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Abstract (200~450 words)

Background: Sarcopenia is characterized by loss of muscle mass and function and is known to impair

activities of daily living (ADL) in community-dwelling elderly people. However, the impact of

sarcopenia on ADL in patients with interstitial lung disease (ILD) remains unclear. This study aimed to

determine the relationship between sarcopenia and ADL in ILD patients and to identify sarcopenia

components that contribute to these impairments.

Methods: This cross-sectional study included 50 patients (median age 76 years) with stable ILD who

were hospitalized at Hyogo Medical University Hospital between June 2022 and February 2024.

Sarcopenia was diagnosed using the Asian Working Group for Sarcopenia 2019 criteria. Basic ADL

were evaluated using the Barthel Index (BI), and the impact of dyspnea on ADL was assessed using the

Barthel Index-Dyspnea (BI-d). Clinical assessments included the 6-min walk test, the Hospital Anxiety

and Depression Scale score, and the EuroQol-5 Dimensions-5 Levels tool. Statistical analyses were

performed to compare outcomes between patients with and without sarcopenia and to identify factors

affecting BI and BI-d scores.

Results: Sarcopenia was diagnosed in 21 patients (42%). The BI score was significantly lower (85 vs

90, p<0.01) and the BI-d score was significantly higher (45 vs 10, p<0.01) in the sarcopenia group. The

sarcopenia group also had a shorter 6-min walk distance (245.0 m vs 318.5 m, p=0.03), a higher score

for the depression component of the Hospital Anxiety and Depression Scale (6.0 vs 5.0, p=0.01), and a

lower EuroQol-5 Dimensions-5 Levels score (0.58 vs 0.84, p<0.01). Multiple linear regression analyses

showed a significant association of sarcopenia with a lower BI score ($=-0.30, p=0.0) and a higher BI-

d score (f=0.45, p<0.01). The skeletal muscle mass index was the only component of sarcopenia that
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had a significant association with the BI score, and gait speed was associated with the BI-d score in

both men and women.

Conclusions: Sarcopenia was significantly associated with greater impairment of basic ADL and

limitation of ADL by dyspnea in patients with ILD. Skeletal muscle mass index and gait speed are

components of sarcopenia that affect these outcomes. Targeted interventions are needed to improve

ADL and quality of life in these patients.

Keywords: Sarcopenia, Barthel Index, Dyspnea, Gait Speed, Skeletal Muscle Mass Index
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Highlight box (no more than 250 words)

Key findings

Sarcopenia was independently associated with decreased ability to perform activities of daily

living (ADL), as measured by the Barthel Index (BI) and BI-Dyspnea (BI-d), in patients with

interstitial lung disease (ILD) after adjusting for age, sex, body mass index (BMI), and pulmonary

function. Moreover, skeletal muscle mass index was associated with BI, while gait speed was

associated with BI-d in both men and women. These findings indicate that muscle mass and

functional performance have distinct roles in basic ADL and ADL affected by dyspnea.

What is known and what is new?

Sarcopenia is a known risk factor for reduced physical performance and quality of life in patients

with chronic respiratory disease. However, its impact on performance of ADL in patients with ILD

has been unclear. This study demonstrates that sarcopenia significantly impairs ADL in patients

with ILD. Its findings suggest that the skeletal muscle mass index and gait speed contribute to

ADL and dyspnea-related ADL in different ways, highlighting the importance of assessing

sarcopenia and its components in clinical practice.

What is the implication, and what should change now?

Screening for sarcopenia and assessing its components should be integrated into the routine

management of patients with ILD. This approach may help to identify individuals at risk for ADL

impairment and facilitate targeted interventions to improve their quality of life. Future studies

should explore intervention strategies that address both preservation of muscle mass and

enhancement of functional performance.
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1. Introduction

Sarcopenia is a progressive generalized skeletal muscle disorder that manifests as accelerated
loss of muscle mass and function (1). Sarcopenia increases the risks of falls, fractures, and mortality
and impairs the ability to perform activities of daily living (ADL) in community-dwelling elderly
people (1,2,3). It is not only caused by aging, but also occurs in various disease states. In patients with
chronic respiratory disease, especially those with chronic obstructive pulmonary disease (COPD),
sarcopenia is caused by disuse of skeletal muscle as a result of physical inactivity associated with
exertional dyspnea, depletion associated with increased ventilatory work, and decreased exercise
capacity (4).

Interstitial lung diseases (ILD) constitute a heterogeneous group of pulmonary disorders that
are characterized by various degrees of inflammation and/or fibrosis. Decreased lung compliance leads
to increased respiratory workload, resulting in exertional dyspnea and reduced exercise tolerance. The
clinical course of ILD is variable; however, many cases are progressive, with worsening respiratory
function despite optimal treatment (5). Progression of ILD leads to exacerbation of dyspnea and
limitations in ADL. In patients with ILD, these disabilities have been reported to be associated with a
decrease in health-related quality of life and poorer prognosis (5). In previous studies, approximately
32.1% of patients with ILD had sarcopenia (6), which was associated with reduced exercise tolerance
and increased mortality rates (7). However, reports on the clinical impact of sarcopenia as a
complication of ILD are limited. Although limitations in ADL are a significant concern for many
patients with ILD, there are no reports on the association between these outcomes and sarcopenia.

Diagnosis of sarcopenia in the Asian population was defined by the Asian Working Group for
Sarcopenia (AWGS) consensus in 2019. The AWGS 2019 criteria for diagnosis of sarcopenia include
muscle strength, physical function, and skeletal muscle mass, with sarcopenia diagnosed as low
skeletal muscle mass combined with either low muscle strength or poor physical function (1). There
have been numerous reports on factors related to ADL and predictors of ADL decline among these
components of sarcopenia in community-dwelling elderly individuals (8,9,10). However, there have
been few similar studies in patients with respiratory disease and none specifically targeting those with
ILD. Confirmation of these aspects could lead to more effective rehabilitation approaches for
preventing sarcopenia in patients with ILD from an early stage.

This study aimed to determine the relationship of sarcopenia with basic ADL and with

4



65
66
67
68
69
70

71
72

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

94

limitations of ADL by dyspnea in patients with ILD and to identify the components of sarcopenia that
contribute to these outcomes. We hypothesized that sarcopenia would be associated with a decline in
both basic ADL and ADL limitations due to dyspnea in patients with ILD. Furthermore, we posited that
different components of sarcopenia would contribute uniquely to the impairments observed in basic
ADL and those specifically related to dyspnea.

We present this article in accordance with the STROBE reporting checklist.

2. Methods

2.1 Study Cohort

Patients with ILD who were hospitalized at the Hyogo Medical University Hospital between
June 2022 and February 2024 for chronic disease management purposes, including introduction or
adjustment of long-term oxygen therapy, management of comorbidities, or participation in pulmonary
rehabilitation, were included in the study. The inclusion criteria were as follows: clinically stable over
the previous 4 weeks; age >65 years; and able to perform the 6-min walk test (6MWT). The diagnostic
criteria used for the various clinical types of ILD were consistent with those outlined in the
International Consensus Statement (11). The following exclusion criteria were applied: severe
cognitive impairment precluding assessment of clinical outcomes; thoracic surgery within the past 6
months; comorbidities affecting muscle strength, physical function, gait function, or dyspnea (e.g.,
musculoskeletal or neurological disorders, chronic heart failure, COPD or asthma); and a diagnosis of
cancer. The ILD patients selected as study subjects were based on data obtained from hospital records.
All patients had been diagnosed with ILD before the study period, with the sample size determined
accordingly.

This cross-sectional retrospective study was approved by the Ethics Committee of Hyogo
Medical University (approval no. 4683; approval date April 26, 2024) and conducted following the
principles of the Declaration of Helsinki. As the study involved retrospective analysis of clinical data
collected during routine medical care, no additional interventions or procedures were performed for
research purposes. Written informed consent was obtained from all patients during hospitalization,
specifically informing them that their clinical data might be used for research purposes. Additionally, to
ensure transparency and respect for patient autonomy, an opt-out method was applied by publishing
detailed study-related information on the hospital’s official website. This included the study's

objectives, methods, data handling policies, and clear instructions on how to decline participation at

5
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any time.

2.2 Measurements

Information on patient demographics (age, sex, and body mass index [BMI]) and clinical
characteristics (comorbidities, treatments, and clinical type of ILD) was retrieved from the medical
records. Patients were assessed using the Barthel Index (BI), Barthel Index-Dyspnea (BI-d), SMWT,
Hospital Anxiety and Depression Scale (HADS), and EuroQol-5 Dimensions-5 Levels (EQ-5D-5L)
survey, and evaluation of sarcopenia (handgrip strength, 6-meter walk, and skeletal muscle mass) from
one week before discharge until the day before discharge. To address potential sources of bias, we
ensured that all evaluators were trained and adhered to standardized assessment procedures, which
helped minimize information bias. All patients completed pulmonary function tests using spirometry
(CHESTAC-8900; Chest, Tokyo, Japan) according to the American Thoracic Society/European
Respiratory Society (ATS/ERS) criteria within 2 weeks of these assessments (12). The diffusion
capacity of carbon monoxide (DLco) was also measured (CHESTAC-8900). The percentage of
predicted FVC (%FVC), percentage of predicted forced expiratory volume in 1.0 s (%FEV1,), and
percentage of predicted DLco (%DLco) were calculated based on the patient’s height, age, and sex
according to standardized methods in Japan (13). The Gender, Age, and Physiology (GAP) score was
calculated based on sex, age, subtype of ILD, and pulmonary function test results (14). The 6MWT
was performed in accordance with the ATS guidelines (15). Risk of anxiety and depression was
assessed using HADS (16). HADS is a 14-item tool that consists of two parts, each with seven items:
HADS-A (anxiety) and HADS-D (depression). Each item is rated on a 4-point scale ranging from 0 to
3, with anxiety and depression rated according to the total score of HADS-A and HADS-D,
respectively (16). Higher scores indicate more severe distress. The EQ-5D-5L measures five
dimensions of health-related quality of life, namely, mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression (17). Each item is answered on a 5-point scale, and index
values are calculated using an algorithm. We used the Japanese version, which has been thoroughly

reviewed for validity and reliability (18).

2.3 Diagnosis of Sarcopenia Based on AWGS 2019 Criteria

Sarcopenia was diagnosed based on the criteria set by the Asian Working Group for Sarcopenia
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(AWGS) 2019, which define sarcopenia as the presence of low muscle mass, low muscle strength,
and/or low physical performance (1). Measurements included skeletal muscle mass index (SMI),
handgrip strength, and usual gait speed.

To establish diagnostic cut-off values, AWGS 2019 utilized reference equations derived from
large-scale, population-based studies across Asian countries. These values were specifically tailored to
reflect the normative data of Asian populations, accounting for regional differences in body
composition and physical function (1). Another distinguishing feature of AWGS 2019, compared to the
European Working Group on Sarcopenia in Older People (EWGSOP2) criteria, is its acceptance of
bioelectrical impedance analysis (BIA) as an alternative to dual-energy X-ray absorptiometry (DXA)
for assessing skeletal muscle mass. This adaptation enhances the feasibility of sarcopenia diagnosis in
clinical and research settings in Asia, where access to DXA may be limited (19).

In this study, skeletal muscle mass was measured using a multifrequency BIA system (InBody
S10; InBody Japan, Tokyo, Japan) in the supine position. To ensure accurate skeletal muscle mass
measurements, we followed standard protocols by conducting BIA assessments under fasting
conditions and after a sufficient rest period following exercise. The SMI was calculated using the
following formula: appendicular skeletal muscle mass (kg)/height? (m?). The cutoff value for low
muscle mass was <7.0 kg/m? for men and <5.7 kg/m? for women. Handgrip strength was measured in
the standing position with full elbow extension using an electronic dynamometer (TKK 5101; Takei,
Tokyo, Japan). The measurements were obtained twice for each hand, with the largest value used as the
grip strength value for analysis. The cutoff value for low muscle strength was defined as <28.0 kg for
men and <18.0 kg for women. Usual gait speed was measured by having the patients walk a 10-meter
corridor at their usual speed. The time taken to walk a 6-meter section, excluding the acceleration and
deceleration phases, was measured twice, and the average value was calculated. The cutoff for low
physical performance was defined as <1.0 m/s for both sexes. Based on this cutoff value, the patients

were classified into a sarcopenia group and a non-sarcopenia group.

2.4 Barthel Index and Barthel Index-Dyspnea
The ability to perform basic ADL was evaluated using the BI (20), which comprises scores
on a scale of 0—-100, with higher scores indicating better functioning in ADL. The BI items include

feeding, grooming, dressing, transferring, bladder management, bowel management, toileting, bathing,
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walking, and climbing up and down stairs. In 2016, Vitacca et al. developed the BI-d based on the BI
items as a respiratory disease-specific scale for ADL. The BI-d comprises a 5-point evaluation of
breathlessness and movement speed for each ADL item, with a total score ranging from 0 to 100 points
and higher scores indicate greater dyspnea during performance of ADL (21). The Japanese version of the
BI-d was created by Yamaguchi et al, and its reliability and validity have been demonstrated in Japanese
patients with chronic respiratory disease (22). On the day of evaluation, BI and BI-d were measured by

either observation of ADL or by interview in accordance with the guidelines (22).

2.5 Statistical analysis

Baseline characteristics are reported as the percentage for categorical data and as the median
(interquartile range) for continuous data. Outcomes were compared between the sarcopenia group and
the non-sarcopenia group using the Mann—Whitney U test or Fisher's exact test. The association
between sarcopenia and the BI or BI-d was assessed by multivariate linear regression analysis, with
interaction terms included to evaluate differences by such as age and sex. Univariate analyses were
performed first to determine the covariates and identified that BMI and %FVC were associated with the
BI while BMI, %FVC, and %DLco were associated with the BI-d. Owing to sample size limitations,
BMI and %FVC were selected as covariates, along with age and sex, which were included as basic
demographic variables. Selection of these covariates was based on clinical relevance and the findings
in previous studies (23,24,25). Variance inflation factor values were computed to assess
multicollinearity among the covariates. Values between 1 and 3 were considered indicative of no
multicollinearity. We then performed further univariate analyses to examine the relationship between
each component of sarcopenia and the BI and BI-d separately for men and women, given that the
components of sarcopenia, excluding walking ability, vary according to sex. All statistical analyses
were performed using JMP 16.0 software (SAS Institute Japan, Tokyo, Japan). A p-value <0.05 was

considered statistically significant.

3. Results

Figure 1 shows the patient flow. During the study period, 65 patients were hospitalized with

stable ILD. After exclusion of 6 patients who were unable to be perform the 6 MWT, 3 in whom
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outcomes could not be assessed accurately because of dementia, 5 with musculoskeletal disorders
affecting physical function and gait function, and 1 with cancer, 50 Japanese patients with ILD (median
age, 76 years; median %FVC, 71.6%) were enrolled. Sarcopenia was diagnosed in 21 patients (42.0%).
All variables of interest had complete data, with no missing values reported. Patient characteristics are
shown in Table 1. The median BMI was significantly lower in the sarcopenia group than in the non-
sarcopenia group (17.9 vs 22.7, p<0.01). There was no significant between-group difference in ILD
subtype, medication, or pulmonary function. All components of sarcopenia, including grip strength,
gait speed, and SMI, were lower in men in the sarcopenia group. For women, only SMI showed a
significant difference between the two groups.

Table 2 compares the clinical outcomes between the sarcopenia and non-sarcopenia groups.
BI scores were significantly lower and BI-d scores were significantly higher in the sarcopenia group
(85 vs 90 and 45 vs 10, respectively, both p<0.01). In the sub-items of BI, scores for Mobility, Stairs,
and Toilet use were significantly lower in the sarcopenia group. In the sub-items of BI-D, scores for
Dressing, Feeding, Bladder, Bowels, Mobility, Stairs, Toilet use, and Transfers were significantly
higher in the sarcopenia group. There was a significant decrease in the distance walked on the 6MWT
in the sarcopenia group (245.0 m vs 318.5 m, p=0.03). The HADS-D scores were significantly higher
in the sarcopenia group (6.0 vs 5.0, p=0.02); however, there was no significant between-group
difference in HADS-A scores. The EQ-5D-5L score was lower in the sarcopenia group, as were the
scores for the Mobility (p<0.01), Self-Care (p<0.01), and Usual Activities (p=0.02) sub-items.

Table 3 shows the results of the multiple linear regression analyses. After adjusting for age,
sex, BMI, and %FVC, sarcopenia was significantly associated with the BI and BI-d scores (= -0.30,
p=0.03 and B= 0.45, p<0.01, respectively). Furthermore, %FVC was associated with the BI-d score (B=
-0.37, p<0.01).

Figure 2 shows the associations of the three components of sarcopenia with the BI and BI-d
scores. SMI was found to be significantly associated with the total BI score (men, R?=0.24, p=0.49,
p<0.01; women, R?=0.44, B=0.66, p<0.01), while gait speed was significantly associated with the total
BI-d score (men, R*=0.52, p=-0.72, p<0.01; women, R?=0.50, f=-0.71, p<0.01). In men, grip strength
was associated with both BI and BI-d (R?=0.30, p=0.55, p<0.01 and R?=0.26, $=-0.51, p<0.01,

respectively).
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4. Discussion

This study found that patients with both ILD and sarcopenia experience significantly ADL
impairment, diminished exercise tolerance, poorer health-related quality of life, and more pronounced
depressive symptoms in comparison with patients without sarcopenia. Sarcopenia was associated with
basic ADL and dyspnea-related limitations in patients with ILD after adjusting for age, sex, BMI
and %FVC. Importantly, this research is the first to elucidate the relationship between sarcopenia and
its components with ADL in patients who have ILD. We performed a thorough evaluation of ADL,
considering not only functional impairments but also the specific limitations imposed by dyspnea. Our
findings highlight an urgent need for early nutritional and rehabilitative interventions in patients with
ILD to mitigate sarcopenia and its adverse impact on day-to-day functioning. Addressing both
functional limitations and the unique challenges posed by dyspnea could enhance patient management
and optimize care strategies.

Previous studies have demonstrated an association between sarcopenia and ADL in
community-dwelling older adults (8-10, 23, 24). Sarcopenia leads to decreased energy expenditure as a
result of a reduction in the basal metabolic rate because of loss of skeletal muscle mass, which in turn
causes a decrease in appetite and further progression of sarcopenia. Moreover, the muscle weakness
and physical function decline associated with sarcopenia contribute to impairment of ADL, leading to
reduced activity levels and perpetuating this vicious cycle (26). Patients with chronic respiratory
disease, including those with ILD, experience a further decline in activity levels as a result of dyspnea
during daily activities, which significantly impacts their ADL (27). Our study confirms that sarcopenia
in patients with ILD is independently associated with a decline in basic ADL even after adjusting for
age, sex, BMI, and %FVC.

Although reports on the impact of sarcopenia on outcomes in patients with ILD are limited,
Fujita et al. found that sarcopenia correlated with a reduced 6MWD and poorer patient-reported
outcomes, including St George's Respiratory Questionnaire-activity and HADS-D scores, in patients
with idiopathic pulmonary fibrosis (25). Our study identified similar trends, with reductions in 6 MWD,
increased HADS-D scores, and decreased EQ-5D-5L scores in the sarcopenia group. These findings
suggest that sarcopenia affects not only functional but also psychological and social parameters,
although further research is needed to explore these multifaceted interactions (28).

The association between sarcopenia and exertional dyspnea in patients with ILD has been
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reported elsewhere (6,7). Tests such as the 6MWT (15) and sit-to-stand test (29) are used to evaluate
exertional dyspnea but focus on assessment of a single task primarily using the lower limbs. However,
ADL tasks are complex and involve continuous movements, including movements of the upper limbs,
trunk inclination, and breath-holding, leading to limitations in thoracic and diaphragmatic motion or
disruptions in breathing rhythm (30). The relationship between dyspnea during these ADL tasks and
sarcopenia in patients with ILD has not been thoroughly investigated. Our study found an association
between sarcopenia and the total BI-d score after adjusting for age, sex, BMI and pulmonary function,
indicating that sarcopenia is related to exertional dyspnea during ADL. This finding suggests the need
for individualized ADL training tailored to specific limitations and environments to improve dyspnea
during activities.

There are no reports demonstrating an association between any of the components of
sarcopenia and ADL in patients with ILD. In this study, SMI was associated with the BI score in both
sexes, whereas grip strength was associated with the BI score only in men. Previous study has reported
that skeletal muscle atrophy and loss of muscle mass are associated with impaired ADL in patients with
COPD (31). This impairment of ADL is associated with cachexia, which is characterized by increased
energy expenditure due to inflammatory cytokines (32, 33), and may also contribute to the ADL decline
in patients with ILD (34). Conversely, the BI-d score was associated with gait speed in both sexes,
showing a moderate fit. Usual gait speed assessed by the 4-meter walk test was reported to identify
patients with idiopathic pulmonary fibrosis and significantly worse exercise performance, dyspnea,
health status, and prognosis scores despite similar pulmonary function and radiological parameters
(35). Yoshida et al. reported that the physical activity level of patients with chronic respiratory disease
can be predicted by gait speed (36). These studies suggest that gait speed may be related to limitations
in performance of ADL owing to dyspnea in patients with ILD. Fischer et al. reported that patients with
ILD have worse gait instability and a slower gait speed to alleviate dyspnea (37). Approaches targeting
gait stability could potentially lead to improvements in clinical outcomes for patients with ILD. Grip
strength was associated with both BI and BI-d scores only in men, possibly because women generally
have lower muscle strength.

This study had several limitations. First, it had a cross-sectional design and a limited sample
size, which may limit the generalizability of its findings. Future longitudinal studies with larger sample

sizes should be conducted to further explore the relationship between sarcopenia and ADL.
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Additionally, the lack of a control group, such as COPD patients or healthy individuals, limited our
ability to compare sarcopenia-related ADL impairments across different populations. Future studies
should include such control groups to provide broader context and strengthen the generalizability of
findings. Second, while the BI-d has demonstrated reliability and validity as an indicator of the ability
of patients with chronic respiratory disease in Japan to perform ADL, caution is needed when applying
this tool in patients with ILD because the majority of participants in the original validation study had
COPD. However, Japan has very few disease-specific ADL scales for respiratory diseases that are both
established domestically and widely recognized internationally with proven reliability and validity.
Given this limitation, the BI-d remains one of the most valuable tools currently available for assessing
ADL in ILD patients. The BI-d has been widely used across a range of respiratory diseases
internationally, and future research should focus on developing ADL assessment scales specifically for
ILD. Third, the ADL assessments included not only observations of performance of ADL but also
patient-reported information, which may have introduced a degree of subjectivity. Moreover, dynamic
respiratory physiological parameters during ADL could not be measured owing to the COVID-19
pandemic. Fourth, all evaluations were conducted during hospitalization because outpatient
assessments were not feasible due to restrictions during the COVID-19 pandemic. As assessments took
place in a hospital environment rather than patients’ usual living settings, factors such as reduced daily
activity or hospital routines may have influenced physical performance. Although evaluations were
performed near discharge when patients were clinically stable, potential effects of hospitalization
cannot be entirely ruled out. Despite these limitations, our study provides significant insights into the
association between sarcopenia and performance of ADL in patients with ILD. Our findings underscore
the importance of incorporating comprehensive assessments of sarcopenia in the management of
patients with ILD. Future research should address these limitations and validate the relationships
observed in this study to enhance our understanding and improve clinical outcomes in this patient

population.

5. Conclusions
This study demonstrates that sarcopenia significantly impacts ADL in patients with ILD, leading to
reduced functional capacity, poorer health-related quality of life, and worsening of depressive

symptoms. Notably, sarcopenia remained associated with ADL even after adjusting for age, sex, BMI,
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and %FVC. Importantly, we identified that specific components of sarcopenia, namely, SMI and gait
speed, associated with performance of ADL. This research is the first to elucidate these relationships in
patients with ILD and underscores the need for tailored interventions that address both functional
limitations and dyspnea. While our findings are limited by the cross-sectional design of this study, they
highlight the importance of incorporating comprehensive assessments of sarcopenia into clinical
management to enhance patient outcomes. Future studies should focus on larger, longitudinal cohorts to

confirm our findings.
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Figure Legend

Figure 1. Patient Flow Diagram

During the study period, 65 patients were hospitalized with stable ILD. After exclusion of 6 patients
who were unable to be perform the 6MWT, 3 in whom outcomes could not be assessed accurately
because of dementia, 5 with musculoskeletal disorders affecting physical function and gait function,
and 1 with cancer, 50 Japanese patients with ILD were enrolled. Sarcopenia was diagnosed in 21

patients (42.0%).

Figure 2. Association of components of sarcopenia with BI and BI-d scores.

A) and C) illustrates that SMI was found to be the component of sarcopenia that was significantly

associated with the total BI score (men, R?=0.24, B=0.49, p<0.01; women, R?=0.44, $=0.49, p<0.01).
In both sexes, gait speed was significantly associated with the total BI-d score (men, R>=0.52, p=-0.72,
p<0.01; women, R?>=0.50, =0.49, p<0.01, F) and H)). In men, grip strength was associated with both
BI and BI-d scores (R?>=0.30, p=0.55, p<0.01 and R?>=0.26, p=-0.51, p<0.01, respectively, B) and E)).
In women, grip strength was not associated with either the Barthel Index (BI) or the Barthel Index-

dyspnea (BI-d) (D) and G)).
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Table 1. Patient Demographics and Clinical Characteristics

All patients Sarcopenia group Non-Sarcopenia group

Variable p-value
(n=50) (n=21) (n=29)

Age, years 76.0 (67.0-82.0) 78.0 (68.0-83.5) 76.5 (65.6-80.8) 0.25
Male sex, % 58.0 66.7 51.7 0.39
BMI, kg/m? 20.4 (17.1-23.2) 17.9 (14.5-20.7) 22.7 (20.0-24.2) <0.01
CCl 3(34) 4 (34 3(34) 0.93
Type of ILD, %

IPF/CTD-ILD/NSIP/PPFE/CHP/unclassifiable 40.0/18.0/14.0/4.0/2.0/22.0 ~ 42.9/9.5/19.1/4.8/0/23.8 37.9/24.1/10.3/0/6.9/20.7 0.63
Use of corticosteroids, % 38.0 23.8 48.3 0.14
Use of antifibrotic agents, % 42.0 47.6 37.9 0.56
LTOT, % 44.0 47.6 41.4 0.78
GAP score 3.5(2-5) 4 (3-5) 3 (1-5) 0.16
%FVC, % 71.6 (53.2-86.7) 64.7 (43.9-79.8) 74.5 (57.9-91.6) 0.08
FEV1.0, % predicted 67.7 (60.2-90.5) 67.7 (48.5-89.1) 68.2 (60.7-90.7) 0.40
FEV1.0/FVC, % 81.6 (76.4-90.8) 85.0 (76.0-93.0) 80.9 (76.9-89.2) 0.54
DLco, % predicted 55.2 (44.2-66.0) 54.1 (37.8-68.7) 56.3 (46.7-66.1) 0.83
Grip strength, kg Men 22.5(18.9-28.5) 19.4 (16.1-22.4) 28.4 (24.5-33.0) <0.01

Women 18.9 (15.5-21.7) 15.6 (15.3-20.3) 19.4 (15.9-21.9) 0.47
Gait speed, m/s Men 1.04 (0.97-1.18) 0.98 (0.91-1.04) 1.18 (1.12-1.25) <0.01

Women 1.03 (0.82-1.18) 1.03 (0.82-1.04) 1.07 (0.97-1.29) 0.17
SMI, kg/m’ Men 6.7 (6.3-7.5) 6.6 (5.6-6.7) 7.5 (6.9-8.1) <0.01

Women 5.8 (5.4-6.2) 5.1 (4.5-5.5) 6.1 (5.8-6.3) 0.02

Data are presented as the median (interquartile ranges) or frequency (percentage). The p-value represents the comparison between the sarcopenia group and the non-sarcopenia group. Statistically
significant findings (p<0.05) are written in bold font. Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; CHP, chronic hypersensitivity pneumonitis; CTD-ILD, connective
tissue disease; DLco, diffusing capacity of the lung for carbon monoxide; FEV, forced expiratory volume in 1 second; FVC, forced vital capacity; GAP score, Gender, Age and Physiology

score; ILD, interstitial lung disease; IPF, idiopathic pulmonary fibrosis; LTOT, long-term oxygen therapy; NSIP, nonspecific interstitial pneumonia; PPFE, pleuroparenchymal fibroelastosis;



SMI, skeletal muscle mass index



Table 2. Clinical Qutcomes in the Sarcopenia and Non-Sarcopenia Groups

Clinical Outcomes Sarcopenia group (n=21) Non-Sarcopenia group (n=29) p-value
BI

Total Score 85.0 (77.5-87.5) 90.0 (85.0-92.5) <0.01
Dressing 10.0 (10.0-10.0) 10.0 (10.0-10.0) 0.17
Bathing 5.0 (2.5-5.0) 5.0 (5.0-5.0) 0.19
Feeding 5.0 (5.0-10.0) 5.0 (5.0-10.0) 0.58
Grooming 5.0 (5.0-5.0) 5.0 (5.0-5.0) 0.99
Bladder 10.0 (10.0-10.0) 10.0 (10.0-10.0) 0.88
Bowels 5.0 (5.0-5.0) 5.0 (5.0-7.5) 0.87
Mobility 10.0 (10.0-15.0) 15.0 (10.0-15.0) 0.03
Stairs 5.0 (5-10) 10.0 (5.0-10.0) 0.04
Toilet use 10.0 (5.0-10.0) 10.0 (10.0-10.0) <0.01
Transfers 15.0 (15.0-15.0) 15.0 (15.0-15.0) 0.17
BI-d

Total Score 45.0 (22.5-49.5) 10.0 (8.0-30.0) <0.01
Dressing 2.0 (0-5.0) 0 (0-2.0) 0.02
Bathing 3.0 (0-4.0) 0(0-3.0) 0.08
Feeding 2.0 (0-2.0) 0 (0-0) 0.02
Grooming 1.0 (0-3.0) 0 (0-1.0) 0.07
Bladder 2.0 (0-5.0) 0 (0-2.0) 0.03
Bowels 5.0 (0-5.0) 0(0-2.0) <0.01
Mobility 8.0 (8.0-12.0) 3.0 (3.0-12.0) <0.01
Stairs 10.0 (8.0-10.0) 5.0 (5.0-9.0) <0.01
Toilet use 2.0 (0-5.0) 0 (0-2.0) 0.02
Transfers 0 (0-3.0) 0 (0-0) <0.01
6MWD, m 245.0 (165.0-338.0) 318.5(234.5-381.5) 0.03
HADS-A 5.0 (4.0-7.0) 4.5 (3.0-6.0) 0.07
HADS-D 6.0 (5.0-8.0) 5.0 (3.3-6.8) 0.02
EQ-5DSL (1/2/3/4/5), %

Index Score 0.58 (0.45-0.77) 0.84 (0.70-0.88) <0.01
Mobility 0/14.3/38.1/28.6/19.0 3.6/53.6/21.4/21.4/0 <0.01
Self-Care 14.3/28.6/42.9/14.3/0 60.7/21.4/14.3/3.6 <0.01
Usual Activities 19.1/23.8/42.9/9.5/4.8 53.6/32.1/10.7/3.6/0 0.02
Pain/Discomfort 28.6/47.6/19.2/4.8/0 53.4/35.7/10.7/0/0 0.06
Anxiety/Depression 19.1/52.3/23.8/4.8/0 46.4/42.9/10.7/0/0 0.11

Data are presented as the median (interquartile range). The p-value represents the comparison between the sarcopenia group and
the non-sarcopenia group. Statistically significant findings (p<0.05) are written in bold font. Abbreviations: BI, Barthel Index; BI-
d, Barthel Index-Dyspnea; EQ-5D5L, EuroQol-5 Dimesions5 Levels; HADS, Hospital Anxiety and Depression Scale; 6MWD,

six-minute walk distance



Table 3. Association of Sarcopenia with Barthel Index and Barthel Index-Dyspnea Identified by Multivariate Linear

Regression Analysis

Table 3A. Multivariate Linear Regression Analysis of Barthel Index

Barthel Index
Model 1 Model 2 Model 3
B p-value B p-value B p-value
Sarcopenia -0.43 <0.01 -0.34 0.02 -0.30 0.03
Age -0.05 0.68 -0.05 0.65 -0.07 0.60
Sex (male) -0.17 0.18 -0.17 0.17 -0.20 0.11
BMI 0.22 0.11 0.16 0.26
%FVC 0.20 0.15
Table 3B. Multivariate Linear Regression Analysis of Barthel Index-Dyspnea
Barthel Index-Dyspnea
Model 1 Model 2 Model 3
B p-value B p-value B p-value
Sarcopenia 0.55 <0.01 0.52 <0.01 0.45 <0.01
Age -0.13 0.31 -0.15 0.33 -0.11 0.36
Sex (male) -0.15 0.23 -0.13 0.24 -0.10 0.43
BMI -0.08 0.57 0.04 0.76
%FVC -0.37 <0.01

Model 1: adjusted for age and sex. Model 2: adjusted for age, sex and BMI. Model 3: adjusted for age, sex, BMI, and % FVC

Statistically significant p-values (<0.05) are in bold font.

Abbreviations: BMI, body mass index; %FVC, percent predicted forced vital capacity



Figure 1. Patient Flow Diagram
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Figure 2. Association of components of sarcopenia with BI and BI-d scores.
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