spring Dance”) [48] using the “coin” package [49].

For the analysis of the primary outcome at the first
follow-up, a was set at 0.05 (2-tailed). Hochberg’s modified
Bonferroni procedure [50]was applied to significance tests for
secondary outcomes (83 total: BSI-18, 1; CaSun, 6; QLQ-C30,
30; QLQ-CR29, 46) to guard against false-positive conclusions.
Hochberg’s procedure was also applied to tests of items

comprising the Perceptions of Care measure (15 total). The
p value adjustment was calculated in R.

RESULTS

Trial Profile
Of 492 patients who were eligible for the study (Fig. 1), 389
were approached and 224 consented to participate (58%
consent rate). The median number of days between end of

Table 1. Patient demographic and clinical characteristics

Patient characteristic
Usual care Intervention

n5 110 % n5 107 %

Age, years

Mean 63.1 62.1

Standard deviation 12.0 11.4

Median 64 63

IQR 56–72 53–72

Sex

Male 56 50.9 56 52.3

Location

Major city 66 60.0 60 56.1

Inner/outer regional 44 40.0 46 43.1

Remote/very remote 0 0 1 0.9

Marital statusa

Married/de facto 79 71.8 73 68.2

Not married/de facto 31 28.2 34 31.7

Country of birth

Australia 94 85.5 80 74.8

Other 16 14.5 26 24.3

First language

English 106 96.4 103 96.3

Other 4 3.6 4 3.7

Employmentb

Working 34 30.9 34 31.7

Retired 45 40.9 48 44.9

Other 31 28.1 25 23.3

Site of diseasec

Colon 65 59.1 56 52.3

Rectum 36 32.7 40 37.4

Overlapping 11 10.0 11 10.3

Disease stage

I 6 5.5 9 8.4

II 22 20.0 25 23.4

III 82 74.5 73 68.2

Treatment

Surgery 6 5.5 7 6.5

Surgery1 chemotherapy 50 45.5 42 39.3

Surgery1 radiotherapy 23 20.9 29 27.1

Surgery1 chemotherapy1 RT 31 28.2 29 27.1
aNot married/de facto includes never married, separated/divorced, and widowed.
bOther includes sick leave, not employed, home duties, and studying.
cMultiple response, does not add to 100%.
Abbreviations: IQR, interquartile range; RT, radiation therapy.
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treatment and baseline assessment was 11 days (interquartile
range [IQR]:22 to 55 days) for patients randomized to usual
careand3days (IQR:22 to41days) for patients randomized to
the intervention. Baseline characteristics are provided in
Table 1. Groups appeared well balanced at baseline.

Intervention Fidelity
Of106 interventionparticipants, 105participated in thenurse-
led end-of-treatment session (Fig. 1). All nurse-led sessions
occurred after randomization, but five participants attended
the session before finishing treatment. Intervention checklists
were completed for 97 of the 105 intervention participants. Of
these 97, 72 (74%) had watched the DVD, 81 had read the
booklet, and 81 had completed the QPL before the first nurse-
led session. Furthermore, 92 of this 97 received a copy of their
SCP at this session.

The majority of intervention participants (81 of 106; 76%)
received all 3 nurse-led telephone follow-up calls; 15 (14%)
received 2 calls, 5 (5%) received 1, and 5 (5%) received none.

Diffusion Into Usual Care
Nine of the usual-care participants (9%) received the DVD;
however, only 3 watched it. Twenty-two usual-care partici-
pants received the booklet. A majority (16 of 22) read the
booklet.

OutcomeMeasure Availability
Apart from some outcomes assessed by the QLQ-CR29, most
patients provided data on every outcome at all scheduled
assessments ($98% at baseline and $88% at postbaseline
assessments; supplemental online Appendix 1). There were
minimal missing items on completed forms (#3% for the BSI,
CaSUN, and QLQ-C30; and #5% for the Perceptions of Care
questionnaire; supplemental online Appendix 2).

Outcome Analysis
For brevity and ease of reading, full results are presented for
outcomes assessed by multi-item scales and the Perceptions
of Caremeasureonly.Descriptivedata foroutcomes assessed
by multi-item scales are provided in Table 2. Results from
mixed models are provided in Table 3. Results for the
Perceptions of Care are provided in Table 4. Results for
outcomes assessed by single items are summarized in text,
but tables of descriptive data and test results are provided in
supplemental online Appendix 3.

Primary Outcome
Study groups reported similar levels of psychological distress
2 months postbaseline (Table 2). The estimate of the difference
between groupswas very small and not statistically significant
(difference: 0.2; 95% CI:22.5 to 2.9).

Table 2. Descriptive data for study outcomes assessed by multi-item scales by group at scheduled assessments

Scale
Baseline

8 weeks postbaseline 6 months postbaseline

Usual care Intervention Usual care Intervention Usual care Intervention

BSIa

General severity index 48.5 (9.4) 50.5 (9.4) 48.2 (10.3) 48.2 (10.1) 47.9 (10.0) 46.6 (10.7)

QLQ-C30b

Physical functioning 84.4 (14.1) 81.2 (18.3) 85.5 (14.8) 84.5 (16.2) 87.9 (13.9) 85.1 (15.9)

Role functioning 72.9 (26.6) 71.1 (26.0) 77.1 (24.4) 78.3 (26.7) 82.7 (25.4) 83.0 (20.3)

Emotional functioning 81.9 (19.0) 79.3 (19.4) 83.2 (18.9) 81.8 (18.4) 81.3 (21.0) 80.7 (22.2)

Cognitive functioning 78.9 (18.3) 75.5 (23.4) 81.8 (18.5) 83.2 (18.6) 82.7 (17.3) 82.6 (19.1)

Social functioning 73.9 (24.8) 72.8 (22.3) 79.7 (23.3) 79.8 (23.6) 82.8 (23.3) 84.4 (23.4)

Fatigue 35.2 (21.2) 39.4 (21.2) 31.5 (19.0) 29.1 (19.0) 24.3 (21.3) 24.7 (18.2)

Nausea/vomiting 9.4 (14.2) 9.0 (14.9) 3.9 (8.7) 2.1 (6.0) 4.2 (9.9) 2.5 (7.7)

Pain 16.2 (23.3) 16.2 (24.7) 15.0 (22.1) 12.7 (19.8) 13.9 (22.4) 12.9 (20.8)

QLQ-CR29c

Urinary frequency 31.1 (22.2) 31.4 (22.7) 27.6 (20.8) 26.1 (20.8) 26.6 (21.8) 23.3 (18.2)

Blood and mucus in stool 3.9 (9.0) 4.9 (12.4) 3.8 (9.6) 2.3 (7.1) 3.4 (9.5) 2.7 (7.8)

Stool frequency 18.9 (19.3) 22.0 (24.4) 20.5 (21.9) 19.6 (20.7) 18.6 (19.0) 16.5 (17.8)

Body image 21.9 (26.7) 21.2 (24.6) 22.0 (26.2) 16.6 (21.6) 18.5 (23.6) 16.5 (23.7)

CaSUNd

Existential survivorship 1.5 (0.5) 1.6 (0.5) 1.5 (0.6) 1.4 (0.6) 1.4 (0.5) 1.4 (0.5)

Comprehensive care 2.5 (1.0) 2.7 (0.9) 2.3 (0.9) 2.2 (0.9) 2.2 (1.0) 2.1 (0.9)

Information 1.9 (0.8) 2.0 (0.8) 1.8 (0.7) 1.8 (0.8) 1.7 (0.7) 1.6 (0.7)

Data given as mean (SD).
aHigher scores represent higher levels of psychological distress.
bHigher scores on the functioning scales represent higher/healthier levels of functioning. Higher scores on the Fatigue, Nausea/vomiting and Pain scales
represent higher levels of symptomatology/problems.
cHigher scores represent higher levels of symptomatology/problems.
dHigher scores represent higher levels of need.
Abbreviations: BSI, Brief Symptom Inventory; CaSUN, Cancer Survivors’ Unmet Needs measure; QLQ-C30, European Organization for Research and
Treatment of Cancer quality-of-life core questionnaire; QLQ-CR29, European Organization for Research and Treatment of Cancer quality-of-life
questionnaire–colorectal cancer module.
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Secondary Outcomes

Psychological Distress
Study groups also reported similar levels of psychological
distress at the second follow-up (Table 2). The estimate of the
difference between groups at this time was small and not
significant (Table 3).

Cancer Survivor Needs
Estimates of mean differences between groups in existential
survivorship, comprehensive care, and information needs at
both follow-up times were small and not significant (Table 3).

Health-Related Quality of Life
At2monthsand6monthspostbaseline, studygroups reported
similar levels of overall QOL and functioning as assessed by
the QLQ-C30 (Table 2). They also reported similar levels of
symptoms and problems as assessed by theQLQ-C30 (Table 2)
andQLQ-CR29(supplementalonlineAppendix3).Allbetween-
group differences were small and not significant (Table 3;
supplemental online Appendix 3).

Perceptions of Care
Participants in the interventiongroupweremoresatisfiedwith
care provided than usual-care participants (Table 4). Median
scores for most items were the same, but interquartile ranges
indicated that more intervention participants “agreed” or
“strongly agreed” with item content than did usual-care
participants.

DISCUSSION

A proportion of CRC survivors encounter a broad range of
issues after completing treatment, despite ongoing follow-up
care.We designed a nurse-led supportive care intervention to
better meet the needs of survivors, and evaluated this in a
randomized controlled trial. We hypothesized that the in-
tervention would reduce distress, improve QOL, and reduce
unmet needs. We found no significant effect of the in-
terventionon these endpoints. However, peoplewho received
the SurvivorCare intervention were more satisfied with
many aspects of post-treatment care than those who received
usual care.

Whereas previous studies have reported elevated distress
[7, 13, 14, 21, 23], levels of psychological distress were low in
this group of CRC survivors [51], similar to that of the general
population. Our pilot study had suggested that a proportion of
CRC survivors had significant levels of distress [35]. In a study
reported after we commenced SurvivorCare, Grunfeld and
colleagues also found low levels of distress in a randomized
study that assessed the impact of SCPs for breast cancer
survivors [52]. Even if an intervention were known to be
effective at reducing distress, it would be difficult to dem-
onstrate this in a population with low baseline levels. Floor
effects are increasingly recognized in studies seeking to ad-
dress distress [53].

It is possible that SurvivorCare may be an effective
intervention for a more targeted population, perhaps those
with higher levels of distress, or those with greater levels
of unmetneed.Whiteand colleagues recently reported results
from a randomized controlled trial of a telephone-based

peer support program for womenwith a BRCA 1 or 2mutation
[54]. The study enrolled women with high levels of distress,
who expressed a need for peer support, and demonstrated a
reduction in distress following the intervention.Thenumberof
people with high levels of distress at baseline was low and did
not permit an exploration of the effect of the SurvivorCare
intervention within this or other subsets of patients.

Participants generally had good QOL. Other studies also
indicate that, overall, long-term survivors experience good
QOL [13, 26, 55], and have overall health and levels of
psychological morbidity consistent with population norms
[29]. Jansen and colleagues have queried the sensitivity of
QOL instruments to adequately reflect survivors’ experi-
ences, reflecting on “the finding of good psychological QOL
in long-term CRC survivors despite the presence of higher
depression rates and distress regarding cancer” [12]. This is
important because it underscores the issue of how to assess
the impact of an intervention that is intended to improve

Table 3. Mixed-model estimates of mean difference from

usual care with 95% confidence intervals at postbaseline

assessments for outcomes assessed by multi-item scales

Study outcome

Estimateofmeandifference fromusual
care (95% CI)

8 weeks
postbaseline

6 months
postbaseline

BSI

General severity
index

0.2 (22.5, 2.9) 20.9 (23.7, 1.9)

CaSUN

Existential
survivorship

0.0 (20.2, 0.1) 0.0 (20.2, 0.1)

Comprehensive care 20.1 (20.4, 0.1) 20.1 (20.4, 0.2)

Information 0.0 (20.2, 0.2) 0.0 (20.2, (0.2)

QLQ-C30

Global health status 1.9 (22.9, 6.8) 4.0 (20.9, 9.0)

Physical functioning 21.4 (25.6, 2.9) 22.4 (26.5, 1.6)

Role functioning 0.9 (26.1, 7.8) 0.4 (26.0, 6.8)

Emotional
functioning

22.3 (27.5, 2.8) 21.3 (27.2, 4.6)

Cognitive
functioning

1.4 (23.7, 6.4) 0.1 (25.0, 5.3)

Social functioning 0.3 (26.1, 6.7) 1.0 (25.4, 7.5)

Fatigue 22.3 (27.5, 2.8) 0.3 (25.2, 5.7)

Nausea and vomiting 21.8 (23.9, 0.3) 21.8 (24.3, 0.7)

Pain 21.7 (27.4, 4.0) 20.8 (26.6, 5.2)

QLQ-CR29

Body image 25.1 (211.7, 1.5) 20.8 (27.2, 5.7)

Urinary frequency 22.1 (27.8, 3.7) 23.6 (29.2, 1.9)

Blood and mucus in
stool

21.9 (24.2, 0.4) 20.8 (23.2, 1.6)

Stool frequency 20.5 (26.6, 5.7) 22.4 (27.8, 2.9)

Abbreviations: BSI, Brief Symptom Inventory; CaSUN, Cancer Survivors’
Unmet Needs measure; CI, confidence interval; QLQ-C30, European
Organization for Research and Treatment of Cancer quality-of-life core
questionnaire; QLQ-CR29, European Organization for Research and
Treatment of Cancer quality-of-life questionnaire–colorectal cancer
module.
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well-being. We assessed distress as the primary outcome
becausewewere concerned thatmeasures of QOL or unmet
need may not be sensitive to improved survivor well-being.
Grunfeld and colleagues have also queried the most
appropriate endpoints for similar studies [52]. Related to
this, the SurvivorCare intervention may have been quite
different for individual patients: One patient may have
prioritized management of symptoms, such as diarrhea;
another may have needed help to return to work. Choosing
an appropriate endpoint for such a tailored intervention is
challenging.

Patients in the study reported a range of needs. Unmet
needs are associated with decreased QOL [56, 57]. A prospec-
tive longitudinal study found that 30% of survivors reported
more than 5 unmet needs at the end of treatment, and this did
not improve for 60% at 6 months [27]. The most frequently
endorsed unmet needs were psychological needs and dealing
with the fear of cancer recurrence [27].

Patients reported the need for comprehensive care [51].
They indicated a need for understandable and up-to-date
information, help to manage side effects and complications
of treatment, and help managing worries about the can-
cer coming back. While the needs scale did not show a
difference between the two arms, on the experience-of-care
measure, patients in the intervention were more likely to
endorse that they had received information that was im-
portant to their care and had received adequate emotional
support. Interestingly, the two items that relate to the
primary care physician being better informed indicated no
difference between the two arms.Thismight suggest that the

nurse-led component may have been more useful than the
SCP.Whether the interventionmay have beenmore effective
if delivered by other health professionals or by a multidisci-
plinary team is unknown.

People in theusual-care group did not appear to receive
key elements of the intervention, including information
materials, an SCP, end-of-treatment session, or telephone
follow-up. Although we did not audio record all aspects
of usual care, it is likely that care did not include provision
of survivorship information nor needs assessment. Sur-
vivors reported significant unmet needs in both arms of
the study. Whether usual care of CRC survivors is
significantly different between Australia and other coun-
tries is unknown.

In the U.S., the median age at diagnosis of CRC is 69 years
[2]. Eighty-two percent of CRC survivors are age 60 years
or older and 61% are age 70 years or older [2]. The majority
of CRC survivors have coexisting medical illnesses [9, 58].
QOL is strongly impacted by comorbidities, aging, weight,
and chronic medical conditions [14]. Our intervention did
not specifically target the management of other medical
conditions. It is possible that an effective intervention might
need to consider these broader health issues. Potentially,
primary care may have an important role in improving survivor
well-being. Studies suggest that primary care is an acceptable
alternative to specialist or hospital-based care [59], including
for CRC survivors [60].

Although not specifically for CRC survivors, Andreyev and
colleagues have reported results from an algorithm-based
approach to the management of patients with treatment-related

Table 4. Descriptive data and results of Mann-Whitney tests for the Perceptions of Care measurea

Perceptions of Care questions

Usual care (n5 102) Intervention (n5 92)
p valueb

Median (IQR)
% Agree/
strongly agree Median (IQR)

% Agree/
strongly agree

I have been given the information I need about my cancer. 4 (3–5) 70 4 (4–5) 97 .0004

I have received useful advice on how to stay healthy. 4 (3–4) 64 4 (4–5) 86 .001

I feel supported by the cancer hospital staff. 4 (4–5) 80 5 (4–5) 94 .004

I feel my GP can deal with issues that might arise since
finishing my cancer treatment.

4 (3–4) 57 4 (3.5–4) 75 .05

The health-care team has included my family/carer in my
post-treatment care.

4 (3–4) 59 4 (3–4) 61 .7

I know where to get emotional support. 4 (3–4) 65 4 (4–4) 85 .008

My GP seems informed about my cancer follow-up plans. 4 (3–4) 63 4 (4–4) 79 .06

I havebeen informedabout support services thatmight assist
me.

4 (3–4) 60 4 (4–5) 89 < .0001

I’ve been able to discuss with the health-care team my
feelings about ending treatment.

4 (4–5) 57 4 (3–4) 91 < .0001

I feel like my health-care team has listened to my concerns. 4 (3–5) 73 4 (4–5) 99 .003

My questions have been adequately answered. 4 (3–5) 66 4 (4–5) 93 .0006

I feel supported in my transition to post-treatment life. 4 (3–4) 66 4 (4–5) 88 .001

I have adequate contact with my health-care team. 4 (3–4) 69 4 (4–5) 88 .01

I have been given strategies to deal with any physical
symptoms.

3 (3–4) 43 4 (3–4) 68 .001

I am feeling prepared for life after cancer treatment. 4 (4–5) 78 4 (4–5) 84 .06
aHigher scores indicate stronger levels of agreement.
bp values are for Mann-Whitney tests and in bold if statistically significant after Hochberg’s modified procedure was applied.
Abbreviations: GP, general practitioner; IQR, interquartile range.
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gastrointestinal symptoms as a consequence of previous
pelvic radiotherapy [61]. Patients were randomized to
nurse-led, algorithm-based treatment, gastroenterologist-
led treatment, or to usual care. Patients who received the
algorithm-based intervention had greater improvements
than patients who received usual care.The authors concluded
that nurse-led, algorithm-based care was appropriate for
most people. Although there are similarities to SurvivorCare,
perhaps a strategy targeting people with high symptom
burden and using an algorithm-based strategy may be more
effective.

CONCLUSION
This intervention failed to show an improvement in survivors’
levels of distress or QOL; levels of distress were low and QOL
was generally quite good in the study cohort. However,
survivors who received the novel supportive care interven-
tion reported improved satisfaction with many aspects of
post-treatment care. This suggests that the intervention has
useful elements. Future studies should carefully consider the
choice of study endpoints and might consider enriching the
target population for survivors with significant issues or
unmet needs.
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