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Abstract

Rationale: Patients with idiopathic pulmonary fibrosis (IPF) and
their caregivers experience stress, symptom burden, poor quality of life,
and inadequate preparedness for end-of-life (EOL) care planning as the
disease progresses. The hypothesis for this study was that the early
introduction of palliative care in the course of IPF would improve
knowledge and preparation for EOL, patient-reported outcomes, and
advance care planning in patients with IPF and their caregivers.

Objectives: We sought to determine the feasibility, acceptability,
and efficacy of a nurse-led early palliative care intervention
entitled “A Program of SUPPORT” (Symptom management,
Understanding the disease, Pulmonary rehabilitation, Palliative
care, Oxygen therapy, Research participation, and
Transplantation) in patients with IPF and their caregivers.

Methods: Patients with IPF (diagnosed in the year previous to
their initial center visit) from the University of Pittsburgh
Dorothy P. and Richard P. Simmons Center for Interstitial Lung
Disease at University of Pittsburgh Medical Center—together
with their caregivers—were randomized to receive the
intervention “A Program of SUPPORT” or usual care. This
included a total of three research visits aligned with their clinic
visit over a period of 6 to 8 months. We measured feasibility,
acceptability, and efficacy of this intervention.

Results: A total of 136 patient/caregiver dyads were eligible, and
a total of 76 dyads were enrolled and participated. Participants
were predominately White males .65 years old. Thirteen percent
did not have an identified caregiver. Feasibility was limited; 56% of
eligible dyads were enrolled. Eligible dyads (24%) were interested
in participating but too fatigued to stay after their clinic visit.
There was high attrition (20% of participants died before the study
was completed). “A Program of SUPPORT” was acceptable to
participants. Efficacy demonstrated a significant improvement in
caregiver’s knowledge, disease preparedness, and confidence in
caring for the patient as well as an improvement in knowledge and
advance care planning completion in patient participants.

Conclusions: Patients with IPF and their caregivers have unmet
needs regarding knowledge of their disease, self-management
strategies, and preparedness for EOL planning. This nurse-led
intervention demonstrated acceptability and efficacy in
knowledge and advance care planning completion in patients and
in knowledge, disease preparedness, and confidence in caregivers.
Future research should identify additional strategies, including
telemedicine resources to reach additional patients and their
caregivers earlier in their disease course.

Clinical trial registered with clinicaltrials.gov (NCT02929017).
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Patients with idiopathic pulmonary fibrosis
(IPF) and their caregivers experience stress,
symptom burden, poor quality of life, and
inadequate preparedness for end-of-life care
planning as the disease progresses (1–5). IPF
is a progressive, life-limiting lung disease that
affects more than 200,000 people in the
United States today, with approximately
50,000 new cases diagnosed each year (6). A
disease of aging associated with intense
medical and financial burden, IPF is
expected to grow in incidence within the U.S.
population (7, 8). The disease course is
unpredictable, with a median survival from
diagnosis of approximately 3.8 years, and
many patients succumb to a rapid death
within 6 months (7, 9). Antifibrotic therapies
became available for patients in 2015 (10,
11). These medications are believed to slow
the rate of deterioration of lung function but
have no impact on quality of life (12). Lung
transplantation is the only cure (13), but it is
underutilized in patients with IPF, most
often because of late referral (14). Patients
have few treatment options and are predicted
to experience a progressive course (15).
Despite the fatal prognosis, patients and
caregivers often lack knowledge about the
disease and fail to understand the poor
prognosis as the disease relentlessly
progresses (2).

There is an extensive body of literature
that supports the role of palliative care as
standard of care in patients with life-limiting
conditions (16–19), but the evidence reveals
that referral to palliative care for patients
with advanced lung disease commonly
occurs late in the disease course or not at all
(1, 20–22). In one study among patients
managed at an IPF referral center between
2001 and 2016, only 14% of patients who
died of IPF had a formal palliative care
referral. The patients with IPF referred to
palliative care compared with those who
were not referred to palliative care were older
at diagnosis, older at death, and hadmore
severe comorbidities. Referred patients
resided closer to the specialty referral center,
had more total outpatient visits, and were
more active participants in support groups.
Referral to palliative care was associated with
more in-home and hospice deaths (23).

On the basis of past observations, our
hypothesis was that the early introduction of
palliative care in the course of IPF would
improve knowledge and preparation for end
of life, patient-reported outcomes, and
advance care planning in patients with IPF
and their caregivers. The purpose of this

randomized controlled trial was to determine
the feasibility, acceptability, and efficacy of an
early, nurse-led palliative care intervention—
entitled “A Program of SUPPORT”
(Symptommanagement, Understanding the
disease, Pulmonary rehabilitation, Palliative
care, Oxygen therapy, Research participation,
and Transplantation)—in patients with IPF
and their caregivers.

Methods

Design
A randomized controlled trial to test the
feasibility, acceptability, and efficacy of the
“A Program of SUPPORT” intervention
compared with routine care in patients with
IPF and their caregivers was conducted (24).
The study was approved by the University of
Pittsburgh Institutional Review Board Study
19060209.

Sample/Setting
Patient and family caregiver dyads were
recruited by a clinician within 1 month after
confirmation of the IPF diagnosis. The
University of Pittsburgh Dorothy P. and
Richard P. Simmons Center for Interstitial
Lung Disease at University of Pittsburgh
Medical Center was the setting for this study.

Intervention
“A Program of SUPPORT” is a
multicomponent, nurse-led intervention
booklet that was developed using focus
group input from stakeholders (patients,
family caregivers, and providers) and was
tested and revised in an iterative manner to
address the palliative care needs of patients
and their families to maximize disease self-
management (24). This intervention booklet
and accompanying materials are copyright
registered for intellectual property protection
through the University of Pittsburgh
Innovation Institute.

Study Format and Schedule
Participants were randomized to
intervention or routine care. There were
three study visits timed to coincide with
clinical visits over a 6- to 8-month time
period. To avoid intervention contamination,
the patient/caregiver dyads were randomized
to the intervention or control group (routine
care) based on clinic-day visit. Physicians
have assigned clinic-day slots, and patients
return to clinic on the same day of the week
as the original visit to see their assigned

physician (e.g., Monday patients remain on
Monday).

Once the patient/caregiver dyad was
recruited and consent was completed, the
nurse interventionist provided the
intervention dyad with the SUPPORT
booklet and read the booklet to the dyad; the
dyad directed the pace of intervention
delivery. Printed information and tablet
content were addressed in four sections over
the course of three research visits (Table 1):
1) overview of SUPPORT intervention goals
and content (“What is IPF and how does it
affect my lungs”) and explanation of tests
used to diagnose and monitor progression; 2)
self-management addressing the most
common symptoms (cough, fatigue, and low
blood oxygen saturation) and rationale for
pulmonary rehabilitation and use of oxygen;
3) caring for the caregiver, with specific
information about ways to support this
individual; and 4) planning for the future,
including a discussion of lung transplant as
an option, research participation, and
advance care planning (Table 1). The nurse
interventionist introduced the standard
patient education folder to participants in the
control group for home review.

Data Collection

Demographics. Age, sex, race, income, and
education level for patients and caregivers
were collected at baseline, as well as
additional information for patients:
Neighborhood Deprivation Index (25);
baseline pulmonary function tests; oxygen
use; number of outpatient visits, inpatient
visits, and emergency department visits;
Charlson Comorbidity Index score; and time
from first visit to the center to recruitment in
the current study. The Neighborhood
Deprivation Index allows for rankings of
neighborhoods by socioeconomic status
disadvantage in a region of interest (e.g., at
the state or national level). It includes factors
for the theoretical domains of income,
education, employment, and housing quality
and gives a broader perspective of
demographics (25). A block group with a
ranking of 1 indicates the lowest level of
“disadvantage” within the nation, and an
area deprivation index with a ranking of 100
indicates the highest level of “disadvantage.”
A previous review of participants at this
center revealed that 50% of patients traveled
from surrounding rural areas.56 miles each
way for their clinic visit.
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Intervention feasibility. The number of
dyads were recorded: 1) those eligible, 2)
those who consented, 3) those who were
enrolled, 4) those who completed the study,
and 5) those who completed the SUPPORT
intervention in the intervention arm,
together with reasons for refusal or attrition.

Intervention acceptability. At the end of
the intervention, participants (both patients
and caregivers) were surveyed to rate their
satisfaction with the “A Program of
SUPPORT” intervention. Without a
validated instrument available, a
measurement tool was created to rank
satisfaction (scale of 1=not at all satisfied to
10= very much satisfied) with the
intervention content in its ability to meet
educational needs, its materials, the
appropriateness of the timing in their disease
course, the degree to which the patients
shared the booklet and website with their
family, and whether they found the
individual instruction with the nurse
interventionist to be helpful.

Efficacy. We assessed the impact of the
“A Program of SUPPORT” intervention on
knowledge about IPF, disease preparedness
and confidence, patient-reported outcomes,
and the completion of advance care planning
compared with usual care pre and post study.
There is no standard measure of IPF
knowledge, and therefore the literature and
clinical experience were used to create the
knowledge questionnaire. Regional
interstitial lung disease (ILD) nurses were
engaged for their assistance in the
development of a 14-item questionnaire with
yes/no responses regarding what they
believed were important topics that patients

and caregivers should know about their
disease. To assess the perception of disease
preparedness in patients with IPF, patients
were asked to complete a numbered rating
scale (from 1 [not at all prepared or not
confident] to 10 [very well prepared or very
confident]) when answering two questions:
1) How well do you feel prepared for this
disease? 2) How confident are you that your
loved ones and clinician understand your
wishes regarding care as your disease
progresses? To assess the perception of
disease preparedness in caregivers, caregivers
were asked to complete the same numbered
rating scale with the two questions adapted
to their role: 1) How well do you feel
prepared for this disease? 2) How confident
are you that you understand your loved one’s
wishes regarding care as the disease
progresses? Patient-reported outcomes
(stress, quality of life, symptom burden) were
measured using validated instruments,
including the Perceived Stress Scale (26), A
Tool to Assess Quality of Life in Idiopathic
Pulmonary Fibrosis (ATAQ-IPF) (27), and
Patient Reported OutcomeMeasurement
Information System (PROMIS-29) (28).

Statistical Analysis
Previous work using the Perceived Stress
Scale found that a similar intervention could
decrease the Perceived Stress Scale score by 3
points (standard deviation=3.6) among
patients with IPF and their caregivers (2). No
changes were expected in the Perceived
Stress Scale score in the control arm. A
sample size of 32 in each arm (a total of 64
new IPF patient/caregiver dyads) would
provide 90% power (a=0.05, two-sided test)

to detect this difference. Considering a 20%
drop-out, the number of dyads that needed
to be approached to achieve the final desired
sample size was 76.

In each study arm, the continuous
variables were reported as median
(interquartile range [IQR]) at baseline and
last visit. In addition, categorical variables
were reported as n (%) in each visit separately.
The rate of retention was compared between
the two arms by a Fisher exact test. The
effect of the “A Program of SUPPORT”
intervention was tested (compared with
control group) for change in scores (between
last visit and baseline visit) for knowledge,
disease preparedness, confidence, and
patient-reported outcomes (quality of life [for
each dimension], symptom burden, stress)
using a linear regression analysis (with robust
variance estimator). In these models, the
effect of the intervention on each outcome
was adjusted for age, sex, and baseline forced
vital capacity. All analyses were performed in
Stata 16.2 (StataCorp).

Results

Baseline Characteristics
Baseline characteristics of dyad groups were
comparable between intervention and
control. The patients were predominantly
male (80% in intervention arm vs. 85% in
control arm),White (100%), and older than
age 65 (median age of 70 in intervention arm
vs. 73 in control arm) (Table 2). The
caregivers (majority were spouses) were
predominantly female (93% in intervention
arm vs. 100% in control arm), White (95% in

Table 1. Intervention component delivery

Intervention Component
Rationale and Which Component of “A Program of

SUPPORT”

1. Education regarding disease, typical disease course,
prognosis,
treatment options, and futility of ICU

Rare disease, patients/CGs are often uninformed about disease
course and prognosis and therefore unaware of likelihood of
ICU hospitalization—Understanding the Disease

2. Self-management training for most common and
distressing symptoms

Progressive escalation of incapacitating symptoms, e.g., cough,
dyspnea, and hypoxemia—Symptom Management, Pulmonary
Rehabilitation, and Oxygen Therapy

3. Caring for CG Impacts family owing to rapid change in life status for previously
healthy individual—CG often neglects own health

4. Planning for future and development of shared EOL goals Rapid progression of disease and lack of discussion beforehand
often leaves CG without adequate preparation for making EOL
decisions—Palliative Care, Research Participation, and
Transplantation

Definition of abbreviations: CG=caregiver; EOL=end of life; ICU= intensive care unit; SUPPORT=Symptom management, Understanding the
disease, Pulmonary rehabilitation, Palliative care, Oxygen therapy, Research participation, and Transplantation.
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intervention arm vs. 100% in control arm),
and older (median age of 67 in intervention
arm vs. 68 in control arm) (Table 3). Of note,
some patients presented without a caregiver
(n=10) and were allowed to participate in
the study, and some presented with two
caregivers (n=3). In that case, one caregiver
was randomly selected to complete

questionnaires. Baseline area deprivation
index characteristics for this cohort were
comparable (median 56 in intervention vs.
55 in control arm).

Feasibility of Intervention
Recruitment began inMarch 2017 and was
completed in December 2020. A total of 136

dyads (patients with IPF and their designated
caregivers) were eligible to participate
(Figure 1). A total of 76 dyads (56%) were
enrolled and participated in this study. An
additional 60 dyads (44%) were eligible to
participate. Of those, 28 dyads refused to
participate, and 32 declined to participate
(with the common reason being that they
were too fatigued to stay) but expressed
interest in participating at a future visit. Of
the 76 dyads enrolled, 50 dyads were
assigned to the “A Program of SUPPORT”
intervention arm and 26 dyads to the
control arm based on their clinic day. The
total retention rate for the intervention arm
was 35 out of 50 (70%) compared with 19 out
of 26 (73%) for the control arm (P. 0.9,
Figure 1). The most important reasons for
not receiving the full dose of allocated
intervention in the intervention armwere
death (n=11), lung transplant (n=2), and
drop-out (n=4) before study completion.
The most important reasons for not receiving
the allocated intervention visits in the control
arm were death (n=4), lung transplant
(n=2), and drop-out (n=1) before study
completion.

Table 2. Baseline characteristics by group: patients

Intervention (n=50) Control (n= 26)

Age, yr, median (IQR) 70 (67–74) 73 (68–76)
Male, n (%) 40 (80) 22 (85)
White, n (%) 50 (100) 26 (100)
Income group, n (%)
,$40,000 14 (29) 10 (38)
$40,000–$79,000 22 (45) 7 (27)
$80,0001 13 (27) 9 (35)

Education group, n (%)
Less than college 16 (32) 12 (46)
College 21 (42) 10 (38)
Postgraduate 13 (26) 4 (15)

Neighborhood deprivation index, median (IQR) 56 (37–69) 55 (41–68)
Baseline FVC% predicted, median (IQR) 69 (56–81) 71 (59–84)
Baseline DLCO% predicted, median (IQR) 46 (34–59) 51 (39–65)
Use of oxygen, n (%) 30 (60) 18 (69)
Have any outpatient visit, n (%)* 43 (86) 24 (92)
Median (IQR) of outpatient visit* 5 (1–9) 5 (3–7)

Have any inpatient visit, n (%)* 13 (16) 4 (15)
Mean (SD) of inpatient visit* 0.26 (0.69) 0.19 (0.49)

Have any emergency visit, n (%)* 8 (16) 3 (12)
Mean (SD) of emergency visit* 0.16 (0.37) 0.12 (0.33)

Charlson comorbidity index, mean (SD) 1.0 (1.4) 1.1 (1.9)
Heart disease, n (%) 39 (78) 18 (69)
Emphysema, n (%) 5 (10) 4 (15)
GERD, n (%) 32 (64) 18 (69)
Cancer, n (%) 6 (12) 5 (19)
Time from first visit to recruitment, mo, median (IQR) 6 (1–13) 5 (3–9)

Definition of abbreviations: DLCO=diffusing capacity of the lung for carbon monoxide; FVC= forced vital capacity; GERD=gastroesophageal
reflux disease; IQR= interquartile range; SD=standard deviation.
*During course of study.

Table 3. Baseline characteristics by group: caregivers

Intervention (n=40) Control (n=22)

Age, yr, median (IQR) 67 (62–72) 68 (55–73)
Female, n (%) 37 (93) 22 (100)
White, n (%) 40 (100) 21 (95)
Income group, n (%)
,$40,000 8 (22) 4 (20)
$40,000–$79,000 18 (49) 7 (35)
$80,0001 11 (30) 9 (45)
Unknown 3 2

Education group, n (%)
Less than college 15 (38) 11 (55)
College 18 (46) 7 (35)
Postgraduate 6 (15) 2 (10)
Unknown 1 2

Definition of abbreviation: IQR= interquartile range.
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CONSORT 2010 Flow Diagram

Randomized (n = 76) 56%

Deaths (n = 11)

Deaths (n = 11)

Lung Transplants (n = 3) *1 death

Alive (n = 22)

Lung Transplants (n = 2)

Drop – out (n = 4)

Assessed for eligibility (n = 136)

Allocated to intervention (n = 50)
� Completed allocated intervention (n = 35) 70% 

� Did not receive allocated intervention (n = 15)
 
 30% 

Deaths (n = 4)

Deaths (n = 4)

Lung Transplants (n = 0)

Alive (n = 15)

Lung Transplants (n = 2)

Drop – out (n = 1)

August 8, 2020

Allocated to usual care (n = 26)
� Completed allocated intervention (n = 19) 73% 

� Did not receive allocated intervention (n = 7)
 
 27% 

Excluded (n = 60)
��Declined to participate (n = 28)
��Other reasons—Too fatigued (n = 32)

Location of death
ICU/ED (n = 1)
Outside Hospital (1)
Advanced Lung Disease Unit (n = 0)
Hospice (n = 2)

�

Location of death
ICU/ED = (n = 1)
Outside Hospital (n = 1)
Advanced Lung Disease Unit (n = 0)
Hospice (n = 2)

�Location of death
ICU/ED (n = 3) *1 post-transplant
Outside Hospital (n = 1)
Advanced Lung Disease Unit (n = 1)
Hospice (n = 6)

Location of death
ICU/ED (n = 6) *1 drop out
Outside Hospital (n = 0)
Advanced Lung Disease Unit (n = 0)
Hospice (n = 5) *1 drop-out

�

�

Enrollment

Allocation

Follow-Up

Analysis

Figure 1. CONSORT flow diagram. CONSORT=Consolidated Standards of Reporting Trials; ED=emergency department; ICU= intensive care
unit.
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Acceptability of the Intervention
Patients and caregivers were satisfied with the
“A Program of SUPPORT” booklet (median,
9; IQR, 8–10), website (median, 8; IQR, 8–9),

and timing (median, 8; IQR, 6–10), and they
rated the nurse interventionist with the
highest score (median, 10; IQR, 8–10).
Approximately 50% of patients reviewed the

accompanying website, and 41% shared with
family. Approximately 35% of caregivers
reviewed the accompanying website, and 27%
shared with family (Table 4).

Table 4. Intervention acceptability

Aspect of Intervention
Intervention Group

Patient (n=32)
Intervention Group

CG (n=23)

Overall satisfaction, median (IQR) 9 (8–10) 9 (8–10)
Booklet, median (IQR) 9 (8–10) 9 (8–10)
Web help, median (IQR) 8 (8–9) 8 (5–8)
Timing, median (IQR) 8 (6–10) 8 (6–10)
Nurse, median (IQR) 10 (8–10) 10 (8–10)
Look at support website, n (%) 17 (53) 8 (35)
Share website with family, n (%) 13 (41) 6 (27)

Definition of abbreviations: CG=caregiver; IQR= interquartile range.

Table 5. Baseline efficacy outcomes: patients’ knowledge, preparedness, confidence, and advance care planning

Baseline Variables Visit 1
Arm 1
(n=50)

Arm 2
(n=26)

Knowledge, median (IQR) 12 (11–13) 12 (11–13)
Preparedness, median (IQR) 7 (5–8) 7 (5–8)
Confidence, median (IQR) 8 (7–10) 8 (7–9)

Definition of abbreviation: IQR= interquartile range.

Table 6. End-of-intervention efficacy outcomes and change of outcome from baseline visit by group: patients

End of Intervention

Arm 1
(n=34)

[Median (IQR) or n (%)]

Arm 2
(n= 18)

[Median (IQR) or n (%)]
Mean Difference
(95% CI; P Value)*

Knowledge 13 (12–13) 12 (12–13) 0.86 (20.09 to 1.81; 0.075)
Preparedness 8 (7–9) 7 (7–8) 20.42 (21.85 to 1.02; 0.57)
Confidence 9 (7–10) 8 (7–10) 0.13 (21.36 to 1.61; 0.86)
Advance care planning 21 (62) 6 (33) 3.28 (0.95 to 11.26; 0.059)†

Definition of abbreviations: CI = confidence interval; IQR= interquartile range.
A positive mean shows that the intervention increases the score more than the control.
*Effect of arm 1 on mean difference of score change from baseline adjusted for age, sex, and baseline FVC.
†Odds ratio (P value) adjusted for age, sex, and baseline FVC.

Table 7. Baseline efficacy outcomes: caregivers’ knowledge, preparedness, confidence

Baseline Variables
Arm 1
(n=39)

Arm 2
(n=22)

Knowledge, median (IQR) 11 (11–13) 12 (11–13)
Stress, median (IQR) 17 (13–20) 15 (12–20)
Preparedness, median IQR 5 (4–5) 4 (3–5)
Confidence, median IQR 7 (5–8) 8 (6–9)

Definition of abbreviation: IQR= interquartile range.
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Baseline Distribution of Efficacy
Outcomes in Intervention and
Control Group
Patients and caregivers in both groups were
comparable at baseline for knowledge, disease
preparedness, confidence, and advance care
planning (Table 5 and Table 7). Patients were
comparable at baseline in both groups for
patient-reported outcomes (stress, quality of
life, and PROMIS-29 variables) (Table 9).

Efficacy
Median knowledge scores were 13 in the
intervention arm and 12 in the control arm
(maximum score 14), median preparedness
scores were 8 in the intervention arm and 7
in the control arm (maximum score 10), and
median confidence scores were 9 in the
intervention arm and 8 in the control arm
(maximum score 10). Sixty-two percent of
patients in the intervention arm completed
advance care planning compared with 33%
in the control arm (Table 6).

Outcomes for caregivers were measured
in three areas: median knowledge scores
were 12 in the intervention arm and 12 in the
control arm (maximum score 14), median
preparedness scores were 8 in the
intervention arm and 6 in the control arm
(maximum score 10), andmedian
confidence scores were 9 in the intervention
arm and 9 in the control arm (maximum
score 10) (Table 8). Fifty-eight percent of
caregivers in the intervention arm completed

an advance care plan compared with 46% in
the control arm. Caregivers in the
intervention group exhibited significant
improvements in their knowledge (mean,
1.34; 95% confidence interval [CI], 0.26–2.42;
P=0.016), preparedness (mean, 2.66; 95%
CI, 1.21–4.11; P=0.001), and confidence
(mean, 1.33; 95% CI, 0.02–2.62; P=0.046)
(Figure 2). There were no significant changes
in either arm for any of the patient-reported
outcomes at the completion of the study
(Table 10).

Discussion

To the best of our knowledge, this is the first
study to investigate the impact of a nurse-led
early palliative care intervention to evaluate
knowledge, disease preparedness, confidence,
patient-reported outcomes, and advance care
planning in patients with IPF and their
caregivers. The study findings assert that “A
Program of SUPPORT” was very acceptable
and led to significant improvement in
knowledge, disease preparedness, and
confidence for caregivers as well as an
improvement in patients’ knowledge and
advance care planning. The nurse
interventionist was actively involved
throughout the entire study, and participants
ranked the nurse interventionist with the
highest score on the acceptability survey.
Previous studies have demonstrated
feasibility and acceptability in the delivery of

nurse-led palliative care to patients with
various cancers (29–31). Several factors
contribute to the nurse-led delivery of
palliative care. By nature of the education
provided in nursing programs, the
curriculum includes a bio-psycho-social
theoretical model (32), a model also used in
palliative care, and nurses in clinical practice
spend more time in direct patient contact,
building trust with the patient and
caregiver.

Family caregivers are at a high risk for
distress and poor quality of life (33–35). In
one study looking at the benefits of palliative
care in patients with advanced cancer and
their caregivers, both patients and caregiver
participants appreciated palliative care as
ongoing care that improved quality of life
(36). Another study reported that an
interdisciplinary approach to palliative care
in lung cancer resulted in statistically
significant improvements in family
caregivers’ social well-being and a lessening
of psychological distress and caregiver
burden (37). Gaps in the literature evaluating
support needs for caregivers of patients with
pulmonary fibrosis warrant further
exploration.

Feasibility was impacted by the number
of enrolled participants and the number of
dyads that completed the study. Of the 56%
of eligible participants who enrolled in the
study, 71% of all dyads completed the
study—35 out of 50 in the intervention arm
and 19 out of 26 in the control arm.
Participants in the intervention arm (n=50)
received the nurse-led delivery of the
SUPPORT intervention at the first research
visit. Following patient/caregiver lead for
delivery and allowing time for breaks, each
dyad opted to have the nurse read the entire
book at the first visit and questions at follow-
up visits. Of the 136 eligible participants, 32
dyads (24%) expressed interest in
participating in the study but were too
fatigued to stay after their clinical visit for the
research visit. Alternate modes of delivery of
the intervention could potentially reach this
group. Lastly, 20% of all participants in the
study died before the study was completed.
This is not unusual considering the
unpredictable disease course and life
expectancy (15).

The efficacy of the “A Program of
SUPPORT” intervention demonstrated a
significant improvement in knowledge,
disease preparedness, and confidence for
caregivers in the intervention arm as noted
earlier. This SUPPORT intervention did not
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Figure 2. Preparedness score (pre-post): caregiver. This is recorded as the mean (standard
error) for these scores.
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Table 8. End-of-intervention efficacy outcomes and change of outcome from baseline visit by group: Caregivers

End of Intervention

Arm 1
(n=24)

[Median (IQR) or n (%)]

Arm 2
(n=13–14)

[Median (IQR) or n (%)]
Mean Difference
(95% CI; P Value)*

Knowledge 12 (12–13) 12 (12–12) 1.34 (0.26 to 2.42; 0.016)
Stress 16 (12–20) 15 (12–19) 21.00 (24.53 to 2.52; 0.57)
Preparedness 7 (5–9) 6 (5–7) 2.66 (1.21 to 4.11; 0.001)
Confidence 9 (8–10) 9 (8–10) 1.33 (0.02 to 2.62; 0.046)
Advance care planning 14 (58) 6 (46) 1.60 (0.37 to 1.69; 0.53)†

Definition of abbreviations: CI = confidence interval; IQR= interquartile range.
A positive mean shows that the intervention increases the score more than the control.
*Effect of arm 1 on mean difference of score change from baseline adjusted for age and sex.
†Odds ratio (P value) adjusted for age.

Table 9. Baseline outcomes: patient-reported outcomes

Arm 1
(n=50)

[Mean, Median, IQR]

Arm 2
(n= 26)

[Mean, Median, IQR]

Stress 16 (10–19) 15 (12–18)
Total ATAQ 46 (32–58) 43 (35–54)
Symptom subscale 46 (33–59) 41 (36–54)
Impact subscale 48 (32–59) 43 (34–63)

PROMIS-29
Anxiety/fear 55 (40–60) 52 (48–60)
Depression/sadness 50 (41–58) 41 (41–59)
Fatigue 51 (49–59) 53 (46–57)
Pain interference 52 (42–57) 42 (42–61)
Physical function 35 (31–40) 36 (32–37)
Satisfaction with social roles 45 (40–52) 43 (39–52)
Sleep disturbance 53 (51–55) 53 (52–55)

Definition of abbreviations: ATAQ=A Tool to Assess Quality of Life; IQR= interquartile range; PROMIS=Patient-Reported Outcomes
Measurement Information System.

Table 10. End-of-intervention outcomes and change of outcome from baseline visit

Arm 1
(n=34)

[Median (IQR)]

Arm 2
(n=19–20)

[Median (IQR)]
Mean Difference
(95% CI; P Value)*

Stress 15 (10–18) 15 (11–16) 1.23 (21.59 to 4.05; 0.39)
Total ATAQ (as earlier) 46 (34–58) 44 (36–54) 20.93 (28.57 to 6.71; 0.81)
Symptom subscale 46 (34–57) 43 (27–51) 20.90 (28.44 to 6.63; 0.81)
Impact subscale 44 (32–58) 49 (25–58) 20.95 (28.88 to 7.98; 0.83)

PROMIS-29
Anxiety/fear 51 (40–60) 51 (40–56) 0.01 (25.55 to 5.57; 0.99)
Depression/sadness 51 (41–56) 45 (41–55) 20.12 (26.10 to 5.86; 0.97)
Fatigue 51 (46–57) 52 (49–58) 1.38 (25.37 to 2.62; 0.49)
Pain interference 42 (42–57) 50 (42–56) 21.35 (25.78 to 3.07; 0.54)
Physical function 35 (30–39) 35 (32–37) 20.73 (23.59 to 2.13; 0.61)
Satisfaction with social roles 46 (42–52) 44 (35–49) 3.66 (1.02 to 8.34; 0.12)
Sleep disturbance 53 (50–56) 51 (48–54) 2.63 (20.53 to 5.79; 0.10)

Definition of abbreviations: ATAQ=A Tool to Assess Quality of Life; CI =confidence interval; FVC= forced vital capacity; IQR= interquartile
range; PROMIS=Patient-Reported Outcomes Measurement Information System.
A positive mean shows that the intervention increases the score more than the control.
*Effect of arm 1 on mean difference of score change from baseline adjusted for age, sex, and baseline FVC.
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significantly decrease stress, as in a previous
study in patients or caregivers (2), and did
not improve quality of life or symptom
burden in patients, demonstrated by
progressively worsened questionnaire scores
throughout the study period.

Patients with IPF and their caregivers
have unmet education needs (38) in the
presence of an unpredictable disease course
(39). Compelling literature reveals that
patients and caregivers wanted clarity around
what their future with IPF will look like (40).
In another study, patients and caregivers
wanted honest information about their
future (41). Early palliative care provides an
opportunity to provide patients and
caregivers with information about their
disease and address symptom burden and
advance care planning (18). In a systematic
review andmeta-analysis of randomized
controlled clinical trials of patients with
primarily noncancer illness, palliative care—
compared with usual care—was associated
with less acute healthcare use and modestly
lower symptom burden, but there was no
significant difference in quality of life (42).
Previous studies using nurse-led integration of
palliative care in other lung diseases revealed
that patients gained self-confidence and their
coping behavior increased (43), there was an
increase in advance care planning (44, 45),
and there was improved symptom burden
and family satisfaction in patients with lung
cancer (29). For patients with chronic
obstructive pulmonary disease, palliative care
interventions demonstrated an effectiveness in
decreasing hospital readmissions and
emergency department visits and in
improving exercise capacity, health-related
quality of life, and satisfaction (46).

Patients with advanced lung disease,
such as patients with IPF, prove to be a
challenging population in whom to deliver
palliative care (1, 20, 41, 47–50). This early
palliative care intervention was acceptable to
patients with IPF and their caregivers.
Feasibility was affected by fatigue expressed
by patients about a long clinic day and early
attrition due to disease progression indicated

by death, lung transplantation, or drop-out.
The rapid rise of telemedicine use and
acceptance as a means of healthcare delivery
(51) may help to reduce these feasibility
issues. The intervention had a significant
impact on caregivers’ knowledge,
preparedness, and confidence.

Recruitment for this study took longer
than originally planned. It was anticipated
that 76 dyads of patients with IPF and their
caregivers would be recruited in a 2-year
period. The recruitment period was 2 years
and 9 months. We speculate that declining
numbers of patients with IPF seen at our
center is the result of IPFmedications now
available in the community, leading to
increased disease management in their local
area of residence. Our lung transplant
program has a wider referral source and also
noted decline in the referral of patients with
IPF for lung transplant evaluation. The study
was completed just before the clinic
restrictions due to coronavirus disease
(COVID-19).

Future research should evaluate
multimodality availability of this
intervention delivery via digital and
telehealth options, which have now
become widely available owing to the
COVID-19 pandemic (52). This may be a
solution to these limitations. Patient and
caregiver input regarding what and how
information should be received will be
valuable to incorporate into future work
(53–56). Findings from this study support
future research that assesses alternative
modes of delivery of early palliative care,
including delivery of the intervention for
review at home via various platforms for
the patient with IPF and their caregiver.

Limitations
This study was conducted in an academic
specialty ILD center and may not be
reflective of the care or access to care that
patients with IPF receive in the
community. Demographics of this study
population reveal a lack diversity, with a
sample of White male (82%) and White

female (18%) participants, reflective of
national trends in lack of diversity in IPF
(57). Fatigue, long intervals between clinic
visits, and high attrition impacted the
feasibility of the intervention delivery.
While the nurse was a key component for
delivery of this intervention, a nurse may
not always be available where patients
receive their care. In addition, the
randomization of patients was based on
clinic day to reduce contamination, but
this resulted in a 2:1 unequal distribution
between intervention and control arms,
limiting statistical power. Lastly, the
knowledge questionnaire was created by a
thorough review of the literature and from
input of local clinic nurses, yet the patients
and caregivers had high scores before and
after the study. It would be beneficial for
further study to develop a
psychometrically confirmed questionnaire
to measure knowledge without this ceiling
effect.

Conclusions
Patients with IPF and their caregivers have
unmet needs regarding knowledge of their
disease, self-management strategies, and
preparedness for end-of-life planning. This
nurse-led intervention demonstrated
acceptability and initial impact on knowledge
and advance care planning completion in
patients and knowledge, disease
preparedness, and confidence in caregivers.
Future research should identify additional
strategies, including how the presence of a
nurse contributes to downstream healthcare
use, telemedicine resources for delivery of
early palliative care, and further exploration
of the unmet needs of caregivers.�
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