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Abstract

Background: Frailty is a multisystem dysregulation that challenges homeostasis and increases vulnerability towards
stressors. In patients with interstitial lung diseases (ILD) frailty is associated with poorer lung function, greater physical
impairment, and higher symptom burden. Our understanding of the prevalence of frailty in ILD and consequently its impact
on the ILD population is limited.

Objective and Methods:We aimed to systematically review frailty assessment tools and to determine frailty prevalence
across different ILD cohorts. Meta-analyses were used to calculate the pooled prevalence of frailty in the ILD population.

Results: We identified 26 studies (15 full-texts, 11 conference abstracts) including a total of 4614 patients with ILD. The
most commonly used frailty assessment tools were the Fried Frailty Phenotype (FFP), the Short Physical Performance
Battery (SPPB), and the cumulative Frailty Index (FI). Data allowed for meta-analyses of FFP and SPPB prevalence. The
pooled prevalence of frailty was 35% (95% CI 25%–45%) by FFP, and 19% (95% CI 12%–28%) by SPPB.

Conclusions: Frailty is common in ILD, with considerable variability of frailty prevalence depending on the frailty as-
sessment tool used. These findings highlight the importance of frailty in ILD and the need for a standardized approach to
frailty assessment in this population.
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Introduction

Interstitial lung diseases (ILD) are a diverse group of in-
flammatory and fibrotic disorders that damage the lung
parenchyma. The most common ILD subtypes include
idiopathic pulmonary fibrosis (IPF),1,2 hypersensitivity
pneumonitis (HP),3 connective tissue disease (CTD)-asso-
ciated ILD,4 and unclassifiable ILD.5 Patients typically
suffer from cough, dyspnoea, and reduced physical per-
formance. Fatigue, malnutrition, and mental health prob-
lems such as depression and anxiety are also frequently
reported and further contribute to poor quality of life and
loss of independence.6–8 Antifibrotic therapies have

improved the treatment of fibrotic ILD over the last few
years, however their effect on survival and quality of life has
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not been fully established yet, and adverse effects are
common and can be bothersome in many patients.9–11

Frailty describes an age-associated state of reduced
physiological reserves and increased vulnerability towards
stressors. Due to a progressive accumulation of health
deficits, individuals with chronic diseases frequently ex-
perience an accelerated functional ageing process, which
can be quantified by the frailty index.12,13 Besides this
cumulative health deficit model,12,13 physical frailty models
such as the Fried Frailty Phenotype (FFP),14 and the Short
Physical Performance Battery (SPPB)15 are used for frailty
assessment. In the general population and particularly in
patients with chronic lung diseases, frailty is associated with
medication related harm, increased health care utilisation,16

hospitalisations, and mortality.12,17 Consequently, identifi-
cation of frailty in patients with chronic diseases is useful for
prognostication, personalising management, and allocation
of health care resources.18

Frailty prevalence has not been determined across dif-
ferent ILD cohorts and countries; however single studies
suggest frailty is common in ILD. In this systematic review
and meta-analysis, we aimed to identify all studies inves-
tigating the occurrence and severity of frailty in patients
with fibrotic ILD, to review the applied frailty assessment
tools and to estimate the prevalence of frailty across ILD
cohorts.

Methods

Search strategy and study selection

This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews andMeta-
Analyses (PRISMA) guidelines,19 and the protocol published
at Prospero (ID: CRD42022262181). The databasesMedline,
Embase, and the Cochrane Library were searched for all full-
text articles and conference abstracts published before De-
cember 26, 2022. The initial search (March 15th 2021) was
updated once. The complete search strategy is reported in the
supplementary material (Figure S1). EndNote 20 and Cov-
idence were used for reference management.20 After removal
of duplicates, titles, abstracts, and full-texts were sequentially
screened for eligibility by two reviewers (AWand IM) using
predefined criteria. Disagreements were resolved by con-
sensus after assessment by a third reviewer (SAG). Studies
meeting the following criteria were included: Cohort studies
including ≥10 patients with ILD with reported numbers of
adult patients with and without frailty. We excluded studies
written in languages other than English, and studies without a
provided frailty definition or if frailty was only assessed with
a single symptom ormeasurement. Furthermore, case-control
studies with frailty as the exposure and study designs where
patients were selected based on the presence or severity of

frailty were excluded, cohorts and patients who had under-
gone lung transplantation were also excluded.

Data extraction and risk of bias assessment

Data from each publication were extracted into a stan-
dardized data collection sheet by one author (AW) and
checked by a second author for accuracy (SAG). All in-
cluded studies were assessed using the Hoy et al. risk of bias
tool for prevalence studies,21 which was modified to spe-
cifically assess the risk of bias in the estimation of frailty
prevalence. Selection bias was considered high if the ILD
population was selected for example based on age, referral
to lung transplantation, or a specific ILD diagnosis. Three
subcategories from the original Hoy et al. tool were not
appropriate for our systematic review (study’s target pop-
ulation a close representation of the national population,
random selection, non-response bias). One risk of bias point
was awarded for each subcategory with high or unknown
risk of bias and points were added across the 7 subcate-
gories. A total score of 0-3 was considered low risk, 4-
6 moderate and 7 high risk of bias Figure S2.

Meta-analysis

Data from studies with overlapping patient cohorts were
excluded from the meta-analysis. Full-text publications,
studies with low risk of bias, larger sample sizes, and more
recent publications were prioritized. The pooled frailty
prevalence was estimated based on a modification of the
inverse variance method and an arcsine transformation for
proportions was used to account for skewing of the variance
toward zero.22 A random effects model was used for meta-
analysis given the heterogeneity of included studies. 95%
confidence intervals for individual studies were calculated
according to Clopper-Pearson.23 The presence and extent of
heterogeneity between the studies was assessed using the Q
and I2 measures. To examine the abstract publication format
as a potential source of heterogeneity, sensitivity analyses
were performed excluding abstracts from meta-analyses. R
software version 4.1.1 was used for meta-analysis.

Results

Search results and study characteristics

The initial search identified 3764 titles after excluding
duplicates. Based on the preselected criteria 131 articles
were selected for full-text review, and finally 26 studies
(15 full-text and 11 conference abstracts) were included in
the systematic review (Figure 1, Table 1, Table S1).

Eleven studies were from the USA, 11 from Canada, two
from Australia, and two from the UK. Studies had data
collected from 2002 until 2022. Of the identified full-text
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articles, 10 were prospective and three retrospective cohort
studies with one study that collected data pro- and retro-
spectively and two cross-sectional studies. The conference
abstracts included seven prospective and one retrospective
cohort studies, two cross-sectional studies, and one with
non-specified design (Table 1). The number of ILD patients
included in the studies ranged from 39 to 540. Most studies
included a mix of different ILDs or did not specify the

included ILD subtypes.6,24–30 One full-text and five abstract
publications included IPF patients specifically,31–36 and one
full-text and two abstract publications included patients
with CTD-ILD specifically,36–38 nine full-text and one
abstract publication included patients who were referred for
lung transplantation assessment.39–48

According to our risk of bias assessment full-text studies
had a mean (range) of 1.3 (0-3) risk of bias points, with low

Figure 1. PRISMA flow diagram with search results.
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Table 1. Study characteristics and frailty prevalence in interstitial lung disease.

Study Country Years
Study
design

Patient
population

Assessment tool
(frailty cut-off)

Number of ILD
patients

Frailty
prevalence n (%)

Risk of
bias

Full-text articles
Farooqi 202049 Canada 2015-

2020
Pro Fibrotic ILD FFP (≥3, prefrail 1-2) 463 123 (26%) frail

258 (56%)
prefrail

Low

Guler 20206 Canada 2014-
2017

Pro Fibrotic ILD FI (>0.21, prefrail
0.1-0.21)

540 272 (50%) frail
119 (22%)

prefrail

Low

Guler 201738 Canada 2014-
2016

Pro SSc-ILD FI (>0.21, prefrail
0.1-0.21)

86 47 (55%) frail
18 (21%) prefrail

Low

Non-CTD
ILD

167 84 (50%) frail
33 (20%) prefrail

Layton 201739 USA 2010-
2015

Cross-
sectional

Pre-LTX FFP (≥4, prefrail 2-3) 39 2 (5%) frail
23 (59%) prefrail

Low

Milne 201728 Canada 2014-
2015

Pro Fibrotic ILD FI (>0.21, prefrail
0.1-0.21)

129 65 (50%) frail
31 (24%) prefrail

Low

IPF 41 20 (49%) frail
9 (22%) prefrail

Montgomery
202241

Australia 2013-
2017

Pro Pre-LTX mFFP (≥3) 130 34 (26%) frail Low

Montgomery
202040

Canada 2013-
2017

Retro Pre-LTX mFFP (≥3) 100 24 (24%) frail Low

Rozenberg
201842

Canada 2009-
2015

Pro +
retro

Pre-LTX FFP (≥3) 80 26 (33%) frail Low

Sheth 201935 USA 2016 Pro IPF FFP (≥3, prefrail 1-2) 50 24 (48%) frail
20 (40%) prefrail

Low

Singer 201843 USA 2010-
2017

Pro Pre-LTX SPPB (≤7) 217 47 (22%) frail Low
FFP (≥3) 208 70 (34%) frail

Singer 201544 USA 2011-
2014

Pro Pre-LTX SPPB (≤7) 149 18 (12%) frail Low
FFP (≥3) 208 61 (29%) frail

Tremblay
202229

Canada 2018-
2021

Pro Fibrotic ILD FFP (≥3, prefrail 1-2) 36 9 (25%) frail
19 (53%) prefrail

Low

Venado 201945 USA 2010-
2017

Pro Pre-LTX SPPB (≤7) 177 42 (24%) frail Low
FFP (≥3) 121 50 (41%) frail

Wickerson
202046

Canada 2016-
2017

Retro Pre-LTX SPPB (≤7, prefrail 8-
9)

89 10 (11.2%) frail
12 (13.5%)

prefrail

Low

Wilson 201647 USA 2002-
2013

Retro Pre-LTX FI (>0.25) 46 17 (37%) frail Low

Conference abstracts
Bhorade
201937

USA 2019 Cross-
sectional

SSc-ILD SPPBa 43 9 (21%) frail Low
FFPa 30 (69%) frail

Other ILD SPPBa 77 26 (34%) frail
FFPa 49 (63%) frail

Bhorade
201926

USA 2019 Cross-
sectional

Fibrotic ILD SPPBa 77 20 (26%) frail Low
FFPa 51 (66%) frail

Flack 202236 USA 2017-
2021

Retro CTD-ILD SSPBa 84 16 (19%) frail
13 (16%) prefrail

Low

FFPa 73 24 (33%) frail
41 (56%) prefrail

IPF SPPB 192 33 (17%) frail
21 (11%) prefrail

FFP 159 51 (32%) frail
83 (52%) prefrail

(continued)
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risk of bias in all 15 studies. Abstracts had a mean (range) of
2.2 (1-3) risk of bias points, with low risk of bias in all
11 studies (Figure 2).

Patient characteristics

A total of 4614 patients with ILD were included in the
26 studies. Mean/median age ranged from 55 to 74 years,
with 20 to 82% of the ILD population being men. Among the
publications with reported pulmonary function mean/median
FVC ranged from 46% to 80% predicted (10 full-texts and
5 abstracts) and DLCO ranged from 25 to 73 %-predicted
(10 full-texts and four abstracts). In all studies with the
available information, FVC and DLCO were lower in frail
compared to non-frail patients.33,35,39–41,43,44,49

Mean/median body mass index (BMI) ranged from
22.5 to 31 kg/m2 with some studies reporting higher
BMI,47,49 and other studies lower BMI in the frail compared
to the non-frail patients (Table S2).33,35,39–41,43–45,47

Assessment of frailty

The most frequently used frailty assessment tools are de-
scribed in Table 2. The FFP assesses the frailty criteria weight
loss, weakness, slowness, exhaustion, and low physical ac-
tivity. If three or more criteria are present an individual is
considered frail, if one or two criteria are present prefrail.
The FFP was used in 10 full-text and eight abstract
publications.26,29–31,33–37,39–45,48,49 The SPPB determines
physical frailty and includes tests of physical functioning (gait
speed, sit-to-stand test, and balance tests). The SPPBwas used
in four full-text and three abstract publications.26,36,37,43–46

Three studies used a slightly modified FFP with low appetite
instead of weight loss.40,41,48 The cumulative frailty index (FI)
equals the proportion of health-related deficits that are present
divided by the total number of assessed deficits. Four full-text
and two abstract publications used the FI.6,24,25,28,38 The
Edmonton Frail Scale and the SHARE-Frailty Instrument
were used in one full-text study.32

Prevalence and severity of frailty in ILD

Studies using the same frailty assessment tools were pooled
for meta-analysis due to the heterogeneity introduced by
different methods of frailty assessment. Furthermore, data
from overlapping cohorts were excluded from meta-
analysis. The low number of studies only allowed for
meta-analysis of studies using the FFP (eight studies) and
the SPPB (three studies). Two studies provided data for
meta-analysis of FFP and SPPB data (Figure 1, Table
S1).37,43 The eight publications assessing FFP included
1194 patients with ILD. The pooled prevalence of frailty
was 35% (95% CI 25%–45%) based on the random effects
meta-analysis (Figure 3). A sensitivity analysis with only
full-text publications showed a pooled frailty prevalence of
31% (95% CI 26%–36%) with a lower heterogeneity
compared to the meta-analysis including also abstract
publications (I2 60% vs 87%). The three publications as-
sessing SPPB included 383 patients with ILD. The pooled
prevalence of frailty was 19% (95% CI 12%–28%) based on
the random effects meta-analysis (Figure 4). A sensitivity
analysis excluding the abstract showed a pooled frailty
prevalence of 17% (95% CI 8%–28%) with similarly high
heterogeneity (I2 80% vs 72%).

Table 1. (continued)

Study Country Years
Study
design

Patient
population

Assessment tool
(frailty cut-off)

Number of ILD
patients

Frailty
prevalence n (%)

Risk of
bias

Guler 201825 Canada 2018 Pro Fibrotic ILD FI (>0.21) 540 272 (50%) frail Low
Guler 201824 Canada 2018 Pro Fibrotic ILD FI (>0.21) 486 247 (51%) frail Low
Luckhardt
201732

USA 2017 Pro IPF EFS (>7) 70 5 (7.1%) frail Low
SHARE-FI 70 24 (34%) frail

28 (40%) prefrail
Maddocks
201731

UK 2017 Not
defined

IPF FFP (≥3) 121 27 (22%) frail Low

Montgomery
201848

Australia 2013 Pro Pre-LTX mFFP (≥3) 88 21 (23%) frail Low

Nolan 201834 UK 2018 Pro IPF FFP (≥3) 150 38 (25%) Low
Sheth 201933 USA 2019 Pro IPF FFP (≥3) 50 24 (48%) Low
Tremblay
202130

Canada 2021 Pro ILD FFP (≥3, prefrail 1-2) 33 6 (18%) frail
18 (55%) prefrail

Low

CTD: connective tissue disease; EFS: edmonton frail scale; FFP: fried frailty phenotype; FI: frailty index; ILD: interstitial lung disease; IPF: idiopathic
pulmonary fibrosis; mFFP: modified FFP; pre-LTX: referred or on the waiting list for lung transplantation; Pro: prospective; Retro, retrospective; SPPB:
short physical performance battery; SSc-ILD: systemic sclerosis-ILD.
ano cut-off stated.

Weber et al. 5

https://journals.sagepub.com/doi/suppl/10.1177/14799731231196582
https://journals.sagepub.com/doi/suppl/10.1177/14799731231196582
https://journals.sagepub.com/doi/suppl/10.1177/14799731231196582


Figure 3. Prevalence of frailty in interstitial lung disease assessed by the Short Physical Performance Battery in all studies (a) and in full-
text studies only (b).

Figure 2. Prevalence of frailty in interstitial lung disease assessed by the Fried Frailty Phenotype in all studies (a) and in full-text studies only (b).
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Severity of frailty was inconsistently reported across
studies; however, some studies reported the proportion of
ILD patients with prefrailty. For the FFP, scores of 1-2 are
considered prefrail. In addition to frailty, prefrailty was
present in 53%–59% of the patients with fibrotic
ILD.29,30,32,36 Prefrailty was also reported in 40%-52% of
IPF patients,35,36 and in 56% of CTD-ILD patients.36 For
the SPPB, scores of 8-9 are considered prefrail. In addition

to the frail patients, 14% of patients with fibrotic ILD,46

11% of patients with IPF, and 16% of patients with CTD-
ILD were identified as prefrail.36

Studies using the FI reported frailty prevalences ranging
between 37% and 55% in their ILD cohorts, with an ad-
ditional 20%–24% of the cohorts with
prefrailty.6,24,25,28,38,47 The abstract publication using the
SHARE-FI in a cohort of IPF patients reported 34% with

Figure 4. Risk of bias assessment.
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frailty and an additional 40% of patients with prefrailty. The
group suggested that the Edmonton Frail Scale, which
identified frailty only in 7% of the same cohort, was less
well suited for frailty assessment in IPF.32

Discussion

This systematic review includes 15 full-text and 11 abstract
publications addressing frailty in 4614 patients. We found a
wide variability in the approach to frailty diagnosis which
highlights the need for standardisation and recommenda-
tions on how to assess frailty in patients with ILD. In studies
using the FFP, the pooled prevalence of frailty in ILD was
35% (95% CI 25%–45%), while studies using the SPPB
reported a prevalence of 19% (95% CI 12%–28%). Across-
study heterogeneity was substantial and only reduced

marginally when abstract publications were excluded.
Therefore, caution is needed when interpreting our findings.

In the general population the prevalence of physical frailty
is estimated at 3%,50 with a gradually increasing prevalence
in older populations,12 and higher proportion of frailty in
individuals with chronic diseases. For example, a large meta-
analysis including more than 1 million people with diabetes
identified 13% (interquartile range 9%–21%) who were
diagnosed with frailty by the FFP. The frail diabetes patients
had a higher risk for mortality, hospitalisations, and medi-
cation adverse events.51 A recent meta-analysis reported
32% (95% CI 27%–37%) of patients with chronic ob-
structive pulmonary disease (COPD) to be affected by
frailty, for this analysis studies using different frailty as-
sessment tools including FFP and the Frailty Index were
pooled.52 Taken together, the pooled frailty prevalence we

Table 2. Frailty assessment tools used in fibrotic interstitial lung disease.

Frailty assessment
tool Components Scoring References

Fried frailty
phenotype

Weight loss (shrinking), weakness, slowness,
exhaustion, low physical activity

Range: 0-5
points

Frail: ≥ 3
Prefrail: 1-2

Singer 201544; Layton 201739; Maddocks
201731; Nolan 201834; Rozenberg 201842;
Bhorade 201926,37; Sheth 201935; Farooqi
202049; Tremblay 202229; Flack 202236

Modified FFP Low appetite instead of unintentional weight
loss

Montgomery 201848; Montgomery 202040;
Montgomery 202241

Short physical
performance
battery

4MGS, 5R-STS, balance tests Range: 0-12
points

Frail: ≤7 points
Prefrail: 8-10

Singer 201544; Singer 201843; Venado
201945; Bhorade 2019;26,37 Wickerson
202046; Flack 202236

Frailty index 32-42 health-related deficits Range: 0-1
points

0 no deficits
1 all deficits
present

Frail: >0.21
Prefrail: 0.1-
0.21

Wilson 201647; Milne 201728; Guler
201738; Guler 201824,25; Guler 20206

Edmonton frail
scale

Clock test, timed get up and go, mood,
functional independence, medication, social
support, nutrition, health attitudes,
continence, burden of medical illness, quality
of life

Range: 0-17
points

Frail: >7
Mildly frail: 8-9
Moderately
frail: 10-11

Severely frail:
12-17

Luckhardt 201732

SHARE-frailty
instrument

5 FFP domains, weight loss replaced by low
appetite; slowness by self-report

Frail (women):
<2.13

Prefrail
(women): <6

Frail (men): <3
Prefrail (men):
<7

Luckhardt 201732

Bold references are full-text publications.
4MGS: four-meter gait speed; 5R-STS: five-repetition sit-to-stand test; FFP: Fried Frailty Phenotype.
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established across ILD cohorts was substantially higher
compared to the general population and patients with non-
respiratory diseases, and is probably also higher compared
to other respiratory diseases such as COPD. Few studies
explored the prevalence of frailty in specific ILD sub-
groups. In the three studies comparing frailty prevalence in
CTD-ILD versus other ILDs, a higher frailty prevalence in
CTD-ILD was reported.36–38 The frequent extrapulmonary
symptoms and deficits might contribute to this higher frailty
prevalence in CTD-ILD. Furthermore, women have more
frequently CTD-ILD and less frequently non-CTD ILDs
such as IPF compared to men, and women are consistently
reported to be at a higher risk for frailty compared to men.14

In addition to the generic age-associated functional
decline, patients with ILD are also exposed to several risk
factors for accelerated ageing and frailty. Pulmonary and
extrapulmonary symptoms, psychological deficits, co-
morbidities, a high treatment burden, and physical inactivity
which can lead to sarcopenia, contribute to the development
of frailty.53–57 Furthermore, ILD patients frequently have
biological features of accelerated ageing,58,59 such as
telomere shortening and senescence,27,60,61 which might be
even more important in ILD compared to other chronic lung
diseases such as COPD.61 In patients with fibrotic ILD,
frailty is strongly associated with quality of life and a
relevant predictor of mortality and frequent hospitalisations,
independent of ILD severity.27 Preoperative frailty is also
associated with a 4-times higher risk of death after lung
transplantation.43 This emphasizes the importance for early
recognition of frailty for prognostication, individual goal
setting, allocation of health care resources, and interpro-
fessional support.

The included studies used several different frailty as-
sessment tools, with fairly consistent cut-offs for the defi-
nition of frailty and prefrailty. The most frequently used
frailty tools both focus on physical frailty. The FFP de-
scribes a phenotype characterised by shrinking, weakness,
slowness, exhaustion and low physical activity,14 and the
SPPB consists of a series of functional tests including gait
speed, sit-to-stand test, and balance tests.15 The cumulative
Frailty Index is based on the concept of accumulation of
health deficits that lead to a decrease in physiological re-
serves and increased vulnerability toward even minor
stressors.13 Different frailty assessment tools have different
strengths and weaknesses and are useful for different
clinical and research questions. The FFP and the SPPB for
example have been demonstrated as valid tools to compare
frailty before and after pulmonary rehabilitation,62 as well
as before and after lung transplantation.45 In contrast, the
Frailty Index is more suited to predict adverse outcomes in
ILD.27,63 In the general population,50 in patients with
COPD,63 and consistently in our analyses the prevalence of
frailty is lowest in studies that use the SPPB (pooled
prevalence 19%), intermediate where the FFP is used

(pooled prevalence 35%), and highest in studies using the
cumulative Frailty Index (prevalence range 37%–55%).
This variability highlights the importance of recognising the
different aspects of frailty and choosing the frailty assess-
ment tool that suits the clinical or research question.

This is the first systematic review on the prevalence of
frailty in ILD. Due to the limited number of studies re-
porting the prevalence of frailty in ILD populations and the
heterogeneity in frailty assessment methods, the extracted
data allowed only for meta-analyses in the studies using the
FFP and the SPPB. Furthermore, the few studies in the
meta-analyses did not allow for meta-regression or further
exploration of the causes for heterogeneity. Overall risk of
bias was low in all identified studies; however, we identified
a selection bias in 16 out of 26 publications, which might
have impacted the estimated frailty prevalence. Selection
bias was mainly due to inclusion of patients referred for lung
transplantation evaluation or specific subgroups of ILD
patients such as IPF or CTD-ILD.

There is a range of interventions to prevent and treat
frailty in the general outpatient population, including
physical exercise (specifically strength training) and nu-
tritional counselling (specifically protein supplementa-
tion).64 In COPD patients with frailty, pulmonary
rehabilitation improves physical performance and symp-
toms possibly even more effectively compared to COPD
patients without frailty,62,65 with one study showing a re-
versal of frailty in more than 60% of pulmonary rehabili-
tation participants.62 However, on average completion of
programs is more challenging for frail individuals,62 sug-
gesting that these participants need additional support and
possibly tailored programs.66 In patients with ILD, pul-
monary rehabilitation improves dyspnoea and physical
performance,67,68 which are important determinants of
frailty in this population.56 This suggests that pulmonary
rehabilitation could serve as a promising intervention for
frailty in patients with ILD. In the selected subgroup of ILD
patients who undergo lung transplantation, a reversal of
frailty is observed in more than 80% of transplant survi-
vors,45 which suggest that the severity of ILD itself is the
major driver of frailty in this population, and might po-
tentially also improve with effective pharmacological ILD
treatment.

Frailty has generated a growing interest within the ILD
community, presenting an opportunity to adopt a more
holistic approach to ILD management. As our patient
population ages and becomes increasingly complex with
multiple concurring health problems, prioritizing the overall
health state, rather than focusing solely on individual
deficits (e.g., lung function), becomes increasingly impor-
tant. However, our systematic review demonstrates the lack
of consensus on how to assess frailty in ILD, and the
currently used frailty assessment tools might be too com-
plex and time-consuming for clinical practice in most
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settings. The Clinical Frailty Scale is a short and simple 9-
point scale administered by health care professionals and
specifically designed for clinical practice.69 Even though the
CFS might not capture the complex state of frailty in full,
studies including patients with lung diseases suggest a
similar validity compared to the more complex frailty as-
sessment tools.70,71 This systematic review did not identify
any published studies using the CFS in patients with
ILD yet.

In summary, this systematic review and meta-analysis
demonstrate that frailty is very common across ILD cohorts,
but frailty assessment methods are used inconsistently,
which reflects the lack of guidance on how to approach this
common phenomenon in patients with ILD. With several
frailty assessment tools available for research purposes, we
also need simple but accurate tools to determine the overall
health state in clinical practice. Management of frailty in
chronic lung diseases might be most promising by indi-
vidualized and multidisciplinary programs with flexible
delivery approaches that target physical, mental, and social
impairments.66
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51. Hanlon P, Fauré I, Corcoran N, et al. Frailty measurement,
prevalence, incidence, and clinical implications in people
with diabetes: a systematic review and study-level meta-
analysis. Lancet Healthy Longev 2020; 1: e106–e116. DOI:
10.1016/s2666-7568(20)30014-3.

52. Wang L, Zhang X and Liu X. Prevalence and clinical impact
of frailty in COPD: a systematic review and meta-analysis.
BMC Pulm Med 2023; 23: 164. DOI: 10.1186/s12890-023-
02454-z.

53. Hur SA, Guler SA, Khalil N, et al. Minimal important dif-
ference for physical activity and validity of the international
physical activity questionnaire in interstitial lung disease.
Annals of the American Thoracic Society 2019; 16: 107–115.
DOI: 10.1513/AnnalsATS.201804-265OC.

54. Guler SA, Hur SA, Lear SA, et al. Body composition, muscle
function, and physical performance in fibrotic interstitial lung
disease: a prospective cohort study. Respir Res 2019; 20: 56.
DOI: 10.1186/s12931-019-1019-9.

55. Guler SA and Ryerson CJ. Frailty in patients with interstitial
lung disease. Curr Opin Pulm Med 2020; 26: 449–456. DOI:
10.1097/mcp.0000000000000692.

56. Milne KM, Kwan JM, Guler S, et al. Frailty is common and
strongly associated with dyspnoea severity in fibrotic inter-
stitial lung disease. Respirology 2016. DOI: 10.1111/resp.
12944.

57. Kreuter M, Ehlers-Tenenbaum S, Palmowski K, et al. Impact
of comorbidities on mortality in patients with idiopathic
pulmonary fibrosis. PLoS One 2016; 11: e0151425. DOI: 10.
1371/journal.pone.0151425.

58. López-Otı́n C, Blasco MA, Partridge L, et al. Hallmarks of
aging: An expanding universe. Cell 2023; 186: 243–278.
DOI: 10.1016/j.cell.2022.11.001.

59. López-Otı́n C, Blasco MA, Partridge L, et al. The hallmarks
of aging. Cell 2013; 153: 1194–1217. DOI: 10.1016/j.cell.
2013.05.039.

60. Snetselaar R, vanMoorsel CH, Kazemier KM, et al. Telomere
length in interstitial lung diseases. Chest 2015; 148:
1011–1018. DOI: 10.1378/chest.14-3078.

61. Okuda R, Aoshiba K, Matsushima H, et al. Cellular senes-
cence and senescence-associated secretory phenotype: com-
parison of idiopathic pulmonary fibrosis, connective tissue
disease-associated interstitial lung disease, and chronic ob-
structive pulmonary disease. J Thorac Dis 2019; 11:
857–864. DOI: 10.21037/jtd.2019.02.11.

62. Maddocks M, Kon SS, Canavan JL, et al. Physical frailty and
pulmonary rehabilitation in COPD: a prospective cohort
study. Thorax 2016; 71: 988–995. DOI: 10.1136/thoraxjnl-
2016-208460.

63. Hanlon P, Lewsey J, Quint JK, et al. Frailty in COPD: an
analysis of prevalence and clinical impact using UK Biobank.

12 Chronic Respiratory Disease

https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A1429
https://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A1429
https://doi.org/10.1016/j.rmed.2017.05.012
https://doi.org/10.1016/j.rmed.2017.05.012
https://doi.org/10.1016/j.rmed.2017.08.010
https://doi.org/10.1097/tp.0000000000002901
https://doi.org/10.1097/TP.0000000000003823
https://doi.org/10.1016/j.healun.2018.06.005
https://doi.org/10.1016/j.healun.2018.06.005
https://doi.org/10.1111/ajt.14873
https://doi.org/10.1111/ajt.14873
https://doi.org/10.1164/rccm.201506-1150OC
https://doi.org/10.1016/j.healun.2019.03.006
https://doi.org/10.1016/j.healun.2019.03.006
https://doi.org/10.1111/ctr.14095
https://doi.org/10.1016/j.healun.2015.10.014
https://doi.org/10.1016/j.healun.2015.10.014
https://doi.org/10.1016/j.healun.2018.01.1299
https://doi.org/10.1016/j.healun.2018.01.1299
https://doi.org/10.1111/resp.14066
https://doi.org/10.1111/resp.14066
https://doi.org/10.1016/s2468-2667(18)30091-4
https://doi.org/10.1016/s2468-2667(18)30091-4
https://doi.org/10.1016/s2666-7568(20)30014-3
https://doi.org/10.1186/s12890-023-02454-z
https://doi.org/10.1186/s12890-023-02454-z
https://doi.org/10.1513/AnnalsATS.201804-265OC
https://doi.org/10.1186/s12931-019-1019-9
https://doi.org/10.1097/mcp.0000000000000692
https://doi.org/10.1111/resp.12944
https://doi.org/10.1111/resp.12944
https://doi.org/10.1371/journal.pone.0151425
https://doi.org/10.1371/journal.pone.0151425
https://doi.org/10.1016/j.cell.2022.11.001
https://doi.org/10.1016/j.cell.2013.05.039
https://doi.org/10.1016/j.cell.2013.05.039
https://doi.org/10.1378/chest.14-3078
https://doi.org/10.21037/jtd.2019.02.11
https://doi.org/10.1136/thoraxjnl-2016-208460
https://doi.org/10.1136/thoraxjnl-2016-208460


BMJ open respiratory research 2022; 9. DOI: 10.1136/
bmjresp-2022-001314.

64. Travers J, Romero-Ortuno R, Bailey J, et al. Delaying and
reversing frailty: a systematic review of primary care inter-
ventions. Br J Gen Pract 2019; 69: e61–e69. DOI: 10.3399/
bjgp18X700241.

65. Finamore P, Scarlata S, Delussu AS, et al. Frailty impact
during and after pulmonary rehabilitation. COPD 2021; 18:
518–524. DOI: 10.1080/15412555.2021.1967915.

66. Brighton LJ, Evans CJ, Man WDC, et al. Improving
exercise-based interventions for people living with both
COPD and frailty: a realist review. Int J Chronic Obstr
Pulm Dis 2020; 15: 841–855. DOI: 10.2147/copd.
S238680.

67. Dowman L, Hill CJ, May A, et al. Pulmonary rehabilitation
for interstitial lung disease. Cochrane Database Syst Rev
2021; 2: Cd006322. DOI: 10.1002/14651858.CD006322.
pub4.

68. Guler SA, Hur SA, Stickland MK, et al. Survival after in-
patient or outpatient pulmonary rehabilitation in patients with
fibrotic interstitial lung disease: a multicentre retrospective
cohort study. Thorax 2022; 77: 589–595. DOI: 10.1136/
thoraxjnl-2021-217361.

69. Rockwood K, Song X, MacKnight C, et al. A global clinical
measure of fitness and frailty in elderly people. CMAJ (Can
Med Assoc J) : Canadian Medical Association journal =
journal de l’Association medicale canadienne 2005; 173:
489–495. DOI: 10.1503/cmaj.050051.

70. Müller I, Mancinetti M, Renner A, et al. Frailty assessment for
COVID-19 follow-up: a prospective cohort study. BMJ open
respiratory research 2022; 9. DOI: 10.1136/bmjresp-2022-
001227.

71. Zhang D, TangW, Dou LY, et al. Four different frailty models
predict health outcomes in older patients with stable chronic
obstructive pulmonary disease. BMC Geriatr 2022; 22: 57.
DOI: 10.1186/s12877-022-02750-z.

Weber et al. 13

https://doi.org/10.1136/bmjresp-2022-001314
https://doi.org/10.1136/bmjresp-2022-001314
https://doi.org/10.3399/bjgp18X700241
https://doi.org/10.3399/bjgp18X700241
https://doi.org/10.1080/15412555.2021.1967915
https://doi.org/10.2147/copd.S238680
https://doi.org/10.2147/copd.S238680
https://doi.org/10.1002/14651858.CD006322.pub4
https://doi.org/10.1002/14651858.CD006322.pub4
https://doi.org/10.1136/thoraxjnl-2021-217361
https://doi.org/10.1136/thoraxjnl-2021-217361
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1136/bmjresp-2022-001227
https://doi.org/10.1136/bmjresp-2022-001227
https://doi.org/10.1186/s12877-022-02750-z

	Prevalence and assessment of frailty in interstitial lung disease 
	Introduction
	Methods
	Search strategy and study selection
	Data extraction and risk of bias assessment
	Meta

	Results
	Search results and study characteristics
	Patient characteristics
	Assessment of frailty
	Prevalence and severity of frailty in ILD

	Discussion
	Acknowledgments
	Declaration of conflicting interests
	Funding
	ORCID iD
	Supplemental Material
	References


