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Effect of home-based specialised palliative care and dyadic
psychological intervention on caregiver anxiety and
depression: a randomised controlled trial
Annika von Heymann-Horan 1, Pernille Bidstrup1, Mai-Britt Guldin2, Per Sjøgren3, Elisabeth Anne Wreford Andersen1,
Hans von der Maase4, Jakob Kjellberg5, Helle Timm6 and Christoffer Johansen1,4

BACKGROUND: Specialised palliative care trials often fail to address intervention effects on caregiver anxiety and depression,
particularly in bereavement. We evaluate effects of specialised palliative care and dyadic psychological intervention on caregiver
anxiety and depression in a randomised controlled trial (RCT).
METHODS: Patients with incurable cancer and limited antineoplastic treatment options and their caregivers, recruited from a
university hospital oncology department, were randomised (1:1) to care as usual or accelerated transition from oncological
treatment to home-based specialised palliative care. We assessed caregivers’ symptoms of anxiety and depression with the
Symptom Checklist-92 up to six months after randomisation and 19 months into bereavement, and estimated intervention effects
in mixed effects models.
RESULTS: The ‘Domus’ trial enrolled 258 caregivers. The intervention significantly attenuated increases in caregivers’ symptoms of
anxiety overall (estimated difference, −0.12; 95% confidence interval, −0.22 to −0.01, p= 0.0266), and symptoms of depression at
eight weeks (−0.17; −0.33 to −0.02; p= 0.0314), six months (−0.27; −0.49 to −0.05; p= 0.0165), and in bereavement at two weeks
(−0.28; −0.52 to −0.03; p= 0.0295) and two months (−0.24; −0.48 to −0.01; p= 0.0448).
CONCLUSIONS: This first RCT evaluating specialised palliative care with dyadic psychological support significantly attenuated
caregiver anxiety and depression before and during bereavement. (Clinicaltrials.gov: NCT01885637)
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INTRODUCTION
The majority of patients with advanced cancer require substantial
support, often provided by spouses or family members at a cost to
caregivers’ own mental health. Spouses are at significantly greater
risk of antidepressant use and hospitalisation for severe depres-
sion than the general population,1,2 even in bereavement.1–3 Every
third to fifth caregiver of patients with advanced cancer
experiences elevated symptoms of anxiety or depression.4

Patients and caregivers may cope with disease in interaction,5

and the way they support each other in coping with cancer affects
their distress, supportive care needs, and quality of life.6–8 A meta-
analysis has documented that intervening at the level of the
patient-caregiver dyad significantly improves individual outcomes
in both patients and caregivers, as well as their relationship.9

Effects of dyadic interventions seem to be equal in size to those of
individually focused interventions.10 Interventions at the dyad
level have the distinct advantage of being able to address dyadic
processes, such as common coping efforts or communication, in
addition to the individual patient and caregiver. Interventions that
lower caregivers’ psychological distress could lead to better

support for patients, as well as prevent negative long-term effects
for caregivers.
Palliative care aims to alleviate suffering in patients and

families.11 Still, in eight published randomised controlled trials
(RCTs) of out-patient multidisciplinary specialised palliative care
identified in PubMed until December 2017, interventions were
primarily patient-focused.12–19 Only two included well-defined,
manualised psychosocial intervention,15,17 with one systematically
including caregivers.17 Only two trials assessed symptoms of
anxiety or depression in caregivers,12,17 finding effects on one or
both,20,21 and a single trial assessed depression in bereavement,
finding no effect.22 Many previous trials included homogenous
populations23 and caregivers’ symptoms of anxiety or depression
have only been assessed in trials with highly educated
participants.20,21

The ‘Domus’ trial is the first RCT evaluating home-based
specialised palliative care with integrated dyadic psychological
intervention. It was conducted in a socioeconomically diverse
population ensured by a Scandinavian health care setting with
equitable access to care. The primary aim was to increase patients’
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time at home and the number of home deaths, and the
psychological intervention targeted distress in patients and
caregivers.24,25 We hypothesised that targeting patients’ and
caregivers’ distress together could improve outcomes for both.
This study examines the effect on the secondary outcomes of
caregivers’ symptoms of anxiety and depression.

METHODS
Study design
The Domus study was a parallel-group RCT, with patients and
caregivers recruited from the Department of Oncology at
Rigshospitalet, Copenhagen University Hospital, Denmark.24 The
study protocol was approved by the Danish National Committee
on Health Research Ethics (File: 37237) and the Danish Data
Protection Agency (File: 2007-58-0015). The trial was registered at
clinicaltrials.gov (Identifier: NCT01885637).

Participants
All potentially eligible patients attending the Department of
Oncology at Rigshospitalet, Copenhagen University Hospital were
screened for the following eligibility criteria: (1) incurable cancer;
(2) limited antineoplastic treatment options or patient chose to
forego antineoplastic treatment; (3) living in the Capital Region of
Copenhagen; (4) 18 years or older. Limited antineoplastic
treatment options were defined for each group of cancers as
disease refractory to a specific treatment line, e.g., 3rd line
antineoplastic treatment for metastatic breast cancer.24 Patients
were ineligible if they already received care from a specialised
palliative care team, could not be discharged, or were unable to
cooperate. Until November 2014, performance status 2–4 was a
further inclusion criterion, which was dropped due to slow
enrollment. Eligible patients could ask a caregiver, 18 years or
older (no other criteria applied), to participate e.g., a partner, adult
child, or friend. Both provided written consent.

Randomisation
Patients and caregivers were assigned to the intervention or care-
as-usual control group with a computer generated 1:1 randomisa-
tion sequence with varying block size, generated by a statistician
not affiliated with the project. Project nurses blinded to block size
enrolled and randomised participants using numbered, sealed,
and opaque envelopes. As the trial included a behavioral
intervention, blinding was not possible.

Procedure
The design of the Domus intervention,24 including the psycholo-
gical component,25 has previously been presented in detail.
Briefly, patients and caregivers in the intervention group received
an accelerated transition from hospital-based oncological treat-
ment to specialised palliative care at home. The transition
included a home-care conference within five working days of
randomisation with representatives from one of nine specialised
palliative care teams, municipal nursing services, if possible the
general practitioner and project psychologist. After the home-care
conference, patients received continuing needs-based care based
on national guidelines26 from their specialised palliative care
team, their oncologist, general practitioner, and municipal nursing
services. Specialised palliative care teams in Denmark are required
to consist of at least two health care professions beside physicians
and nurses,27 often psychologists or social workers. Five partici-
pating multidisciplinary teams in the Domus trial were based at
palliative care units in hospitals, four at stand-alone hospices, but
all provided specialised palliative home care. A manualised
psychological intervention targeted the patient-caregiver dyad,
aiming to decrease distress in both patients and caregivers. Two
sessions within one month of randomisation were followed by
monthly needs-assessment and/or needs-based sessions.25 Need

for sessions was defined as either the presence of psychiatric
disorder or psychological distress that prevented the dyad from
adjusting to their situation, or as psychosocial barriers to receiving
care, such as disagreements within the dyad, or communication
with health care professionals. Sessions could also be planned if
the patient or caregiver was at increased risk for future distress or
adverse bereavement outcomes. This risk assessment was based
on clinical judgment and central literature about risk for distress
and adverse bereavement outcomes.28–32 After a patient’s death,
their caregiver was offered one to two closing sessions. The
psychological intervention was dyadic in its target (distress in both
dyad members), as well as its primary format (dyadic sessions),
and focused on content decided with the dyad.25 Sessions were
based on existential phenomenological therapy. The existential-
phenomenological approach aimed to help dyads adapt more
flexibly by exploring alternative ways of relating to their situation
and each other and identifying inflexible or rigid aspects of their
world-view. For instance, some dyads might not accept help or
care, in order to retain a highly valued self-view of independence.
Psychologists helped dyads understand their choices within the
constraints and possibilities presented by their situation. Dyads
received sessions based on the need of each individual dyad, and
patients and caregivers could also receive individual sessions, for
e.g., patient-specific or caregiver-specific depression. The dyad
remained the primary unit of care. Psychologists collaborated with
members of the specialised palliative care team as needed.
The control group received care as usual. The Danish health

care system is tax-financed and provides free access to healthcare
services including general practitioners, general practitioner out-
of-hours services, hospital treatment, as well as in-home nursing,
home care, and nursing homes. Home-based specialised palliative
care is provided by hospital and hospice-based teams, and
patients are free to continue oncological treatment alongside
specialised palliative care. Some, but not all, specialised palliative
care teams include psychologists, and access to psychological
support in specialised palliative care is thus not systematic. Care as
usual for patients and caregivers randomised to the control group
included the possibility of later referral to specialised palliative
care, but neither the accelerated transition process, nor the dyadic
psychological intervention.
Patients and caregivers completed self-report questionnaires

maximally three days before randomisation and four times after
randomisation (weeks 2, 4, 8, month 6) (Fig. 1). In addition,
caregivers completed questionnaires five times after the patient’s
death (week 2, months 2, 7, 13, 19). Questionnaires included the
anxiety and depression subscales of the Symptom Checklist-92
(SCL-92), which has been validated in a population-based Danish
sample and includes cut-off scores for likely cases.33,34 A study
presenting patient outcomes is currently in preparation [Nordly
et al.: Systematic Fast-Track Transition from Oncological Treatment
to Dyadic Specialised Palliative Home Care: DOMUS-A randomised
clinical trial].

Statistical analyses
The target sample size (n= 380 patients) was determined through
power analysis for the primary outcome (patients’ time at home
and home deaths) to allow for 10–15% dropout.24 Descriptive
statistics were calculated for baseline characteristics (Table 1).
Mean change scores for anxiety and depression were plotted
according to randomisation group and follow-up time (Fig. 2). To
investigate the intervention effect on change in symptoms of
anxiety and depression, we fitted linear mixed effects models of
repeated measures using restricted maximum likelihood based on
the intention to treat principle. Degrees of freedom were
calculated with the Kenward–Rogers method.35 We estimated
main intervention effects for change from baseline with 95%
confidence intervals (CI), and calculated effect sizes using the
standard deviation of the control group at baseline.36 Models
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included fixed effects of caregivers’ age, sex, relationship to the
patient (partner, adult child, other), baseline anxiety or depression
score, group status (randomisation or control) and follow-up time
points (categorical). We included the interaction between follow-
up time points and randomisation group to investigate whether
effects differed between follow-up times. From this interaction, we

estimated intervention effects with 95% CIs and effect sizes for
each time point. We tested the fit of covariance structures that
took into account varying combinations of correlations within
subjects, periods (before and after the patient’s death), and the
temporal distance between follow-up times. The best fitting
structures, based on Aikaike Information Criteria, were a random

Participating patients n = 340

Caregivers:
No caregiver available n = 6
Patient did not wish to invite caregiver n = 64
Caregivers invited n = 270

Declined participation n = 12
Caregivers participating n = 258

Dyads randomised to intervention n = 139
Excluded caregivers n = 5

Patient ineligible n = 1
No written consent n = 1
Baseline completed too late n = 3

Did not receive home conference n = 6

Dyads randomised to care as usual n = 119
Excluded caregivers n = 4

Patient ineligible n = 1
Baseline completed too late n = 3

Lost to follow-up:
Bereaved n = 1, Consent withdrawn n = 3

Lost to follow-up:
Bereaved n = 2, Consent withdrawn n = 2

2-week follow-up assessment
Analysed n = 80 depression, 79 anxiety

Lost to follow-up:
Bereaved n = 5, Consent withdrawn n = 1

Lost to follow-up:
Bereaved n = 5, Consent withdrawn n = 3

2-week follow-up assessment
Analysed n = 115 depression, 113 anxiety

4-week follow-up assessment
Analysed n = 114 depression, 113 anxiety

8-week follow-up assessment
Analysed n = 101 depression, 102 anxiety

Lost to follow-up:
Bereaved n = 9, Consent withdrawn n = 2

6-month follow-up assessment
Analysed n = 65

Lost to follow-up:
Bereaved n = 41, Consent withdrawn n = 1

2-week bereavement assessment
Analysed n = 78

Lost to follow-up:
Consent withdrawn n = 2

2-month bereavement assessment
Analysed n = 75

7-month bereavement assessment
Analysed n = 60

Lost to follow-up:
Consent withdrawn n = 1

Lost to follow-up:
Consent withdrawn n = 0

13-month bereavement assessment
Analysed n = 37

Lost to follow-up:
Consent withdrawn n = 0

19-month bereavement assessment
Analysed n = 26

Lost to follow-up:
Consent withdrawn n = 1

4-week follow-up assessment
Analysed n = 74

8-week follow-up assessment
Analysed n = 71

Lost to follow-up:
Bereaved n = 7, Consent withdrawn n = 1

6-month follow-up assessment
Analysed n = 43

Lost to follow-up:
Bereaved n = 36, Consent withdrawn n = 0

2-week bereavement assessment
Analysed n = 53

Lost to follow-up:
Consent withdrawn n = 1

2-month bereavement assessment
Analysed n = 50

7-month bereavement assessment
Analysed n = 41

Lost to follow-up:
Consent withdrawn n = 1

Lost to follow-up:
Consent withdrawn n = 1

13-month bereavement assessment
Analysed n = 23

Lost to follow-up:
Consent withdrawn n = 0

19-month bereavement assessment
Analysed n = 15

Lost to follow-up:
Consent withdrawn n = 0

Fig. 1 Trial profile of caregivers participating in the Domus study, n= 258. Consort flow-chart presenting numbers of caregivers approached
for participation, allocated to intervention or control group, excluded from analyses, lost to follow-up due to patient’s death or withdrawn
consent, and numbers available for analysis at each follow-up time point
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subject effect together with an autoregressive AR1 by period
(before vs. after the patient’s death) for anxiety, and unstructured
for depression. Underlying model assumptions were assessed
through visual inspection of residual plots and normal qq-plots.
We conducted sensitivity analyses based on two forms of multiple
imputation, with 1000 imputations using fully conditional
specification.37 First, we imputed missing responses on anxiety
or depression, unless they were missing in a pre-bereavement
assessment because the patient died prior to that assessment.
Data were imputed separately for the intervention and the control
group, conditional on all nine changes from baseline, baseline
observations, age, sex, and caregiver’s relationship to the patient.
Second, to simulate a situation in which caregivers’ missing data
were related to their levels of anxiety and depression, we shifted
all imputed data upward by a value drawn from a normal
distribution with mean 0.1 (about one sixth of a standard
deviation) and variance 0.0052. Supplementary logistic models
examined the effect on caregivers’ odds of exceeding cut-off
scores for anxiety and depression.34 We calculated population
average odds ratios using generalised estimation equations
with independent working correlation. Models included
caregiver sex, age, relation to the patient (partner, adult child,
other), baseline anxiety or depression score, group status, and
follow-up time (categorical). As in the primary analyses, we
included the interaction between follow-up time points and
randomisation group to investigate whether effects differed
between follow-up times, and estimated effects and effect sizes
for each follow-up time point. Analyses were conducted in SAS
version 9.4.

RESULTS
From June 19, 2013 to August 22, 2016, 340 patients were
recruited, of whom 258 (76%) participated with a caregiver.
Inclusion was terminated early due to lower than expected drop-
out. One hundred thirty-nine dyads were allocated to the
intervention, 119 to the control group (Fig. 1). Almost all invited
caregivers (96%) participated. We excluded nine caregivers from
the present analyses: two patients did not fulfill eligibility criteria,
one caregiver did not provide written consent, and six caregivers
failed to complete baseline assessments before randomisation
(Fig. 1). Eleven caregivers in the intervention and nine in the
control group withdrew consent during follow-up and were
excluded from analyses subsequently. Participants were not
required to give reasons for withdrawing consent, but those
recorded related to the patient’s condition, randomisation to the
control group, disappointment with the intervention, not wishing
to complete questionnaires, or moving out of the Capital Region.
Within six months of randomisation, 56 patients (42%) in the
intervention group and 50 patients (43%) in the control group
died (Fig. 1). During the period of follow-up for this study (until
22 February 2017), a total of 105 (78%) patients in the intervention
group and 89 (77%) in the control group had died. At assessments
during caregiving, the SCL-92 was completed by between 80 and
84% of available caregivers, who were neither bereaved nor had

Table 1. Baseline characteristics of analysed caregivers in the DOMUS
study, n= 249

Intervention
group
n= 134*

Control group
n= 115*

Age, years Mean (SD) 61 (12) 62 (13)

Sex n (%)

Male 49 (37) 40 (39)

Female 85 (63) 75 (65)

Marital status n (%)

Married/cohabiting 123 (92) 103 (90)

Single 7 (5) 7 (6)

Divorced 1 (2) 3 (3)

Widow(er) - 2 (2)

Missing information 3 (2) -

Children n (%)

Children 110 (82) 97 (84)

Living at home** 27 (20) 24 (21)

Not living at home** 86 (64) 78 (68)

No children 19 (14) 17 (15)

Missing information 5 (3) 1 (1)

Highest achieved education n (%)

Element./middle school (9 years) 14 (10) 14 (12)

Vocational 35 (26) 31 (27)

High school 2 (2) 2 (2)

Further education (-4½ years) 48 (36) 47 (41)

Higher education (5- years) 27 (20) 16 (14)

Missing information 8 (6) 5 (4)

Relationship to patient n (%)

Spouse/partner 103 (77) 92 (80)

Son/daughter 24 (18) 10 (9)

Other 7 (5) 13 (11)

Cohabiting with patient n (%)

Yes 103 (77) 91 (79)

No 25 (19) 22 (19)

Missing information 6 (5) 2 (2)

Length of relationship with patient,
years Mean (SD, range)

38 (15, 5–63) 38 (16, 2–64)

Missing information 5 3

Patient’s cancer diagnosis n (%)

Breast 5 (4) 7 (6)

CNS 16 (12) 21 (18)

Connective tissue 5 (4) 8 (7)

Female genitalia 18 (13) 13 (11)

Head and neck 6 (5) 9 (8)

Lower gastrointestinal 15 (11) 13 (11)

Lung 28 (21) 25 (22)

Other 11 (8) 1 (1)

Prostate 17 (13) 5 (4)

Upper gastrointestinal 13 (10) 13 (11)

Performance status n (%)

0–1 68 (51) 59 (51)

2–3 66 (49) 56 (49)

Baseline anxiety symptoms Mean (SD) 1.00 (0.66) 0.94 (0.66)

% scoring above cut-off 28 27

Table 1 continued

Intervention
group
n= 134*

Control group
n= 115*

Baseline depression symptoms Mean
(SD)

0.84 (0.69) 0.80 (0.64)

% scoring above cut-off 24 23

*Some percentages do not add up to 100 due to rounding. **Categories are
not exclusive
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withdrawn consent. At assessments in bereavement, between 57
and 68% of caregivers completed the measure. Three caregivers
were not included in the primary analysis due to missing data on
symptoms of anxiety and depression at baseline.
Six dyads in the intervention group did not receive the planned

home conference. The number of subsequent visits from the
specialised palliative care team differed based on needs. On
average, dyads received four psychological intervention sessions
before the patient’s death (interquartile range 2 to 6), and 0.4 in
bereavement (interquartile range 0 to 1). The majority (63%) of
sessions were attended by the patient and caregiver together, and
the average number of sessions per month participation in the
RCT was 0.8. Of patients in the control group (including patients
participating alone), 60% received specialised palliative care,
beginning on average 110 days later than the intervention group
(Nordly et al. in prep.). Use of psychologists by participants in the
control group was not recorded.
Most participating caregivers were patients’ partners and the

majority women (Table 1). At baseline about one fourth of
caregivers in the intervention and control group exceeded cut-off
scores for anxiety and depression (online figs. S1, S2). Caregivers in
the intervention group reported more beneficial changes in mean
scores for symptoms of anxiety and depression throughout follow-
up than caregivers in the control group (Fig. 2).

Intervention effects on anxiety
Mixed effects models estimated that caregivers in the intervention
group experienced significantly lower symptoms of anxiety through-
out follow-up (estimated difference −0.12; 95% CI, −0.22 to −0.01;
p= 0.0266; Cohen’s d, −0.19), at eight weeks (−0.14; −0.28 to
−0.01; p= 0.0421; Cohen’s d, −0.22) and six months (−0.29; −0.45
to −0.13; p= 0.0005; Cohen’s d, −0.45) after randomisation, and two
weeks into bereavement (−0.25;−0.47 to−0.04; p= 0.0223; Cohen’s

d, −0.39) (Fig. 3, online Table S1). In models for dichotomised scores,
caregivers in the intervention group were significantly less likely
than caregivers in the control group to score above the cut-off for
anxiety throughout follow-up (OR 0.55; 95% CI, 0.39 to 0.78) (Fig. 4,
online Table S3).

Intervention effects on depression
We found no significant overall intervention effect for symptoms
of depression (−0.06; 95% CI, −0.17 to 0.05; p= 0.2992;
Cohen’s d, −0.09), but caregivers in the intervention group

experienced significantly lower symptoms than caregivers in the
control group at eight weeks (−0.17; -0.33 to −0.02; p= 0.0314;
Cohen’s d, −0.26) and six months after randomisation (−0.27;
−0.49 to −0.05; p= 0.0165; Cohen’s d, −0.41), as well as two
weeks (−0.28; −0.52 to −0.03; p= 0.0295; Cohen’s d, −0.42) and
two months (−0.24; −0.48 to −0.01; p= 0.0448; Cohen’s d, −0.37)
after the patient’s death (online Table S2). In models for
dichotomised scores, caregivers in the intervention group were
significantly less likely than caregivers in the control group to
score above the cut-off for depression eight weeks (OR 0.4; 0.17 to
0.92) and six months after randomisation (OR 0.38; 0.14 to 0.98)
(Fig. 4, online Table S3).

Sensitivity analyses
Sensitivity analyses using multiple imputation did not change
conclusions (online Table S1, S2), regardless of the method of
imputation.

DISCUSSION
We found significantly attenuated increases in symptoms of
anxiety and depression in caregivers in the intervention group
compared to caregivers in the control group both before and after
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Fig. 2 Observed mean change scores in caregivers’ symptoms of anxiety and depression
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the patient’s death. Differences reached significance from eight
weeks after randomisation to two months after the patient died,
as well as for the main effect on symptoms of anxiety.
Our study is the first to demonstrate effects of specialised

palliative care with dyadic psychological intervention on care-
givers’ symptoms of anxiety and depression both before and after
the patient’s death. We found small to medium effect sizes (0.26 to
0.42 for depression, 0.19 to 0.45 for anxiety, online Table S1 and
S2), which is comparable to effect sizes reported in previous trials
assessing effects on caregiver anxiety and/or depression (0.30 to
0.39).20,21 The significantly reduced likelihood of intervention
group caregivers exceeding cut-of scores for anxiety and
depression at several follow-up points indicates that effects are
clinically significant.
Caregivers are at short-term and long-term risk of diminished

mental health,3,4 but may not feel entitled to seek support.38

Although the interactions between follow-up time points and
group status in mixed effects models were not significant, our
results yield a pattern of increasing effects with time until the six-
month follow-up, significant from eight weeks after randomisa-
tion. This indicates that alleviating caregivers’ symptoms of
anxiety and depression may require continued needs assessments
and intervention over time. It may also reflect greater strain on
caregivers, and therefore potential to intervene, in the time
surrounding patients’ death. Palliative care clinicians see many
caregivers through their involvement in patients’ care and may be
uniquely positioned to refer caregivers to services to prevent
mental health problems. Several efficacious caregiver interven-
tions exist,39 but interventions in RCTs of specialised palliative care
focus predominantly on patients. Neither of the previous trials
assessing caregivers’ symptoms of anxiety and depression focused
on support for the patient-caregiver dyad together,20,21 and one
explicitly separated patient and caregiver psychosocial

interventions to encourage disclosure of sensitive topics.21 The
similar effect sizes found in our study mostly targeting distress in
patients and caregivers together indicates that dyadic interven-
tions may also be appropriate.
The Domus RCT tested a complex intervention and effects

cannot be attributed to specific intervention components. This
mirrors the nature of specialised palliative care, where multi-
disciplinary management is central,11 and complex trials are
crucial to solidify the evidence base. The Domus intervention may
have affected caregiver distress through multiple pathways,
lowering distress directly, indirectly through intervention effects
on patients, or through dyadic effects. Examples of such pathways
could be (a) direct: lowering caregivers’ depression by helping
them relate to the weakened patient in new ways or providing
them with knowledge about symptom management leading to
increased feelings of mastery and diminished anxiety, (b) indirect:
reducing patients’ physical or psychological symptoms, leading to
lower caregiver burden, or (c) dyadic: facilitating communication
about wishes for professional support, leading to increased
acceptance of care and lower caregiver strain. Although interven-
tions targeting the dyad often result in effect-sizes equal to those
of interventions targeting patients or caregivers alone,10 we
believe that intervening at the level of the dyad has certain
advantages. As psychological distress is interrelated between
patients and caregivers40,41 and, at least in part, dependent on the
way members of the dyad cope together,6 dyadic interventions
may be better positioned to create and maintain change than
efforts where only one partner is receiving the intervention.
Positive effects of individual interventions in one partner might be
countered by unchanged or worsening distress in the other, not
receiving the intervention. Dyadic intervention also allows
clinicians to address issues that are relational in nature, e.g., the
patient-caregiver dyad’s communication. Further, the needs of
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patients and caregivers may not always coincide, and dyads may
disagree on issues such as how much information to give their
families, how much help to receive from health care professionals,
or where they would like the patient to spend the end of life. In
dyadic interventions, the clinician can directly facilitate conversa-
tion about such issues. Future investigations to identify specific
mechanisms and their optimal timing and delivery (to the patient
or caregiver alone or together) could further strengthen effective
components of complex specialised palliative care interventions.
Among the strengths of this study is the inclusion of a

manualised psychological intervention25 to ensure that all
sessions were based on the same principles and methods. The
manual provides a description of the intervention rationale and
delivery and can thus inform clinical practice and future research.
Previous trials assessing caregiver anxiety or depression were
conducted mostly with highly educated populations,20,21 biased
due to their socioeconomic resources, and the findings cannot be
directly generalised to more diverse populations of caregivers. The
Domus study was conducted in a Scandinavian health care setting
that ensures access and equitable treatment and affords the
opportunity to reach patients and caregivers across socioeco-
nomic positions. As a result, more than one third of participating
caregivers had less than high school education and our results
may be generalised to socioeconomically diverse caregiver
populations. On the other hand, the universal health care
coverage in Denmark limits direct generalisability to health care
settings with lower access to palliative care and mental health.
However, in such settings the effect of the intervention might
have been even greater. Systematic screening for inclusion of all
cancer patients attending the Department of Oncology, Rigshos-
pitalet, Copenhagen University Hospital ensured that all poten-
tially eligible patients were approached and informed of the study

and the very high participation rate among invited caregivers
(96%) increases our confidence in the generalisability of effects.
Our previous investigation of uptake of the psychological
intervention component indicated that the intervention was
feasible and acceptable to patients and caregivers.25

This study is limited by the decreasing number of respondents
in bereavement, as some caregivers were not, or only recently,
bereaved at the time of analyses. However, sensitivity analyses
yielded very similar results. Eight percent of caregivers withdrew
consent at some point during follow-up. This number is only
slightly larger than that reported in one of the previous studies
assessing caregiver anxiety and depression (4%),20 considering the
longer follow-up in the Domus trial, lasting up to 19 months after
the patients’ death. Like previous studies, our sample was
recruited in a single location. However, nine different palliative
care teams provided the intervention, limiting the effect of the
single recruitment site on generalisability. The lack of an
established minimal clinically important difference (MCID) on the
SCL-92 prevents us from conclusively identifying the statistically
significant changes as clinically significant as well. However, we
used the best available approximation of clinical significance, the
cut-off scores determined specifically for the Danish population.
Results from the dichotomised analyses based on these cut-off
scores serve to indicate that our findings have clinical relevance.
Finally, we did not measure intervention adherence, limiting the
confidence with which we can attribute effects to specific
intervention components. However, psychologists participated in
biweekly group-supervision to support the uniform implementa-
tion of the psychological intervention component.
We have demonstrated that an accelerated transition to home-

based specialised palliative care in combination with dyadic
psychological intervention significantly improved caregivers’
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score. Probabilities are derived from logistic regression models for anxiety and depression
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symptoms of anxiety and depression, both before and after the
patient’s death. The Domus RCT is the first trial of home-based
specialised palliative care to include a manualised psychological
intervention that targets the patient-caregiver dyad as the unit of
care. Targeting distress in caregivers not only improves their
mental health, but may also counteract other negative effects of
caregiving, such as increased health care use and work impair-
ments,42 creating a ripple of public health and societal impacts
both during caregiving and in bereavement.

ACKNOWLEDGEMENTS
This work was supported by the Danish Cancer Society and the Tryg foundation
(grant number R53-A2860); the Tryg Foundation (grant number 115140); and the
Danish Cancer Society (grant number 20016002).

AUTHOR CONTRIBUTIONS
A.H., P.B., M.G., P.S., and C.J. designed the study. P.S. was principal investigator for the
trial, and C.J., H.M., J.K., and H.T. were part of the study consortium. E.A. performed
analyses and all authors interpreted data. A.H., P.B., M.G., and C.J. prepared the
manuscript. All authors revised the manuscript and gave final approval for
submission.

ADDITIONAL INFORMATION
Supplementary information is available for this paper at https://doi.org/10.1038/
s41416-018-0193-8.

Conflict of interest: The authors declare no conflicts of interest.

Ethics approval and consent to participate: The study protocol was approved by
the Danish National Committee on Health Research Ethics (37237) and the Danish
Data Protection Agency (2007-58-0015). Written informed consent was obtained
from participants, and the study was performed in accordance with the Declaration
of Helsinki.

Availability of data and material: The data that support the findings of this study
are available on reasonable request from the corresponding author (A.H.). The data
are not publicly available due to participant privacy and consent.

Note: This work is published under the standard license to publish agreement. After
12 months the work will become freely available and the license terms will switch to
a Creative Commons Attribution 4.0 International (CC BY 4.0).

REFERENCES
1. Cromhout, P. F. et al. First use of antidepressant medication in male partners of

women with breast cancer in Denmark from 1998 to 2011. Psychooncology 26,
2269–2275 (2017).

2. Nakaya, N. et al. Increased risk of severe depression in male partners of women
with breast cancer. Cancer 116, 5527–5534 (2010).

3. Song, J. I. et al. Quality of life and mental health in the bereaved family members
of patients with terminal cancer: quality of life and mental health in the bereaved.
Psychooncology 21, 1158–1166 (2012).

4. Nipp, R. D. et al. Factors associated with depression and anxiety symptoms in family
caregivers of patients with incurable cancer. Ann. Oncol. 27, 1607–1612 (2016).

5. Hagedoorn, M., Sanderman, R., Bolks, H. N., Tuinstra, J. & Coyne, J. C. Distress in
couples coping with cancer: a meta-analysis and critical review of role and
gender effects. Psychol. Bull. 134, 1–30 (2008).

6. Rottmann, N. et al. Dyadic coping within couples dealing with breast cancer: a
longitudinal, population-based study. Health Psychol. 34, 486–495 (2015).

7. Ernst, J. et al. Dyadic coping of patients with hematologic malignancies and their
partners and its relation to quality of life–a longitudinal study. Leuk. Lymphoma
58, 655–665 (2017).

8. Weißflog, G. et al. Associations between dyadic coping and supportive care
needs: findings from a study with hematologic cancer patients and their partners.
Support. Care Cancer 25, 1445–1454 (2017).

9. Badr, H. & Krebs, P. A systematic review and meta-analysis of psychosocial
interventions for couples coping with cancer. Psychooncology 19, 260–265 (2013).

10. Regan, T. W. et al. Do couple-based interventions make a difference for couples
affected by cancer? A systematic review. Bmc. Cancer 12, 279 (2012).

11. Sepulveda, C., Marlin, A., Yoshida, T. & Ullrich, A. Palliative care: the world health
organization’s global perspective. J. Pain. Symptom Manag. 24, 91–96 (2002).

12. Temel, J. S. et al. Effects of early integrated palliative care in patients with lung
and gi cancer: a randomised clinical trial. J. Clin. Oncol. 35, 834–841 (2017).

13. Groenvold, M. et al. Randomised clinical trial of early specialist palliative care plus
standard care versus standard care alone in patients with advanced cancer: the
Danish Palliative care trial. Palliat. Med. 31, 814–824 (2017).

14. Wallen, G. R. et al. Palliative care outcomes in surgical oncology patients with
advanced malignancies: a mixed methods approach. Qual. Life Res. 21, 405–415
(2012).

15. Bakitas, M. et al. Effects of a palliative care intervention on clinical outcomes in
patients with advanced cancer: the project ENABLE II randomised controlled trial.
JAMA 302, 741–749 (2009).

16. Jordhøy, M. S. et al. A palliative-care intervention and death at home: a cluster
randomised trial. Lancet 356, 888–893 (2000).

17. Bakitas, M. A. et al. Early versus delayed initiation of concurrent palliative
oncology care: patient outcomes in the ENABLE III randomised controlled trial.
J. Clin. Oncol. 33, 1438–1445 (2015).

18. Zimmermann, C. et al. Early palliative care for patients with advanced cancer: a
cluster-randomised controlled trial. Lancet 383, 1721–1730 (2014).

19. Temel, J. S. et al. Early palliative care for patients with metastatic non-small-cell
lung cancer. N. Engl. J. Med. 363, 733–742 (2010).

20. El-Jawahri, A. et al. Effects of early integrated palliative care on caregivers of
patients with lung and gastrointestinal cancer: a randomised clinical trial.
Oncologist 22, 1528–1534 (2017).

21. Dionne-Odom, J. N. et al. Benefits of early versus delayed palliative care to
informal family caregivers of patients with advanced cancer: outcomes from the
ENABLE III randomised controlled trial. J. Clin. Oncol. 33, 1446–1452 (2015).

22. Dionne-Odom, J. N. et al. Family caregiver depressive symptom and grief out-
comes from the ENABLE III randomised controlled trial. J. Pain. Symptom Manag.
52, 378–385 (2016).

23. Roeland, E. J. Tailoring palliative care to the changing needs of people facing
cancer. J. Clin. Oncol. 35, 813–815 (2017).

24. Nordly, M. et al. The DOMUS study protocol: a randomised clinical trial of
accelerated transition from oncological treatment to specialised palliative care at
home. BMC Palliat. Care 13, 44 (2014).

25. von Heymann-Horan, A. B. et al. Dyadic psychological intervention for patients
with cancer and caregivers in home-based specialised palliative care: the Domus
model. Palliat. Support. Care. 16, 189–197 (2018).

26. Dansk Multidisciplinær Cancer Gruppe for Palliativ Indsats. Approved Clinical
Guidelines. [Godkendte kliniske retningslinjer]. http://www.dmcgpal.dk/661/
godkendte+retningslinjer. (2017). Accessed 1 Nov 2017.

27. Sundhedsstyrelsen. Anbefalinger for den palliative indsats [Recommendations for
palliative care]. København: Sundhedsstyrelsen; https://www.sst.dk/da/sygdom-
og-behandling/~/media/79CB83AB4DF74C80837BAAAD55347D0D.ashx. (2017).

28. Aranda, S. & Milne, D. Guidelines for the assessment of bereavement risk in family
members of people receiving palliative care. (Centre for palliative care, Melbourne,
2000).

29. Pitceathly, C. & Maguire, P. The psychological impact of cancer on patients’
partners and other key relatives. Eur. J. Cancer 39, 1517–1524 (2003).

30. Schulz, R., Boerner, K. & Hebert, R. S. Caregiving and bereavement. In: M. S.
Stroebe, R. O. Hansson, H. Schut, W. Stroebe (eds). Handbook of bereavement
research and practice Advances in theory and intervention. (pp. 265–285. American
Psychological Association, Washington, USA, 2007).

31. Kissane, D. W. & Zaider, T. Bereavement. In: G. Hanks, N. Cherny, N. A. Christakis,
M. Fallon, S. Kaasa, R. K. Portenoy (eds). Oxford textbook of palliative medicine. 4th
edn, 1483–1501. Oxford University Press, Oxford, 2009).

32. National Comprehensive Cancer Network. Distress Management. NCCN clinical
practice guidelines in oncology. http://www.nccn.org/. (2014) Accessed 15 Sep
2014.

33. Olsen, L. R., Mortensen, E. L. & Bech, P. The SCL-90 and SCL-90R versions validated
by item response models in a Danish community sample. Acta Psychiatr. Scand.
110, 225–229 (2004).

34. Olsen, L. R., Mortensen, E. L. & Bech, P. Mental distress in the Danish general
population. Acta Psychiatr. Scand. 113, 477–484 (2006).

35. Diggle, P. J., Liang, K. Y. & Zeger, S. L. Analysis of Longitudinal Data. (Clarendon
Press, Oxford, 1994).

36. Friedmann, P. D. et al. Trazodone for sleep disturbance after alcohol detoxifica-
tion: a double-blind, placebo-controlled trial. Alcohol. Clin. Exp. Res. 32,
1652–1660 (2008).

37. van Buuren, S. Multiple imputation of discrete and continuous data by fully
conditional specification. Stat. Methods Med. Res. 16, 219–242 (2007).

38. Foster, C. et al. ‘You can’t say, “what about me?” I’m not the one with cancer’:
information and support needs of relatives: Information and support needs of
relatives. Psychooncology 24, 705–711 (2015).

Caregiver distress in palliative home care trial
A von Heymann-Horan et al.

1314

https://doi.org/10.1038/s41416-018-0193-8
https://doi.org/10.1038/s41416-018-0193-8
http://www.dmcgpal.dk/661/godkendte+etningslinjer
http://www.dmcgpal.dk/661/godkendte+etningslinjer
https://www.sst.dk/da/sygdom-og-behandling/~/media/79CB83AB4DF74C80837BAAAD55347D0D.ashx
https://www.sst.dk/da/sygdom-og-behandling/~/media/79CB83AB4DF74C80837BAAAD55347D0D.ashx
http://www.nccn.org/


39. Harding, R., List, S., Epiphaniou, E. & Jones, H. How can informal caregivers in
cancer and palliative care be supported? An updated systematic literature review
of interventions and their effectiveness. Palliat. Med. 26, 7–22 (2012).

40. Kershaw, T. et al. The interdependence of advanced cancer patients’ and their
family caregivers’ mental health, physical health, and self-efficacy over time. Ann.
Behav. Med. 49, 901–911 (2015).

41. Jacobs, J. M. et al. Distress is interdependent in patients and caregivers with
newly diagnosed incurable cancers. Ann. Behav. Med. 2017; https://doi.org/
10.1007/s12160-017-9875-3.

42. Goren, A., Gilloteau, I. & Lees, M. DiBonaventura M daCosta. Quantifying the
burden of informal caregiving for patients with cancer in Europe. Support. Care
Cancer 22, 1637–1646 (2014).

Caregiver distress in palliative home care trial
A von Heymann-Horan et al.

1315

https://doi.org/10.1007/s12160-017-9875-3
https://doi.org/10.1007/s12160-017-9875-3

	Effect of home-based specialised palliative care and dyadic psychological intervention on caregiver anxiety and depression: a randomised controlled trial
	Introduction
	Methods
	Study design
	Participants
	Randomisation
	Procedure
	Statistical analyses

	Results
	Intervention effects on anxiety
	Intervention effects on depression
	Sensitivity analyses

	Discussion
	Acknowledgements
	Author contributions
	Conflict of interest
	ACKNOWLEDGMENTS




