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Abstract

Purpose: A long-term evaluation of The Caregiver Pathway, a model to follow up family caregivers on Post-intensive
Care Symptoms among Family (PICS-F).

Methods: A single-center non-blinded randomized controlled trial including 196 family caregivers to critically ill
patients randomized to intervention (n=101) or control group (n=95). The Caregiver Pathway intervention consists of:
(1) a digital assessment followed by a conversation with a nurse in the first days at the ICU, (2) a supportive card when
leaving the ICU, (3) an offer to receive a phone call following patient transfer to a step-down unit, and (4) a follow-

up conversation within 3 months after discharge. Outcome measures were collected at 6 and 12 months, including
symptoms of post-traumatic stress disorder (PTSD), anxiety, depression, Health-related Quality of Life (HRQoL), hope,
and self-efficacy.

Results: The Caregiver Pathway was associated with a significant effect for symptoms of PTSD after 6 months com-
pared with controls, mean IES-R score: 25.8 [95% Cl 21.9-29.7] versus 30.9 [95% Cl 26.7-35.0], p=0.009, and a trend
toward an effect after 12 months: [ES-R score: 25.0 [95% Cl 21.3-28.7] versus 28.4 [95% Cl 24.1-32.7], p=0.057.
Subgroup analyses at 12 months showed a significant intervention effect among family caregivers of patients who
survived compared to controls for PTSD, IES-R score: 19.8 [95% Cl 15.3-24.2] versus 29.1 [95% Cl 23.5-34.6], p=0.001,
and anxiety, HADS-A score: 4.3 [95% Cl 3.1-5.4] versus 6.8 [95% CI 5.2-8.4], p=0.003.

Conclusions: The Caregiver Pathway has the potential to reduce the symptoms of PICS-F, especially among family
caregivers whose patient has survived.
.

Introduction

Family caregivers of critically ill patients are in a chal-
lenging situation. Their experience can be traumatic,
and they often feel scared, helpless, and vulnerable.

*Correspondence: eborosun@ous-hfno They are therefore at risk of developing symptoms of
U?ffe’f;ttn;agtsgg‘%thHszlvaaRyesearCh' Division of Medicine, Oslo post-traumatic stress disorder (PTSD), anxiety, depres-
Full author information is available at the end of the article sion, and prolonged grief, symptoms also known as Post-

intensive Care Symptoms-Family (PICS-F) [1]. Advice
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on how to support family caregivers has been presented
in the Patient and Family Centered Care guidelines [2].
Attempts to diminish the negative long-term conse-
quences for family caregivers have included informa-
tion leaflets [3], diaries [4], participation in patient care
[5], communication facilitators [6, 7], condolence letters
[8] and an online information tool about PTSD [9], all
with varying success and impact [10, 11]. Actual models
to support family caregivers of critically ill patients are
therefore called for [12, 13].

The Caregiver Pathway model was developed with an
emphasis on individual and structured follow-up from
ICU admission until after homecoming [14]. A rand-
omized controlled trial (RCT) evaluation of the model
after 3 months (i.e., short term) showed no overall sig-
nificant differences between the intervention and con-
trol groups [15]. However, family caregivers of patients
who survived the ICU stay and received the intervention
had significantly fewer symptoms of PTSD, anxiety, and
depression, and reported higher Health-Related Quality
of Life (HRQoL) for physical functioning and hope com-
pared to controls [15].

The current study sought to evaluate 6 and 12 months
(i.e., long-term) effects of The Caregiver Pathway inter-
vention through a continuation of the ongoing RCT [15].
Symptoms of PTSD, anxiety, and depression (i.e., primary
outcomes) and HRQoL, hope, and self-efficacy (i.e., sec-
ondary outcomes) were measured.

Methods

Study design

This study was designed as a single-center RCT and
approved by the Regional Committee for Medical
Research Ethics South-East Norway (199,446) and the
Institutional Review Board equivalent at Oslo University
Hospital (Personvernombudet 21/03594). This study was
registered in ClinicalTrials.gov (NCT04839406) prior
to inclusion. Results are reported in line with the CON-
SORT Non-pharmacological Treatments guidelines [16]
(electronic supplementary material 1).

Participants and recruitment

Family caregivers were recruited from an Intensive Care
Unit (ICU) at a university hospital in Norway from April
2021 to August 2023. Inclusion criteria were: The patient
was expected to be on invasive ventilation for at least
48 h; the family caregivers were able to understand and
speak Norwegian and were between 18 and 70 years old.
Up to 3 family caregivers were eligible to participate for
each patient. Bedside ICU nurses provided information
about the study and asked if the family caregivers were
interested in participating. The first author, an ICU nurse
herself, then provided additional study information by

phone or while at the ICU to those interested. An email
with a link to a secure informed consent form and base-
line measures was sent to family caregivers willing to
participate.

Procedures

A computerized program (R-tool: RNGCryptoService-
Provider in Microsoft.net, Block size: 10) was used by the
first author for randomization. If more than one family
caregiver per patient was included, these were allocated
to the same group. All participants were informed they
could call a study phone at any time if needed, and all
family caregivers received standard care (see electronic
supplementary material 2). Family caregivers in the inter-
vention group, in addition, received The Caregiver Path-
way, offered by one of 11 dedicated ICU nurses 1-3 days
after randomization. Details about the intervention and
group allocation were not known by the other health-
care providers in the ICU. The 11 ICU nurses received an
introduction course and participated in regular meetings
for education and support. They were trained in com-
munication skills as described in the mnemonic VALUE:
Value family contribution, Acknowledge emotions, Lis-
ten, Humanity, and Eliciting of information [17].

Intervention group

The Caregiver Pathway model consists of 4 steps [14].
Step 1, within the first days at the hospital, the family
caregivers are offered a get-to-know conversation where
they can mark their needs, concerns, and preferences
through a digital assessment tool. The assessment tool
generates a summary to be used in a subsequent con-
versation with an ICU nurse. Step 2 is a card containing
information and support, handed out upon patient dis-
charge from the ICU or death. Step 3 is a text message
offering a phone call a few days after discharge to clarify
any questions, concerns, or needs for information. Step
4 is an individual follow-up conversation offered within
3 months after the hospital stay. This conversation is
semi-structured, and the family caregivers are encour-
aged to talk about their experiences and process situa-
tions if necessary. If considered beneficial or needed, a
physician who knew the patient from the admission is
invited to participate.

Through the model, the family caregivers are also
informed about available resources locally or nationally
if considered appropriate and beneficial. See Fig. 1 for a
model overview and electronic supplementary material 2
for details.

The individual approach ensures appropriate adjust-
ments based on the situation at hand. For example, if
the patient is deemed close to death shortly after ICU
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Fig. 1 4 steps of The Caregiver Pathway intervention adapted from Watland et al. [14]

Step 3 \
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admission, Step 1 would not be offered. Also, Step 3 is
not offered for bereaved caregivers.

Data collection

Demographic questions (e.g., age, education, relation-
ship to patient, patient age, gender, and reason for ICU
admission) were collected at baseline, and study vari-
ables at baseline, 3 (i.e., reported elsewhere [15]), 6, and
12 months, and submitted through a secure server (i.e.,
Services for Sensitive Data, University of Oslo).

Study variables

Primary outcomes

Symptoms of PTSD were assessed using the 22-item
Impact of Event Scale-Revised (IES-R) [18], a 3 subscales
measure of: Intrusion (8 items), Avoidance (8 items),
and Hyper-arousal (6 items). Score range is 0—4 with a
total score of 0—88. Scores above 24 [19] indicate clini-
cal concern, and scores above 30 [19] or 33 [20, 21] are
considered high-risk PTSD. Symptoms of PTSD were not
assessed at baseline, as the participants were in the mid-
dle of the critical incident [1, 22]. Anxiety and depression
were measured by the Hospital Anxiety and Depression
Scale (HADS) [23, 24], a 14-item measure of psychologi-
cal distress with 2 subscales: anxiety (7-item HADS-A)
and depression (7-item HADS-D). Score range is 0-21
for each subscale. Scores below 8 are considered non-
clinical, and scores above 11 are probable for anxiety or
depression mood disorder [23].

Secondary outcomes
HRQoL was measured using the Short Form 12-Item
Health survey RAND-12 [25]. Score range: 0-100 for all
12 items, with subscales mental (MCS 12) and physical
(PCS 12). Lower scores indicate more disability. Hope
was measured by the Herth Hope Index (HHI) [26], a
12-item scale constructed to evaluate hope related to
cognitive and affective factors and interconnectedness
with self and others. Total score range 12—-48 (global
score), with higher scores indicating a higher level of
hope. Self-Efficacy was measured using the General
Self-Efficacy Scale (GSE) [27], a 10-item scale measur-
ing optimistic self-beliefs in coping with life demands.
Summary score range 10-40 (global score). Higher
scores indicate higher perceived general self-efficacy.
All scales have been used in Norwegian samples, and
reliability and validity are established for all outcome
measurements [28-33].

Sample size

To detect a mean difference of 6 points between groups
on IES-R [4], assuming high variation in data with a
standard deviation (SD) of 13 for both groups, statisti-
cal power of 0.80 and a significance level alpha of 5%,
a sample size of 75 in each group was required. Due to
the challenging situation for caregivers, a drop-out rate
of 30% was assumed, and the final estimated number of
participants required is hence 196.
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Statistical analysis

All variables were analyzed for outliers and unusual
observations. Baseline socio-demographic and back-
ground characteristics were presented as means and
SDs for normally distributed variables and counts and
percentages for categorical data. Chi-square and inde-
pendent t-tests were used to assess potential crude
between-group differences for demographics and back-
ground variables at baseline.

To explore potential between-group differences of out-
come measures, data were analyzed using generalized
linear models (GLM) for repeated measures with time
(measurement points), group (intervention vs. com-
parison group), and interaction term (group*time) as
covariates.

More family caregivers were living together with the
patient in the control group compared to the interven-
tion group, which is a risk factor for PICS-F [34, 35].
The variable was therefore included in the analysis as a
possible confounder. As patient survival during the ICU
stay can impact outcomes [15, 35], this variable was also
included as a possible confounder in the model. Pos-
sible dependencies within individuals were controlled
for using an unstructured covariance matrix. The GLM
analysis was adjusted for clusters as 1-3 family car-
egivers could belong to the same patient. All measured
time points for outcome variables were considered. All
analyses were conducted according to intention to treat
principles, independent of how many steps of the inter-
vention participants received. Between-group differ-
ences for symptoms of PTSD (IES-R) were calculated at
6 and 12 months. For outcomes with baseline measures,
between-group differences are reported as the interven-
tion group change from baseline to 6 and 12 months,
minus the control group change from baseline.

To explore how patient survival during the ICU stay
impacted outcomes at 6 and 12 months, GLM models
described above were fitted separately for family car-
egivers of patients who survived or died. The customary
significance level alpha of 0.05 was used for all statistical
analyses, and p <0.05 was considered statistically signifi-
cant. Analyses were conducted using SPSS (version 29
(SPSS Inc.)) and STATA/SE (version 18).

Results

See Fig. 2 for participant inclusion, follow-up, and anal-
ysis. The participants were primarily female (127/196,
65%) and mean 47 (range 18-70) years old. See Table 1
for demographics of family caregivers and patients.
Drop-out analyses revealed no significant differences in
demographic characteristics between completers and
non-completers at 6 and 12 months. ICU nurses spent,
on average, 75 min plus 15 min administrative time

carrying out The Caregiver Pathway per family caregiver.
In addition, 7 family caregivers received a conversation
with a physician.

Between-group differences

Both groups had a decrease in scores related to PTSD,
anxiety, and depression during the study. See Table 2
for details. Including all time points in the linear mixed
model, a statistically significant between-group dif-
ference at 6 months in favor of the intervention group
was identified for the primary outcome of symptoms of
PTSD, IES-R mean difference (MD) — 6.8, (intervention
group 25.8 [95% CI 21.9-29.7], control group 30.9 [95%
CI 26.7-35.0], p=0.009). See Table 2 for details. Mean
IES-R total score remained low for the intervention
group from 6 to 12 months. At 12 months, there was a
trend toward statistical significance between-group dif-
ferences for symptoms of PTSD in favor of the interven-
tion group, IES-R MD — 5.0, intervention group 25.0
[95% CI 21.3-28.7] versus control group 28.4 [95% CI
24.1-32.7], p=0.057. No significant between-group dif-
ferences were found for anxiety, depression, HRQoL, or
hope, though a trend toward effect for self-efficacy, GSE
MD 1.2 [95% CI — 0.0; 2.4], p=0.056 was detected.

Subgroup analyses

Subgroup analyses comparing family caregivers of
patients who survived the stay at the ICU revealed signif-
icant between-group differences in favor of the interven-
tion group. For symptoms of PTSD at 6 and 12 months,
intervention group caregivers of patients who survived
scored on average 10 points lower compared to the con-
trol group (IES-R MD 6 months — 10.3 [95% CI — 16.3;
— 4.3], p=0.001; IES-R MD 12 months — 9.9 [95% CI
—15.8; — 4.0], p=0.001). See Table 3 for details. Between-
group differences from baseline to 6 and 12 months were
also statistically significant for symptoms of anxiety at 6
and 12 months and for depression at 6 months (Table 3).
Regarding secondary outcomes, this study revealed sig-
nificant between-group differences with increased levels
of hope and HRQoL, sub-score physical functioning after
6 months, and increased levels of mental functioning and
hope after 12 months for intervention group caregivers of
patients who survived (Table 4, electronic supplementary
material 3). No such effects were detected for bereaved
family caregivers (Table 3 and Table 4, electronic supple-
mentary material 3).

Discussion

This study shows how The Caregiver Pathway can be
associated with long-term effects in terms of reduced
symptoms of PTSD for family caregivers of critically ill
patients over the course of 12 months. No significant



2046

Invited to participate (n=240 family caregivers of 146 patients)

Enrolment

Excluded - Not completing study requirements (n=43)
* Not completing informed consent form (n=42)
* Not completing baseline (n=1)

Excluded - Not meeting inclusion criteria (n=1)
* Maximum of 3 family caregivers per patient was already
included (n=1)

Randomized (N=196 family caregivers of 129 patients)

!

l [ Allocation | l

Intervention

Allocated to intervention group: n=101 (of 63 patients) |

Control

| Allocated to usual care control group:n=95 (of 66 patients)

Received intervention |

Follow-up |

* Step 1 - Assessment and conversation: n=66 (65%)
Step 2 - Printed information card: n=101(1009%)
*  Step 3 - Offer of discharge conversation:n=41 (41%)
Accepted discharge conversation: n=13 (13 %)
*  Step 4 - Follow-up conversation: n=84 (83%)

+h

C leted 3

p es*: n=77 (76%) (of 53 patients)
*  Non-completers: n=24 (24%)

Completed 6 months
* Non-completers: n=20 (209%)

es:n=81 (80%) (of 55 patients) |

Completed 12 months outcome measures: n=83 (82%) (of 56 patients)
* Non-completers: n=17 (17%)
*  Withdrew: n=1 (19) (did not feel the intervention fitted)

o1

C leted 3

P es*: n=67 (71%) (of 49 patients)
*  Non-completers: n=28 (29%)

Completed 6 months outcome measures: n=60 (63%) (of 46 patients)
* Non-completers: n=35 (379%)

Completed 12 months outcome measures:n=57 (60%) (of 43 patients)

* Non-completers: n=34 (36%%)

*  Withdrew: n=3 (3%) (patient had died, the family caregivers reported not having
the effort to participate)

*  Reported dead by family n=1 (19)

| Aanalysis |

Analysis:n= 101 (100%) |

Analysis:n= 95 (100%)

*Findings reported elsewhere [15]

Fig. 2 CONSORT flow diagram describing enrollment, allocation, follow-up, and completion of the intervention for The Caregiver Pathway study.

between-group differences were found for anxiety,
depression, HRQoL, or hope, but a trend was detected
toward significance for self-efficacy.

For family caregivers whose patients survived, the sig-
nificant decrease in symptoms of PTSD and anxiety (i.e.,
6 and 12 months) and in symptoms of depression (i.e.,
6 months), along with an increase in HRQoL, sub-score
physical functioning (i.e., 6 months), mental functioning,
and hope (i.e., 12 months) underlines the potential effect
and importance of The Caregiver Pathway for this group
of caregivers. The findings also reveal a sustainability of
the previously published 3-month results [15].

The reduction of PICS-F symptoms seen may have a
vital impact for family caregivers as well as their patients
as the patient is often in need of support from the family
caregivers in the process of recovery [14, 36, 37]. While
a number of studies have described attempts to reduce
the symptoms of PICS-F, few have proven successful. For

example, use of diaries has shown some indications of
reducing symptoms of PTSD [4], whereas a family par-
ticipation program [5], nurse facilitators [7] or an online
information tool about PTSD has not been able to estab-
lish effect on psychosocial outcomes [9].

The strength of The Caregiver Pathway may be in the
emphasis on individual and structured follow-up from
admission to after discharge. The model starts by paying
attention to the family caregivers by listening, showing
empathy, acknowledging emotions, and enabling them to
articulate their concerns and process situations if needed
(Step 1). This is an acknowledged approach [38—41], with
talking about frightening situations potentially reduc-
ing anxiety and diminishing fear, which in turn might
reduce symptoms of PTSD [22]. The model continues
with including a supportive card (Step 2) and offering a
discharge conversation (Step 3), both underlining the
importance of caring. In the follow-up conversation (Step
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Table 1 Demographics of family caregivers (N=196) and patients (N=129)

Family caregivers
Age, mean (SD)
Gender, n (%)
Female
Male
Education, n (%)
Elementary/high school
University/college <4 years
University/college >4 years
Household annual income, (NOK®), n (%)
<399.000
400.000-599.000
600.000-799.000
800.000-1.000.000
>1000.000
Do not wish to answer
Employment status, n (%°)
Full-time work/student
Part-time work
Disability, retired, rehab, other
Sick leave
Relation to the patient, n (%)
Partner, spouse
Parent
Child
Sibling
Other
Living situation, n (%)
Living alone
Living with the patient
Patient-related details
Patient’s age, n (%)
16-30 years
30-60 years
60 years and older
Patient’s gender, n (%)
Female
Male
Patient’s diagnosis, n (%)
Autoimmune disease
Sepsis
COVID-19
Drowning, accident, unknown
Cerebral injury/attack
Heart failure/attack
Liver failure
Respiratory failure
Neurological disease
Renal failure

46.8 (13.5)

127 (64.8)
69 (32.5)

73(37.2)
67 (34.2)
56 (28.6)

7(86)

(13 8)
2(16.3)
(148)
67 (34.2)
4 (12.2)

123 (62.8)
21(10.7)
37(189)
15(7.7)

45(23.0)
(163)
9 (40.3)
6(13.3)
( 1)

28(14.3)
70(35.7)
98 (50.0)

57(29.1)
139 (70.9)

46.7 (13.3)

68 (67.3)
33(32.7)

37 (36.6)
37 (36.6)
27 (26.7)

12(11.9)
14 (13.9)
13(129)
13(12.9)
35(34.7)
14 (13.9)

66 (65.3)
9(89)
19(18.8)
7(6.9)

20(19.8)
14 (13.9)
43 (42.6)
14 (13.9)
10 (9.9)

16 (20.0)
20 (19.8)

10(9.9)
36 (35.6)
55 (54.5)

31(30.7)
70 (69.3)

10(9.9)
11(10.9)
12(11.9)
6(5.9)
6(5.9)
28(27.7)
4(4.0)
20(19.8)
3(3.0)
11(10.9)

5(5.3)
13(13.7)

19 (20.0)
6(16.8)
2(33.7)
0(10.5)

8(84)
14(14.7)
17(17.9)
(4 2)
1(11.6
2(12
0(10
25(263
6(6.3)
14(14.7)

)
6)
.5)
)

0942
0444

0.729

0419

0.802

0.377

0.880
0.003

0.163

0.609

0.720
0420
0.236
0.749¢
0.161
0.009
0.097¢
0.279
0.320¢
0420
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Table 1 (continued)

Acute poisoning 8 (4.1) 2(2.0) 6(6.3) 0.160¢
Psychiatric suffering 5(2.6) 2 (2.0) 3(3.2) 06754
Suicidal attempt 19 (9.7) 11 (10.9) 8 (84) 0.559
Do not wish to answer 1(0,5) 1(1.0) 0(0.0) 1.00¢

? NOK=10 NOK is approximately 0.9 USD; approximately 0.8 Euro (spring 2025)

b Percentages not 100 due to rounding

¢ Patients could have several diagnoses

9 Fisher’s exact test

4), the family caregivers can receive support in process-  Limitations

ing the experiences from the ICU if needed. Processing,
along with exposure to the circumstances associated with
the traumatic event, could be therapeutic in terms of
symptoms of PTSD [42].

The high symptoms of PTSD, anxiety, and depression
for the bereaved family caregivers in the intervention
group underline the need for palliative care and follow-
up. The European Society of Intensive Care Medicine has
outlined guidelines for care and future research concern-
ing palliative care at the ICU [43]. End-of-life care has,
for example, shown to be improved by communication
facilitators [6] conversations following a template, and
including a bereavement leaflet [17], and a three-step
support strategy with special awareness of the family car-
egiver’s needs and reactions [44]. Further support at the
ICU and a broader collaboration with external agencies
and organizations, for example, through religious sup-
port, could also be beneficial [45].

The Caregiver Pathway model was led by ICU nurses
during this RCT. More than 40% of ICU professionals
report high levels of burnout [46], and recognized pro-
grams supporting healthcare providers are unfortunately
currently lacking [43]. Adding new tasks to their work-
load must therefore be thoroughly deliberated. However,
follow-up of patients and family caregivers has also been
found to be rewarding for the ICU staff [47]. Considering
the potential impact of caregiver support programs such
as The Caregiver Pathway, it does however appear crucial
for hospital management to, while encouraging the ICU
nurses to manage family caregiver follow-up, also pro-
vide the necessary support, time, and resources for such
support [48, 49]. Short- [15] and long-term findings from
this RCT indicating reduction in symptoms of PTSD
underline the importance of such care. The Caregiver
Pathway has been recognized as showing distinct prom-
ise [50] and is currently being implemented into regular
care at the hospital ICU of project initiation.

This study has some limitations. First, ICU nurses only
forwarded information about those family caregivers
interested in the intervention, resulting in somewhat lim-
ited information about the potential eligibility of family
caregivers and reasons for not becoming involved. Sec-
ond, while blinding was attempted, and The Caregiver
Pathway content was kept confidential among the nurses
delivering the intervention, other ICU staff could have
become aware of group allocation based on their pres-
ence at the ICU. Caregivers included may also have real-
ized the difference between intervention and standard
care follow-up. Third, differences in standard care could
have been present, potentially impacting group differ-
ences, as standard care for family caregivers in the ICU
might vary depending on the physicians and ICU nurses
present. The nurses delivering the intervention also pro-
vided standard care to participants in the control group,
which could have impacted the delivery of standard care.
Fourth, the lower participation at 12 months in the con-
trol group (60%) compared to the intervention group
(82%) may also have impacted the outcomes, and findings
should be interpreted with caution due to the limited
number of bereaved family caregivers completing final
measures in the control group. Similarly, while drop-out
analyses revealed no significant differences in demo-
graphic characteristics between completers and non-
completers, most bereaved caregivers in the intervention
group managed to complete the study, while several
bereaved participants in the control group did not. This
difference in group participation may also have impacted
the results and potentially the intervention effect. Finally,
further process evaluation of The Caregiver Pathway,
including experiences from ICU nurses and family car-
egivers to better understand the feasibility and accepta-
bility of the intervention, could provide vital information
for future implementations.
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Table 2 Effects of The Caregiver Pathway at 6 and 12 months

PTSD (IESR) total

6 months

12 months
IESR intrusion

6 months

12 months
IESR avoidance

6 months

12 months
IESR hyper-arousal

6 months

12 months
Anxiety (HADS—A)

Baseline

6 months

12 months
Depression (HADS-D)

Baseline

6 months

12 months
HRQoL (RAND-12)
Physical functioning

Baseline

6 months

12 months
Mental functioning

Baseline

6 months

12 months
Hope (HHI)

Baseline

6 months

12 months
Self-efficacy (GSE)

Baseline

6 months

12 months

83

81
83

81
83

81
83

101
81
83

101
81
83

101
81
83

101
81
83

101
81
83

101
81
83

258
250

10.5
104

9.2
89

6.0
56

9.9
53
52

7.2
35
32

750
756
783

546
64.4
686

380
380
383

313
31.8
323

[21.9; 29.7]
[21.3;28.7]

[9.0;12.1]
[8.8;12.0]

[7.7;10.7]
[7.6;10.3]

[4.8;7.2]
[45;6.7]

[8.9;10.8]
[43:6.2]
[43,6.2]

[6.3;8.0]
[2.7;4.2]
[2.4;3.9]

[70.6; 79.3]
[70.2; 81.0]
[73.6; 83.0]

[50.0; 59.1]
[58.9; 69.9]
[63.4;73.7]

[37.0; 39.0]
[36.7;39.2]
[37.0;39.5]

[30.4;32.2]
[30.8;32.9]
[31.2;334]

60
57

60
57

60
57

60
57

95
60
57

95
60
57

95
60
57

95
60
57

95
60
57

95
60
57

309
284

12.8
11.8

11.0
10.2

7.1
6.4

10.5
7.1
6.7

79
4.1
39

715
69.9
73.1

515
60.2
624

36.5
364
374

305
30.6
30.7

[26.7;35.0]
[24.1;32.7]

[11.0; 14.6]
[10.0; 13.6]

[9.5; 12.5]
[8.7;11.7]

[5.7;8.5]
[5.0;7.8]

[9.5;11.5]
[5.9,83]
[5.4; 8.0]

[6.9;8.8]
[3.1;5.0]
[3.0;4.7]

[66.5; 76.6]
[62.7; 77.0]
[65.8;80.5]

[46.0;57.0]
[53.7,66.6]
[55.8;68.9]

[35.5;37.6]
[35.1;37.7]
[36.0;38.9]

[29.5;314]
[29.2;32.0]
[29.6;31.8]

-68
-50

—-25

— 27
-18

-10

-1.07
—0.80

03
0.0

25
25

35
49

0.9
-04

1.2
1.2

118 -17]
[-102;0.2]

[—47,-04]
[—4.1;0.2]

[-4.6;,-09]
[—3.7,0.0]

[—2.9;04]

[ 26;06]

[-24;03]
[-23;0.7]

[-1.0;1.6]
[-13;14]

[—44;95]
[—4.5;9.5]

[—54;124]
[-35;13.2]

[-05;23]
[-1.91.1]

[-0.1;24]
[-0.0;24]

0.009
0.057

0.020
0.077

0.004
0.055

0.142

0.235

0.125
0.286

0.652
0.950

0473
0484

0447
0.252

0.218
0618

0.069
0.056

IESR Impact of Event Scale-Revised, HADS-A Hospital Anxiety and Depression Scale-Anxiety subscale, HADS-D Hospital Anxiety and Depression Scale-Depression
subscale, HRQoL Health-Related Quality of Life measured by RAND-12: a 12-Item scale, HHI Hertz Hope Index, GSE General Self-Efficacy Scale, M mean, CI confidence

interval, MD mean difference

? Observed values

b Between-group differences estimated from generalized mixed models, controlled for baseline values (exception: IESR), living together with the patient (yes/no),

patient survival (yes/no) during the ICU stay and adjusted for clusters (i.e., family unit)
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Table 3 Effects of The Caregiver Pathway on family caregivers based on patient survival

Family caregivers to patients surviving the ICU stay

Intervention group®

PTSD (IESR) total
6 months
12 months
IESR intrusion
6 months
12 months
IESR avoidance
6 months
12 months
IESR hyper-arousal
6 months
12 months
Anxiety (HADS-A)
Baseline
6 months
12 months
Depression (HADS-D)
Baseline
6 months
12 months

n M

55 19.8
57 19.8
55 80
57 8.1
55 6.8
57 73
55 49
57 44
69 9.8
55 4.2
57 43
69 7.0
55 27
57 2.1

[95% ClI]

[15.0; 24.5]
[15.3;24.2]

[6.2;9.9]
[6.3;9.9]

[5.2;84]
[56;89]

[34;64]
[3.0;5.7]

[8.2;11.4]
[3.1;5.4]
[3.1;54]

[5.6;83]
[1.8;3.7]
[1.3;3.0]

Control group?

n M

47 2838
45 29.1
47 121
45 122
47 9.8
45 10.1
47 6.9
45 6.8
64 104
47 64
45 6.8
64 78
47 35
45 4.0

Between-group differences

[95% ClI]

[23.1;34.4] —103
[235;34.6] -99
(9.7, 14.6] -40
[10.0; 14.3] —-40
[7.9;11.6] —36
[8.2;12.1] =30
[5.0;8.8] -25
[4.9;8.6] -26
[8.8;12.0]

[4.8;8.0] -22
[5.2;84] -25
[6.2;9.4]

[2.4;4.5] -15
[28;5.1] -10

[95% ClI]

[-16.3;—43]
[~ 158 —40]

[— 65 —14]
[-64;,—16]

[=57,—14]
[-52,-08]

[—44;-06]

[—44;,-0.7]

[-3.7,-06]
[-4.1;,-08]

[-2.7,-02]
[=2.1;0.1]

b

0.001
0.001

0.002
0.001

0.001
0.007

0.012

0.007

0.006
0.003

0.021
0.087

Family caregivers to patients who died during the ICU stay

Intervention group®

PTSD (IESR) total
6 months
12 months
IESR intrusion
6 months
12 months
IESR avoidance
6 months
12 months
IESR hyper-arousal
6 months
12 months
Anxiety (HADS-A)
Baseline
6 months
12 months
Depression (HADS-D)
Baseline
6 months
12 months

n M

24 346
25 337
24 14.0
25 137
24 13.0
25 12.3
24 7.7
25 7.7
26 10.2
24 6.0
25 6.8
26 79
24 46
25 4.9

[95% Cl]

[26.6;42.6]
[26.3;41.1]

[11.1;169]
[11.1;16.4]

[95;16.4]
[9.0;15.6]

[5.1;10.2]
[5.6;9.8]

[8.4;12.1]
[4.1;7.9]
[4.6;9.0]

[5.8;9.9]
[2.7;6.5]
[3.3;6.5]

Control group?

n M

1 321
12 260
I 134
12 10.7
11 13.0
12 104
11 57
12 48
15 101
11 6.7
12 58
15 7.0
1 4.0
12 32

Between-group differences

[95% ClI]

[25.4;38.8] 4.6
[16.3;35.5] 1.3
[10.7;16.1] 19
[6.7;14.7] 49
[9.6;16.4] -07
[7.1;13.7] 20
[3.4;80] 3.0
[1.7,7.9] 4.1
[7.2;13.0]

[4.5;89] 23
[3.0;8.6] 0.3
[5.4;8.6]

[1.8;6.2] 2.8
[1.2;5.2] 1.2

[95% CI]

[-3.0;122]
[24;20.2]

[-1.2,50]
[1.2;85]

[-4.2;29]
[—1.6;5.6]

[0.5;5.4]

[1.3;6.8]

[-04;5.0]
[-1.8;25]

[0.7;4.8]
[—1.0;34]

b

0.240
0013

0.225
0.009

0.707
0.273

0.020

0.004

0.090
0.757

0.008
0.292

IESR Impact of Event Scale-Revised, HADS-A Hospital Anxiety and Depression Scale-Anxiety subscale, HADS-D Hospital Anxiety and Depression Scale-Depression
subscale, M mean, C/ confidence interval, MD mean difference

2 Observed values

b Between-group differences estimated from generalized mixed models, controlled for baseline values (exception: IESR), and living together with the patient (yes/no)
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Future directions

The most vulnerable family caregivers with complex
issues might require even more intensive and prolonged
types of support than the support given through 7The
Caregiver Pathway [15]. Future studies and clinical care
of family caregivers should take this aspect into consid-
eration, perhaps particularly for family caregivers whose
patients pass away [43]. The Caregiver Pathway also
facilitates expansion of care when deemed necessary, for
example through involvement from psychology/psychia-
try, a notion that should be taken into account by future
research. The emotional strain and resources demanded
for ICU nurses should also be further explored [43, 48],
as should the potential impact of such caregiver models
on the participating ICU nurses themselves.

Conclusion

The Caregiver Pathway can contribute to reduced symp-
toms of PICS-F among family caregivers of critically ill
patients, especially among family caregivers of patients
who survive the ICU stay.
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