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ABSTRACT

Background: The factors influencing sedentary time (ST) of individuals with chronic 

obstructive pulmonary disease (COPD) have not been thoroughly explored. Aim: To 

identify determinant factors of ST in individuals with stable COPD. Methods: 
Individuals with COPD had their ST and variables of physical activity (PA) cross-

sectionally assessed during seven days with an activity monitor. Main variables were 

ST/day (<1.5 METs), steps/day, time/day in light PA (LPA/day, 1.5-2.9 METs) and in 

moderate-to-vigorous PA (MVPA/day, ≥3METs). Additional assessments included 6-

minute walking test (6MWT), Medical Research Council (MRC) scale, lung function 

and body composition. Multiple linear regression models were built with variables 

correlating significantly with ST/day. Results: 50 individuals were analyzed (44% 

males; 66±8 years; FEV1 50±19%pred). ST/day was 488±160 minutes (61±15% of the 

day). 6MWT, MRC scale, fat-free mass index (FFMI), steps/day and LPA/day 

correlated with ST expressed as minutes/day (r=-0.23, 0.30, -0.25, -0.51 and -0.93, 

respectively) and as % of the day (r=-0.36, 0.28, -0.30, -0.67 and -0.99, respectively). 

In the multiple regression analyses, variables explaining the variance of ST in 

minutes/day were MRC scale (13%), steps/day (25%) and LPA/day (17%)(model R2= 

.547, p<0.001) and of ST in % of the day were 6MWT (12%), FFMI (7%), steps/day 

(33%) and LPA/day (47%)(model R2= .994, p<0.001). Conclusion: In individuals with 

COPD, the variance in sedentary time can be explained by exercise capacity, dyspnea, 

fat-free mass, step count and specially time/day in light PA, which reinforces the 

increase in light PA (rather than necessarily MVPA) as a strategy to reduce sedentary 

behavior.

Key-words: Chronic Obstructive Pulmonary Disease; Sedentary Behavior; Physical 

Activity.



Introduction

Sedentary time (ST) refers to activities that involve low levels of energy 

expenditure, characterized by prolonged periods of sitting, reclining, or lying down 

which comprise an energy expenditure of ˂1.5 metabolic equivalents (METs)(1, 2), 

which is a common behavior in individuals with chronic obstructive pulmonary disease 

(COPD). Accumulating evidence suggests that increasing amounts of light physical 

activity (PA) (i.e., 1.5 to 2.9 METs), can bring substantial health benefits(3). Notably, 

replacing 30 minutes of ST with light PA has been linked to reduced mortality risk in 

the general population(4). Moreover, spending more than 8.5 hours/day (or 70% of 

wearing time) in ST increases the risk of mortality in individuals with COPD(5).

While it is well-established that individuals with COPD often exhibit higher levels 

of a complex behavior such as sedentarism in comparison to healthy elderly(6), this 

may be hypothetically influenced by factors such as exercise capacity, education level, 

socioeconomic status, and motivation(7, 8). However, in fact the determinants of ST 

have not been thoroughly explored so far. Studies further highlight the positive impact 

of performing regular PA (regardless of the level) on lung health for individuals with 

COPD, including a decreased risk of hospitalization, slower rate of decline in lung 

function, and fewer acute exacerbations(9-11).

Despite the growing interest in the study of sedentary behavior in individuals 

with COPD, not many studies focused specifically on identifying correlates and 

determinants of ST in this population. Murakami et al.(12), for example, have examined 

different phenotypes related to physical inactivity and sedentary behavior in this 

population and identified associations between sedentarism and a variety of clinical 

outcomes such as exercise capacity, dyspnea, lung function and muscle strength. 

Recently, by performing a systematic review, Harding et al.(13) concluded that 

sedentary behavior in COPD is associated with factors as diverse as disease severity, 

dyspnea, comorbidities, physical capacity, environmental and personal factors. 

However, despite its interesting findings, this was a narrative review which included 

studies of different designs, generally indicating simple associations and not 

necessarily the determinant factors of ST. Further limitations were the heterogeneity of 

assessment tools and outcome measures (i.e., not necessarily ST), and the fact that 

the vast majority of the studies (almost 80%) were conducted in high income countries. 



Hence, although the current literature is informative about correlate factors and effects 

of sedentary behavior on the health of individuals with COPD, it does not necessarily 

provide specific data on the determinants which directly influence ST. Therefore, the 

aim of this study was to identify determinant factors of time spent/day in sedentary 

activities (or ST/day) in individuals with COPD. We hypothesized that the variation in 

ST/day can be better explained by the amount of time spent in light PA than in 

moderate-to-vigorous PA (MVPA), since time spent in MVPA is very low and more 

difficult to increase in contrast to light PA.

Methods

Study design, inclusion and exclusion criteria

This is a cross-sectional study which followed the STROBE guidelines for cross-

sectional studies and was conducted at the Laboratory of Research in Respiratory 

Physiotherapy, State University of Londrina (Brazil), involving subjects diagnosed with 

COPD according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 

criteria. The study comprises a retrospective analysis of baseline-only data from 

patients recruited for two studies in the same center, during the initial assessment for 

admission in an outpatient-based physical training program. Both studies were 

approved by the institutional Committee for Ethics in Human Research (n. 1.730.247 

and n. 5.459.958) (Annexes A and B). Individuals were recruited for the studies from a 

convenience sample derived from the outpatient clinics of Respiratory Medicine and 

Respiratory Physiotherapy of the University hospitals. Data were collected throughout 

all seasons from April 2017 until October 2023, except during the Covid-19 pandemic 

period (March 2020 to August 2022), and all patients provided written informed consent 

before inclusion (Appendix A). Data collection was conducted with evaluators following 

a standardized training protocol and using validated methods.

Inclusion criteria were: diagnosis of COPD confirmed by spirometry according 

to the GOLD criteria (14); clinical stability (i.e., no infections and exacerbations within 

the last month before the study); and absence of severe and/or unstable cardiac 

disease or musculoskeletal co-morbidities that could influence the assessments. 

Exclusion criteria were: not reaching the minimum number of valid assessment days 



of activity monitoring (see subsection “Sedentary time and physical activity variables”); 

missing data on the assessments; development of any other serious condition that 

could hinder the assessments (e.g. surgeries, orthopedic conditions, etc.). 

Assessments

Sedentary time and physical activity variables

Data on ST and PA were measured using the Actigraph® (model wGT3X-BT, 

Actigraph, United States of America [USA]), a small and portable activity monitor widely 

used for measurement of PA and ST (15, 16). Main variables used were time spent/day 

in sedentary activities (or ST/day, i.e., time spent/day while awake in activities <1.5 

MET, expressed both in minutes and in % of the time of use per day) and in other 

intensities, i.e., light PA (between 1.5 and 2.9 METs) and moderate-to-vigorous PA 

(MVPA, ≥ 3METs), in addition to step counts. All results were averaged for the number 

of valid assessment days. 

Participants wore the activity monitor around their waist for seven consecutive 

days during all waking hours, except when performing water-related activities (i.e., 

bath, swimming). In order to consider the assessment as valid, individuals had to wear 

the monitor for at least 4 valid assessment days, and a valid day comprised a minimum 

time of body use of 480 minutes (i.e., 8 hours) per day (17, 18). Participants also 

received a diary to keep track of the use of the monitor, containing information such as 

time of wakening and periods of non-use (e.g., showering and bedtime).

Body composition

Body composition was assessed using electrical bioimpedance (Biodynamics, 

USA), following the recommendations by Lukaski et al.(19). All participants had their 

data collected in the morning while fasting. Body mass values were obtained directly 

from the device (according to age and sex) and applied in a specific formula delivered 

for people with COPD, proposed by Steiner et al.(20). Fat mass (FM) was calculated 



by subtracting fat-free mass (FFM) from body weight. FFM and FM indexes (FFMI and 

FMI, respectively) were calculated by dividing them by height squared in order to adjust 

for differences in body surface. 

Lung Function

Complete lung function was assessed by spirometry using a plethysmograph 

(Vmax® Carefusion, Germany), in accordance with the guidelines of American 

Thoracic Society/European Respiratory Society (ATS/ERS)(21, 22), with the reference 

values provided by Pereira et al.(23) for the Brazilian population.

Functional exercise capacity

The six-minute walk test (6MWT) was performed according to international 

standardization, with a minimum 30-minute interval between tests (24). Participants 

were instructed to walk and cover the greatest distance possible in six minutes in a 30-

meter-long flat corridor. Two tests were performed with a minimum interval of 30 

minutes; the best result of two tests was used for analysis, and specific reference 

values for the Brazilian population were utilized(25).

Peripheral muscle strength

Peripheral muscle strength was assessed using the one repetition maximum 

test (1RM), performed with a multigym device (CRW 1000, Brazil) in order to determine 

the maximum weight that could be lifted in one movement of the muscle group tested, 

with full range of motion and without compensatory movements(26). The muscle 

groups evaluated were knee extensors (i.e., mainly quadriceps femoris), elbow flexors 

and extensors (i.e., mainly biceps and triceps brachii, respectively).



Limitation in daily life due to dyspnea

Limitation by dyspnea in daily life was assessed by the Medical Research 

Council (MRC) scale, validated for individuals with COPD and population-specific(27, 

28). The scale consists of 5 items, and the individual must choose the item that best 

corresponds to the degree of limitation experienced in daily life.

Statistical Analysis

Statistical analyses were carried out using SPSS® 27.0 (IBM Corporation, USA) 

and GraphPad Prism® 8.0 (GraphPad Software, USA). Normality in data distribution 

was assessed using the Shapiro-Wilk test. Data exhibiting a normal distribution were 

presented as mean ± standard deviation, while data with non-normal distribution were 

expressed as median [interquartile range 25-75%]. To explore the correlations of 

ST/day with all variables, Spearman and Pearson coefficients were used. Variables 

which presented significant correlation with ST/day (p<0.20), after passing a 

collinearity test, were included in a multiple linear stepwise regression model aiming to 

identify which variables could influence ST in individuals with COPD.

Results

Fifty-five individuals were recruited for the study. However, three of them were 

excluded for failing to meet the minimum number of days for activity monitoring, and 

two others were excluded for missing data on the 6MWT and questionnaires. 

Consequently, the final sample comprised 50 individuals with COPD (characteristics of 

the sample are presented in Table 1).

Table 1. Characteristics of the sample.



4 (2-5)

Data presented as mean ± SD, median (IQR) or absolute value (percentage). M: male; F: 

female; BMI:  body mass index; FMI:  fat mass index; FFMI: fat-free mass index; GOLD: Global 

Initiative for COPD; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; 

BODE: body mass-index, airflow obstruction, dyspnea and exercise capacity index; 1RM: one 

repetition maximum test; MRC: Medical Research Council scale; 6MWT: 6-minute walking test. 

Table 2 shows that the activity monitor was worn on average for 786 awake 

minutes (or 13.1 hours) during the day. The majority of the day was spent in ST, 

surpassing considerably the proportion of time spent in light PA and MVPA. 

 Table 2. Characteristics of the physical activity assessment.

Data present as mean ± SD or median (IQR). PA: physical activity; MVPA, moderate to vigorous 
physical activity. 



ST/day both in minutes and in % of the use/day showed moderate to strong 

negative correlations with time spent/day in light PA (r= -0.68 and r= -0.99, respectively; 

p<0.001 for both) (Figure 1, A and B) and moderate negative correlations with step 

counts (r= -0.50 and r= -0.67, respectively; p<0.001 for both). 

Figure 1.

  

Figure 1. Correlation between time/day spent in sedentary activities (ST/day) and in 
light physical activities (light PA/day) in individuals with COPD. A: ST and light PA 
expressed in minutes per day; B: ST and light PA expressed in % of the time. 

The ST/day expressed in minutes also correlated significantly with the MRC 

scale (r= 0.29, p=0.04), whereas ST/day expressed in % of the day also correlated 

significantly with FFMI (r= -0.29; p=0.053) and 6MWT (r= -0.35; p=0.01). No other 

significant correlations were found.

Following the identification of significant correlations, a multiple regression 

analysis was conducted to find which factors could effectively explain the variation of 

ST/day, and regression coefficients can be seen in Table 3. Notably, light PA emerged 

as an important predictor of ST/day.



Table 3. Multiple linear regression models including variables significantly correlated 
with time spent/day in sedentary activities.

∆R

Model: “Stepwise” method in SPSS Statistics 27.0; 6MWT: 6-minute walking test, in meters; FFMI: 
fat-free mass index; PA: physical activity; MRC: Medical Research Council scale; ∆R2: adjusted R2; 
B: unstandardized regression coefficient; CI: confidence interval; LL: lower limit; UL: upper limit. 

Discussion

The present study shows that the duration of sedentary time in individuals with 

COPD can be considerably attributed to the extent of their involvement in light PA. 

Furthermore, in a broader context, its variation was also explained by step count, but 

not by their time/day in MVPA. This indicates that the determinant factors for the 

variation of sedentary time in individual with stable COPD involve the pattern of 

engagement in light PA and in overall PA at any intensity (such as step count) and not 

in moderate-to-vigorous PA. In addition, limitation by dyspnea in daily life, fat-free mass 

and functional exercise capacity also play a role. 

The findings of the present study somehow align with those of a systematic 

review on the correlates of sedentary behavior in COPD(13), where a few similar 

influencing factors were identified, such as disease severity, dyspnea and physical 

capacity. As for differentials in methodological aspects, the present study adds to that 

systematic review(13) the fact that the study was aimed specifically at identifying 

predictors of ST/day, and not only simple associations with a variety of variables. 

Moreover, the present study was developed in a socioeconomic context quite different 

than the vast majority of the previous literature, i.e., in a developing country and not in 

a high-income country. Further, a study by Murakami et al.(12) showed association of 



sedentarism with exercise capacity, dyspnea, lung function and muscle strength, 

whereas a study by Cheng et al.(29) identified a strong negative correlation of 

sedentarism with time spent in light physical activities. All these previous findings 

corroborate and support the present results, reassuring them in a sample with different 

physical-functional characteristics and in a different cultural, social and economic 

context.

It can also be drawn from the present results that, in a sample of older 

individuals with stable COPD, on average almost 2/3 of the awake time during the day 

was spent in activities of intensity below 1.5 METs, mostly sitting and reclined/lying. 

This is especially alarming in light of the results by Furlanetto et al.(5), who had 

previously shown that spending more than 70% of the time during the day in sedentary 

activities increases markedly the risk of mortality in this population. In fact, from the 

present sample, 15 individuals (i.e., almost 1/3 of the sample) had an average of 

ST/day above 70% of the time during the day, and more than 2/3 of the individuals had 

at least one assessment day with ST/day above 70%.

When it comes to reducing ST in individuals with COPD, the main focus of the 

literature so far has been on interventions involving exercise training (i.e., MVPA), 

which have shown very modest effects specifically for this goal(30). However, 

Cavalheri et al.(31) have defended the concept that, in order to reduce ST, the focus 

could rather be on increasing participation in light PA, which is an intermediate and 

more realistic goal in this population and offers a gateway to higher intensity PA. This 

could be more acceptable for individuals with COPD as it includes everyday activities 

such as those performed standing and walking slowly. Such an approach is in line with 

current PA guidelines, highlighting its importance in public health efforts (32). In the 

same line of reasoning, Hill et al.(33) also add that, due to the limited capacity of this 

population, increasing light PA (through reducing ST) may be a useful additional 

strategy, alongside traditional recommendations to increase time spent in MVPA when 

possible. Therefore, the finding that time in light PA is a main determinant of ST in 

individuals with COPD clearly corroborates and strengthens these concepts, in 

addition to being consistent with the previous literature(34). In simple words: differently 

than interventions focused mainly on MVPA, interventions focused on increasing light 

PA could have a direct impact on the reduction of ST (and consequently on patient’s 

health) due to their very strong and interdependent association. As an example, this 



has been previously shown in individuals with heart failure (HF). In this population, 

replacing only 10 minutes of ST with 10 minutes of light PA reduced the risks of all-

cause and cardiovascular disease-specific mortality by 7% (35). 

The present findings indicating daily step count as a determinant of ST is 

consistent with previous research showing the inverse relationship between steps per 

day and ST(36). Differently than what is believed by many, it is important to notice that 

step count is not a direct reflection of MVPA since it involves also light PA when 

performed very slowly, as in many individuals with COPD(6). In fact, it has been shown 

that only a limited fraction of walking in individuals with COPD can be considered as 

MVPA (37). In clinical settings, step count has proven to be a valuable metric, serving 

as a practical tool to identify individuals with COPD who exhibit both low levels of PA 

and high levels of ST. Furthermore, it represents a meaningful measure also in a 

broader context of public health(38). Moreover, in individuals with COPD, it is a 

significant determinant in shaping their PA levels and a crucial factor impacting their 

overall health status and the susceptibility to exacerbations(39, 40). Encouraging a 

more active and less sedentary lifestyle by meeting daily steps goals has the potential 

to augment PA levels, representing a practical and accessible intervention, as 

previously described(41).

Dyspnea is a common symptom in the daily life of individuals with COPD and 

can be assessed in a simple way using the MRC scale, which offers a quantifiable 

measure of its severity. Its association with ST can be attributed to the fact that dyspnea 

represents a barrier to perform PA in daily life, culminating in an inactive and sedentary 

lifestyle as patients may avoid activities that exacerbate their symptoms, thereby 

perpetuating the vicious circle of COPD(42). This phenomenon comprises the patients’ 

fear of worsening shortness of breath, even when engaging in light activities(43), 

besides reducing PA and  contributing to a decline of exercise capacity. 

A negative relationship was observed between ST and FFMI in the present 

study. Guo et al.(44) have previously found that low FFM in elderly individuals has 

potential for improvement through increased engagement in PA. Moreover, they 

conclude that the effects of PA program on body composition can be masked if only 

body weight or BMI is measured, and not fat-free mass(44). All these findings highlight 

the value of fat-free mass as one of the most important extrapulmonary features of 



COPD(45, 46), underscoring the need to include fat-free mass in the routine 

assessment of these individuals. On the other hand, the literature has focus mostly on 

the association of body composition with inactivity, and more studies on its association 

with ST are welcome. 

From a broader perspective, it is important to notice that reduced FFMI in 

individuals with COPD also correlates with reduced exercise capacity among those 

who are underweight or normal weight(47), further highlighting the role of muscle mass 

in maintaining physical performance. Therefore, these relationships in COPD are likely 

multifactorial, with reduced exercise capacity also prompting individuals to engage in 

less PA, thus adopting a more sedentary lifestyle to mitigate symptom exacerbation 

and further reducing fat-free mass. As well known, the decline in exercise capacity 

plays a vital role in further compromising PA levels(6). Notably, since PA level is a 

strong predictor of all-cause mortality in COPD(48, 49), this reinforces the benefits of 

increasing PA, even of light intensity, in order to potentially improve exercise capacity 

and mitigate sedentary behavior in this population(10). Ultimately, a relevant 

association of ST with exercise capacity (as assessed by the 6MWT) was also found 

in the present results.

Some limitations should be considered in this study. Firstly, due to its cross-

sectional design, we cannot infer causality among the variables involved, although an 

influence among them is likely since they were shown to be determinant factors of ST. 

Moreover, individuals with mild disease were not proportionally well represented in the 

present sample, so that these findings are essentially generalizable to the moderate 

and very severe disease at this moment.  

Conclusion

In individuals with COPD, the variance in sedentary time can be explained by 

exercise capacity, dyspnea, fat-free mass, step count and specially time/day in light 

PA, which reinforces the increase in light PA (rather than necessarily MVPA) as a 

strategy to reduce sedentary behavior.



References

1. Gibbs BB, Hergenroeder AL, Katzmarzyk PT, Lee IM, Jakicic JM. Definition, 
measurement, and health risks associated with sedentary behavior. Med Sci Sports 
Exerc. 2015;47(6):1295-300.
2. Thivel D, Tremblay A, Genin PM, Panahi S, Riviere D, Duclos M. Physical 
Activity, Inactivity, and Sedentary Behaviors: Definitions and Implications in 
Occupational Health. Front Public Health. 2018;6:288.
3. Katzmarzyk PT. Standing and mortality in a prospective cohort of Canadian 
adults. Med Sci Sports Exerc. 2014;46(5):940-6.
4. Schmid D, Ricci C, Baumeister SE, Leitzmann MF. Replacing Sedentary Time 
with Physical Activity in Relation to Mortality. Med Sci Sports Exerc. 2016;48(7):1312-
9.
5. Furlanetto KC, Donaria L, Schneider LP, Lopes JR, Ribeiro M, Fernandes KB, 
et al. Sedentary Behavior Is an Independent Predictor of Mortality in Subjects With 
COPD. Respir Care. 2017;62(5):579-87.
6. Pitta F, Troosters T, Spruit MA, Probst VS, Decramer M, Gosselink R. 
Characteristics of physical activities in daily life in chronic obstructive pulmonary 
disease. Am J Respir Crit Care Med. 2005;171(9):972-7.
7. Tekerlek H, Cakmak A, Calik-Kutukcu E, Arikan H, Inal-Ince D, Saglam M, et 
al. Exercise Capacity and Activities of Daily Living are Related in Patients With 
Chronic Obstructive Pulmonary Disease. Arch Bronconeumol (Engl Ed). 
2020;56(4):208-13.
8. Marshall SJ, Jones DA, Ainsworth BE, Reis JP, Levy SS, Macera CA. 
Race/ethnicity, social class, and leisure-time physical inactivity. Med Sci Sports 
Exerc. 2007;39(1):44-51.
9. Garcia-Aymerich J, Lange P, Benet M, Schnohr P, Anto JM. Regular physical 
activity reduces hospital admission and mortality in chronic obstructive pulmonary 
disease: a population based cohort study. Thorax. 2006;61(9):772-8.
10. Gimeno-Santos E, Frei A, Steurer-Stey C, de Batlle J, Rabinovich RA, Raste 
Y, et al. Determinants and outcomes of physical activity in patients with COPD: a 
systematic review. Thorax. 2014;69(8):731-9.
11. Demeyer H, Donaire-Gonzalez D, Gimeno-Santos E, Ramon MA, J DEB, 
Benet M, et al. Physical Activity Is Associated with Attenuated Disease Progression in 
Chronic Obstructive Pulmonary Disease. Med Sci Sports Exerc. 2019;51(5):833-40.
12. Murakami Y, Minakata Y, Kato M, Sasaki S, Azuma Y, Kawabe K, et al. 
Determinants of Activity Phenotype in Patients with Chronic Obstructive Pulmonary 
Disease. Int J Chron Obstruct Pulmon Dis. 2023;18:1919-29.
13. Harding S, Richardson A, Glynn A, Hodgson L. Influencing factors of 
sedentary behaviour in people with chronic obstructive pulmonary disease: a 
systematic review. BMJ Open Respir Res. 2024;11(1).
14. Global Strategy for the Diagnosis, Management, and Prevention of Chronic 
Obstructive Pulmonary Disease. Global Initiative for Chronic Obstructive Lung 



Disaese (GOLD) (2024 report). Available from: www.goldcopd.org. Last acessed in 
01/06/2024.
15. Kozey-Keadle S, Libertine A, Lyden K, Staudenmayer J, Freedson PS. 
Validation of wearable monitors for assessing sedentary behavior. Med Sci Sports 
Exerc. 2011;43(8):1561-7.
16. Webster KE, Colabianchi N, Ploutz-Snyder R, Gothe N, Smith EL, Larson JL. 
Comparative assessment of ActiGraph data processing techniques for measuring 
sedentary behavior in adults with COPD. Physiol Meas. 2021;42(8).
17. Bertoche MP, Furlanetto KC, Hirata RP, Sartori L, Schneider LP, Mantoani LC, 
et al. Assessment of sedentary behaviour in individuals with COPD: how many days 
are necessary? ERJ Open Res. 2023;9(4).
18. Demeyer H, Mohan D, Burtin C, Vaes AW, Heasley M, Bowler RP, et al. 
Objectively Measured Physical Activity in Patients with COPD: Recommendations 
from an International Task Force on Physical Activity. Chronic Obstr Pulm Dis. 
2021;8(4):528-50.
19. Lukaski HC, Bolonchuk WW, Hall CB, Siders WA. Validation of tetrapolar 
bioelectrical impedance method to assess human body composition. J Appl Physiol 
(1985). 1986;60(4):1327-32.
20. Steiner MC, Barton RL, Singh SJ, Morgan MD. Bedside methods versus dual 
energy X-ray absorptiometry for body composition measurement in COPD. Eur 
Respir J. 2002;19(4):626-31.
21. Graham BL, Steenbruggen I, Miller MR, Barjaktarevic IZ, Cooper BG, Hall GL, 
et al. Standardization of Spirometry 2019 Update. An Official American Thoracic 
Society and European Respiratory Society Technical Statement. Am J Respir Crit 
Care Med. 2019;200(8):e70-e88.
22. Miller MR, Crapo R, Hankinson J, Brusasco V, Burgos F, Casaburi R, et al. 
General considerations for lung function testing. Eur Respir J. 2005;26(1):153-61.
23. Pereira CA, Sato T, Rodrigues SC. New reference values for forced spirometry 
in white adults in Brazil. J Bras Pneumol. 2007;33(4):397-406.
24. Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V, Saey D, et al. An 
official European Respiratory Society/American Thoracic Society technical standard: 
field walking tests in chronic respiratory disease. Eur Respir J. 2014;44(6):1428-46.
25. Britto RR, Probst VS, de Andrade AF, Samora GA, Hernandes NA, Marinho 
PE, et al. Reference equations for the six-minute walk distance based on a Brazilian 
multicenter study. Braz J Phys Ther. 2013;17(6):556-63.
26. Nyberg A, Saey D, Maltais F. Why and How Limb Muscle Mass and Function 
Should Be Measured in Patients with Chronic Obstructive Pulmonary Disease. Ann 
Am Thorac Soc. 2015;12(9):1269-77.
27. Kovelis D, Segretti NO, Probst VS, Lareau SC, Brunetto AF, Pitta F. Validation 
of the Modified Pulmonary Functional Status and Dyspnea Questionnaire and the 
Medical Research Council scale for use in Brazilian patients with chronic obstructive 
pulmonary disease. J Bras Pneumol. 2008;34(12):1008-18.
28. Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha JA. 
Usefulness of the Medical Research Council (MRC) dyspnoea scale as a measure of 



disability in patients with chronic obstructive pulmonary disease. Thorax. 
1999;54(7):581-6.
29. Cheng SWM, Alison JA, Stamatakis E, Dennis SM, McKeough ZJ. Patterns 
and Correlates of Sedentary Behaviour Accumulation and Physical Activity in People 
with Chronic Obstructive Pulmonary Disease: A Cross-Sectional Study. COPD. 
2020;17(2):156-64.
30. Coll F, Cavalheri V, Gucciardi DF, Wulff S, Hill K. In People With COPD, There 
Is Limited Evidence That Exercise Training Reduces Sedentary Time, and Behavior 
Change Techniques Are Poorly Reported: Systematic Review and Meta-Analysis. 
Phys Ther. 2021;101(7).
31. Cavalheri V, Straker L, Gucciardi DF, Gardiner PA, Hill K. Changing physical 
activity and sedentary behaviour in people with COPD. Respirology. 2016;21(3):419-
26.
32. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. 
World Health Organization 2020 guidelines on physical activity and sedentary 
behaviour. Br J Sports Med. 2020;54(24):1451-62.
33. Hill K, Gardiner PA, Cavalheri V, Jenkins SC, Healy GN. Physical activity and 
sedentary behaviour: applying lessons to chronic obstructive pulmonary disease. 
Intern Med J. 2015;45(5):474-82.
34. Mesquita R, Meijer K, Pitta F, Azcuna H, Goertz YMJ, Essers JMN, et al. 
Changes in physical activity and sedentary behaviour following pulmonary 
rehabilitation in patients with COPD. Respir Med. 2017;126:122-9.
35. Kim Y, Canada JM, Kenyon J, Billingsley HE, Arena R, Lavie CJ, et al. Effects 
of Replacing Sedentary Time With Physical Activity on Mortality Among Patients With 
Heart Failure: National Health and Nutrition Examination Survey Follow-Up Study. 
Mayo Clin Proc. 2022;97(10):1897-903.
36. Cheng SWM, Alison JA, Stamatakis E, Dennis SM, McKeough ZJ. Validity and 
Accuracy of Step Count as an Indicator of a Sedentary Lifestyle in People With 
Chronic Obstructive Pulmonary Disease. Arch Phys Med Rehabil. 2023;104(8):1243-
52.
37. Vitorasso R, Camillo CA, Cavalheri V, Aparecida Hernandes N, Cortez 
Verceze A, Sant'Anna T, et al. Is walking in daily life a moderate intensity activity in 
patients with chronic obstructive pulmonary disease? Eur J Phys Rehabil Med. 
2012;48(4):587-92.
38. Lee IM, Buchner DM. The importance of walking to public health. Med Sci 
Sports Exerc. 2008;40(7 Suppl):S512-8.
39. Moy ML, Teylan M, Weston NA, Gagnon DR, Garshick E. Daily step count 
predicts acute exacerbations in a US cohort with COPD. PLoS One. 
2013;8(4):e60400.
40. Garcia-Rio F, Rojo B, Casitas R, Lores V, Madero R, Romero D, et al. 
Prognostic value of the objective measurement of daily physical activity in patients 
with COPD. Chest. 2012;142(2):338-46.



41. Cheng SWM, Guan C, Dennis S, Alison J, Stamatakis E, McKeough Z. A 
behaviour change intervention to reduce sedentary behaviour in chronic obstructive 
pulmonary disease: a qualitative study. Physiotherapy. 2024;124:9-20.
42. Ramon MA, Ter Riet G, Carsin AE, Gimeno-Santos E, Agusti A, Anto JM, et al. 
The dyspnoea-inactivity vicious circle in COPD: development and external validation 
of a conceptual model. Eur Respir J. 2018;52(3).
43. Tangri S, Woolf CR. The breathing pattern in chronic obstructive lung disease 
during the performance of some common daily activities. Chest. 1973;63(1):126-7.
44. Guo SS, Zeller C, Chumlea WC, Siervogel RM. Aging, body composition, and 
lifestyle: the Fels Longitudinal Study. Am J Clin Nutr. 1999;70(3):405-11.
45. Jones SE, Maddocks M, Kon SS, Canavan JL, Nolan CM, Clark AL, et al. 
Sarcopenia in COPD: prevalence, clinical correlates and response to pulmonary 
rehabilitation. Thorax. 2015;70(3):213-8.
46. Harimoto N, Shirabe K, Yamashita YI, Ikegami T, Yoshizumi T, Soejima Y, et al. 
Sarcopenia as a predictor of prognosis in patients following hepatectomy for 
hepatocellular carcinoma. Br J Surg. 2013;100(11):1523-30.
47. Machado FVC, Vogelmeier CF, Jorres RA, Watz H, Bals R, Welte T, et al. 
Differential Impact of Low Fat-Free Mass in People With COPD Based on BMI 
Classifications: Results From the COPD and Systemic Consequences-Comorbidities 
Network. Chest. 2023;163(5):1071-83.
48. Pitta F, Troosters T, Probst VS, Spruit MA, Decramer M, Gosselink R. Physical 
activity and hospitalization for exacerbation of COPD. Chest. 2006;129(3):536-44.
49. Waschki B, Kirsten A, Holz O, Muller KC, Meyer T, Watz H, et al. Physical 
activity is the strongest predictor of all-cause mortality in patients with COPD: a 
prospective cohort study. Chest. 2011;140(2):331-42.





chamado “Redução do comportamento sedentário em indivíduos com DPOC”, cujo 





– – –

–

– –

julianaamaro
Retângulo

julianaamaro
Retângulo

julianaamaro
Retângulo
































