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Abstract

Background: Previous cognitive behavioral therapies for informal caregivers (ICs) have produced negligible effects. The
purpose of this study was to evaluate, in a randomized controlled trial, the efficacy of Emotion Regulation Therapy adapted
for caregivers (ERT-C) on psychological and inflammatory outcomes in psychologically distressed ICs and the cancer patients
cared for.
Methods: A total of 81 ICs with elevated psychological distress were randomly assigned to ERT-C or a waitlist condition and
assessed pre-, mid-, and post-treatment. In 52 cases, the patient cared for by the IC was included. Patients did not receive
ERT-C. Both the ERT-C and waitlist groups were followed 3 and 6 months post-treatment. Data were analyzed with multilevel
models, and P values were two-sided.
Results: Compared with ICs in the waitlist condition, ICs in the ERT-C condition experienced medium to large statistically sig-
nificant reductions in psychological distress (Hedge’s g¼0.86, 95% confidence interval [CI] ¼ 0.40 to 1.32, P < .001), worry
(g¼0.96, 95% CI ¼ 0.50 to 1.42, P < .001), and caregiver burden (g¼0.53, 95% CI ¼ 0.10 to 1.99, P ¼ .007) post-treatment. No sta-
tistically significant effects were found for rumination (g¼0.24, 95% CI ¼ �0.20 to 0.68, P ¼ .220). Results concerning caregiver
burden were maintained through 6 months follow-up. Although the effects on psychological distress and worry diminished,
their end-point effects remained medium to large. No statistically significant effects on systemic inflammation were detected
(C-reactive protein: g ¼ .17, 95% CI ¼ �0.27 to 0.61, P ¼ .570; interleukin-6: g ¼ .35, 95% CI ¼ �0.09 to 0.79, P ¼ .205; tumor necro-
sis factor-alpha: g ¼ .11, 95% CI ¼ �0.33 to 0.55, P ¼ .686). Patients whose ICs attended ERT-C experienced a large increase in
quality of life post-treatment (g¼0.88, 95% CI ¼ 0.18 to 1.58, P ¼ .017).
Conclusions: To our knowledge, this is the first randomized controlled trial evaluating the efficacy of ERT-C for ICs. Given the
previous disappointing effects of other cognitive behavioral therapies for this population, the present findings are very en-
couraging. Identifying ICs with elevated psychological distress and providing them with relevant psychotherapy appears an
important element of comprehensive cancer care.

Cancer rates are increasing globally (1), resulting in more
patients as well as informal caregivers (ICs) involved in their
care. Meta-analyses reveal elevated levels of psychological dis-
tress expressed as anxiety and depression in ICs (2,3), which
may even exceed the levels experienced by patients (2,4,5) and
often persists into their loved one’s survivorship (6). ICs also

experience health complications, including sleep difficulties
and fatigue (7,8) and cardiovascular disease (9), leading to in-
creased mortality (10).

Our recent meta-analysis found that cognitive behavioral
therapies (CBTs) produce negligible effects (Hedge’s g ¼ 0.04)
(11,12), with minimal effect sizes obtained (g< 0.2) for all seperate
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types of outcomes (ie, psychological, interpersonal, and physical
well-being). One important reason for this disappointing effect
may be the way in which IC distress has been conceptualized and
approached (12,13). Recent studies have pointed to the presence
of perseverative negative thinking among ICs (eg, 14,15).
Perseverative negative thinking refers to verbal, self-referential
mental processes, such as worry and rumination, oftentimes
employed as a means to diminish negative emotional experien-
ces. However, these strategies are more likely to worsen and pro-
long rather than alleviate psychological distress (16,17). Three
studies in the meta-analysis were mindfulness-based interven-
tions, which could be argued to more directly offer the client
training in alternatives to perseverative negative thinking than
traditional CBTs (eg, 18,19). Only one of these studies employed a
randomized design, and more research is needed to evaluate the
efficacy of such approaches within an IC context.

Emotion Regulation Therapy (ERT) belongs to the CBT family
but was explicitly developed to target perseverative negative
thinking by cultivating healthier emotion regulation skills sup-
ported by mindfulness practices. ERT was originally developed
to treat chronic anxiety with or without depression and has
demonstrated clinical efficacy (20–22). We recently adapted ERT
for the caregiver population (ERT-C) and reported initial efficacy
in an open-label, single-arm trial (23), including reduced depres-
sion and anxiety symptoms and perseverative negative think-
ing (g-range ¼ 0.36–0.92), although not caregiver burden
(g¼ 0.15). Although promising, this trial design cannot account
for spontaneous improvement over time and did employ
follow-up assessments.

Investigating the effect of psychotherapy beyond self-report
measures of psychological distress is important. Individuals
with distress, including ICs, may experience increased systemic
inflammatory biomarkers (eg, C-reactive protein [CRP]) (24–26),
on which we demonstrated a reduction following psychother-
apy in a recent meta-analysis (27). Finally, there is evidence to
suggest that reducing the distress of ICs through psychotherapy
has a buffering effect on patient well-being (28,29) and thus
should be investigated in relation to ERT-C.

This study sought to build on our promising findings. The
primary purpose of this study was to evaluate, in a randomized
controlled trial, the efficacy of ERT-C on psychological and in-
flammatory outcomes in psychologically distressed ICs and the
cancer patients cared for. We hypothesized that 1) ERT-C would
demonstrate an advantage compared with a waitlist condition
concerning primary (ie, caregiver burden, worry, rumination,
and psychological distress) and secondary outcomes (ie, emo-
tion regulation, quality of life, sleep quality, and pro-
inflammatory markers), 2) the effect would be maintained
through follow-up, and 3) patient outcomes (quality of life, psy-
chological distress, and inflammation) would improve acutely
and be maintained through follow-up.

Methods

The trial was pre-registered at Clinicaltrials.gov (#NCT02322905),
and the study protocol was approved by the local ethics commit-
tee (#1–10-72–430-14). Reporting of trial procedures and results
follow the CONSORT guidelines (30).

Participants

ICs were recruited from August 2015 until December 2017
through Aarhus University Hospital Oncology Department

teams treating lung, gastrointestinal, and gynecological can-
cers. Originally, only ICs of lung and gastrointestinal cancers
were considered for inclusion. Due to a slower-than-expected
inclusion rate and internal reorganization of the oncology
departments, other cancer types were also considered. ICs could
have any relationship with the patient (eg, friend, spouse) but
had to self-identify as being a caregiver of the patient. Inclusion
criteria were: >4 on the Distress Thermometer (31); elevated
perseverative negative thinking (ie, Brooding Subscale of the
Rumination Response Scale [RRS-B] >12) or worry (Brief Penn
State Worry Questionnaire [PSWQ] >15) (32,33); and a remaining
lifetime expectancy of the patient of >6 months. ICs were eligi-
ble for inclusion despite patients declining participation, and
multiple ICs of the same patient could participate. Exclusion cri-
teria were: an expected survival of the patient of <6 months; ac-
tive substance abuse; and participation in other psychosocial
trials. Based on a power calculation (a¼ 0.0125; 1-b¼ 0.90), a
dropout rate of 35%, and an intraclass correlation between ICs
of the same patient of 0.20, the inclusion of 80 ICs in total would
yield a statistically significant acute treatment effect of a me-
dium effect size (Cohen’s d¼ 0.5) (11) when evaluated with a 2
(group; ERT-C vs waitlist) � 3 (time; pre, mid, post) mixed linear
model (MLM). Due to multiple primary outcomes for ICs, the
alpha-level was reduced to 0.0125 (0.05�4) for those.

Using PASS software (34), a randomization list was gener-
ated by the last author (RZ), who did not have any contact with
participants. To conceal the result of the final ticket, the num-
ber of participants in each group was not fully balanced (610%).

Procedure

Upon oral consent from the ICs, they were screened with the
Distress Thermometer at the oncology department. If meeting
the criterion, both IC and patient were informed in more detail
about the study. The patient provided written consent for study
participation at the oncology department, and the IC provided
written consent to be contacted by phone regarding further
screening for eligibility. In case the IC also met cutoff scores for
perseverative negative thinking, an assessment meeting was
scheduled. Upon completing baseline questionnaires, ICs were
allocated to either ERT-C or a waitlist condition. Outcome ques-
tionnaires were completed at baseline, mid-treatment (4 weeks),
and post-treatment (8 weeks). Inflammatory biomarkers were
obtained from blood samples at pre- and post-treatment. Upon
completing the 8-week waitlist period, IC controls were offered
ERT-C. Follow-up assessments were completed at 3 and
6 months post-treatment. All questionnaires were completed in
person and administered via paper.

Conditions

ERT-C is a manualized treatment consisting of eight weekly ses-
sions (35). The first half (sessions 1–4) focuses on psychoeduca-
tion and training of emotion regulation skills, including
attentional regulation skills (ie, shifting and sustaining attention
on a difficult experience) and metacognitive regulation skills (ie,
decentering from and reappraisal of emotional experiences), with
four different mindfulness practices. In the second half (sessions
5–8), clients are encouraged to deploy regulation skills during ex-
posure towards the pursuit of personally meaningful activities,
which are simultaneously perceived as rewarding (eg, spending
time with a friend) and threatening (eg, worrying about leaving
sick husband alone). The presence of both reward and threat is
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termed a motivational conflict and serves as the context for expo-
sure exercises with the aim of obtaining a more motivationally
balanced approach to one’s life (36).

All sessions had a duration of 60 minutes and took place at
the local university. Twelve master’s or doctorate-level students
delivered the treatment. They were all trained in ERT-C and re-
ceived weekly face-to-face supervision with prior review of
audio-recorded sessions by the first author (MSO’T) as well as
monthly supervision from the second author (DSM). To estab-
lish adherence to the treatment protocol, a primary coder coded
all eight sessions from 25% of cases, with 40% of these cases
coded by a secondary coder. The coders were research assis-
tants trained in the principles of ERT-C but had not been in-
volved in the treatment. Based on session audio recordings,
coders rated the presence or absence of 72 manual components.
Therapists on average addressed 85% of the components, and
the intraclass correlation between the two coders was .77. The
waitlist condition also spanned 8 weeks.

Materials

Screening Materials
The Distress Thermometer (31) was used to screen for psycho-
logical distress. Perseverative Negative Thinking was measured
with the five-item RRS-B (32) and five items from the PSWQ (37),
validated as a brief version (33).

Primary outcomes for ICs
Caregiver burden was assessed by the Caregiver Reaction
Assessment (CRA) (38), measuring multiple dimensions of care-
giver burden, including self-esteem, family support, finances,
schedule, and health (a ¼ .58). Higher scores indicate higher
burden.

Psychological distress was evaluated using the Hospital
Anxiety and Depression Scale (HADS; a ¼ .85) (39). Higher scores
indicate higher levels of distress.

Perseverative negative thinking was measured with the full
version of the PSWQ (a ¼ .84) and the brooding subscale of the
RRS-B (a ¼ .79). Higher scores on both measures indicate higher
levels of perseverative negative thinking.

Secondary outcomes for ICs
Quality of life in ICs was measured with the World Health
Organization (WHO)-5 questionnaire (40) (a ¼ .90). Higher scores
indicate better quality of life. Sleep quality was measured with
the Pittsburgh Sleep Quality Index (41). Higher scores indicate
poorer sleep quality. Emotional closeness was assessed with
the discrepancy between two items, rated on a scale from 0 to
10, namely, actual and ideal emotional closeness (42). Negative
scores indicate less emotional closeness than wanted.

Pro-inflammatory markers included high sensitivity-CRP, tumor
necrosis factor-alpha (TNFa), interleukin (IL)-1, and IL-6. To control
for diurnal variation, samples were obtained within 63 hours of
each other. Serum was analyzed with the high-sensitivity CRP en-
zyme-linked immunosorbent assay kit and the V-PLEX
Proinflammatory Panel 1 (Human) kit, Meso Scale Discovery,
Rockville, MD. Higher scores indicate higher levels of inflammation.

Model-related outcomes for ICs
Emotion regulation was assessed using four measures. The
Difficulties in Emotion Regulation Scale (43) measures difficul-
ties with aspects of emotion regulation (a ¼ .94). Higher scores
indicate more difficulties with emotion regulation. The Five
Facet Mindfulness Questionnaire (44) measures elements of

mindfulness (a ¼ .81). Higher scores indicate higher levels of
mindfulness. Decentering was assessed with the Experiences
Questionnaire (45) (a ¼ .93). Higher scores indicate greater
decentering abilities. Cognitive reappraisal was assessed
with the reappraisal subscale of the Emotion Regulation
Questionnaire (46) (a ¼ .90). Higher scores indicate more use
of cognitive reappraisal.

Patient outcomes
Quality of life was the primary outcome for patients, evaluated
with the European Organization for Research and Treatment of
Cancer Core Quality of Life Questionnaire (QLQ-C30) (47) global
quality of life (a ¼ .90). Psychological distress was evaluated us-
ing the HADS (39). Proinflammatory markers (hs-CRP, TNFa, IL-
1, IL-6) were evaluated, but it was not possible to control for di-
urnal variation in patients.

Analytic Strategy

All inflammatory outcomes were log-transformed, and outliers (>3
SDs) were deleted (0–2 scores on each outcome). The acute effect of
ERT for ICs was explored with a 2 (group; ERT-C vs waitlist) � 3
(time; pre, mid, post) MLM, where time at level 1 was nested within
participants at level 2. Three-level MLMs, with patients at level 3,
were evaluated but did not converge, possibly due to low variation
at the third level. The two groups were combined to determine the
effect through the follow-up period. MLMs were employed to eval-
uate the best fit of time, including a linear effect (continued im-
provement), a log-linear effect (maintenance of effect), and a
quadratic effect (worsening). To compare endpoint effects between
measures, a linear function of time was estimated from pre-treat-
ment through follow-up.

All MLMs were based on the intent-to-treat sample (cf 48).
Intercepts were specified as random in all models and so was
the slope if it improved the model fit (ie, �2LL change). Missing
data at the item level were handled by mean substitution,
which was only considered for participants with less than 50%
missing data on a particular scale (cf 49). Results revealed that
missing data at the item level were minimal and below 2% for
any of the primary outcomes. Cohen’s d was derived from the F-
test calculated as d¼ 2 � �(F/df) and transformed into Hedges’ g
(50). An effect size of 0.2, 0.5, and 0.8 was considered small, me-
dium, and large, respectively (11). P values were two-sided. All
MLMs were performed in SPSS-25.

Results

In total, 136 ICs were referred to further screening for persev-
erative negative thinking, of whom 124 were assessed for eli-
gibility. Twenty ICs did not satisfy the inclusion and
exclusion criteria, whereas 19 did but declined participation
(see Figure 1 for reasons). Eighty-one ICs were randomly
assigned, 43 to the ERT-C condition and 38 to the waitlist
condition. One IC withdrew consent after randomization (see
Figure 1). Of the 80 ICs, 95% (N¼ 76) scored above the cutoff
on worry (PSWQ) and 60% scored above the cutoff on rumina-
tion (N¼ 48).

The mean age of the IC sample was 47.9 years (range ¼ 18–69
years) and of the patients was 58.0 years (range ¼ 29–73 years).
Most ICs were female (75%) caring for male patients (73%). In 52
cases (65%), the patient cared for by the IC was enrolled, and in nine
cases, there was more than one IC enrolled per patient. Most of
the patients had stage IV cancer (58%) (see Table 1). Twenty-nine
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ICs (36%) dropped out, 23 during treatment (ERT-C; n¼ 9).
Treatment dropouts were statistically significantly older (mean-
¼ 52.7 years) than completers (mean¼ 45.3 years; P ¼ .034) and

worried less at pretreatment (P¼ .026). Dropouts were encouraged
to complete scheduled questionnaires (46% did so). No dropouts
were due to serious adverse events during treatment.

Mee�ng distress criterion and referred for 
screening for PNT (n = 136)

Assessed for eligibility (n = 124)

Was not able to reach on phone (n = 6)
Declined par�cipa�on before screening (n = 6)

Did not meet inclusion criteria for PNT (n = 20)
Declined par�cipa�on due to (n = 19):
- lack of �me (n = 8)
- too long commute (n = 5)
- study perceived not relevant (n = 4)
- wanted to seek help elsewhere (n = 2)

Allocated to ERT-C (n = 43)
2 dropped out before star�ng treatment due to:
- no interest (n = 1)
- too long commute (n = 1)

Allocated to waitlist (n = 37)
3 dropped out of waitlist due to:
- did not want to wait (n = 1)
- no interest (n = 1)
- lack of �me/feeling overwhelmed (n = 1)

Completed wai�ng period (8 weeks) with inten�on 
to start ERT-C (n = 34, 92%)

1 dropped out before star�ng treatment due to:
- lack of �me/feeling overwhelmed (n = 1)

Analyzed N in acute effect analyses: 37

Scheduled assessment mee�ng (n = 85)

Withdrew consent (n = 2)
Did not a�end (n = 2)

Post acute treatment (8 weeks; n = 35, 74%)
Lost to follow-up (n = 8)

9 dropped out during treatment due to:
- lack of �me/feeling overwhelmed (n = 4)
- reason unknown (n = 2)
- pa�ent dies (n = 1)
- pa�ent’s condi�on deteriorates (n = 1)
- own soma�c condi�on/sickness (n = 1)

Analyzed N in acute effect analyses: 43

Post acute treatment (n = 23, 62%)
Lost to follow-up (n = 14)

14 dropped out during treatment due to:
- lack of �me/feeling overwhelmed (n = 4)
- reason unknown (n = 4)
- own soma�c condi�on/sickness (n = 2)
- pa�ent’s condi�on deteriorates (n = 2)
- no interest (n = 1)
- divorce from pa�ent (n = 1)

3-month follow-up (n = 25, 58%)
Lost to follow-up (n = 18)

6-month follow-up (n = 21, 49%)
Lost to follow-up (n = 22)
Analyzed N in follow-up analyses: 43

3 month follow-up (n = 20, 54%)
Lost to follow-up (n = 17)

Randomly assigned (n = 81)
1 withdrew consent post randomiza�on

6-month follow-up (n = 29, 78%)
Lost to follow-up (n = 18)
Analyzed N in follow-up analyses: 37

Figure 1. CONSORT flow diagram. ERT-C ¼ Emotion Regulation Therapy adapted for caregivers; PNT ¼ Preseverative negative thinking.
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Acute Treatment Effects

Primary Outcomes for ICs
Compared with the waitlist condition, ICs receiving ERT-C experi-
enced statistically significant reductions in psychological distress
(g¼ 0.86, 95% confidence interval (CI) ¼ 0.40 to 1.32, P < .001), worry
(g¼ 0.96, 95% CI ¼ 0.50 to 1.42, P < .001), and caregiver burden
(g¼ 0.53, 95% CI¼ 0.10 to 1.99, P¼ .007) post-treatment, correspond-
ing to medium to large effect sizes. No statistically significant effect
was found for rumination (g¼ 0.24, 95% CI ¼ �0.20 to 0.68, P ¼ .220)
(see Table 2; Figure 2).

Secondary and Model-Related Outcomes for ICs
Statistically significant changes in the expected direction were
observed for all self-report secondary outcomes at post-
treatment (all P values< .05), except for emotional closeness,
with changes corresponding to medium to large effect sizes
(g¼ 0.51–0.79). All emotion regulation model-related outcomes
also improved (all P values< .05), corresponding to medium to
large effect sizes (g¼ 0.43–0.93). No statistically significant
changes in inflammatory outcomes were detected (all P val-
ues> .2) (see Table 2).

Patient Outcomes
Patients of ICs receiving ERT-C experienced, compared with
patients in the waitlist condition, improved overall quality of life
(P ¼ .019, g¼ 0.88) at post-treatment, whereas no such statistically

significant changes were observed for psychological distress
(g¼ 0.14, P ¼ .672) or inflammatory outcomes (all P values > .2).

Treatment Effects at Follow-Up

When all ICs had received ERT-C, the two groups were com-
bined in the evaluation of the long-term treatment effect (ie,
through 6 months follow-up). ICs receiving ERT-C immediately
or delayed experienced equivalently positive effects across the
acute delivery of ERT-C, with the only exception being WHO-5,
where ICs immediately receiving ERT-C experienced a statisti-
cally larger effect (P < .001; g¼ 0.67).

Concerning primary outcomes, the obtained effects were of
a medium magnitude (HADS, g¼ 0.75; PSWQ, g¼ 0.62), although
a worsening was observed from post-treatment through the
follow-up period for both psychological distress (HADS) and
worry (PSWQ), as indicated by a quadratic effect of time. Effects
obtained in terms of caregiver burden (CRA) were maintained.
See Table 3 and Figure 3. Concerning secondary outcomes,
effects were maintained through follow-up except for quality of
life, which deteriorated during the follow-up period, although
the overall effect was medium (WHO; g¼ 0.71). The effect on pa-
tient quality of life obtained following acute treatment also de-
creased to a small magnitude (EORCT-QLQ-C30; g¼ 0.34) and
was statistically non-significant.

Discussion

ERT-C demonstrated positive effects on three of four primary
outcomes corresponding to medium to large effects for psycho-
logical distress, worry, and caregiver burden, and exceeding the
suggested cutoff for a minimally important difference (d¼ 0.50)
(51). Demonstrating such positive effects largely replicates find-
ings from our open-label, single arm of ERT-C for distressed ICs
(23) and is especially encouraging given that previous CBTs have
failed to efficaciously treat IC distress (12). The finding concerning
rumination was not statistically significant and goes counter to
our open trial and may reflect that the present sample was con-
siderably more characterized by worry than rumination. At base-
line, our IC sample scored above the clinical cutoff for worry
(PSWQ ¼ 45) (52) with an overall mean of 51, indicative of patho-
logical worry, and where 95% of ICs were included based on their
worry score, only 60% scored above the cutoff on rumination.

Concerning secondary outcomes, statistically significant
effects of medium magnitudes were detected for both quality of
life (WHO-5) and sleep quality (Pittsburgh Sleep Quality Index).
Emotional closeness did not improve, and, finally, we were un-
able to detect any improvement on proinflammatory outcomes.
The latter finding should be viewed in light of the small effect of
psychotherapies on inflammatory markers detected in a recent
meta-analysis (g¼ 0.15) (27) and the detected small effect sizes
in the present study (g range ¼ 0.11–0.35). This study was thus
not powered to detect such small effects.

Given the waitlist control design of the study, treatment du-
rability effects reflect uncontrolled, within-person change. The
encouraging effects detected following the acute treatment pe-
riod were largely maintained through the 3- and 6-month
follow-up. Although some outcomes deteriorated, as indicated
by a quadratic effect of time, the endpoint effects, except two
(CRA and emotional closeness), remained medium to large in
magnitude (g¼ 0.54–1.34). Deterioration of the effect could re-
flect progression of the cancer and the increased caring

Table 1. Participant descriptives

Variable ERT-C Waitlist Total

ICs, no. 43 37 80
Age, mean (SD), y 49.4 (15.2) 46.0 (16.1) 47.9 (15.6)
Women, % 74 75 75

Patients, no. 29 23 52
Age, mean (SD), y 60.2 (7.8) 55.0 (10.5) 58.0 (9.3)
Women, no. (%) 10 (35) 4 (17) 14 (27)
Cancer type, no. (%)

Colon 7 (24) 6 (26) 13 (25)
Lung 4 (14) 7 (30) 11 (21)
Rectal 6 (21) 3 (13) 9 (17)
Ventricular 4 (14) 1 (4) 5 (10)
Pancreatic 1 (3) 0 1 (2)
Bile duct 1 (3) 0 1 (2)
Esophagus 2 (7) 0 2 (4)
Ovary 0 1 (4) 1 (2)
Uterus 0 1 (4) 1 (2)
Sarcoma 0 1 (4) 21 (2)
N/A* 4 (14) 3 (13) 7 (13)

Cancer stage, no. (%) No. ()
I 0 (0) 0 (0) 0 (0)
II 1 (4) 2 (9) 3 (6)
III 6 (20) 6 (26) 12 (21)
IV 18 (62) 12 (60) 30 (58)
N/A* 4 (14) 3 (13) 7 (13)

Primary treatment, no. (%) No. ()
Chemotherapy 15 (52) 12 (52) 27 (52)
Chemotherapy and surgery 7 (24) 5 (22) 12 (22)
Targeted biological treatment 2 (7) 1 (4) 3 (6)
Radiation and chemotherapy 1 (3) 2 (9) 3 (6)
N/A* 4 (14) 3 (13) 7 (13)

*Seven patients consented to complete questionnaires but did not consent to

data extraction from their patient file. ERT-C ¼ Emotion Regulation Therapy

adapted for caregivers; IC ¼ informal caregiver; N/A ¼ not available.
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responsibilities. It could also be indicative of emotion regulation
skills not yet being solidified and a need for booster sessions.

Beyond the positive outcomes for ICs, the cancer patients
also evidenced improvements in terms of quality of life corre-
sponding to a large effect (g¼ 0.88) even though they received
no therapy. Despite an attenuation of effect through follow-up,
this finding is particularly encouraging because many patients
are burdened with intense treatment programs. The increase in
quality of life for cancer patients indicates a buffering effect of
IC mental health on patient quality of life.

Limitations of the present study include the relatively small
number of included participants. Moreover, a majority of female
IC participants were included and there was a 35% treatment
dropout rate. This dropout rate falls within the range of attrition
detected in previous trials for ICs (mean¼ 28%; range ¼ 0–49
[53]), but it should be noted that the most frequent reason for
dropping out was lack of time or feeling overwhelmed and that
there was a selective dropout of older and less worried ICs, pre-
cluding meaningful comparisons of treatment gains between
completers and noncompleters. In addition, although based on
the intent-to-treat sample, the results obtained from the follow-
up analyses are limited by a study completion rate of 63%.
Second, employing a waitlist control group prevents conclu-
sions about the specificity of ERT. In addition, the findings con-
cerning the follow-up period are limited by the lack of a control
group during this time. Third, too few observations were avail-
able for IL-1b to conduct the planned analyses (ie, below detec-
tion or fit curve range). Other inflammation results are limited

by the suboptimal procedures of the current study with only
two assessment time points. Future studies may consider
assessing inflammatory activity in response to a contextually
meaningful stressor rather than simple pre-post assessments
(54). Fourth, more information on ICs choosing not to partici-
pate despite elevated levels of distress is needed to evaluate
the generalizability of the current results and to develop treat-
ment options with a strong appeal to this population. Finally,
without a cost-effectiveness analysis, which was precluded due
to our design where the controlled effect was limited to the ini-
tial 8 weeks, we cannot evaluate the detected benefits in light
of their associated economic burden. An important future di-
rection will be to conduct a trial of ERT-C against a well-
equated comparator to evaluate efficacy as well as cost
effectiveness.

In conclusion, ICs receiving ERT-C experienced positive effects
with regard to three out of four primary outcomes. Although
some deterioration was detected from post-treatment through
the follow-up period, effects on the combined sample remained
of medium to large magnitudes. In addition, patients whose care-
givers received ERT-C experienced a large increase in quality of
life. Given that ICs are integral to the care provided to patients
with cancer but often in need of care themselves, identifying ICs
with elevated psychological distress and providing them with rel-
evant psychotherapy appears an important element of compre-
hensive cancer care. Our encouraging findings warrant further
research in an adequately powered, multi-center, phase III trial
designed to determine net clinical benefits.

Table 2. Means (SDs) and interaction effects (group � time) of acute treatment

ERT Waitlist Group � time

Variable Pre (IC n¼ 43) Mid (IC n¼ 32) Post (IC n¼ 35) Pre (IC n¼ 37) Post (IC n¼ 34) F P g (CI)

Primary caregiver outcomes*
HADS (n ¼ 79) 20.5 (7.1) 15.4 (6.8) 13.1 (7.3) 19.2 (6.6) 17.4 (6.6) 19.9 <.001 0.86 (0.40 to 1.32)
PSWQ (n ¼ 77) 50.9 (10.2) 49.1 (9.4) 40.8 (8.1) 52.6 (10.0) 51.4 (8.8) 23.6 <.001 0.96 (0.50 to 1.42)
CRA (n ¼ 79) 35.7 (10.4) 31.6 (11.0) 29.9 (10.5) 35.0 (11.4) 34.3 (11.3) 7.9 .006 0.55 (0.10 to 1.00)
RRS-B (n ¼ 77) 10.8 (3.2) 9.0 (3.1) 8.7 (2.8) 11.2 (3.4) 10.0 (3.5) 1.5 .220 0.24 (�0.20 to 0.68)

Secondary caregiver outcomes
WHO-5 (n ¼ 79) 9.2 (5.3) 12.5 (5.0) 15.5 (4.7) 10.2 (5.4) 12.3 (5.6) 15.9 <.001 0.79 (0.33 to 1.25)
PSQI (n ¼ 78) 9.3 (3.1) 8.4 (3.7) 6.5 (2.6) 9.4 (3.6) 7.7 (3.9) 4.3 .043 0.51 (0.40 to 1.32)
Emotional closeness (n ¼ 78) �1.1 (2.8) �1.8 (1.7) �1.7 (1.5) �1.7 (1.7) �1.5 (1.4) 2.1 .151 0.28 (0.06 to 0.96)
CRP (n ¼ 66) 2.6 (3.3) — 1.7 (1.4) 2.5 (3.1) 2.8 (3.4) 0.3 .570 0.17 (�0.27 to 0.61)
IL-1b† (n ¼ 10) — — — — — — — —
IL-6 (n ¼ 70) 0.9 (0.8) — 0.8 (0.5) 0.8 (0.5) 0.8 (0.4) 1.6 .205 0.35 (�0.09 to 0.79)
TNF-alpha (n ¼ 73) 2.2 (0.4) — 2.2 (0.5) 2.2 (0.5) 2.3 (0.6) 0.2 .686 0.11 (�0.33 to 0.55)

Model-related outcomes
EQ (n ¼ 79) 33.9 (5.8) 35.6 (6.1) 39.1 (6.2) 34.3 (9.4) 34.2 (8.0) 15.6 <.001 0.93 (0.47 to 1.39)
DERS (n ¼ 79) 86.9 (20.7) 80.7 (22.5) 72.1 (20.8) 92.8 (24.2) 89.9 (24.2) 10.4 .002 0.77 (0.32 to 1.23)
FFMQ (n ¼ 77) 125.5 (15.2) 131.0 (16.9) 139.0 (18.2) 118.9 (16.1) 120.0 (19.4) 19.2 <.001 0.92 (0.46 to 1.38)
ERQ-R (n ¼ 79) 26.4 (5.7) 27.1 (5.4) 29.0 (6.1) 27.1 (6.9) 26.2 (6.1) 4.8 .031 0.43 (�0.02 to 0.88)

Patient outcomes (PT n ¼ 22) (PT n ¼ 16) (PT n ¼ 14) (PT n ¼ 11)
EORCT-QLQ-C30 (n ¼ 37) 53.4 (17.0) — 67.2 (18.6) 57.2 (21.1) 54.5 (26.7) 6.1 .019 0.88 (0.18 to 1.58)
HADS (n ¼ 36) 12.1 (6.3) — 8.9 (5.0) 13.0 (13.8) 11.6 (8.4) 0.2 .672 0.14 (�0.53 to 0.81)
CRP (n ¼ 36) 10.7 (12.3) — 12.6 (26.2) 7.6 (10.9) 5.6 (4.4) 2.1 .162 0.61 (�0.08 to1.30)
IL-1b† (n ¼ 10) — — — — — — — —
IL-6 (n ¼ 38) 2.0 (1.5) — 1.7 (1.1) 2.6 (3.7) 1.3 (0.7) 0.5 .487 0.30 (�0.37 to 0.97)
TNF-alpha (n ¼ 38) 2.7 (0.8) — 2.6 (0.5) 2.6 (0.9) 2.4 (0.7) 0.3 .581 0.24 (�0.43 to 0.91)

*Numbers following the outcome variable names refer to number of records completed pretreatment. CI¼ confidence interval; CRA¼ Caregiver Reaction Assessment; CRP¼ C-re-

active protein; DERS ¼ Difficulties with Emotion Regulation Scale; EORCT-QLQ ¼ European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire;

EQ ¼ Experience Questionnaire; ERQ-R ¼ Emotion Regulation Questionnaire-Reappraisal subscale; ERT ¼ Emotion Regulation Therapy; FFMQ ¼ Five Facet Mindfulness

Questionnaire; HADS ¼ Hospital Anxiety and Depression Scale; IC ¼ informal caregiver; IL ¼ interleukin; PSQI ¼ Pittsburgh Sleep Quality Index; PSWQ ¼ Penn State Worry

Questionnaire; PT¼ patient; RRS-B¼ Ruminative Response Styles-Brooding subscale; TNF¼ tumor necrosis factor; WHO-5¼World Health Organization-5 Well-Being Index.

†Insufficient data (N¼10).
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Figure 3. Effects on primary outcomes through the follow-up period. Error bars depict 95% confidence interval. The lines represent within-person change over time in

the two groups combined from pre-, mid- (4 weeks), and post-treatment (8 weeks) to 3 months and 6 months follow-up. CRA ¼ Caregiver Reaction Assessment; HADS

¼ Hospital Anxiety and Depression Scale; PSWQ ¼ Penn State Worry Questionnaire; RRS ¼ Ruminative Response Styles-Brooding subscale.

Figure 2. Effects on primary outcomes during acute treatment. Error bars depict 95% confidence interval. The Emotion Regulation Therapy adapted for caregivers group

was assessed pre-, mid- (4 weeks), and post-treatment (8 weeks). The waitlist group was assessed pre- and post-treatment. CRA ¼ Caregiver Reaction Assessment;

HADS ¼ Hospital Anxiety and Depression Scale; PSWQ ¼ Penn State Worry Questionnaire; RRS ¼ Ruminative Response Styles-Brooding subscale.
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