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Abstract
Copyright ©The authors 2023 Background The most effective method for encouraging self-management in individuals with pulmonary
fibrosis (PF) is unclear. This review aimed to identify common self-management components, the outcome
measures used and the impact of these components in PF.
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- facilitating self-management among adults with PF and employed quantitative and/or qualitative methods.
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Results 87 studies were included. Common self-management components included education (78%),
Received: 10 May 2023 managing physical symptoms (66%) and enhancing psychosocial wellbeing (54%). Components were
Accepted: 4 Sept 2023 predominantly delivered in a pulmonary rehabilitation setting (71%). No studies tested a PF-specific self-
management package. Common outcome measures were 6-min walk distance (60%), St George’s
Respiratory Questionnaire (37%) and the Medical Research Council Dyspnoea scale (34%). Clinically
significant improvements in these outcomes were seen in >50% of randomised controlled trials. Qualitative
data highlighted the importance of healthcare professional and peer support and increased confidence in
managing PF.

Conclusion Self-management components are commonly incorporated into pulmonary rehabilitation
programmes rather than being offered as standalone packages. Future research should focus on testing PF-
specific self-management packages and employ standardised outcome assessments that include self-
efficacy and health-related behaviours.

Background

Pulmonary fibrosis (PF) significantly impacts the physical and psychosocial wellbeing of people living
with the disease. Common symptoms include persistent cough, breathlessness and fatigue, which often
create frustration, anxiety and depression [1]. Until recently, PF was regarded as a disease with no effective
treatments and a short survival time; therefore, there was a limited role for self-management. However, the
emergence of two antifibrotic drugs shown to delay lung function decline in individuals with a progressive
phenotype of PF [2, 3] and increasing evidence supporting nonpharmacological therapies such as
pulmonary rehabilitation (PR) for symptom management [4] have provided a more promising outlook for
people with PF with a range of underlying diagnoses.

a Regardless of the variations in disease trajectory related to the underlying diagnosis, people with PF
5r_nC require support in managing their wellbeing and gaining a better understanding of their disease [5]. Many
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expressed a sense of personal responsibility for maintaining their health and regarded self-management to
be critically important [6]. Self-management involves managing different aspects of health and some
individuals are motivated to learn self-management strategies to maintain wellness, gain a sense of control
and be better prepared for the future [7, 8]. Self-management interventions can enhance one’s ability to
manage symptoms, treatments, lifestyle changes and the psychosocial consequences of a disease [9].
Increased knowledge and skill in managing a disease empowers individuals to be more involved in their
healthcare and to participate in shared decision-making, which is a key priority in the Australian strategic
action plan for lung diseases [10-12]. In COPD and asthma, self-management programmes have been
shown to improve health-related quality of life (HRQoL) and reduce hospitalisation [13, 14] and are
available to support people with these diseases [15, 16]. These programmes commonly include
components such as patient education, managing symptoms, lifestyle adjustments, psychosocial support,
self-monitoring, managing exacerbations and medications, action planning, and goal setting [13, 14].

The concept of self-management is new in PF. The development of self-management programmes often
adopts approaches used for other lung diseases and are, therefore, not PF-specific. Some self-management
components, for example, patient education and psychosocial support, are delivered through settings such
as PR programmes. However, the components that should be included in a PF-specific self-management
programme remain undefined. This work utilises the scoping review method to gain an overview of what
approaches have been used to support people with PF in terms of self-management and to evaluate the
associated outcomes. The aims of the study were to 1) identify common components that have been used
to support self-management in PF, 2) document the characteristics of studies delivering one or more
self-management component, 3) identify the outcome measures used to assess interventions including
self-management components and 4) summarise the impact of the interventions on patient outcomes.

Method

A scoping review was conducted according to the Joanna Briggs Institute Manual for Evidence Synthesis
framework [17] and reported according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) extension for scoping reviews [18]. The protocol was registered with the Open
Science Framework database (https:/osf.io/euz6s).

Development of a search strategy for scientific literature search

An initial search was conducted using the Medline and Embase databases to identify studies delivering a
self-management package or at least one self-management component to people with PF. 20 relevant
studies were selected to identify common keywords and index terms used to describe self-management.
A librarian was consulted to identify additional keywords representing PF, self-management and
self-management components commonly used in other lung diseases. A final search strategy (supplement
1) was developed using the identified keywords and index terms and subsequently tested on the two
databases by reviewing a random sample of 50 retrieved studies.

In this review, a “self-management component” refers to an individual component (e.g. education,
psychosocial support or self-monitoring) that forms part of an intervention which may improve
self-management. A “self-management package” refers to an intervention designed to focus entirely on
facilitating self-management that comprises several self-management components.

Eligibility criteria

Self-management components included, but were not limited to, those commonly used in other lung
diseases. These components included patient education, breathing techniques, lifestyle adjustment (including
exercise, smoking cessation and nutrition), psychosocial support, managing symptoms, acute exacerbations
and medications, preventing infections, self-monitoring, action planning, and end-of-life planning.

Studies were included if they 1) described any self-management components (educational, behavioural or
support components), 2) involved adults with PF (both idiopathic pulmonary fibrosis (IPF) and non-IPF
diagnoses) aged >18 years, and 3) employed quantitative, qualitative or mixed methods. We included
studies conducted in different settings, including PR, palliative care programmes and other types of
programmes that included self-management components. PR programmes were only included if they
involved at least one self-management component, such as adoption of an independent home exercise
programme or promotion of regular physical activity in daily life. Studies were excluded if they
1) involved a combined group of people with PF and other lung diseases unless results for PF were reported
separately, 2) focused on the psychometric properties of tools designed to measure outcomes or 3) were
case studies or opinion-driven reports. Systemic non-IPF diagnoses were excluded. Conference abstracts
and study protocols were only included during database searches to identify related full-text articles.
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Reviews and guidelines were also excluded. Non-English publications were excluded. There was no
limitation on study design, study setting or time of publication.

Scientific literature search

The previously developed search strategy (supplement 1) was performed on 16 August 2022, using
Medline, Embase, PsychInfo, CINAHL and the Cochrane Central Register of Controlled Trials from their
inception. The Scopus database and Google Scholar were used to identify original studies associated with
conference abstracts and study protocols that met the eligibility criteria. Reference lists of included full-text
articles and relevant systematic reviews were hand-searched to identify studies not retrieved during
database search. If required, study authors were contacted to obtain further information.

Study selection

Covidence software (Veritas Health Innovation, Melbourne, Australia) was used for title, abstract and
full-text screening. Two researchers (C. Malaguti and J.Y.T. Lee) independently screened the titles and
abstracts of retrieved studies. Full-text articles were reviewed by two researchers (J.Y.T. Lee and one of the
following researchers: A.W. Jones, L. Dowman, M. Hoffman and C.R. Mellerick) for inclusion based on
the eligibility criteria. Any disagreements between the researchers were resolved through discussions.

Data charting

The Template for Intervention Description and Replication (TIDieR) checklist [19] guided the data
collection process. Information related to the studies (i.e. study design, aim, location and duration,
self-management components delivered, materials used, and personnel involved) and participants (i.e.
mean age and diagnosis) were collected. Primary and secondary outcomes were documented for studies
with quantitative data. All themes were documented for qualitative data. The data collection form was
tested on a random sample of eight studies by two researchers (J.Y.T. Lee and one of the following
researchers: A.W. Jones, L. Dowman, M. Hoffman and C.R. Mellerick) before each researcher performed
data charting independently. Both copies of the charted data were reviewed by J.Y.T. Lee to ensure
accuracy. Assessments for risk of bias were not performed since the objective of this review was to provide
an overview of studies consisting of self-management components.

Grey literature search

Searches were conducted in July 2022 to identify self-management resources (educational, behavioural or
support components) located on public websites. 13 PF-specific websites covering different regions across
the world were selected. Only websites published in English were included. The websites searched were as
follows: the Thoracic Society of Australia and New Zealand (https:/thoracic.org.au); the European
Respiratory Society (www.ersnet.org); the American Thoracic Society (www.thoracic.org); the British
Thoracic Society (www.brit-thoracic.org.uk); the Pulmonary Fibrosis Foundation (www.pulmonaryfibrosis.
org); the Canadian Pulmonary Fibrosis Foundation (https:/cpff.ca); the Irish Lung Fibrosis Association
(https:/ilfa.ie); Action for Pulmonary Fibrosis (www.actionpf.org); Lung Foundation Australia (https:/
lungfoundation.com.au); Asthma and Lung UK (www.blf.org.uk); the European Lung Foundation
(https:/europeanlung.org); Breathing Matters (www.breathingmatters.co.uk); and the Chest Foundation
(https:/foundation.chestnet.org).

Data synthesis and analysis

Scientific studies were reviewed separately from information collected from public websites. Due to the
large number of resources, we documented the self-management resources presented on public websites
without counting the number of resources available or how often each component was presented. Based on
previous studies that described self-management components used in PF and other chronic diseases [20-22],
we grouped self-management components identified in each study according to the topics addressed. The
number of studies reporting each self-management component and outcome measure are reported as number
(%). For the outcome measures most commonly used to assess exercise capacity, HRQoL, symptom burden
and psychological wellbeing, post-intervention between-groups mean difference (for randomised controlled
trials (RCTs)) and within-group mean change (for non-RCTs) were presented. If the study reported a
median value, a mean value was estimated according to the formula provided by Wan et al. [23].

Results

The systematic database search identified 31 506 records. After removing duplicates, 27 157 records were
screened and 87 studies were included in the review [24-110] (figure 1). This involved 22037
participants, of which 1321 were from 26 RCTs (685 in the intervention group including 19 carers, 60
patient/carer dyads; the remaining were people with PF).
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FIGURE 1 PRISMA flow chart. PF: pulmonary fibrosis.

Characteristics of the included studies

Table 1 summarises the characteristics of the 87 studies. The majority were pre-post studies (42%, n=37),
followed by RCTs (26%, n=23). Other study designs included longitudinal and cohort studies (9%, n=8),
nonrandomised controlled studies (6%, n=5), post-intervention evaluation (5%, n=4), mixed method (8%,
n=7) and qualitative studies (4%, n=3). Studies were mostly conducted in Europe and Central Asia (34%).
About half were completed in the antifibrotic era (i.e. 2014 onwards; 52%) and included a mixed group of
participants with different subtypes of PF (47%), with 31% including those with IPF only. Comprehensive
information for each study that reported quantitative and qualitative results are presented in supplement 2.1
and supplement 2.2, respectively.

Self-management components

Table 2 summarises the self-management components reported across the included studies. The most
common components were patient education (78%), managing physical symptoms (66%) and enhancing
psychosocial wellbeing (54%). The least common ones were support for goal setting (14%), managing
comorbidities (8%) and information regarding sexuality and self-esteem (7%). Behavioural change
approaches were used in 46% of studies and included the provision of information or support to encourage
positive lifestyle changes related to diet, physical activity or smoking and alcohol cessation. The
self-management components delivered in each study are presented in supplement 3.

Delivery format of self-management components
Our searches did not identify any studies that examined a PF-specific self-management package.
Self-management components were implemented in various settings with PR programmes being the most
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TABLE 1 Characteristics of included studies (total, n=87)

Characteristic Number of studies,

n (%)
Study design
Pre-post study
Prospective 21 (24)
Retrospective 16 (18)
RCT 23 (26)
Longitudinal/cohort study 8 (9)
Nonrandomised controlled study 5 (6)
Post-intervention evaluation 4 (5)
Qualitative study 3(4)
Mixed method 7 (8)*
Origin of study”
Europe and Central Asia 30 (34)
South-East Asia and Pacific 25 (29)
North and South America 20 (23)
Middle East 8 (9)
Multiple countries 4 (5)
Year of study completion
Before 2014 (pre-antifibrotic era) 24 (27)
2014 onwards 45 (52)
Unclear 18 (21)
Study population
Combined group of various PF subtypes 41 (47)
IPF 27 (31)
Sarcoidosis 4 (5)
Systemic sclerosis 2 (2)
Pneumoconiosis 2(2)
Silicosis 1(1)
Interstitial pneumonia 1(1)
Combined group of PF and other lung/nonlung diseases (with results for PF 9 (11)

reported separately)

IPF: idiopathic pulmonary fibrosis; PF: pulmonary fibrosis; RCT: randomised controlled trial. *: Studies using
mixed methods: RCT and qualitative study (n=3); longitudinal and qualitative study (n=1); pre-post study and
qualitative study (n=2); post-intervention evaluation and qualitative study (n=1). *: European and Central Asian
countries include Italy (n=7), Germany (n=6), France (n=4), Turkey (n=4), UK (n=3), the Netherlands (n=2),
Denmark (n=1), Hungary (n=1), Ireland (n=1) and Norway (n=1). South-East Asian and Pacific countries include
Japan (n=8), Australia (n=6), China (n=5), India (n=5) and Singapore (n=1). North and South American countries
include USA (n=13), Canada (n=6) and Brazil (n=1). Middle East countries include Egypt (n=3), Israel (n=3), Malta
(n=1) and Saudi Arabia (n=1). Studies conducted in multiple countries include Austria and UK (n=1), USA and
Ireland (n=1), Canada, USA, Australia, Germany and Switzerland (n=1), and Canada, Australia, France, Mexico,
Spain, UK and USA (n=1).

common (71%; table 3). Other settings included palliative care or disease management programmes
comprising patient education, care goal setting or end-of-life planning (14%), support programmes for
managing medication (4%), home-based self-monitoring programmes (4%), peer support groups (4%), a
mindfulness-focused stress reduction programme (1%), a telemedicine service delivered during the
coronavirus disease 2019 (COVID-19) pandemic that delivered information on preventing infections and
self-monitoring of clinical parameters (1%), a PF-specific educational and support website (1%), and the
use of a hand-held fan for managing breathlessness (1%).

The interventions were most commonly delivered in an outpatient location (52%), followed by home-/
community-based (22%), mixed (16%) and inpatient (10%). 51% delivered self-management components
in person (e.g. to provide instructions, support and education), 13% remotely (e.g. via telephone support, a
self-monitoring programme or an unsupervised home programme) and 33% used both methods. A similar
number of studies delivered self-management components on an individual basis (33%), in a group setting
(23%) or a combination of both (35%). 38% of studies delivered self-management components specific to
PF, 7% targeted both PF and other lung diseases (e.g. COPD), 14% targeted lung diseases other than PF,
and 41% of studies were unclear. Some studies used printed educational materials (26%) to deliver
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TABLE 2 Self-management components delivered in scientific studies (total, n=87)

Self-management component

Number of
studies, n (%)

Description

Patient education
Managing physical symptoms

Psychosocial support and
coping strategies
Behavioural modification

Managing disease and activities of

daily living

Managing pulmonary
fibrosis-related treatments

Understanding lung disease and

clinical tests
Home exercise programme

Understanding treatment options

Preventing infections and
managing exacerbation
Self-monitoring

Palliation and end-of-life planning

Goal setting
Managing comorbidities

Sexuality and self-esteem

Educational sessions covering various topics aimed at facilitating self-management 68 (78)

Strategies and support to facilitate management of physical symptoms such as 57 (66)
breathlessness and cough (including breathing techniques, relaxation, airway clearance,

preventive measures and emergency procedures)
Support and advice for managing psychosocial wellbeing (including peer support, 47 (54)
psychological counselling and strategies for managing mood)
Information and support to promote positive behavioural change (including diet, 40 (46)
smoking or alcohol cessation, and physical activity)
Information and support to facilitate management of the disease and daily life activities 35 (40)
(including energy conservation techniques, advice for appropriate aids/devices and
accessing community resources)
Information and support to enhance the management of and adherence to both 32 (37)
pharmacological and nonpharmacological treatments
Information to promote understanding of lung disease, disease progression, symptoms, 32 (37)
prognosis, disease impact on daily life and the clinical tests involved
Unsupervised home exercise programme or practices 29 (33)
Information to promote understanding of pharmacological and nonpharmacological 21 (24)
treatment options
Information to facilitate early recognition of an exacerbation, strategies to prevent 20 (23)
infections and action planning
Monitoring of physical activity, symptoms and clinical parameters performed by people 19 (22)
with pulmonary fibrosis
Palliative care and support to facilitate discussion and planning for end-of-life 18 (21)
Support to facilitate setting care goals and patient decision making 12 (14)

Information and support to promote understanding and management of comorbidities 7(8)
(including incontinence, sleep disorders, pain and constipation)
Information and support for maintaining body image and self-esteem

education, while others provided home exercise or symptom diaries (16%), digital materials to facilitate
learning (15%), and electronic devices (15%) such as mobile applications, home spirometers and heart rate
monitors for self-monitoring and hand-held fans to manage breathlessness. Less than half of the studies
(21 studies out of 44) that delivered in-person teaching provided participants with printed information
about the topics covered or instructions on how to perform exercises, of which four provided audio or
video resources in addition to printed material. Similarly, in studies involving remote delivery of
components, about half (five studies out of 11) provided information in a digital format (e.g. e-learning
package, videos or compact discs).

Over half of the studies delivered self-management components using a multidisciplinary approach.
Healthcare professionals (HCPs) specialising in exercise training and other allied health professionals were
most commonly involved (both 47%). Other HCPs involved, particularly in providing education, were
physicians (38%) and nurses (35%). Only two studies involved expert patients (i.e. people who live with
PF and can share their disease knowledge and experience with others) [111]. One involved expert patients
delivering peer support [99] and, in the other, expert patients were involved in the development of a home
monitoring programme [73].

Outcome measures reported in quantitative studies

83 (95%) studies reported quantitative outcome measures, which are summarised in supplement 4. The
three most measured outcomes were 6-min walk distance (6MWD) for exercise capacity (60%, n=50
studies), St. George’s Respiratory Questionnaire (SGRQ) scores for HRQoL (37%, n=31 studies) and
Medical Research Council (MRC) dyspnoea score for symptom burden (34%, n=28 studies). Anxiety and
depression were commonly measured using the Hospital Anxiety and Depression Scale (HADS) (24%,
n=20 studies). Patient medical records were reviewed to determine the use of PF-related treatments and
medication adherence including medication discontinuation or maintenance rate (16%, n=14 studies),
healthcare utilisation (24%, n=20 studies) and discussion or completion rate of an advance care plan (ACP)
or advance directives (7%, n=6 studies). Physical activity level was measured using wearable devices (5%,
n=4 studies) or patient self-reported questionnaires (5%, n=4 studies) including the International Physical
Activity Questionnaire (IPAQ) and the Rapid Assessment of Physical Activity Questionnaire (RAPAQ).
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TABLE 3 Delivery format of studies including self-management components (total, n=87)

Characteristic Number of studies,
n (%)

Setting where self-management components are delivered

Rehabilitation programme 62 (71)
Palliative care/disease management programme 12 (14)
Support programme for managing medication 3(4)
Home-based self-monitoring programme 3(4)
Peer support group 3 (4)
Mindfulness-based stress reduction programme 1(1)
Telemedicine service during the COVID-19 pandemic 1(1)
PF-specific website 1(1)
Use of hand-held fan 1(1)
Location
Outpatient 45 (52)
Inpatient 9 (10)
Home-/community-based 19 (22)
Mixed settings” 14 (16)
In-person/remote delivery
In-person (e.g. instructions, supervision, education, clinic/lhome visits) 44 (51)
Remote (e.g. via telephone/email, unsupervised home programme/practice, 11 (13)
self-monitoring)
Mixed 29 (33)
Unclear 3(3)
Group/individual delivery
Individual 29 (33)
Group 20 (23)
Mixed 30 (35)
Unclear 8 (9)
Self-management components specific to PF
Yes 33 (38)
Partial 6 (7)
No 12 (14)
Unclear 36 (41)
Materials used
Printed educational materials 23 (26)
Exercise/symptom diary 14 (16)
Digital materials to facilitate learning (e.g. audio/video, PowerPoint presentation, 13 (15)
compact disc, website)
Electronic devices (e.g. mobile application, tablet, hand-held fan, home spirometer, 13 (15)
vital signs monitor)
Personnel involved"
Multi-providers 46 (53)
HCPs specialising in exercise training 41 (47)
Other allied health professionals 41 (47)
Physician 33 (38)
Nurse 30 (35)
Other HCPs 9 (10)
Expert patients 2(2)
Unclear 22 (25)

COVID-19: coronavirus disease 2019; HCP: healthcare professionals; PF: pulmonary fibrosis. *: Studies delivering
in mixed settings: outpatient and home (n=9); inpatient and outpatient (n=4); inpatient, outpatient and home
(n=1). ": HCPs specialising in exercise training include physiotherapists, physical therapists, sports instructors,
exercise physiologists and rehabilitation therapist. Other allied health professionals include dieticians,
occupational therapists, speech therapists, psychologists, social workers and pharmacist. Physicians include
respiratory physicians, general practitioners, cardiologists and palliative respiratory care experts. Nurses include
respiratory specialist nurses, registered nurses, nurse practitioners, palliative care specialist nurses, psychiatric
clinical nurse specialists, district nurses and community palliative care nurses. Other HCPs include medical
beauticians, ecotrophologists, advance care planning instructors, instructors with training in meditation and
mindfulness, palliative care spiritual care providers, and recreational therapists.
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Disease knowledge was assessed in only two studies using tools developed by the research team due to the
lack of PF-validated tools. Self-efficacy was assessed using various methods in five studies (5%). Two
used the Self-efficacy for Managing Chronic Disease (SEMCD) six-item scale, one used the COPD
self-efficacy scale and two used a numerical rating scale of which one asked about disease preparedness
and the other asked about how in control and confident the participants felt about managing their disease.

Effects on disease knowledge and self-efficacy

Two studies demonstrated improved disease knowledge using a tool developed by the research team. One
was a community-/home-based rehabilitation programme (pre-post study) [102] and one was a palliative
care programme (RCT) [66], both consisted of patient education. The palliative care programme found no
difference in numerical rating of disease preparedness following the programme [66]. No change in
self-efficacy was also reported in an RCT that examined the impact of a hand-held fan on dyspnoea when
measured with the SEMCD six-item scale [63]. Three non-RCT studies reported higher self-efficacy and
confidence in managing PF, which include one PR programme [88] that used the SEMCD six-item scale,
one palliative care programme [59] that used the COPD self-efficacy scale and one medication support
programme [39] that asked participants to rate their confidence in disease management. All three studies
included a patient education component.

Effects on physical activity

Two studies (one RCT; one cohort study) reported significant improvement in physical activity. Both were
PR programmes that included patient education and a home exercise programme. The RCT used the IPAQ
and reported an improvement of median 2164 metabolic equivalent of tasks (MET; min-week )
(interquartile range=1576 MET min-week '; p<0.001) in the group that received a 12-week PR
programme [103]. The cohort study used the RAPAQ and reported a 0.83-point improvement from
baseline following a PR programme across three sites that lasted an average of 7 weeks (95% CI 0.28—
1.38, p=0.003) [86]. Two other RCTs also measured physical activity with the IPAQ. One reported higher
physical activity level during a PR programme (also consisting of patient education and a home exercise
programme) but the improvement was not sustained at the 6-month follow-up [45]. The other RCT
reported no change after an education and support programme aimed at improving mental health during the
COVID-19 pandemic [98]. Five RCTs measured physical activity using an activity monitor, including one
telerehabilitation programme [32], three PR programmes [56, 82, 107] and one testing the effect of using a
hand-held fan for dyspnoea [63]. All reported no change following the intervention.

Effects on the use of PF-related treatments

Four studies reported better medication adherence (three medication support programmes [39, 77, 89]; one
home monitoring programme [40]). One palliative care programme reported increased use of antifibrotic
therapy [58]. Three other palliative care programmes reported increased use of opioids [30, 33, 58]. Two
PR programmes reported less use of antibiotics [24, 80], of which one also reported less use of prednisone
and short-acting bronchodilator inhalers [24]. One medication support programme [77] and one home
monitoring programme [73] reported increased adjustments to medications. Only one study (a home
monitoring programme) was an RCT that demonstrated increased adjustment to medications [73].

Effects on healthcare utilisation

Five studies reported no change in hospitalisation and emergency department (ED) visits [24, 33, 55, 73,
80]. Three studies (one cohort study, one post-intervention evaluation and one pre-post study) reported
fewer hospitalisation or ED visits. In the cohort study, participants who received a palliative care
programme consisting of action planning and care goal setting were 2.32 times and 24.2 times,
respectively, less likely to have respiratory-related hospitalisation and ED visits compared to the control
group [57]. Evaluation of a telemedicine service during the COVID-19 pandemic that included patient
education and self-monitoring reported fewer hospitalisations among people who received the service
compared to those who did not in the previous year [95]. The pre-post study reported fewer hospital
admission days following a PR programme that included patient education, breathing training and a home
exercise programme compared to controls [74].

Two PR programmes [24, 80], one palliative care programme [58] and one home monitoring programme [73]
reported the number of physician visits in an outpatient or primary care setting. In the palliative care
programme (cohort study), more outpatient visits and fewer general practitioner visits were demonstrated in
the group that received the palliative care programme consisting of an action planning component
compared to those who received standard specialist or nonspecialist care [58]. The same study also
reported that participants in the palliative care group spent less time in an intensive care unit, were more
likely to have participated in a PR programme, less likely to be in a long-term care facility and accrued
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less end-of-life associated costs when compared to the other groups [58]. One of the PR programmes
(pre-post study) reported reduced outpatient visits [24], while the other (longitudinal study) reported no
change [80]. The home monitoring programme (RCT) also reported no change [73]. Another cohort study
reported more referrals to dieticians, social workers and PR among participants who received a palliative
care programme consisting of patient education on self-management strategies [33].

Effects on end-of-life planning

One longitudinal study, one cohort study and two RCTs examined the rate of ACP discussion and
completion of advance directives in palliative programmes that delivered self-management components; all
four studies reported higher rates post-intervention [28, 30, 33, 66].

Effects on exercise capacity

6-min walk test results were reported in 47 (94%) of the 50 studies that measured 6MWD, 15 were RCTs
(357 participants included in the intervention group). Almost all PR programmes focused on delivery of
physical exercise (n=49), with one RCT focused on breathing exercises. The number of included
self-management components varied, ranging between one (patient education or managing physical
symptoms only) and 11 components. 12 of the RCTs (80%) reported an improvement that reached the
minimal important difference (MID) of 30-33 m [112] when compared to the control group (supplement
5.1.1). In non-RCT studies (n=32), 24 (75%) studies reported an improvement that reached the MID, with
one PR programme reporting a slight decline (supplement 5.1.2).

Effects on HRQoL

SGRQ total scores were reported in 29 (94%) of the 31 studies that assessed HRQoL using the SGRQ.
The number of self-management components ranged between one (patient education or managing physical
symptoms only) and 11 components. 14 were RCTs and 12 studies (269 participants included in the
intervention group) reported post-intervention data (10 PR programmes, one palliative care programme and
one breathing exercise programme). Six (50%) of the 12 RCTs reported an improvement that reached the
MID of seven units [113], with the palliative care programme reporting a decline when compared to
control (supplement 5.2.1). In non-RCT studies (n=15; 14 PR programmes and one palliative care
programme), six (40%) studies reported an improvement that reached the MID, with one PR programme
reporting a worsened score (supplement 5.2.2).

Effects on dyspnoea

MRC dyspnoea results were reported in 27 (96%) of the 28 studies that measured dyspnoea using the
MRC dyspnoea scale. The number of self-management components ranged between one (managing
physical symptoms only) and 11 components. Nine were RCTs, of which eight (239 participants included
in intervention group) reported post-intervention data (seven PR programmes and one involving case
conferences). Five (63%) of the eight RCTs reported an improvement that reached the MID of 0.4 unit
when compared to control [113], with one PR programme reporting a slightly worsened score (supplement
5.3.1). In non-RCT studies (n=18; 17 PR programmes and one palliative care programme), 13 (72%)
reported an improvement that reached the MID, with the palliative care programme reporting an unchanged
score and one PR programme reporting a worsened score (supplement 5.3.2).

Effects on psychological wellbeing

HADS scores were reported in 17 (85%) of the 20 studies that measured anxiety and depression using the
HADS. The number of self-management components ranged between two (patient education and
managing physical symptoms) and 11 components. Six were RCTs. Three studies (56 participants included
in the intervention group) reported post-intervention data (one palliative care programme, one home
monitoring programme and one PR programme). Only the PR programme (33%) reported an improvement
that reached the MID of 2.4 units for both anxiety and depression [113] (supplement 5.4.1). In non-RCT
studies (n=11; nine PR programmes, one palliative care programme and one home monitoring programme),
three PR programmes (27%) reported an improvement that reached the MID. One PR programme reported
an increase in depression and one home monitoring programme reported an increase in anxiety levels
(supplement 5.4.2).

Summary of qualitative results

13 studies reported narrative results (supplement 2.2). The importance of HCPs and peer support was
highlighted most often [25, 28, 30, 39, 48, 52, 67, 92, 99]. Support from HCPs was sought in various
settings (i.e. in the community or PR, via telephone or video follow-ups) with two studies highlighting
the importance of accessibility and reliability of such support [30, 39]. Where interaction between
participants was involved (i.e. on PF-specific websites, group educational sessions and peer support
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programmes), participants generally reported a reduced feeling of isolation [48, 67, 92] and valued the
information or experiences shared by their peers [25, 99]. In four studies, participants reported increased
confidence in performing unsupervised exercise [48], activities of daily living [69], managing antifibrotic
treatment [39] and their condition in general [59]. However, participants in one study still felt anxious
about unsupervised exercise after attending a 6-week PR programme that included educational sessions
and a home exercise programme [92]. Other themes identified related to better coordination of care,
improved understanding of the disease and care options, and the use of personalised coping strategies to
manage physical and mental health.

Adverse events (AEs)

62 (71%) studies reported no AEs. 12 (14%) studies reported deaths in the intervention group [29, 35, 43,
45, 49, 52, 54, 66, 74, 79, 86, 99] and 14 (16%) reported other reasons for not completing the intervention
[27, 34, 38, 42, 46, 50, 52, 55, 60, 72, 73, 81, 100, 108]; however, no links between the study intervention
and death or noncompletion were reported. Reasons for noncompletion included acute exacerbation, other
respiratory-related issues, nonrespiratory health issues and personal reasons such as lack of motivation,
being called to receive lung transplantation and transportation problems.

Grey literature search

Of the 13 lung disease specific websites, three did not provide patient resources (https:/thoracic.org.au,
www.ersnet.org and www.brit-thoracic.org.uk). The remaining 10 presented information in various
formats, including written materials (e.g. fact sheets and booklets), audio and video resources, webinars,
blogs, and weblinks that directed users to other external online information. The information provided
covered all components listed in table 3. In addition, three websites covered topics related to strategies in
communicating with HCPs or loved ones and two websites addressed the topic of sex when living with PF.
Almost all websites provided information to help prepare for an appointment with an HCP and how to get
involved (e.g. joining a consumer advisory committee, becoming an advocate, starting a support group and
sharing personal stories). Various materials were provided across these websites, including exercise logs,
symptom diaries, goal-setting worksheets, self-care plans, smoking cessation workbooks and service
directories for lung clinics, exercise programmes and support groups.

Discussion

This review examined 87 scientific studies that described self-management components used in PF. The
majority were pre-post studies and RCTs. No studies tested a PF-specific self-management package.
Rather, the studies delivered a range of self-management components in various settings with PR
programmes being the most common. The self-management components most commonly delivered were
patient education, managing physical symptoms and enhancing psychosocial wellbeing. Less common
were goal setting, managing comorbidities and information related to sexuality and self-esteem.
Self-management components were most often delivered in person and at an outpatient location using a
multidisciplinary approach. The outcome measures most frequently reported were 6MWD, SGRQ and
MRC dyspnoea scores. Clinically significant improvements were seen in 80%, 50% and 63% of RCTs that
reported these outcomes, respectively.

The components delivered in the included studies met many of the support needs in PF; however, a few
components previously identified as important were rarely addressed in the scientific studies. Patient
education and psychosocial support are key care components in PF [114, 115]. These are commonly
delivered across various clinical settings and accessible through grey literature. A recent Delphi study
identified essential components for self-management in PF, which addressed a range of aspects, including
treatment options, management of medications, breathlessness, fatigue, psychological wellbeing,
comorbidities and lifestyle (i.e. physical activity and smoking cessation), accessing support, and
communicating with others [116]. Other educational topics identified as being important include regular
vaccination, nutrition, managing exacerbations, managing cough and using oxygen therapy [7]. In PF,
self-monitoring and end-of-life planning are recognised as important components of care [114], with goal
setting being essential for effective self-management [116]. The components identified in this review
address the important topics identified previously, except for managing comorbidities and goal setting,
which were less commonly seen, and communication strategies, that only appeared in grey literature.
Furthermore, information and support for maintaining body image and self-esteem was delivered in only
7% of the scientific studies and two PF-specific websites. In a qualitative study that interviewed
participants with PF from the UK, Germany and Italy, 90% of female participants reported a loss of
identity as the main family support figure and 15% of male participants reported a detrimental physical
and emotional impact on their sex lives [117]. There are considerable variations in the disease experiences,
lifestyle and care needs between individuals with PF over the disease course. In addition, individuals may
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also require varied levels of support in self-management based on language and cultural differences, health
literacy and other social determinants of health. Therefore, individualisation remains key when supporting
people with PF in self-management [22, 116]. However, only about a third of the included studies
delivered self-management components on an individual basis or used a combination of individual and
group settings. The involvement of patients in the development and format of future interventions will be
critical to ensure the needs of consumers are met. To facilitate individualisation, future studies should
consider delivering self-management components based on individual preferences, background, knowledge
and circumstances. However, determining an individual’s self-management needs remains a challenge that
needs addressing.

Self-management components were delivered in various settings; however, a self-management package
tailored specifically for PF is currently lacking and the optimal delivery method is yet to be determined.
This review showed that half of the studies delivered self-management components in person while about a
third used a combination of in-person and remote delivery. However, the most effective approach could not
be determined due to the heterogeneity of the programmes. The COVID-19 pandemic has accelerated the
use of telehealth, including home monitoring. Whilst telehealth is generally accepted by HCPs and
patients, technological and language barriers make it less ideal for some [118]; thus, having the option of
face-to-face support remains important [119]. People with PF value information and support from various
types of HCPs, in particular having a point of contact when needed [22, 120, 121], although it is not
essential for self-management support to be delivered by a multidisciplinary team [116]. The studies
included in this review highlighted the under-utilisation of expert patients in the delivery of
self-management components. As people with PF often value the support provided and the information
shared by others who are also living with the disease [99], future studies should consider engaging expert
patients in the development and delivery of components amenable to peer support. These could include
managing symptoms, communicating with family and health professionals, and living well with PF.
However, adequate training and support should be provided to those involved [99]. In addition, further
research is needed to establish the most effective method for delivering self-management components and
how best to involve expert patients in delivering components.

The outcome measures used to assess the impact of self-management components were numerous and
varied, highlighting the need for a more standardised approach. The goals of self-management programmes
are mainly focused on improving disease knowledge, self-efficacy, physical and psychosocial wellbeing,
exercise capacity, engagement in positive health behaviours, and healthcare utilisation [122]. Whilst
clinical and patient outcomes such as exercise capacity, psychological wellbeing, symptom burden and
HRQoL were commonly assessed in studies delivering self-management components, disease knowledge,
self-efficacy, level of physical activity and healthcare utilisation were only assessed in a few of them. A
validated assessment tool to measure disease or self-care knowledge in PF is currently unavailable, which
may explain why studies rarely measured this outcome even though a majority delivered patient education.
Tools for measuring self-efficacy are available such as the generalised self-efficacy scale [123], the
SEMCD scale [124] and the COPD self-efficacy scale [125], with the latter two being used in some of our
included studies. Other approaches for measuring changes in health behaviours such as the use of
electronic tools to measure physical activity, goal setting and attainment, and medication adherence should
also be considered. Whilst the assessment of patient outcomes remains important, future evaluations of
self-management interventions in PF should also focus on assessing changes in outcomes directly related
to self-management, such as self-efficacy, disease knowledge, health behaviours and healthcare utilisation.

Establishing the effects of self-management on outcomes was challenging given there were no studies of a
PF-specific self-management package and none of the included RCTs specified the contribution of
self-management components on outcomes. In studies where self-management components were employed
as part of a broader package of care (e.g. PR), clinically significant improvements were seen in 6MWD,
SGRQ and MRC dyspnoea scores in >50% of RCTs. A majority of the RCTs that reported improvement
in these outcomes were studies investigating a PR programme where self-management was specifically
encouraged (e.g. an independent home exercise or physical activity programme between sessions).
However, it is difficult to interpret these findings in the context of PR, where other core programme
elements (particularly supervised exercise training) would be expected to impact on these outcomes, even
in the absence of specific self-management components. The positive association between these
self-management components and improvements in exercise capacity shown in this review is supported by
a Cochrane review [14] examining self-management interventions in COPD, which reported clinically
significant improvements in 6MWD when participants received such components. However, this Cochrane
review excluded studies that involved a supervised exercise component, a component found in most of the
PR programmes included in this review. Future reviews of self-management interventions in PF may
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consider applying stricter inclusion criteria such as including only studies with a clear aim of facilitating
self-management. In addition, self-management components also seemed to have a positive impact on
self-efficacy, disease knowledge, medication adherence, hospitalisation or ED visit rates, completion of an
ACP and PR participation. However, this review highlights the need for more evidence from RCTs to
assess the impact of programmes delivering self-management components on these outcomes.

To our knowledge, this is the first review that systematically investigated the self-management components
of interventions delivered to people with PF. The inclusion of studies that consisted of at least one
self-management component provided a more wide-reaching review of current evidence, encompassing
aspects such as the type of components, their delivery across various settings and impact on health
outcomes. However, this also increased study heterogeneity, which limited comparisons between studies.
The inclusion of PR studies also made it harder to determine whether improvements seen in exercise
capacity and dyspnoea were attributed to the supervised exercise component or the self-management
components (e.g. patient education and home exercise programme). However, as a majority of studies
delivered self-management components in a PR setting where supervised exercise is a key component, the
exclusion of such studies would have greatly limited this scoping review. This review included literature
published in English only and only 13 public websites were searched for grey literature; therefore, literature
published in other languages or on other PF-specific websites may have been missed.

Points for clinical practice

+  Self-management components are delivered in various settings with PR being the most common.
Depending on the individual’s health status and needs, people with PF may be referred to programmes
that consist of self-management components in the appropriate setting to learn self-management skills.

Questions for future research

*  How should the self-management needs of a person with PF be assessed?

»  What is the optimal method to deliver a PF-specific self-management package?

»  How would a PF-specific self-management package impact physical and psychosocial wellbeing,
self-efficacy, quality of life, use of medication, engagement in positive health behaviours, and healthcare
utilisation?

Conclusion

Currently, there is no self-management package designed specifically to support people with PF; however,
a range of self-management components are delivered predominantly through PR programmes. Clinical
outcomes were commonly assessed (6MWD, SGRQ and MRC scores being the most common), but
outcomes related to self-management and behaviour change were rarely assessed. Improvement in 6MWD,
SGRQ and MRC dyspnoea scores reached the MID in a majority of studies; however, the contribution of
self-management components to these outcomes could not be assessed. Future research should examine the
impact of a PF-specific self-management package and consider assessing outcomes including changes in
self-efficacy and health behaviours, as well as clinical and patient-reported outcomes.
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