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Abstract
Purpose This study investigated the effectiveness of a struc-
tured telephone intervention for caregivers of people diag-
nosed with poor prognosis gastrointestinal cancer to improve
psychosocial outcomes for both caregivers and patients.
Methods Caregivers of patients starting treatment for upper
gastrointestinal or Dukes D colorectal cancer were randomly
assigned (1:1) to the Family Connect telephone intervention
or usual care. Caregivers in the intervention group received
four standardized telephone calls in the 10 weeks following

patient hospital discharge. Caregivers’ quality of life (QOL),
caregiver burden, unmet supportive care needs and distress
were assessed at 3 and 6 months. Patients’ QOL, unmet sup-
portive care needs, distress and health service utilization were
also assessed at these time points.
Results Caregivers (128) were randomized to intervention or
usual care groups. At 3 months, caregiver QOL scores and
other caregiver-reported outcomes were similar in both
groups. Intervention group participants experienced a greater
sense of social support (p=.049) and reduced worry about
finances (p=.014). Patients whose caregiver was randomized
to the intervention also had fewer emergency department pre-
sentations and unplanned hospital readmissions at 3 months
post-discharge (total 17 vs. 5, p=.01).
Conclusions This standardized intervention did not demon-
strate any significant improvements in caregiver well-being
but did result in a decrease in patient emergency department
presentations and unplanned hospital readmissions in the im-
mediate post-discharge period. The trend towards improve-
ments in a number of caregiver outcomes and the improve-
ment in health service utilization support further development
of telephone-based caregiver-focused supportive care
interventions.

Keywords Caregivers . Quality of life . Gastrointestinal
cancer . Randomized controlled trial

Introduction

With earlier hospital discharges and the shift to more outpatient
services, family caregivers are taking more responsibility for
cancer patient care [1–3]. Reports suggest that family caregivers
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provide up to 50 % of patient care needs [4], placing significant
additional burden on families. Research confirms high levels of
psychological distress and unmet supportive care need in cancer
caregivers [5, 6]. The transition from hospital to home is a
period of high caregiver need [7–9], particularly if the patient
is newly diagnosed [3, 10] and/or has advanced disease [3, 5,
11, 12]. At this time that caregivers are dealing with their own
feelings, they need to take on significant patient care and addi-
tional family responsibilities. They may also be unfamiliar with
the cancer care system [9, 13].

There is growing literature highlighting the positive rela-
tionship between caregiver and patient outcomes [3, 14, 15].
The importance of cancer caregiver well-being is well recog-
nized at a policy level [14, 16], but caregivers are largely
unsupported by the health system [3].

Caring for patients with poor prognosis gastrointestinal
(GI) cancers is particularly challenging. These patients have
dismal 5-year survival rates, with rapidly declining health and
treatment side effects adversely affecting quality of life (QOL)
[17], given the rapid disease trajectory, typically transition to a
complex caregiving role in the immediate post-hospital dis-
charge period with many caregivers requiring emotional sup-
port during this time [9, 18, 19]. Caregivers report high need
for practical and patient care information and assistance with
navigating the health system at this time [9].

Caregivers of patients with upper GI cancers are at partic-
ular risk of experiencing high levels of psychological distress
compared with those caring for people with a longer disease
trajectory [11]. Caregiver interventions have been shown to
improve both patient and caregiver well-being [16]; however,
previous caregiver interventions have primarily focused on
patients’ care, with caregiver self-care being a secondary out-
come [16]. There is also a paucity of information regarding the
specific strategies that will best support caregivers of GI can-
cer patients to improve their psychosocial outcomes.

The primary aim of this multicenter study was to investi-
gate the effectiveness of a standardized, telephone-based in-
tervention to improve caregivers’ QOL in the first 3 months
following a patients’ discharge from hospital. Secondary aims
included evaluating the intervention’s effectiveness in reduc-
ing caregivers’ unmet supportive care need, caregiver burden
and distress. The study also aimed to establish whether a
caregiver-focused intervention could also indirectly reduce
patient distress, unmet need and unplanned hospital presenta-
tions and improve overall patient QOL.

Patients and methods

Trial design, ethics and governance approvals

This study was a parallel randomized trial with a 1:1 group
allocation. The study received approval from the Sydney

Local Health District Human Ethics Committee (RPAH zone)
and was registered with the Australian and New Zealand Clin-
ical Trials Registry (ANZCTR 12609000920291). All pa-
tients and caregivers received written and verbal information
about the study and gave consent to participate.

Recruitment and random assignment

Between April 2010 and March 2013, caregivers and patients
starting treatment at one of four metropolitan hospitals in Syd-
ney, Australia, for a newly diagnosed or recurrent primary
upper GI cancer, metastatic liver disease, or stage 4 colorectal
cancer were recruited to the study. Patients were eligible for
the study if they were aged 18 years or more, aware of their
cancer diagnosis, were planning to reside in Australia for the
next 6 months, had sufficient English language skills to com-
plete study assessments, were not cognitively impaired and
could nominate a caregiver primarily responsible for their
care. Caregivers were eligible for participation if the patient
consented to their participation, they were aged 18 years or
older, they had access to a telephone, they had sufficient En-
glish language skills to complete study assessments and they
were not cognitively impaired.

Patients were recruited during their hospital admission ei-
ther post-surgery or immediately prior to starting non-surgical
treatment. Eligibility was confirmed by the patient’s surgeon.
Primary caregivers of consenting patients were recruited either
during the patient’s hospital admission or within 2 weeks of
patient discharge. If patients or their caregivers refused to
participate, patient socio-demographic information such as
their age, gender and tumour site were collected to investigate
any potential sampling bias between participants and non-par-
ticipants. No demographic information was collected from
non-participating caregivers.

Consenting caregivers and patients separately completed a
baseline self-administered questionnaire prior to randomiza-
tion. The caregiver baseline questionnaire ascertained demo-
graphic characteristics, QOL using the Short Form (SF)-12v2,
a 12-item QOL questionnaires with two subscales that assess
physical and mental well-being. Estimates of reliability for
SF-12 physical component scores (PCS) and mental compo-
nent scores (MCS) are reported as 0.89 and 0.86, respectively
[20]; unmet supportive care needs using an early 26-item ver-
sion of the Partner and Caregiver Supportive Care Needs Sur-
vey (SCNS-P&C) that included the subscales psychological
and emotional, work and social and information needs. Reli-
ability for these subscales ranges from .88 to .94. [21]: the five
subscales of the 26-item Caregiver Reaction Assessment
(CRA)—disrupted schedule, financial problems, lack of fam-
ily support, health impact and impact on self-esteem. Reliabil-
ity of the subscales ranges from .62 to .83 [22, 23]. Overall
distress was measured using the single-item Distress Ther-
mometer [24]. The patient baseline questionnaire included
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assessment of QOL, unmet supportive care needs and psycho-
logical distress using the Functional Assessment of Cancer
Therapy—General (FACT-G), a 33-item measure of QOL
across five domains (physical, social/family, emotional, func-
tional well-being and relationship with physician) with good
reliability (.89) [25]; the Supportive Care Needs Survey—Pa-
tient version (SCNS-34), a 34-item measure across five do-
mains of need (psychological, health system and information,
physical and daily living, patient care and sexuality needs)
with good reliability (.86–.96) [26] and the Distress Ther-
mometer [24]. Type and stage of cancer, treatment received,
current or planned referral to palliative care, co-morbidities
and length of hospital stay were extracted from hospital med-
ical records and recorded on a standardized clinical data form.
Estimated time to complete study questionnaires for care-
givers and patients was 20 min.

On receipt of both caregiver and patient baseline question-
naires, participants were stratified by hospital and randomly
allocated to a study group (intervention or usual care) using a
computer-generated randomization list. Caregivers were
contacted by telephone to advise them of their group alloca-
tion, and for those participants allocated to the intervention
group, the first intervention call was scheduled.

Intervention

The Family Connect intervention comprised a series of four
telephone calls to the caregiver nominated by the patient as
primarily responsible for ongoing care in the first 10 weeks
after the patient was discharged from hospital, a time
highlighted in our pilot work as particularly stressful for care-
givers [9]. The first call was scheduled to occur within 14 days
post-discharge and subsequent calls were scheduled at 4, 6
and 10 weeks post-discharge. Participants could reschedule
calls if required within the 10-week intervention. The inter-
vention involved a manualized, standardized assessment of
caregiver need across the domains of patient care, maintaining
family relationships and emotional and physical self-care, as
well as an assessment of information and practical needs [27].
Within each of these domains, the manual provided a list of
resources and strategies that might address identified needs, to
guide the health professionals delivering the intervention. The
resources provided and the level of discussion related to man-
agement strategies were tailored to individual caregiver needs.
Therefore, in addition to emotional support and discussion of
tangible strategies to assist caregivers deal with the challenges
associated with caregiving, individualized information related
to local patient and/or caregiver support services and practical
and financial resources available for caregivers was also pro-
vided. Strategies were based on published evidence and clin-
ical experience. The intervention was delivered by experi-
enced health professionals (clinical psychologists with train-
ing in clinical aspects of cancer care) who followed

intervention protocols and received training in cancer care
specific to gastrointestinal cancers as well as telephone com-
munication skills. All intervention calls were recorded. Re-
cordings were used during regular sessions to provide support
and further training to intervention staff and for quality assur-
ance purposes to confirm intervention fidelity. Intervention
participants (30 %, n=18) were also interviewed at 3 months
to assess intervention acceptability.

Outcome measures

At 3 and 6 months after hospital discharge, separate self-
administered questionnaires comprising all measures from
the baseline assessment except demographic questions were
mailed to caregivers and patients. Additionally, caregivers
were also telephoned at both time points to determine patient
health service utilization in the preceding 3 months using a
standardized telephone interview format developed for the
study. Reasons for each contact with health professionals were
elicited, and interactions outside of routine follow up proto-
cols were clinically assessed to identify unscheduled contacts
with health services.

Statistical analysis

Caregivers and patients in each arm of the intervention were
compared descriptively according to CONSORT guidelines
[28]. Analyses were conducted on an intention to treat basis.
All questionnaires were scored according to coding manuals,
andmean values on all outcomemeasures for each group were
compared at 3 and 6 months using regression modelling with
group and baseline score as covariates. The effect of caregiver
scores on patient outcomes was assessed by multivariate re-
gression. Linear mixed modelling was used to compare the
trajectories of outcome measures over time. The proportion of
patient presentations to emergency and unplanned hospital
readmissions between groups were compared using Fisher’s
exact tests. All analyses were conducted using Stata/SE 12.1
and R 3.01.

Missing data

Multiple imputations were used to impute missing data using
R 3.0.1. Fifty imputed datasets were created by predictive
mean matching using 25 iterations of the chained equation
process. The imputed data were imported into Stata and re-
gression models were fit to the imputed datasets.

Sample size

Sample size calculations were based on a difference of 0.5 SD
in mean PCS and MCS on the SF-12v2 at 3 months. To detect
a moderate effect size with .05 significance and .80 power, we
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estimated a sample size of 64 caregivers per group, at
3 months.

Results

Three hundred eighty five patients were screened for eligibil-
ity. Of those found to be eligible, 189 patients and 160 care-
givers consented to participate and 128 patient–caregiver pairs
completed the baseline questionnaire and were randomized
(Fig. 1). Baseline characteristics for caregivers and patients
were similar for both groups (Tables 1 and 2). Demographic
and clinical characteristics of participating and non-
participating patients were similar, although non-
participating patients were slightly older (66.6 vs. 62.1 years).
The most common reasons for non-participation included
caregiver declined/patient or caregiver withdrawal of consent
prior to randomization, patient deterioration/death prior to ran-
domization, or inability to contact the nominated caregiver
within the study timelines. Higher than anticipated withdrawal
rates pre-randomization were due to perceived study burden
once the patient was discharged.

Caregiver quality of life

The scores for the mental health (MCS) and physical health
(PCS) components of the SF-12v2 QOL scale are presented in
Table 3. In both the intervention and usual care groups, mean
scores for the mental component of the SF-12v2 QOL scale
were considerably lower than standardized population means
at all time points and were indicative of poor mental health. At
3 months the mental health score for the intervention group
(47.7) was higher than the for usual care group (44.5). This
difference was larger than the minimally important difference
for the SF-12v2 [20], although did not reach statistical signif-
icance (Table 3). Mental health scores in both groups in-
creased by 6 months but remained below general population
norms. Overall trajectories are shown in Fig. 2. There were
also no significant between-group differences at 3 or 6 months
(Table 3) or in overall trajectories (Fig. 2) for the physical
health component of the SF-12v2 QOL or between-group
differences at 3 or 6 months (Table 3) and trajectories present-
ed in Fig. 2.

Caregiver burden

There were no significant differences between groups at either
3 or 6 months for any of the Caregiver Reaction Assessment
subscales (Table 3) in cross-sectional analysis. However, lon-
gitudinal assessment of the overall trajectories (Fig. 2) dem-
onstrated significant differences between groups for the sub-
scales of family support (p=.049) and finance (p=.014), with
the intervention group reporting greater family support and

fewer worries regarding finance compared to the usual care
group.

Caregiver distress

At baseline both groups reported distress levels indicative of
clinical distress (>4). Distress reduced to below clinical levels
at 3months. Although not statistically significant, by 6months
distress levels in the usual care group had increased to near
baseline levels, while intervention group distress remained at
3-month levels (Table 3 and Fig. 2).

Caregiver unmet supportive care needs

Unmet supportive care need was low in both groups at 3 and
6 months, and there were no statistically significant between-
group differences. Although not statistically significant, the
overall SCNS trajectory for the intervention group indicated
reduced unmet need at 3 and 6 months compared to the tra-
jectory for the usual care group (Fig. 2).

Effect of the intervention on patient outcomes

Intervention group caregivers reported fewer patient
emergency presentations and unplanned readmissions
than usual care group patients in the 3 months after
hospital discharge, with 10.2 % (n=5) of intervention
patients reporting a presentation to the emergency de-
partment or an unplanned readmission compared to
30.9 % (n=17) of patients in the usual care group (p=
0.01, Fisher’s exact test). However, this difference was
not maintained at 6 months.

QOL scores for patients increased from baseline to
6 months in both groups indicating improvement quality
of life (Table 3). However, there were no differences
between groups at 3 or 6 months and QOL trajectories
were similar. Both groups had similar levels of distress,
with no significant between-group differences at 3 or
6 months (Table 3). Levels of unmet need decreased
from baseline to 6 months from moderate to low levels
of need, although no significant differences between
groups were identified (Table 3).

Intervention process evaluation and acceptability

Intervention fidelity was assessed throughout the study
and remained high. Mean call length ranged from
32 min at 2 weeks to 17 min at week 10. There were
high levels of participation in the intervention calls
among caregivers in the intervention group, and partic-
ipants were able to reschedule calls to maximize the
number of participants receiving four calls within the
10-week intervention (Table 4). Qualitative interviews
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(n=18) at 3 months confirmed the intervention to be
well accepted among caregivers, the timing of calls

appropriate to caregiver need and that the telephone-
based nature of the intervention was particularly

Fig. 1 CONSORT diagram
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attractive to caregivers with limited time to attend face-
to-face sessions. In addition to providing general

reassurance, caregivers were able to identify specific
areas of need addressed by the intervention.

Table 1 Baseline characteristics
of patients in intervention and
control groups

Variable Intervention
(n=64)

Control
(n=64)

Mean age (SD) 59.9 (13.6) 64.1 (13.6)
N (%) N (%)

Sex Male 39 (61) 39 (61)

Female 25 (39) 25 (39)

Country of birth Australia 36 (56) 33 (52)

Other 28 (44) 31 (48)

Language spoken at home English 52 (81) 50 (78)

Other 12 (19) 14 (22)

Insurance status Public 37 (58) 36 (56)

Private 27 (42) 28 (44)

Primary tumour site Oesophagus 11 (17) 6 (9)

Gastric 9 (14) 11 (17)

Pancreas 18 (28) 19 (30)

Bile duct 5 (8) 4 (6)

Gall bladder 1 (2) 3 (5)

Liver 3 (5) 3 (5)

Small bowel 4 (6) 2 (3)

Colon 6 (9) 8 (12)

Rectal 2 (3) 2 (3)

Ampulla 3 (5) 5 (8)

Epigastric 1 (2) 0 (0)

Anal SCC 0 (0) 1 (2)

Oesophogastric junction/cardia 1 (2) 0 (0)

Cancer stage I 14 (22) 13 (20)

II 19 (30) 21 (33)

III 10 (16) 2 (3)

IV 19 (30) 24 (37)

Other* 2 (3) 4 (6)

Presence of metastatic disease Yes 20 (3) 24 (37)

No 44 (69) 40 (62)

Type of treatment Neoadjuvant treatment + surgery +
adjuvant treatment

15 (23) 9 (14)

Neoadjuvant treatment + surgery 2 (3) 4 (6)

Surgery + adjuvant treatment 29 (45) 24 (37)

Surgery alone 17 (27) 26 (41)

Radiotherapy and/or chemotherapy 1 (2) 1 (2)

Surgical complications Yes 11(17) 17 (27)

No 53 (83) 47 (73)

Medical complications Yes 31 (48) 31 (48)

No 33 (52) 33 (52)

Emergency admission Yes 4 (6) 1 (2)

No 60 (94) 63 (98)

Referral to palliative care Yes 3 (5) 5 (8)

No 61 (95) 59 (92)

Mean length of hospital stay (days) (SD) 15.8 (11) 15.1 (8)
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Discussion

This caregiver-focused supportive care intervention did not
demonstrate statistically significant improvements in caregiv-
er mental well-being in the immediate post-hospital discharge
period. However, there were fewer concerns about financial
issues and greater perceived family support in the intervention
group.

Consistent with previous caregiver research [2, 29], care-
givers in our study experienced poor mental health and clinical
levels of psychological distress compared to population. Differ-
ences greater than theminimally important difference for the SF-
12v2measure were observed between the intervention and usual
care groups at 3 months; however, this difference failed to reach
statistical significance. Previous caregiver intervention studies
have also reported only modest changes in anxiety and distress
[16], but suggest high levels of caregiver distress and poor men-
tal well-being at diagnosis are negatively associated with longer
term caregiver psychological health; thus, evenmodest improve-
ments may have important long-term consequences [29].

Caregivers in the intervention group reportedly experi-
enced less financial burden and perceived greater family sup-
port than those in the usual care group. Previous studies with
cancer caregivers have highlighted both finance andmanaging
family relationships to be significant areas of unmet need [30,
31]. Reports also highlight the psychological morbidity asso-
ciated with financial strain for both patients and caregivers and
suggest that caregivers under-report the impact [32]. Our re-
sults suggest that provision of information related to financial
entitlements available through government and non-
government agencies has the potential to reduce the financial
burden associated with loss of income and additional expenses
that arose during the 6 months after discharge, although in this
study, we did not assess whether services were actually taken
up by caregivers.

Difficulty communicating and negotiating family roles has
been identified as having a detrimental effect on patient and
caregiver well-being [33, 34]. The intervention included spe-
cific information and strategies to assist caregivers manage
family relationships and negotiate support from family and

Table 2 Caregiver characteristics
in intervention and control groups Variable Intervention (n=64) Control (n=64)

Mean age (SD) 55.7 (14.9) 52.7 (11.8)a

Sex Male 17 (27) 18 (28)

Female 47 (73) 46 (72)

Relationship to patient Spouse/Partner 47 (73) 42 (66)

Child 11 (17) 18 (28)

Parent 2 (3) 1 (2)

Sibling 1 (2) 2 (3)

Other family member 0 (0) 1 (2)

Friend 3 (5) 0 (0)

Usually cohabits with patient Yes 56 (87) 50 (78)

No 8 (12) 14 (22)

Level of education None/Primary 4 (6) 2 (3)

Intermed cert/year 10 13 (20) 11 (17)

Leaving cert/year 12 9 (14) 11 (17)

Tech cert/diploma 16 (25) 17 (27)

Tertiary 22 (34) 23 (36)

Employment status Full time 27 (42) 29 (45)

Part time 11 (17) 10 (16)

Retired 18 (28) 10 (16)

Unemployed 2 (3) 3 (5)

Home duties 6 (9) 12 (19)

Health/medical training Yes 11 (17) 13 (20)

No 53 (83) 51 (80)

Ongoing medical conditions Yes 35 (55) 36 (56)

No 29 (45) 28 (44)

Currently taking medication Yes 39 (61) 35 (55)

No 25 (39) 29 (45)

a n=63
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Table 3 Summary of study
outcomes Outcome Intervention mean (SE) Control mean (SE) Difference 95 % CI p value

Caregiver outcomes

SF-12—MCSa

Baseline 44.6 (1.6) 43.2 (1.4)

3 months 47.7 (1.5) 44.5 (1.7) 2.60 −1.41 to 6.61 .20

6 months 47.2 (1.6) 47.9 (1.6) −2.0 −5.95 to 1.85 .30

SF-12—PCSa

Baseline 51.8 (1.1) 53.7 (1.1)

3 months 49.2 (1.4) 50.3 (1.4) −.06 −3.37 to .43 .97

6 months 49.4 (1.6) 49.4 (1.6) .64 −3.28 to 4.56 .75

CRA—everyday activitiesb

Baseline 3.6 (0.1) 3.7 (0.1)

3 months 3.0 (0.2) 3.1 (0.2) 0.01 −.6 to .43 .74

6 months 2.6 (0.2) 2.8 (0.2) .74 −.76 to .36 .48

CRA—financeb

Baseline 2.6 (0.1) 2.3 (0.1)

3 months 2.4 (0.2) 2.6 (0.2) −.30 −.71 to .12 .16

6 months 2.2 (0.2) 2.4 (0.2) .16 −.5 to .33 .67

CRA—family supportb

Baseline 1.9 (0.1) 1.7 (0.1 )

3 months 2.0 (0.2) 2.0 (0.1) −.003 −.39 to .39 .99

6 months 2.0 (0.2) 2.2 (0.2) −.20 −.7 to .31 .44

CRA—healthb

Baseline 2.5 (0.1) 2.3 (0.1)

3 months 2.2 (0.1) 2.3 (0.1) −.11 −.47 to .25 .54

6 months 2.2 (0.2) 2.3 (0.2) .54 −.54 to .25 .47

CRA—esteem b

Baseline 3.9 (0.1) 4.1 (0.1)

3 months 3.9 (0.1) 3.9 (0.1) .000 −.31 to .31 1.0

6 months 3.9 (0.1) 3.9 (0.1) .99 −.24 to .31 .81

SCNS—P&Cc

Baseline 30.2 (2.2) 30.4 (2.6)

3 months 26.6 (3.7) 29.7 (3.6) −2.98 −12.3 to 6.32 .53

6 months 26.3 (4.1) 30.1 (4.3) .53 −13.4 to 8.59 .66

Distressd

Baseline 4.2 (0.4) 4.6 (0.4)

3 months 3.5 (0.5) 3.7 (0.5) .02 −1.25 to 1.29 .97

6 months 3.7 (0.6) 4.1 (0.5) −.32 −1.75 to 1.11 .66

Patient outcomes

FACT-Ge

Baseline 71.3 (1.7) 70.3 (2.2)

3 months 73.2 (2.7) 69.9 (2.6) 2.87 −3.9 to 9.63 .40

6 months 77.2 (3.0) 72.7 (2.9) 2.56 −4.64 to 9.76 .48

SCNSc

Baseline 55.3 (2.9) 55.6 (3.0)

3 months 46.8 (4.6) 47.1 (4.6) −.14 −12.8 to 12.6 .98

6 months 42.2 (5.1) 46.3 (5.1) −4.06 −17.3 to 9.15 .54

Distressd

Baseline 4.4 (.4) 3.7 (.4)

3 months 3.1 (.4) 3.2 (.5) −.38 −1.61 to .85 .54

592 Support Care Cancer (2016) 24:585–595



friends. Our results suggest that this discussion empowered
intervention participants to articulate their support needs and
better manage family relationships. Although we were unable
to demonstrate statistically significant differences, our results
do suggest that greater support has the potential to improved
caregiver well-being.

Despite low levels of unmet need overall, levels of unmet
need in the intervention group were lower at both 3 and

6 months compared to the usual care group, although this
difference failed to reach statistical significance. This low lev-
el of unmet need reported by both caregivers and patients is
inconsistent with both the high levels of distress reported and
previous research highlighting high unmet need among pa-
tients with gastrointestinal cancers and their caregivers [9,
35]. Other studies have also found low unmet need based on
the supportive care need survey [27, 36]. The standardized

Table 3 (continued)
Outcome Intervention mean (SE) Control mean (SE) Difference 95 % CI p value

6 months 3.3 (.5) 3.2 (.6) .22 −1.29 to 1.73 .77

Estimated means from ANCOVA model adjusted for previous time point score (3 months adjusted for baseline
score) 6 months adjusted for 3-month score

SF-12v2 MCS SF-12v2 mental health component subscale, SF-12v2 PCS physical component subscale, SCNS-
P&C Partner and Caregiver Supportive Care Needs Survey, CRA Caregiver Reaction Assessment, FACT-G
Functional Assessment of Cancer Therapy—General, SCNS Supportive Care Needs Survey—Patient version
a Potential score 0 to100, with higher indicating greater QOL
bHigher scores indicate greater burden
c Potential scores 0–100, higher scores, more unmet need
d Potential scores 0–10, higher scores, more distress
e Potential range 0-100, higher scores indicate better QOL

Fig. 2 Caregiver outcomes:
overall trajectories
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need assessment conducted as part of the intervention
highlighted higher levels and a broader range of needs than
questionnaire data. Although a formal comparison is beyond
the scope of this study, this discrepancy, coupled with the high
caregiver distress, suggests that the SCNS does not adequately
capture the needs of this caregiver group. Further work to
identify more appropriate measures is required.

This study also investigated whether a caregiver-focused
intervention could improve patient outcomes. The interven-
tion reduced caregiver-reported patient unplanned
readmissions and presentations to emergency departments in
the first 3-month post-hospital discharge; however, the sup-
port provided to caregivers did not have any measurable im-
pact on patient quality of life, level of unmet supportive care
need, or psychological distress. Future interventions focused
on educating caregivers to identify and address patient care
need have the potential to reduce health system costs. How-
ever, our results suggest that there is also a need for interven-
tions that involve both the caregiver and patient if we are to
improve patients’ quality of life.

Due to the complexity of the procedures and subsequent
impact on patient physical function, unplanned hospital read-
mission rates after gastrointestinal surgery are higher than for
other surgeries [38]. The reduction in unplanned hospital
readmissions and presentations to emergency departments in
the intervention group at 3 months suggests that the modules
of the intervention related to patient care and navigating the
health system provided caregivers with sufficient information
to identify the need for medical intervention and the appropri-
ate health professional to contact, prior to the need for crisis
intervention. Any reduction will therefore have a positive im-
pact for both the patient and the health system more generally.

This study had a number of strengths, including the
randomized controlled design, a standardized intervention
protocol and ongoing fidelity assessment across the study,
high participant retention rates and the inclusion of both
caregiver and patient assessments. This study was also
one of few that have focused primarily on caregiver rather
than patient need. A limitation of the study is that the
intervention schedule was designed to minimize further
caregiver stress by limiting the number of calls. It is pos-
sible that the intervention was not intensive enough to have
a significant impact on caregivers at a time when they are
experiencing high levels of distress. Recruitment of

caregivers is challenging, particularly when patients are di-
agnosed with poor prognosis tumours [37], and although
the study was sufficiently powered to detect a moderate
effect on caregiver outcomes, it had insufficient statistical
power to assess smaller differences between groups. The
sample size also limited our ability to assess the impact
of specific demographic variables such as caregiver rela-
tionship to the patient. The high level of withdrawal prior
to randomization (20 % of caregivers and 32 % of patients)
may have resulted from our recruitment methodology and
the need for both patients and caregivers to agree to par-
ticipate in the study. Recruiting patients and their caregivers
prior to hospital discharge was a convenient method of
recruitment, but those who withdrew did so once they
returned home. Reasons for withdrawal were primarily per-
ceived burden of participation and/or the patient being un-
able to complete study assessments due to their post-
surgery frailty. Similar attrition rates are reported in other
supportive care studies targeting poor prognosis patient
groups and their caregivers [38–40] and highlight the chal-
lenging nature of this area of research.

In conclusion, this telephone-based supportive care inter-
vention for caregivers of patients with poor prognosis gastro-
intestinal cancers did not demonstrate any statistically signif-
icant improvements in caregiver mental health, although there
were trends toward improvements in caregiver burden do-
mains of social support and reduced worries about finance.
The intervention did result in a statistically significant reduc-
tion in patient emergency presentations and readmissions in
the immediate post-discharge period. These results suggest
that further development of this intervention is required if it
is to have potential to deliver improvements in care and
outcomes.
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Table 4 Family Connect
intervention process evaluation Proportion completing call, n (%) Mean call length, minutes (SD) Call length range, minutes

2 weeks 60 (94) 32.9 (12.5) 10–70.4

4 weeks 58 (91) 21.2 (11.5) 9.2–61

6 weeks 56 (87) 19.0 (11.7) 5–73

10 weeks 54 (84) 17.7 (13.3) 5–77
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