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ABSTRACT 

Introduction: Chronic obstructive pulmonary disease 
(COPD) is one of the leading causes of disability and mortal-
ity worldwide. The presence of sarcopenia in this population 
has an impact on physical function and quality of life. 
Identifying sarcopenia in people with COPD allows for the de-
velopment of personalized rehabilitation strategies.  

Objective: To analyze the correlation between the clini-
cal criteria for sarcopenia (muscle mass, muscle strength, 
and physical performance) and quality of life in older adults 
with COPD.  

Methods: This is an analytical cross-sectional study with a 
convenience sample consisting of thirty-seven adults aged  
60 years or older with COPD diagnosed according to Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) criteria. 
Muscle mass was assessed using bioelectrical impedance analy-
sis; handgrip strength was measured with a digital dynamome-
ter; and physical performance was evaluated using 4-meter gait 
speed. Quality of life was assessed with the COPD Assessment 
Test (CAT). Pearson or Spearman correlation coefficients were 
calculated according to data distribution, with significance set at 
p < 0.05. Multivariable linear regression models adjusted for 

age, comorbidity burden, and GOLD stage were used to identify 
independent associations with CAT scores. 

Results: The study included 37 people with COPD. The total 
CAT score demonstrated significant negative correlations with 
handgrip strength (r = –0,591; CI 95%: [-0,8244 to -0,1883]; 
p = 0,007), skeletal muscle mass index (r = –0,515; CI 95%: 
[-0,7695 to -0,1193]; p = 0,014), free-fat mass (r = –0,514; 
CI 95%: [-0,7691 to -0,1183]; p = 0,014), and fat-free mass 
index (r = –0,430; CI 95%: [-0,7213 to -0,01109]; p = 0,045) 
(n = 37 for all the analysis). Among individual CAT compo-
nents, “chest tightness,” “activities,” “confidence,” and “en-
ergy” showed the strongest associations with sarcopenia-re-
lated clinical criteria, with correlation coefficients ranging from 
–0.437 to –0.731. In the adjusted analyses, handgrip strength 
was the only variable independently associated with quality of 
life (β = –0.359; 95% CI: –0.678 to –0.039; p = 0.030). 

Conclusion: Lower muscle mass and reduced muscle 
strength were correlated with greater symptom burden and 
poorer quality of life in older adults with COPD. The CAT items 
related to daily activities, confidence, and energy showed the 
strongest associations with sarcopenia criteria, underscoring 
the relevance of evaluating muscle health in this population. 
After adjusted analysis, handgrip strength emerged as the 
only independent predictor of quality of life. 
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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a pre-
ventable and treatable condition characterized by persistent 
and typically irreversible airflow limitation resulting from 
chronic inflammation and alveolar destruction due to the in-
halation of harmful gases1. COPD is one of the leading cau -
ses of disability and mortality in older adults and is identi-
fied by the World Health Organization (WHO) as the fourth 
leading cause of death worldwide2. It is estimated that by 
2060, annual mortality from COPD will be 5.4 million people3 
COPD has negative effects on the lungs and other parts of 
the body, including decreased muscle mass, muscle 
strength, and balance4. These extrapulmonary effects are 
directly related to the presence of sarcopenia, which nega-
tively impacts the quality of life and prognosis of older 
adults with COPD5. 

Sarcopenia is a geriatric syndrome defined as the simulta-
neous presence of low muscle mass, strength, and physical 
performance in older adults6. The prevalence of sarcopenia in 
COPD ranges from 15% to 35%, depending on the diagnos-
tic criteria7. The presence of sarcopenia in patients with COPD 
has negative effects mainly associated with reduced function-
ality, exercise capacity, balance, and quadriceps strength, re-
sulting in impaired physical capacity, increased use of medical 
care, hospitalization and risk of mortality4,8,9. 

Previous studies have shown that patients with COPD 
who have sarcopenia presented poorer quality of life com-
pared to those without this syndrome5. Various instruments 
to assess the quality of life such as the St. Georges Respi -
ratory Ques tionnaire (SGRQ) and the COPD Assess ment 
Test (CAT) have been used in individuals with COPD10. One 
of the most widely used instruments for assessing the qual-
ity of life of COPD patients is the CAT11, which has demon-
strated validity, reliability, and sensitivity to change and is 
recom mended by the Global Initiative for Chronic Obstruc -
tive Lung Disease (GOLD) guidelines in 2025 for quantify-
ing the impact of COPD on patients12. The CAT question-
naire measures parameters such as cough, sputum 
production, chest tightness, dyspnea, activity limitation, 
confidence, sleep, and energy level11. 

The quality of life of older people is directly related to 
their prognosis, so it is important to assess quality of life in 
patients with COPD, although evidence suggests that sar-
copenia has a negative impact on the quality of life in this 
population5. However, to date, the correlation between  
the clinical criteria for sarcopenia (mass, strength, and 
physical performance) and each of the CAT quality of life 
items has not been analyzed. Therefore, the objective of 
this study was to analyze the correlation between sarcope-
nia and its clinical criteria (muscle mass, muscle strength, 
and physical performance) with the quality of life of older 
adults with COPD. 

METHODS 

Study Design  

This study employs a cross-sectional, observational and ana-
lytical design. It follows the guidelines Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE)13. 
The research project was approved by the Research Ethics 
Committee of the State University of Londrina and authorized by 
the Education Department / Londrina / PR (1.830.048). 

Context  

This is a secondary analysis of a previous study14, that in-
cluded individuals with COPD recruited from 2016 to 2019 at 
the Outpatient Unit of the University Hospital of the State 
University of Londrina, Brazil. 

Participants 

A convenience sample was composed of 37 participants. 
Inclusion criteria were: 1) diagnosis of COPD according to the 
criteria of the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD)12; stable disease (no exacerbations in the 
prior month); over the age of 60 years old; absence of severe 
comorbidities that could interfere in the assessments; ab-
sence of diagnosed balance disorders (e.g. labyrinthitis or be-
nign paroxysmal positional vertigo); absence of severe audio-
visual disorders and absence of regular physical exercise 
practice in the last year. 

Variables and measurements 

Clinical criteria for sarcopenia were assessed according to 
the European Working Group on Sarcopenia in Older People 
(EWGSOP)6. Quality of life was also assessed using the COPD 
Assessment Test (CAT). All assessments were performed at 
the University Hospital of the State University of Londrina, 
Brazil. These assessments were performed by the same 
trained assessors and physical therapists specializing in adult 
respiratory care. 

Sarcopenia Criteria 

The clinical criteria of sarcopenia (muscle mass, muscle 
strength, and physical performance) were assessed according 
to the European Working Group on Sarcopenia in Older 
People (EWGSOP)6. The measurement of these clinical crite-
ria is described below. 

Muscle mass 

Muscle mass was quantified using bioelectrical impedance 
analysis (Biodynamics 310TM; Biodynamics Corp., Seattle, 
WA, USA). Parameters such as skeletal muscle mass (SMM), 
skeletal muscle mass index (SMMI-SMM/height2), fat-free 
mass (FFM), and fat-free mass index (FFMI-FFM/height2) 
were measured. SMM was estimated using the equation de-
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veloped by Janssen et al15.The measurement was taken after 
fasting for 10 hours and with an empty bladder6. 

Handgrip strength 
Handgrip strength was assessed using a digital dynamome-

ter (Jamar Plus + Digital 563213; Lafayette Instru ment Com -
pany, Lafayette, LA, USA). The highest value obtained in three 
attempts (1 minute rest per attempt) was considered6. 

Physical Performance 
Physical performance was assessed using the 4-meter walk 

test. Participants were asked to walk at their usual speed on 
a marked 4-meter track. The time was recorded with a stop-
watch, and the average speed to cover the distance in two at-
tempts was used for analysis6. 

Quality of Life 
This was measured using the COPD Assessment Test (CAT). 

The CAT comprises eight items that evaluate core domains af-
fected by the disease, including cough, sputum production, 
chest tightness, breathlessness during physical activities, limi-
tations in daily tasks, confidence in leaving home, sleep distur-
bances, and energy levels. Each item is scored from 0 to 5, and 
all items are then added together to obtain a total CAT score, 
which ranges from 0 to 40. Higher scores indicate a greater 
health burden and poorer quality of life. The CAT has demon-
strated strong psychometric properties, including high internal 
consistency and sensitivity to clinical changes, making it suit-
able for both clinical assessment and research contexts11. 

Comorbidity burden  
Comorbidity burden was assessed using the Age-Adjusted 

Charlson Comorbidity Index (ACCI), a validated tool that 
quantifies the presence and severity of chronic diseases16. 
The index assigns weighted scores to 19 comorbidities and in-
corporates an age adjustment component, adding one point 
for each decade above the age of 50. For each participant, 
the ACCI score was calculated by adding the specific weights 
for each disease and the age component. Higher scores indi-
cate greater multimorbidity and higher clinical risk. 

Lung function  
Lung function was assessed according to international stan-

dards using spirometry performed with participants in a seated 
position17. Forced vital capacity (FVC) and forced expiratory vol-
ume in the first second (FEV1) were obtained from reproducible 
maneuvers following ATS/ERS guidelines18. Predicted values 
were calculated using reference equations appropriate for the 
study population, and the FEV1/FVC ratio was used to confirm 
the diagnosis and severity classification of COPD. The GOLD 
classification was determined based on the predicted percent-
age of FEV1 after bronchodilator administration12. 

Bias control 

All assessments were performed by trained evaluators un-
der standardized protocols, using validated instruments, and 
the baseline condition of the participants was controlled to 
ensure clinical stability at the time of assessment. 

Statistical method 

SPSS version 22 (IBM Co., USA) software was used for sta-
tistical analysis. These data were presented in frequency, per-
centage, mean, and standard deviation. Data normality was 
analyzed using the Shapiro Wilk test. To identify the correlation 
between the clinical criteria for sarcopenia (muscle mass, 
strength, and physical performance) and the CAT quality of life 
questionnaire, Pearson’s correlation coefficient was used for 
normally distributed variables such as MME, IMME, MLG, gait 
speed, and the total CAT score, while Spearman’s correlation 
coefficient was used for non-parametric variables such as IMLG 
and FPM. To aid interpretation, the strength of the correlations 
was classified according 0.20–0.39 = weak, 0.40–0.59 = mod-
erate, 0.60–0.79 = strong, and ≥0.80 = very strong correla-
tions19. Linear regression analyses were performed to examine 
the association between the total COPD Assessment Test (CAT) 
score (dependent variable) and each sarcopenia-related clinical 
criterion, including skeletal muscle mass, skeletal muscle mass 
index, fat-free mass, fat-free mass index, handgrip strength, 
and gait speed (independent variables). Two models were con-
structed: an unadjusted model (Model 1) and an adjusted 
model (Model 2). The adjusted model included age, ACCI, and 
GOLD stage as potential confounding variables. Regression co-
efficients (β), 95% confidence intervals (95% CI), p-values, and 
coefficients of determination (R²) were reported. A 95% confi-
dence interval (95% CI) and a significance level with a  
p-value <0.05 were adopted. The figures were created using 
Graphpad Prism version 8.4.2. 

RESULTS  

The study included 37 people with COPD, mostly men 
(65%), with mean age of 68,85 ± 6,31 years, and classified 
mainly in the moderate to severe stages of the GOLD classi-
fication. Most participants were classified as GOLD 2 (46%) 
or GOLD 3 (51%), and only one person (3%) was classified 
as GOLD 4. The mean CAT score was 14,67 ± 8,15. The co-
morbidity burden was moderate, with a mean ACCI score of 
4,77 ± 1,22 points. The characteristics of the participants are 
described in Table 1. 

Correlation Between Total CAT Score and 
clinical criteria of Sarcopenia  

Table 2 shows the correlations between the CAT and its 
subitems and the clinical criteria for sarcopenia. Figure 1 
presents the correlations between the total CAT score and the 
clinical criteria of sarcopenia. Higher CAT scores were consis-
tently associated with lower skeletal muscle mass (graph A;  
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r = –0,533; n = 37; CI 95%: [-0,7799 to -0,1449]; p = 0,010) 
and lower skeletal muscle mass index (graph B; r = –0,515; 
n = 37; CI 95%: [-0,7695 to -0,1193]; p = 0,014). Significant 
negative correlations were also observed with fat-free mass 
(graph C; r = –0,514; n = 37; CI 95%: [-0,7691 to -0,1183]; 
p = 0,014) and fat-free mass index (panel D; r = –0,430;  
n = 37; CI 95%: [-0,7213 to -0,01109]; p = 0,045). Handgrip 
strength also showed a moderate negative association with 
the total CAT score (graph E; r = –0,591; n = 37; CI 95%:  
[-0,8244 to -0,1883]; p = 0,007). No relationship was identi-
fied for gait speed (graph F). 

Correlation Between the CAT items and clinical 
criteria of Sarcopenia  

The correlation between the CAT items and the clinical crite-
ria for sarcopenia are presented in Table 2 and Figures 2 to 4, 
to highlight the relationships that were clinically relevant. The 

CAT items “cough,” “breathlessness,” “phlegm,” and “sleep” did 
not show significant correlations with any of the sarcopenia-re-
lated variables. Only the items that showed statistically signifi-
cant correlations were presented in figure 2 to 4. 

Negative correlations were found between the other CAT 
items and the clinical criteria for sarcopenia. The item “Chest 
tightness” (Figure 2) correlated with various measures of sar-
copenia, such as SMM in graph A, showing a moderate neg-
ative correlation (r = –0,461; n = 37; CI 95%: [-0,7393 to  
-0,04964]; p = 0,030), as well as a negative correlation in 
SMMI (r = –0.479; n = 37; CI 95%: [-0,7493 to -0,07191]; 
p = 0,024) in graph B, the FFM (r = –0,437; n = 37; CI 95%: 
[-0,7255 to -0,01996]; p = 0,041) in graph C, and the FFMI 
(r = –0,448; n = 37; CI 95%: [-0,7318 to -0,03335];  
p = 0,036) in graph D.  

In the item “Activities”, strong statistically significant negative 
correlations were identified with the clinical criteria for sarcope-
nia in various graphs in Figure 3, such as graph A with SMM  
(r = –0,684; n = 37; CI 95%: [-0,8585 to -0,3699];  
p = 0,0004), graph B with SMMI (r= –0,641; n = 37; CI 95%: 
[-0,8368 to -0,3013]; p = 0,001), graph C with FFM (r = –0,681; 
n = 37; CI 95%: [-0,8567 to -0,3641]; p = 0,0005), graph D 
with FFMI (r = –0,581; n = 37; CI 95%: [-0,8055 to -0,2115]; 
p = 0,004), and E with HGS (r = –0,731; n = 37; CI 95%:  
[-0,8900 to -0,4151]; p = 0,0004). Meanwhile, in graph F, no 
correlation was found between limitations in domestic tasks and 
physical performance. 

Figure 4 identified various correlations between the item 
“Confidence” and the clinical criteria for sarcopenia, mainly SMM 
(r = –0,635; n = 37; CI 95%: [-0,8336 to -0,2917]; p = 0,001), 
SMMI (r = –0,613; n = 37; CI 95%: [-0,8224 to -0,2590];  
p = 0,002), and FFM (r = –0,645; n = 37; CI 95%: [-0,8389 
to -0,3079]; p = 0,001), showed a strong statistically significant 
correlation, while FFMI (r = –0,284; n = 37; CI 95%: [-0,8389 
to -0,3079]; p = 0,010) and HGS (r = –0,372; n = 37; IC 95%: 
[-0,8336 to -0,2163]; p = 0,005) showed a weak and moderate 
statistically significant correlation, respectively.  

Finally, there is a moderate and statistically significant cor-
relation between the Energy item and HGS in the (r = –0,497; 
n = 37; CI 95%: [-0,7761 to -0, 05541]; p = 0,03), while the 
other sarcopenia criteria show no correlations. 

Association between Clinical Criteria  
for Sarcopenia and Quality of Life 

Table 3 presents the associations between clinical criteria 
for sarcopenia and quality of life, assessed using the CAT, 
in individuals with COPD. In the unadjusted analyses 
(Model 1), significant inverse associations were observed 
for SMM (β = -0.486, 95% CI: -0.805 to -0.167; p = 0.018), 
SMMI (β = -1.603, 95% CI: -2.773 to -0.433; p = 0.009), 
FFM (β = -0.325, 95% CI: -0.541 to -0.109; p = 0.005), 
FFMI (β = -1.016, 95% CI: -1.831 to -0.202; p = 0.016), 
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Table 1. Descriptive characteristics of people with COPD

Variables Mean ± SD / n (%)

Male 24 (65%)

GOLD 2 17 (46%)

GOLD 3 19 (51%)

GOLD 4 1 (3%)

CAT score 14,67 ± 8,15

Age (years) 68,85 ± 6,31

BMIm (kg/m²) 28 ± 4,9

FVC (% predicted) 83,79 ± 18,28

FEV1 (% predicted) 48,26 ± 12,16

Skeletal Muscle Mass (SMM, kg) 23,67 ± 7,27

Skeletal Muscle Mass Index  
(SMMI, kg/m²) 9,22 ± 2,30

Fat-Free Mass (FFM, kg) 39,15 ± 15,54

Fat-Free Mass Index (FFMI, kg/m²) 17,33 ± 2,51

Handgrip Strength (kg) 32,03 ± 9,49

Gait Speed (m/s) 1,09 ± 0,18

Age-Adjusted Charlson Comorbidity 
Index (ACCI), points 4,77 ± 1,22

FVC: Forced vital capacity; FEV₁: Forced expiratory volume in 1 second; 
SMM: Skeletal Muscle Mass; SMI: Skeletal Muscle Mass Index; FFM: Fat-
Free Mass; FFMI: Fat-Free Mass Index; ACCI: Age-Adjusted Charlson 
 Comorbidity Index; CAT: COPD Assessment Test.



and HGS (β = -0.421, 95% CI: -0.653 to -0.188; p = 0.001), 
indicating better quality of life. Among these variables, HGS 
demonstrated the strongest association with CAT scores, ex-
plaining 36.7% of the variance (R² = 0.367). In contrast, 
gait speed (GS) was not significantly associated with quality 
of life (β = -6.420, 95% CI: -28.27 to 15.43; p = 0.549). 

After adjustment for age, ACCI, and GOLD stage (Model 2), 
HGS remained independently associated with quality of life  
(β = -0.359, 95% CI: -0.678 to -0.039; p = 0.030). The ad-
justed model including HGS explained 56.1% of the variance 
in CAT scores (R² = 0.561). 

DISCUSSION  

This study identified that the quality of life of older adults 
with COPD is directly correlated with muscle mass and 

strength. Subjects who had lower skeletal muscle mass and 
handgrip strength had more respiratory symptoms and a 
poorer overall quality of life. The CAT questionnaire showed 
significant correlations between some of the components, 
such as chest tightness, activity limitation, lack of confidence 
when leaving home, and energy level, and muscle parame-
ters. The results suggest that lower muscle mass and 
strength can aggravate respiratory symptoms, dyspnea, fa-
tigue, and functional limitation, directly affecting the quality 
of life of older adults with COPD. However, although several 
sarcopenia-related variables were significantly associated 
with CAT, only handgrip strength remained independently as-
sociated with quality of life after adjustment for confounders. 
This finding suggests that muscle strength may be a more rel-
evant determinant of perceived health status than muscle 
mass alone in individuals with COPD. 
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Table 2. Correlations between the CAT and its subitems and the clinical criteria for sarcopenia

Variable SMM SMMI FFM FFMI HGS GS

Total CAT
r –0,533 –0,515 –0,514 –0,430 –0,591 0,127

p 0,010 0,014 0,014 0,045 0,007 0,573

Cough
r 0,003 0,035 0,006 0,042 -0,251 -0,126

p 0,988 0,876 0,976 0,851 0,299 0,576

Phlegm
r –0,131 –0,106 –0,226 –0,152 –0,331 –0,264

p 0,558 0,636 0,310 0,497 0,166 0,234

Chest tightness
r –0,461 -0,479 -0,437 -0,448 -0,416 0,085

p 0,030 0,024 0,041 0,036 0,076 0,706

Breathlessness
r –0,413 –0,399 –0,394 –0,321 –0,284 –0,179

p 0,055 0,065 0,069 0,145 0,237 0,424

Activities
r –0,684 –0,641 –0,681 –0,581 –0,731 –0,355

p 0,0004 0,001 0,0005 0,004 0,0004 0,104

Confidence
r –0,635 –0,613 –0,645 –0,284 –0,372 0,113

p 0,001 0,002 0,001 0,010 0,005 0,124

Sleep
r 0,074 0,073 0,124 0,107 0,296 0,265

p 0,741 0,745 0,581 0,634 0,217 0,231

Energy
r –0,345 –0,3630 –0,263 –0,214 –0,497 0,211

p 0,115 0,096 0,237 0,337 0,030 0,345

CAT: COPD Assessment Test; SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; 
HGS: handgrip strength; GS: gait speed. 
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Figure 1. Clinical criteria for sarcopenia and total “CAT score”

This figure provides an overview of how overall symptom burden, as measured by the CAT, correlates to different components 
of muscle mass and muscle function in older adults with COPD.  

CAT: COPD Assessment Test; SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass;  
FFMI: fat-free mass index; HGS: handgrip strength.
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Figure 2. Clinical criteria for sarcopenia and “Chest tightness”

This figure summarizes how the symptoms of chest tightness correlates to different components of muscle mass  
and muscle function in older adults with COPD.  

SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; HGS: handgrip strength.
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Figure 3. Clinical criteria for sarcopenia and “Activities”

This figure provides an overview of how activity limitations reported in the CAT correlate to different components of muscle mass  
and muscle function in older adults with COPD.  

SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; HGS: handgrip strength.
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Figure 4. Clinical criteria for sarcopenia and “Confidence”

This figure summarizes how reduced confidence reported in the CAT correlates to different components of muscle mass  
and muscle function in older adults with COPD.  

SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; HGS: handgrip strength. 
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Figure 5. Clinical criteria for sarcopenia and “Energy”

This figure summarizes how the symptom of energy correlates with different components of muscle mass and muscle function  
in older adults with COPD.  

SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; HGS: handgrip strength.



Our results are consistent with those previously described 
in the literature, where sarcopenia has been identified as a 
determining factor in functional decline and perceived well-
being in people with COPD20. Variables such as muscle 
strength and mass, currently used as the main diagnostic cri-
teria for sarcopenia according to the EWGSOP 2 consensus, 
have been consistently associated with poorer health and 
greater functional limitation in this population. A recent 
study1, demonstrated a close relationship between muscle 
mass and lung function in older adults with COPD, suggesting 
that muscle deterioration contributes to lower exercise toler-
ance and, therefore, poorer quality of life. In the present 
study, muscle mass-related variables were associated with 
quality of life in the unadjusted analyses; however, these as-
sociations were no longer significant after adjustment for age, 
comorbidity burden, and COPD severity. In contrast, handgrip 
strength remained independently associated with CAT scores 
and explained the highest proportion of variance in quality of 
life. In contrast, no significant correlation was observed with 
physical performance measured by gait speed, which could 
indicate that, in this sample, respiratory and muscular aspects 
have a greater weight than general mobility in the perception 
of well-being. This finding is consistent with the recent dis-
cussion on the new concept of sarcopenia, which emphasizes 
that muscle mass and strength are more relevant components 
than physical performance in characterizing the clinical impact 
of this condition in COPD21,22. 

It is important to note that quality of life is not affected uni-
formly across all domains. Some CAT items, especially those 
related to chest tightness, confidence, performing daily activ-
ities, and energy, appear to be more closely related to de-
creased muscle mass and strength. This could be explained 
by the multifactorial role of sarcopenia, which not only affects 
physical function but also self-perception of capacity, inde-

pendence, and autonomy, essential components of subjective 
well-being in older people with COPD20,22. Another study23 
has shown that muscle mass and strength are directly related 
to better performance in activities of daily living in older 
adults and people with COPD. Therefore, these results rein-
force the need to consider muscle function and mass as key 
indicators in the comprehensive assessment of quality of life 
in this population, as well as in the design of pulmonary re-
habilitation interventions. 

The assessment of sarcopenia should be included due to its 
association with adverse effects in the elderly population with 
COPD. According to some studies, sarcopenia is associated 
with falls, increased hospitalizations, loss of functional inde-
pendence, and higher mortality4,8,22. In addition, a systematic 
review reported that sarcopenia increases mortality, the risk 
of physical disability, and poorer quality of life24. Other stud-
ies report that low muscle mass and strength are independ-
ent predictors of loss of functionality in activities of daily liv-
ing and instrumental activities of daily living (ADL and 
IADL)22,23,25. Our study supports the above findings on loss of 
functionality in activities of daily living, as we identified a 
strong correlation between muscle mass and strength and 
limitations in domestic activities. The presence of sarcopenia 
in older people with COPD exacerbates existing functional lim-
itations and can accelerate deterioration26. For this reason, it 
is necessary and important in the clinical setting to include 
the assessment of sarcopenia in people with COPD. 

Recently, the Global Leadership Initiative in Sarcopenia 
(GLIS)27. published a consensus report in 2025 that seeks to 
standardize and update the diagnostic criteria for sarcopenia. In 
their report, they emphasize that the future operational defini-
tion should go beyond traditional criteria (mass, strength, and 
physical performance) and incorporate functional and health 
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Table 3. Association between Clinical criteria for sarcopenia and quality of life in individuals with COPD

Variables 
Model 1 Model 2

β (95%IC) p value R2 β (95%IC) p value R2

SMM -0,486 (-0,805 to -0,167) 0,018 0,197 -0,613 (-0,910 to 0,104) 0,112 0,457

SMMI -1,603 (-2,773 to -0,433) 0,009 0,234 -1,506 (-3,155 to 0,143) 0,071 0,479

FFM -0,325(-0,541 to -0,109) 0,005 0,254 -0,256 (-0,605 to 0,092) 0,141 0,447

FFMI -1,016 (-1,831 to -0,202) 0,016 0,189 -0,894 (-2,058 to 0,271) 0,125 0,452

HGS -0,421 (-0,653 to -0,188) 0,001 0,367 -0,359 (-0,678 to -0,039) 0,030 0,561

GS -6,420 (-28,27 to 15,43) 0,549 0,017 -1,722 (-25,67 to 22,23) 0,881 0,322

CAT: COPD Assessment Test; SMM: skeletal muscle mass; SMMI: skeletal muscle mass index; FFM: fat-free mass; FFMI: fat-free mass index; 
HGS: handgrip strength; GS: gait speed.  
Model 1: Unadjusted model. Model 2: Adjusted model for age, ACCI and GOLD stage.  



outcome criteria to maximize its clinical utility. In addition, the 
conceptual consensus derived from the Delphi process proposed 
three main components for the definition of sarcopenia: muscle 
mass, muscle strength, and specific muscle strength27. There -
fore, physical performance is considered only an outcome, not 
a central component of the diagnosis, which differs significantly 
from previous definitions such as the EWGSOP27. The present 
study found no relationship between physical performance and 
quality of life components in the CAT. A 2019 study28, compared 
physical performance in people with COPD with and without sar-
copenia using the 6-minute walk test, where no correlation was 
found between sarcopenia and physical performance. This sug-
gests that perceived functional limitations in CAT are primarily 
associated with loss of muscle mass and strength, rather than 
with physical performance alone, supporting the conceptual 
change proposed by GLIS27. Moreover, the fact that handgrip 
strength remained independently associated with quality of life 
after adjustment for age, comorbidity burden, and disease 
severity provides additional support for the growing recognition 
of muscle strength as one of the most clinically relevant com-
ponents of sarcopenia. These findings reinforce the GLIS pro-
posal that muscle strength may have greater clinical utility than 
physical performance when evaluating patient-centered out-
comes in COPD. 

This study has some limitations. First, the relatively small 
sample size and the use of a convenience sampling strategy 
may limit the generalizability of the findings and reduce the sta-
tistical power of the analyses, increasing the possibility of Type 
II errors. Second, its cross-sectional design prevents the estab-
lishment of causal relationships between sarcopenia and quality 
of life. In addition, muscle mass was estimated using bioimped-
ance rather than dual-energy X-ray absorptiometry (DEXA), 
which is considered the gold standard for this measurement29. 
On the other hand, as strengths of this study, handgrip strength 
and walking speed were assessed following the international 
recommendations of the EWGSOP221, which lends validity to the 
results obtained. Future studies should use longitudinal designs 
with larger sample sizes and consider comparisons between 
subjects with and without sarcopenia to deepen the under-
standing of the ways in which muscle function and mass affect 
quality of life in people with COPD. 

CONCLUSION  

Clinical criteria for sarcopenia, such as muscle strength and 
mass, correlate with self-reported respiratory symptoms using 
the CAT questionnaire. In particular, the items “Activities 
“Chest tightness”, “Energy” and “Confidence” showed the 
strongest associations. After adjustment for age, comorbidity 
burden, and COPD severity, handgrip strength was the only 
sarcopenia-related variable independently associated with 
quality of life.  These findings highliting rmuscle strength and 
mass as a potentially important clinical marker of health sta-
tus in this population. 
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