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Abstract
The interstitial lung diseases (ILDs) are characterised by dyspnoea on exertion, exercise-induced hypoxaemia, reduced
skeletal muscle function and exercise intolerance. Evidence
from nine randomised controlled trials shows that pulmonary rehabilitation improves exercise capacity, dyspnoea
and quality of life in ILD, with moderately large effect sizes
from 0.59 to 0.68. Participants with idiopathic pulmonary fibrosis, the most common and most progressive of the ILDs,
achieve benefits in exercise capacity and quality of life that
are of equal magnitude to those seen in other ILDs, with effect sizes from 0.59 to 0.75. Whole body exercise training is
a core component of pulmonary rehabilitation for ILD. The
standard exercise prescription used for other chronic lung
diseases is effective in ILD, including 8 weeks of training with
at least two supervised sessions per week and at least 30 min
of aerobic training per session. However, the unique presentation and underlying pathophysiology of ILD may require
modifications of the exercise prescription for individual patients. Those with connective tissue disease may present
with joint pain and stiffness that require modification of the
standard exercise prescription, including reduction in
weight-bearing exercise. Some patients with severe disease
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may present with distressing dyspnoea that limits the intensity or progression of training. Because exercise-induced hypoxaemia is common in ILD and more severe than seen in
other chronic lung diseases, pulmonary rehabilitation should
be provided in a setting where supplemental oxygen therapy is available. Pulmonary rehabilitation programs offer the
opportunity to address other critical aspects of ILD care, including management of comorbidities, symptoms and
mood.
© 2015 S. Karger AG, Basel

The interstitial lung diseases (ILDs) are a diverse group
of chronic lung conditions characterised by lung inflammation and/or scarring, giving rise to a restrictive ventilatory pattern. In some cases ILD is a feature of an underlying systemic disease process, such as sarcoidosis or connective tissue disease including rheumatoid arthritis. It
may also occur due to occupational exposures, such as
asbestosis or silicosis. Idiopathic pulmonary fibrosis
(IPF), the most common and most lethal form of ILD, has
no established cause. Regardless of the underlying cause,
people with ILD share a common clinical presentation
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which includes distressing dyspnoea, exercise intolerance
and persistent cough.
In recent years pulmonary rehabilitation has become
an accepted treatment for people with ILD. A survey of
pulmonary rehabilitation services across the world reported that 74% of programs accepted referrals for patients with this diagnosis [1]. This is consistent with international standards for best practice in IPF management [2, 3] and pulmonary rehabilitation [4], which
promote inclusion of people with ILD in pulmonary rehabilitation programs on the basis of emerging science
that suggests clinically important benefits. However, provision of pulmonary rehabilitation in ILD poses some
unique challenges due to underlying pathophysiology,
exercise responses and symptoms. The aim of this review
is to describe the clinical features of ILD that may be amenable to pulmonary rehabilitation, provide practical
guidance for exercise training (including relevant safety
considerations) and identify other components of pulmonary rehabilitation that may be beneficial for people
with ILD.

The Problem

In IPF, progressive lung fibrosis is thought to be related to recurrent injury to the alveolar epithelium followed by aberrant wound healing [5]. Clinically, this
manifests as a reduction in both forced vital capacity and
diffusing capacity of the lung for carbon monoxide
(DLCO). A similar pattern of respiratory function impairment is seen in other fibrosing interstitial pneumonias
(e.g. non-specific interstitial pneumonia, cryptogenic organising pneumonia), although typically disease progression is slower and there is a more favourable prognosis.
ILD may occur in any of the connective tissue diseases
(CTD-ILD), also referred to as collagen vascular diseases,
including systemic sclerosis (SSc), rheumatoid arthritis
and polymyositis/dermatomyositis [6]. The CTD-ILDs
are characterised by other systemic manifestations including arthropathy, myopathy and vasculopathy. Granulomatous ILD is the most common manifestation of sarcoidosis [7]. Pulmonary hypertension may accompany
ILD, either in severe disease (e.g. severe IPF) or as a manifestation of an underlying disease process (e.g. SSc), and
it affords a poor prognosis [8, 9].
Exercise limitation is a common feature of ILD. There
is a strong relationship between reduced exercise capacity and increased mortality, particularly in IPF [10]. Exercise capacity is frequently a stronger predictor of prog90
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nosis than resting respiratory function [11, 12]. There are
multiple contributors to exercise limitation in ILD, with
gas exchange limitation and circulatory limitation playing important roles. Reduction in diffusing capacity, due
to thickening of the alveolar-capillary membrane or destruction of the pulmonary capillary bed, becomes critical
during exertion and results in oxygen diffusion limitation
and ventilation-perfusion mismatch [13]. Marked oxyhaemoglobin desaturation during exercise is often present [14, 15]. Those patients with more severe diffusion
limitation at rest exhibit greater oxyhaemoglobin desaturation during exercise and a lower exercise capacity [16].
Typically patients with IPF show a larger increase in
P(A-a)O2 during exercise than those with sarcoidosis [17]
or asbestosis [18], probably due to a greater degree of interstitial fibrosis in IPF. Circulatory impairment, resulting from pulmonary capillary destruction and hypoxic
pulmonary vasoconstriction, may also be a significant
limitation to exercise capacity [19]. In IPF there is a strong
relationship between elevation in pulmonary artery pressures and reduction in exercise performance [20, 21]. Abnormal heart rate responses to exercise have been documented in advanced ILD, including reduced chronotropic response and slower heart rate recovery [22, 23].
Reduced heart rate response to exercise is associated with
both poor exercise capacity and poor prognosis [23]. Cardiac dysfunction during exercise has been documented in
patients with sarcoidosis, which may represent granulomatous infiltration of the myocardium [24].
The non-cardiorespiratory manifestations of ILD also
contribute to exercise intolerance. Quadriceps force is reduced in the fibrotic idiopathic interstitial pneumonias
(IPF and non-specific interstitial pneumonia) [25], sarcoidosis [26, 27] and rheumatoid arthritis [28], with average values that are 20–35% lower than healthy controls.
Lower quadriceps force is consistently associated with reduced peak exercise capacity [26, 29] and reduced functional exercise capacity [25–27, 30, 31], regardless of the
underlying type of ILD. In some ILDs, peripheral muscle
function appears to worsen as the disease progresses [27,
32]. Importantly, lower peripheral muscle strength is also
associated with worse patient-reported outcomes such as
greater activity limitation [32], lower quality of life [26,
27] and higher levels of fatigue [26, 27].
The causes of skeletal muscle dysfunction in ILD are
not well documented. It is likely that deconditioning related to physical inactivity plays a role similar to that seen
in other chronic lung conditions, particularly in advanced
ILD [33], but this has not been extensively studied. Factors specific to the underlying ILD diagnosis may contribHolland/Dowman/Hill

ute to skeletal muscle weakness. In rheumatoid arthritis,
reduced quadriceps force has been associated with longer
disease duration, a greater number of joints affected and
current use of corticosteroids [34]. The impact of corticosteroids in sarcoidosis is less clear, with conflicting findings regarding its impact on quadriceps force [26, 27].
These contrasting findings may be related to the underlying cause of myopathy; muscle sarcoidosis is rare, but typically responds well to systematic corticosteroid treatment [35], whereas steroid-induced myopathy may occur
in other patients using corticosteroids to treat other disease manifestations. In SSc, skeletal muscle dysfunction
is worse in those with longer disease duration, and in
those with diffuse cutaneous SSc compared to limited cutaneous SSc [36]. There is also evidence of skeletal muscle
vasculopathy in SSc, which may impair peripheral muscle
function even in the absence of weakness [37]. These
complex and disease-specific factors emphasise the importance of considering skeletal muscle function when
evaluating exercise intolerance in ILD.
People with ILD typically present with a range of comorbidities which may also contribute to exercise intolerance, poor functional status and reduced quality of life.
Coronary artery disease is more prevalent in pulmonary
fibrosis than in community dwelling controls, even after
allowing for smoking status, and may occur in up to one
third of patients [38]. Those patients with IPF and coronary artery disease have significantly worse survival than
those with IPF alone [39]. Concurrent pulmonary fibrosis
and emphysema may occur in up to 10% of patients, occurring predominantly in males with a history of cigarette
smoking. These individuals have increased prevalence of
pulmonary hypertension compared to those without emphysema, and have increased requirements for supplemental oxygen [40]. Anxiety is present in up to one third
of individuals with ILD, especially in those with higher
levels of dyspnoea [41]. Depression is also common, occurring in approximately 25% of patients with ILD, occurring more often in those with higher levels of dyspnoea and a greater number of comorbidities [41]. Depression does not resolve in the absence of treatment [42].
The degree of impairment in lung function is not a predictor of either anxiety or depression, which occurs across
the spectrum of disease severity [41].
In summary, people with ILD experience marked exercise intolerance and a large symptom burden. Whilst
the underlying pathophysiology of lung disease is a significant contributor, other factors such as skeletal muscle
dysfunction and comorbidity may also impact on exercise
capacity, functional performance and well-being. These

Evidence for Efficacy of Exercise Training
Whole body exercise training is a core component of
pulmonary rehabilitation for people with ILD. Evidence
from randomised controlled trials (RCTs) suggests that it
confers clinically meaningful benefits. A recent Cochrane
review has synthesised the results of nine RCTs of pulmonary rehabilitation for ILD, all of which included exercise
training [45]. Compared to usual care, pulmonary rehabilitation improved the 6-min walk distance (6MWD) by
44 m (95% CI: 26–47). This is similar to the gains in functional exercise capacity seen following pulmonary rehabilitation in people with chronic obstructive pulmonary
disease (COPD) [46], where it is a more established treatment. The increase in 6MWD following training exceeds
the minimal important difference [47], suggesting that
this improvement is meaningful to patients. Improvements in peak exercise capacity, dyspnoea and quality of
life are also evident following pulmonary rehabilitation
with moderately large effect sizes (fig. 1). Pulmonary rehabilitation may impact on other important symptoms in
ILD, with non-randomised studies reporting significant
improvements in depression [48–50] and fatigue [51],
with a trend towards reduced anxiety [51]. Whilst there
is no evidence that pulmonary rehabilitation can modify
the course or prognosis of any of the ILDs, current data
suggest that it has an important impact on patient centred
outcomes and should be considered as standard therapy
in people with symptomatic disease.
The body of evidence supporting pulmonary rehabilitation is growing rapidly, but there are limitations to our
knowledge. There is little information regarding the
mechanism by which pulmonary rehabilitation improves
outcomes for people with ILD. It is likely that exercise
training improves skeletal muscle function, similar to its
effects in COPD [52], but this hypothesis has not been
examined in robust trials. A non-randomised study
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factors may be amenable to exercise-based rehabilitation
programs. Provision of effective rehabilitation for ILD is
more critical than ever before. New pharmacological
treatments are emerging that allow patients to achieve
disease stability, particularly in IPF [43, 44]; this will increase the importance of supportive treatments such as
rehabilitation that allow patients to ‘live well’ with a
chronic disease and will widen the window in which effective rehabilitation can be provided. The evidence for
rehabilitation in ILD is presented in the following section.

Exercise Training

91

0.68

6MWD (n = 168)

0.66

Dyspnoea (n = 113)

0.59

HRQOL (n = 106)

0.60

Physical activity (n = 21)

0.63

6MWD (n = 111)

0.75

VO2 peak (n = 58)

0.68

Dyspnoea (n = 90)

0.59

HRQOL (n = 83)

Fig. 1. Efficacy of exercise training in ILD

on clinical outcomes in randomised controlled trials. Data are effect sizes and their
95% CI calculated from Dowman et al. [45]
and Gaunaurd et al. [54]. HRQOL =
Health-related quality of life.

showed significant improvement in quadriceps force after a 12-week exercise-based rehabilitation program in
people with restrictive lung disease [53], suggesting that
this may be a fruitful area for further investigation. An
important aim of pulmonary rehabilitation is to improve
physical activity in daily life [4]. In ILD the impact of pulmonary rehabilitation on physical activity has not yet
been defined, with only one trial examining this outcome
to date [54] and no statistically significant findings, probably due to the small number of included subjects (fig. 1).
Finally, the longer-term benefits of exercise training for
ILD remain to be established. One study examined outcomes at 6 months following training, at which point the
positive effects on exercise capacity and quality of life
were no longer evident, probably due to disease progression in patients with IPF [55]. This contrasts with findings from an uncontrolled trial where improvements in
6MWD and quality of life were maintained at 6 months,
although the high dropout rate (28%) may have influenced this finding [50]. Further work is required to define
the longer-term impacts of exercise training, particularly
in the context of recent advances in pharmacological
management of IPF, and to ensure that the benefits can
be sustained over time.
Despite some gaps in our knowledge, consistent evidence of benefit from RCTs provides a rationale for including pulmonary rehabilitation as part of usual care for
ILD. Current IPF treatment guidelines contain a weak
recommendation for pulmonary rehabilitation [2]. This
weak recommendation indicates that pulmonary rehabil92
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itation should be used in the majority of people with IPF,
whilst recognizing that some patients may choose not to
undertake this treatment, and that there is uncertainty
surrounding its longer-term effects [2]. More recently, a
guideline from the United Kingdom concluded that pulmonary rehabilitation was highly likely to be cost-effective as a means to improve quality of life for people with
IPF and should be offered at 6- to 12-month intervals [3].
Similar treatment recommendations are yet to be made
for other ILDs, but the current evidence base suggests that
routine referral to pulmonary rehabilitation is likely to be
beneficial.
Patient Selection for Exercise Training Programs
The inclusion criteria for most RCTs of exercise training in ILD have been broad and participants have had a
wide range of diagnoses (fig. 2). Forty percent of trial participants had a diagnosis of IPF (fig. 2), which is the most
prevalent of the ILDs. Some people with IPF experience
rapid disease progression associated with distressing
symptoms and early death, and this has previously raised
concerns that pulmonary rehabilitation may not be
worthwhile in this group. More recently, however, it has
become clear that the clinical course of IPF is variable,
with most individuals experiencing more gradual disease
progression and some experiencing long periods of stability [2]. This suggests that a universally pessimistic outlook is not warranted and that there is often opportunity
for effective rehabilitation. A subgroup analysis for IPF
participants taking part in RCTs of pulmonary rehabilitaHolland/Dowman/Hill
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Sarcoidosis n = 92
IPF n = 153

200
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all patients with ILD should be provided with the opportunity to enter a pulmonary rehabilitation program if
clinically indicated.
The impact of disease severity on the response to exercise training in ILD is unclear. Larger improvements in
exercise capacity following pulmonary rehabilitation
have been seen in those with a higher FVC, less exerciseinduced desaturation and a smaller degree of disability at
baseline [56, 57]. Those with less desaturation on the
baseline 6-min walk test were more likely to experience
sustained improvements in exercise tolerance at 6 months
following the program [56]. These results suggest that
exercise training could be more effective when offered
earlier in the disease course. In contrast, other authors
have found that a lower 6MWD prior to rehabilitation
predicted a larger improvement in 6MWD [50]. Similarly, those with higher levels of baseline dyspnoea
achieved greater long-term relief of symptoms [56]. In
clinical practice, these data indicate that patients with
very low functional exercise capacity and severe symptoms should be offered the opportunity to undertake a
pulmonary rehabilitation program and may experience
clinically important benefits. However, early referral to
rehabilitation should be considered for all patients, especially in patients with IPF, as less severe physiological
limitation may provide greater opportunity to successfully undertake training.

0

tion shows effects on clinical outcomes that are of equal
magnitude to those in the ILD group as a whole (fig. 1b).
A Cochrane review showed that the mean improvement
in 6MWD following exercise training for IPF was 36 m
(95% CI: 16–55) [45], which exceeds the minimal important difference for this outcome [47]. These data provide
reassurance that pulmonary rehabilitation is clinically
useful in IPF.
Whilst it is difficult to draw firm conclusions from existing trials regarding the impact of exercise training in
people with non-IPF ILDs, due to smaller numbers of
participants or inadequate reporting, there is currently no
evidence to suggest adverse effects of exercise training in
these groups or that the impact of pulmonary rehabilitation differs according to underlying diagnosis. As a result,

Characteristics of Exercise Training Programs for ILD
Eight out of the nine RCTs of exercise training in ILD
(89%) have been conducted in the outpatient setting [55,
58–64]. Characteristics of the training programs are
shown in table 1. The exercise training protocols used in
ILD are consistent with those recommended for use in
pulmonary rehabilitation programs for people with
COPD [65]. Most programs are between 8 and 12 weeks
in length, include a minimum of two supervised exercise
sessions each week and at least 30 min of aerobic training
in each session, with progression of the training load over
the course of the program (table 1). Both continuous and
interval aerobic training protocols have been used, along
with a variety of methods for resistance training. Overall,
these training strategies have been effective in delivering
the expected outcomes of pulmonary rehabilitation, including improved exercise capacity and better quality of
life [45]. However, it must be acknowledged that the optimal exercise training strategy for people with ILD is not
known and to date no studies have tested the merits of one
exercise prescription versus another. It is likely that the
well-established principles of exercise training for people
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Fig. 2. Diagnoses of people with ILD included in RCTs of pulmonary rehabilitation. NSIP = Non-specific interstitial pneumonia;
HP = hypersensitivity pneumonitis; CT-ILD = connective tissuerelated ILD.
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Table 1. Characteristics of outpatient exercise training programs from RCTs in people with ILD

Length of program, weeks
Number of supervised sessions/week
Duration of aerobic training, min

Median

Range

10
2
30

5–12
2–5
30–40
Number of studies (%)

Mode of training
Starting intensity for aerobic training
Continuous or interval training
Nature of resistance training
Components of program
Other interventions included

aerobic only
aerobic and resistance
60–80% of maximum HR
60% peak power on cycle ergometer
80% of walking speed on 6MWT
continuous
interval
both
free weights
elastic bands
body weight/functional exercises
exercise alone
exercise and other interventions
education
nutritional advice
stress management
physiotherapy
psychosocial support

3 (38)
4 (50)
1 (13)
2 (25)
2 (25)
2 (25)
1 (13)
1 (13)
1 (13)
2 (25)
1 (13)
4 (50)
5 (63)
4 (50)
2 (25)
1 (13)
1 (13)
1 (13)

Data are from randomised controlled trials of pulmonary rehabilitation in ILD reported in a Cochrane review
[45]. Not all outcomes are reported in all studies. HR = Heart rate.

with chronic lung disease, documented in many international standards [4, 65], are applicable to most individuals
across the range of ILDs. There are, however, some special
considerations for exercise training in this population
which will be discussed in the following section.

Safety and Special Considerations

Exercise-induced hypoxemia is common in ILD and
has been documented during exercise testing and exercise
training, as well as during activities of daily life. In a large
cohort of patients (n = 741) undertaking the 6-min walk
test prior to rehabilitation, the average reduction in oxyhaemoglobin saturation (SpO2) in patients with ILD was
larger than that seen in COPD (5.7 vs. 7.3%), and the nadir SpO2 was also lower (mean 87 vs. 89%) [66]. The test
was stopped due to excessive desaturation (SpO2 <80%)
in 10% of individuals with ILD, compared to 5% of individuals with COPD. Consistent with these observations,
24-hour monitoring of SpO2 in a group of 19 individuals
94
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with ILD who were not hypoxaemic at rest revealed that
all patients desaturated during waking hours [67]. Time
spent with SpO2 <88% varied between 0.3 and 47% of
waking hours, with greater desaturation in those with
more severe disease and in those who were more physically active. This study also found that patients with ILD
had frequent cardiac arrhythmias, both during both daily
life and the 6-min walk test, which were mostly atrial premature contractions or ventricular premature contractions [67]. These arrhythmias did not consistently occur
during periods of desaturation, were asymptomatic and
did not require treatment. Pulmonary hypertension is
common in patients with ILD at rest and may also be induced by exercise. In a group of 8 patients with ILD and
mean DLCO 44% predicted, the average systolic pulmonary artery pressure on echocardiography rose from
28 mm Hg (SD 6) at rest to 73 mm Hg (SD 14) at peak
exercise [68].
Despite these marked physiological abnormalities, exercise testing and training for ILD has an excellent safety
profile. No adverse events have been reported during
Holland/Dowman/Hill

6-min walk testing for ILD; however, it should be acknowledged that this is based primarily on one large study
where the test was stopped if desaturation to less than
80% occurred [66]. A recent Cochrane review found no
reports of adverse events during exercise training for ILD
[45]. In all trials, monitoring during training consisted of
pulse oximetry, which is consistent with published standards for pulmonary rehabilitation programs [4, 65]. In
patients with SSc, a forehead probe may provide more accurate oximetry measures than a finger probe, due to cutaneous involvement [69]. Supplemental oxygen has been
used during many exercise training studies to maintain
SpO2 at acceptable levels, which was defined as above 85%
[55], above 88% [59] or above 90% [58]. Supplemental
oxygen may result in better oxygen delivery to the tissue,
but it does not appear to impact on exercise-induced elevation in pulmonary artery pressures [68].
Supplemental oxygen during exercise training may
have a role in optimising the outcomes of rehabilitation
for people with ILD. Those patients who experience
marked desaturation during exercise may have difficulty
achieving the required exercise training intensity, either
due to intolerable symptoms or because local safety guidelines require that exercise intensity is reduced in order to
maintain an acceptable SpO2. In such cases the provision
of supplemental oxygen, administered according to relevant institutional protocols, may be useful to assist patients in achieving an effective training intensity which
can be progressed over time. More rapid progression of
training intensity with supplemental oxygen has been
demonstrated in people with COPD who received supplemental oxygen during exercise training compared to
those who received intra-nasal air, with greater gains in
exercise capacity at the end of rehabilitation [70]. However, to date no studies have evaluated the impact of supplemental oxygen on training outcomes in ILD. Current
guidelines for pulmonary rehabilitation suggest that supplemental oxygen should be provided during training for
those who would fulfil the criteria for use of ambulatory
oxygen therapy [65]. Given the prevalence of exerciseinduced hypoxaemia in ILD [66], many patients will meet
this criterion. As a result, it is important that people with
ILD undergo rehabilitation in a centre with the capacity
to provide supplemental oxygen during training.
Exercise-induced dyspnoea may be severe, distressing
and even intolerable for some people with ILD. This may
compromise the effectiveness of exercise training programs [57]. This issue is particularly important for patients who are preparing for lung transplantation, in
whom it is important to maintain optimal physical func-

tion despite the limitations of severe disease. A number
of strategies have been proposed to optimise training intensity and increase the training stimulus to peripheral
muscle, whilst minimising symptoms [71]. These strategies include interval training, partitioning of the exercising muscle mass and neuromuscular electrical stimulation (NMES).
Interval training consists of periods of high-intensity
exercise interspersed with recovery periods. In people
with COPD, interval training and continuous training
produce equivalent outcomes for exercise capacity, quality of life and skeletal muscle adaptations, as long as the
same total work is performed [72]. Interval training resulted in lower dyspnoea scores in some [73, 74] but not
all [75, 76] studies.
Partitioning of the exercising muscle mass, achieved
by reducing the volume of exercising muscle, reduces the
ventilatory load associated with exercise. This may be
useful for patients who cannot tolerate high-intensity exercise due to dyspnoea. In COPD, it has been demonstrated that compared to cycling with two legs, cycling
with only one leg at the same relative intensity increased
constant power exercise time almost fourfold [77]. Randomised trials have shown that one-legged cycling training leads to greater improvements in peak power and
peak VO2 compared to conventional cycle training with
two legs [78, 79].
NMES involves applying an intermittent electrical
current to a superficial peripheral muscle, most commonly the quadriceps femoris, in order to provide a
training stimulus to muscle with minimal ventilatory demands. In patients with COPD and severe functional impairment, addition of NMES to an exercise training program resulted in better peripheral muscle function and
reduced dyspnoea [80, 81]. Because NMES provokes
minimal respiratory symptoms during training, it may be
a useful strategy for the most severely debilitated or
symptomatic patients, either alone or combined with
whole body exercise.
Data regarding the efficacy of all these strategies must
currently be extrapolated from studies in people with
COPD. More research is needed in order to determine the
optimal exercise training prescription for people with
ILD, particularly in those with severe disease and those
awaiting lung transplantation.
Because ILD is often only one manifestation of a systemic condition, patients may present with other physical
limitations which require modifications to the exercise
training program. Arthropathy is common in patients
with connective tissue disorders, with joint pain and lim-
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itation to range of movement. Exercise training programs
that minimise weight-bearing through the lower limbs
may be better tolerated in those with significant lower
limb joint pathology (e.g. cycling rather than walking
training). In COPD, water-based training is an effective
alternative to land-based training for patients with comorbidities [82], although it has not yet been tested in
ILD. Care should be taken that upper-limb exercise programs do not exacerbate shoulder pain in those with upper-limb arthropathy.

and may not be appropriate for most patients with ILD.
This includes information about treatments specifically
designed for people with obstructive lung disease, such
as pursed lip breathing, inhaler techniques and COPD
action plans. However, some key elements of disease
management are consistent across chronic lung diseases
and the existing curriculum will be appropriate, such as
the importance of regular exercise and maintaining a
healthy weight.

Conclusion
Other Components of Pulmonary Rehabilitation for
ILD

Education and disease management training are considered integral components of a comprehensive pulmonary rehabilitation program. Disease education and
support have been identified as unmet needs by people
with IPF [83], and pulmonary rehabilitation provides an
ideal opportunity to provide these. However, the specific content of the non-exercise components of pulmonary rehabilitation for people with ILD has not been defined. Dyspnoea and cough are burdensome symptoms
in ILD that adversely impact on quality of life [84]. Patients may benefit from sharing their experiences in
managing these difficult symptoms. Given the prevalence of anxiety and depression in ILD [41], advice on
effective strategies to manage mood may also be appropriate and the contribution of a psychologist is desirable.
Information about supplemental oxygen and lung transplantation may be appropriate for some patients. Pulmonary rehabilitation may also provide opportunity to
provide information on advance care planning; patients
with ILD report positive experiences from such discussions in the context of group education during pulmonary rehabilitation [85]. It must be recognised that much
of the content of existing education programs in pulmonary rehabilitation was designed for people with COPD

Pulmonary rehabilitation is an important element of
the comprehensive care of people with ILD. Evidence
from RCTs shows that pulmonary rehabilitation programs which include exercise training result in clinically
important improvements in exercise capacity, symptoms
and quality of life. Exercise prescription protocols documented in international standards for pulmonary rehabilitation in COPD are effective in ILD. Exercise-induced
desaturation is very common and exercise training should
take place in settings where supplemental oxygen is available. Whilst a variety of strategies exist to optimise training outcomes in those who are severely limited by dyspnoea, including interval training, partitioning and
NMES, to date these have not been tested in ILD. Arthropathy related to the underlying cause of ILD may require modification of training programs, including minimisation of weight-bearing exercise in those with lower
limb pain. Pulmonary rehabilitation programs are an ideal opportunity to provide disease-specific education and
support for people with ILD, including strategies to manage symptoms and mood.
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