[e—— .
Taylor & Francis
Taylor & Francis Group

COPD: Journal of Chronic Obstructive Pulmonary Disease

ISSN: (Print) (Online) Journal homepage: informahealthcare.com/journals/icop20

Physical Activity Levels and Associated Factors in a
Latin American COPD Population of Patients. The
LASSYC Study

Laura Mendoza, Maria Montes de Oca, Maria Victorina L6pez Varela,

Alejandro Casas, Alejandra Ramirez-Venegas, Ana Lépez, Luis Ugalde,
Fernando C. Wehrmeister, Filip Surmonti, Ana M. B. Menezes & Marc

Miravitlles

To cite this article: Laura Mendoza, Maria Montes de Oca, Maria Victorina Lopez Varela,
Alejandro Casas, Alejandra Ramirez-Venegas, Ana Lépez, Luis Ugalde, Fernando C.
Wehrmeister, Filip Surmonti, Ana M. B. Menezes & Marc Miravitlles (2021) Physical Activity
Levels and Associated Factors in a Latin American COPD Population of Patients. The LASSYC
Study, COPD: Journal of Chronic Obstructive Pulmonary Disease, 18:4, 393-400, DOI:
10.1080/15412555.2021.1937090

To link to this article: https://doi.org/10.1080/15412555.2021.1937090

@ Published online: 28 Jun 2021.

\]
C;/ Submit your article to this journal &

||I| Article views: 1188

A
& View related articles &'

o

(&) view Crossmark data &'

CrossMark

@ Citing articles: 3 View citing articles &

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journallnformation?journalCode=icop20


https://informahealthcare.com/action/journalInformation?journalCode=icop20
https://informahealthcare.com/journals/icop20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1080/15412555.2021.1937090
https://doi.org/10.1080/15412555.2021.1937090
https://informahealthcare.com/action/authorSubmission?journalCode=icop20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=icop20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1080/15412555.2021.1937090?src=pdf
https://informahealthcare.com/doi/mlt/10.1080/15412555.2021.1937090?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/15412555.2021.1937090&domain=pdf&date_stamp=28 Jun 2021
http://crossmark.crossref.org/dialog/?doi=10.1080/15412555.2021.1937090&domain=pdf&date_stamp=28 Jun 2021
https://informahealthcare.com/doi/citedby/10.1080/15412555.2021.1937090?src=pdf
https://informahealthcare.com/doi/citedby/10.1080/15412555.2021.1937090?src=pdf

COPD: JOURNAL OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE
2021, VOL. 18, NO. 4, 393-400
https://doi.org/10.1080/15412555.2021.1937090

Routledge

Taylor & Francis Group

39a311N0Y

‘ W) Check for updates‘

Physical Activity Levels and Associated Factors in a Latin American COPD
Population of Patients. The LASSYC Study

Laura Mendoza?, Maria Montes de OcaP, Maria Victorina Lopez Varela®, Alejandro Casas?, Alejandra
Ramirez-Venegas®, Ana Lépez!, Luis Ugalded, Fernando C. Wehrmeister®, Filip Surmonti, Ana M. B.
Menezes" (®» and Marc Miravitlles’

aNeumology Unit, Hospital Clinico Universidad de Chile, Santiago de Chile, Chile; "Hospital Universitario de Caracas, Universidad Central de
Venezuela, Caracas, Venezuela; ‘Pneumology Department, Universidad de la Republica, Montevideo, Uruguay; Pneumology Department,
Fundaciéon Neumolégica Colombiana, Universidad del Rosario, Bogotd, Colombia; ¢Instituto Nacional de Enfermedades Respiratorias Ismael
Cosio Villegas, Ciudad de México, México; fHospital Privado Universitario de Cérdoba, Cérdoba, Argentina; 9Clinica Americana, San José,
Costa Rica; "Post-Graduate Program in Epidemiology, Federal University of Pelotas, Pelotas, Brazil; ‘AstraZeneca, Wilmington, Delaware, USA;
iDepartment of Pneumology. Hospital Universitari Vall d"Hebron, Vall d’Hebron Institut de Recerca (VHIR), Vall d’Hebron Barcelona Hospital
Campus; CIBER de Enfermedades Respiratorias (CIBERES), Barcelona, Spain

ARTICLE HISTORY
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Reduced physical activity (PA) is an independent risk factor for lung function decline, hospitalization ~ Accepted 26 May 2021
and mortality in chronic obstructive pulmonary disease (COPD) and affects a large proportion of  keywoRDs
patients from Europe and the United States. However, little is known of the level of PA of COPD Physical activity;
patients in Latin America. The aim of this study was to provide information of the level of PA and COPD;

its determinants in COPD patients in Latin America. This is an observational, cross-sectional study Latin America
on patients with COPD in seven Latin American countries. PA level was evaluated with the short

version of the International Physical Activity Questionnaire (IPAQ) and the association between PA

and other variables was investigated. Complete information of PA level was obtained in 734 COPD

patients consecutively recruited from specialized outpatient clinics; 448 (61%) were men, with a

mean age of 69.6years (standard deviation [SD]=8.7) and a mean FEV, (% predicted) = 49.1%

(17.5%). In 37.9% the level of PA was low, and the average sitting time was 36.1h per week.

Patients with low levels of PA were older, with higher levels of dyspnea and higher CAT scores.

Additionally, we found that patients with low level of PA presented more symptoms during the

day. Low levels of PA have been observed in a large proportion of COPD patients of Latin America,

which is higher in women and older patients and it is related with worse functional and clinical

characteristics.

Introduction or rheumatoid arthritis [1,6-8]. Additionally, there is evi-
dence showing that physical inactivity affects COPD patients
from earlier stages of the disease [9].

Currently, little is known about the level of PA in Latin
American patients with COPD [10]. Therefore, it is relevant
to have information regarding the PA level in COPD patients
in this area and its determinants in order to design effective
interventions with the aim to increase the PA level of COPD
patients. In this context, we have analyzed the data collected

T £ th ) " n COPD . in a large multicenter, international study conducted in Latin
Wo Of Hhe main symptoms in are a Progressive A merica with the objective to determine the level of PA of

exer'nonal 'dysp nea and a 'grac.il'lal intolerance to EXCICISe,  COPD patients and the determinant factors associated with
leading to inactivity and disability as a natural progression
low levels of PA.

of the disease [5]. Furthermore, inactivity by itself induces
a higher physical deterioration creating a vicious circle that
leads t? isolation and incregsed .mortamy' [2]. . Methods

A high prevalence of physical inactivity in COPD patients
from Europe and United States of America has been The Latin American Study of 24-hour SYmptoms in Chronic
described, and this inactivity is more prevalent in COPD  Obstructive Pulmonary Disease (LASSYC) was an observa-
than in other chronic conditions such as diabetes mellitus tional, multicenter, multinational, cross-sectional,

Physical activity (PA) is defined as any bodily movement
produced by skeletal muscles that results in an energy
expenditure, and it is a clinical parameter of increasingly
relevance for many chronic conditions [1]. Specifically, in
chronic obstructive pulmonary disease (COPD) a reduction
in the level of PA is an independent risk factor for accel-
erated lung function decline, hospitalization and mortal-
ity [2-4].
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non-interventional study (Clinical Trial Number
NCT02789540) which primary objective was to describe the
prevalence, severity and characteristics of respiratory symp-
toms in COPD patients from seven Latin American coun-
tries: Argentina, Chile, Colombia, Costa Rica, Guatemala,
Mexico, and Uruguay [11, 12]. In the current manuscript
we present the results of an analysis of the PA and its
determinants in the whole population.

The protocol of the study has been previously described
in detail [11]. Inclusion criteria were male and female out-
patients, aged from 40years old, diagnosed of COPD at least
for 1year, at least one spirometry with a COPD diagnosis
using the post-bronchodilator forced expiratory volume in
1s/forced vital capacity (FEV,/FVC) <0.70 criteria in the
previous 12months and current or ex-smokers (10
pack-years). Patients were classified according to the GOLD
2013 spirometric stages I to IV and groups A to D [13].
Exclusion criteria were diagnosis of sleep apnea or any other
chronic respiratory disease and any acute or chronic con-
dition that would limit the patients ability to participate in
the study.

Patients were consecutively recruited from specialized
outpatient clinics and there was only one scheduled study
visit in stable state which selected patients were asked to
provide data on disease-related symptomatology assessed
during a 24-hour day, health-related quality of life (HRQoL)
and PA. The following data were collected: social demo-
graphics, health insurance system, lifestyle, smoking history,
comorbidities, level of dyspnea, disease severity, prescribed
COPD treatments, exacerbation history and healthcare
resource utilization during the last 12months. The study
was performed in line with the Declaration of Helsinki and
was approved by board and local ethics committee of all
participating centers and all patients provided written
informed consent.

PA level was evaluated with the short version of the
International Physical Activity Questionnaire (IPAQ) which
consists in 4 generics items for self-administered use [14].
IPAQ short version was designed primarily for adults (range
of 15-69years) and there are validated versions available in
more than 10 languages [15]. The IPAQ short form asks
about three specific types of activity (walking,
moderate-intensity activities and vigorous-intensity activi-
ties). It provides separate scores for time (minutes) and
frequency (days) in each type of activity, also includes a
sitting question as an additional indicator of sedentarism.
The IPAQ short form identifies the total minutes over the
last seven days spent in each type of PA, responses are
converted to metabolic equivalent task (MET) according to
the IPAQ scoring protocol (8.0 MET for each minute of
vigorous activity, 4 MET for each minute of moderate activ-
ity and 3.3 MET for each minute of walking). Afterwards,
a sum of MET is obtained, allowing to categorize subjects
in: High level of PA for subjects spending in one week at
least 1500 MET in vigorous activities or who spend 3000
MET in a week of moderate plus vigorous PA; moderate
level of PA applies for each of the following 3 criteria: 3 or
more days of vigorous activity of at least 20 min per day, 5
or more days of moderate-intensity activity and/or walking

of at least 30min per day, 5 or more days of any combi-
nation of walking, moderate-intensity or vigorous-intensity
activities achieving a minimum of at least 600 MET at week;
tinally, low level of PA is for activity under moderate level
of PA [15].

Level of dyspnea was quantified with the modified
Medical Research Council (mMRC) dyspnea scale [16]. As
a measure of COPD prognosis, we used the Body Mass
Index (BMI), Airflow Obstruction, Dyspnea and
Exacerbations (BODEx) index, HRQoL was evaluated with
the COPD Assessment Test (CAT) questionnaire and comor-
bidity was evaluated with the COPD comorbidity index
(COPD specific comorbidity test [COTE]) [17-19].

The Evaluating Respiratory Symptoms (E-RS) in COPD
questionnaire was used to evaluate daytime symptoms
(E-RS™: COPD; formerly EXAcerbations of Chronic pulmo-
nary disease Tool [EXACT™] - Respiratory Symptoms) [20].
The EXACT and E-RS are owned by Evidera, permission
to use these instruments was obtained from Evidera [exact-
pro@evidera.com].

Morning symptoms were assessed with the Early Morning
Symptoms of COPD Instrument (EMSCI), which assesses
symptoms that occur during the time from when patients
get out of bed to start their daily living activities through
the moment that they are ready for activities of the day at
study visit [21]. The nighttime symptoms were assessed with
the Nighttime Symptoms of COPD Instrument (NiSCI). The
NiSCI assesses symptoms that occur from the time from
when patients go to bed the previous night until they wake
up and get out of bed to start their daily living activities
of the day of study visit [22].

Statistical analysis

Descriptive statistics included the absolute and relative fre-
quencies for categorical variables and mean and standard
deviation (SD) for numerical ones.

In order to test associations of the level of PA with other
characteristics we classified patients into tertiles, according
with their level of PA. We also tested association between
sitting time and other variables using two different methods:
Firstly, we divided the population into tertiles according to
sitting time with the highest tertile (more time sitting a
day) as the reference; secondly, patients who spent 6 or
more hours a day sitting were compared with the remaining
patients. To analyze the relationship between PA and sitting
time with symptoms at different times during the 24-hours
day we classified patients in a dichotomic way, as daytime,
early morning and nighttime symptomatic versus not symp-
tomatic as in the previous publication [11].

Analyses are presented as unadjusted and adjusted analysis
by age, BMI, smoking status, COTE index, mMRC scale,
FEV % predicted, CAT score, BODEx index and number of
ambulatory exacerbations. For these analyses, we dichotomize
the PA tertiles in low and moderate/high levels, being the
last category used as the reference one. The adjusted analysis
was performed through a stepwise model, with only variables
with p-values <0.2 included in the model, and those with a
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p-value lower than 5% were considered as statistically signif-
icant and were kept in the model. Collinearity and multicol-
linearity were evaluated. For collinearity between variables,
we conducted a Pearson correlation and consider a value
below —0.85 and higher than 0.85 as suggestive of the pres-
ence of collinearity. In the adjusted analysis, we evaluated the
variance inflation factor and consider a mean value of 8.0
suggestive of the presence of multicollinearity in the model.
As there is a well-known difference of PA levels by sex, we
opted to stratify the analysis. All analyses were performed
using Stata 13.1 (StatCorp LP, 2013. Stata Statistical Software:
Release 13, College Station. TX. USA).

Results

A total of 795 patients were included, among them 734 (92.3%)
COPD patients had complete information of PA level and they
constitute the population of the current study. Of them, 448
(61%) were men, with a mean age of 69.6years (SD = 8.7)
and a mean FEV, (% predicted) = 49.1% (17.5%) (Table 1).

Levels of physical activity and associated factors

The levels of PA according to the scores of the IPAQ ques-
tionnaire are shown in Figure 1. Patients reporting low level
of PA included a higher proportion of women, were older,
had lower FEV, (%) and FEV,/FVC, were more symptomatic
(higher score of mMRC scale and CAT), reported higher
frequency of ambulatory exacerbations, presented a higher
score of BODEx and higher frequency of symptoms during
the day (global ERS score and specifically the breathlessness

Table 1. Patient’s characteristics according with the level of physical activity.
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domain) (Table 1). In a multilevel model, being level 1 the
country and level 2 the individuals, we found that intraclass
correlation was lower than 6% indicating there is no role
of the country on the proposed results (data not shown).
In an adjusted analysis, for the whole population, low levels
of PA (third tertile of the IPAQ questionnaire scores) were
significantly associated with older age, higher levels of dys-
pnea and higher CAT scores, with small differences between
both sexes. In females the significant association was
observed with age and mMRC and in males with mMRC
and CAT scores (Table 2). No evidence of collinearity or
multicollinearity in the models was found.

The distribution of levels of PA according to the GOLD
severity stages I to IV or GOLD groups A to D are shown
in Figures 2 and 3.

Time spent in different types of physical activity

Patients spent a mean of 49.7 min per day walking, 36.2min
doing moderate and 18.6 min doing vigorous PA, while mean
sitting time was 36.1h per week (5.1h per day). A significant
difference between sexes was observed in vigorous PA, with
men being more active than women (mean of 25.7 versus
8.0min per day, p<0.001, Figure 4).

Association of symptoms during early morning,
daytime and nighttime with levels of physical activity

The analysis of association between respiratory symptoms
during the whole day and low level of PA only showed a
significant association of daytime symptoms and low levels

Low physical Moderate physical High physical
All patients activity levels activity levels activity levels

Characteristics N=734 N=278 N=169 N=287 p-value

Age, years, mean (SD) 69.6 (8.7) 70.8 (8.7) 70.5 (8.5) 67.8 (8.5) <0.001

Sex. Male, n (%) 448 (61.0) 154 (55.4) 101 (59.8) 193 (67.3) 0.014

BMI, kg/m?, mean (SD) 25.7 (5.1) 25.8 (5.5) 25.4 (4.9) 25.9 (4.8) 0.540

Active smokers, n (%) 114 (15.5) 43 (15.5) 26 (15.4) 45 (15.7) 0.996

Smoking history, pack-years, mean (SD) 42.2 (19.1) 43.4 (18.9) 41.3 (19.5) 41.7 (19.4) 0.510

COTE index, median (IQR) 0(;1) 0 (0; 2) 0 (0; 1) 0(0;1) 0.217

mMRC scale, mean (SD) 1.8 (1.0) 2.1 (1.1) 1.9 (1.0) 1.5 (0.9) <0.001

Spirometry, mean (SD)

Post-BD FVC (% predicted) 73.0 (18.9) 71.3 (19.7) 74.2 (18.0) 74.0 (18.6) 0.170

Post- BD FEV, (% predicted) 49.1 (17.5) 47.1 (18.3) 49.1 (15.5) 51.0 (17.6) 0.032
FEV,/FVC (%) 49.1 (11.4) 48.0 (12.0) 48.5 (11.0) 50.5 (11.0) 0.030

CAT, mean (SD) 15.3 (8.1) 17.1 (7.9) 15.5 (7.8) 13.5 (8.0) <0.001

BODEx, mean (SD) 2.9 (1.9) 3.4 (2.0) 29 (1.8) 2.5 (1.7) <0.001

Exacerbations in past year, median (IQR)

Ambulatory 1(0; 2) 1(0; 2) 1(0; 2) 0(0; 2) 0.002
Hospital based 0(;0 0(;1) 0 (0; 0) 0 (0; 0) 0.423

E-RS score, median (IQR)

Total 9 (4, 14) 10 (6; 16) 8 (4,14 8 (4; 13) 0.011
Breathlessness domain 5(2; 8) 6 (3; 10) 5(1; 8) 4(1,8) <0.001
Cough & sputum domain 3(1; 4) 3(1; 4) 3(1; 4) 2(1;4) 0.874
Chest symptoms domain 1(0; 3) 1(0; 3) 1(0; 3) 1(0; 3) 0.888

Early morning symptoms severity score, median (IQR) 2 (1;5) 3(1;5) 2 (1;5) 2(1;4) 0.483

Nighttime symptoms severity score, median (IQR) 1 (0; 3) 1 (0; 3) 0 (0; 3) 1 (0; 3) 0.948

Night awakes, median (IQR) 0 (0; 0) (0; 0) (0; 0) (0; 0) 0.473

Abbreviations: BD: bronchodilator; BMI: Body mass index; BODEx: Body mass index, obstruction, dyspnea and exacerbations; CAT: COPD assessment test;
E-RS: Evaluating respiratory symptoms; FEV,: Forced expiratory volume in 1s; FVC: Forced vital capacity; IQR: interquartile range; mMRC: modified Medical

Research Council Dyspnea scale; SD: standard deviation.
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39%

m low = Moderate High

Figure 1. Distribution of patients according with the level of physical
activity.

High: Percentage with high physical activity, Moderate: Percentage with mod-
erate physical activity, Low: percentage with low physical activity.

of PA in men in unadjusted analysis (OR= 1.61; 95% Cl=
1.02 to 2.53; p=0.041), but no significant associations were
observed in the adjusted analysis (Table 3). No evidence of

collinearity or multicollinearity was found.

Association of symptoms during early morning,
daytime and nighttime with sitting time

In the unadjusted analysis, the risk to spend 6 or more
hours a day sitting was higher in patients who presented

daytime symptoms (OR = 1.52, p=0.015); however, this
association disappeared after adjustment for age, BMI,
smoking status, COTE index, mMRC scale, FEV, (%), CAT
score, BODEx index and number of ambulatory exacerba-
tions in the previous year.

The relationship between sitting time using the higher
tertile as reference and symptoms during early morning,
daytime and nighttime was also not significant neither
consistent.

Discussion

Our results showed that near 40% of patients with COPD
in Latin America presented low levels of PA and spent
approximately 36h per week (more than 5h a day) sitting.
Patients with low levels of PA were older, presented worse
lung function, were more symptomatic, presented more fre-
quency of exacerbations and were more frequently women.
Additionally, we found that patients with low level of PA
presented more symptoms during the day; however, patients
with low level of PA or who spend more time sitting did
not present any particular pattern of symptoms during the
day (early morning, nighttime or during day symptoms).
Low levels of PA in COPD have been previously demon-
strated in patients mainly from United States and Europe
[1,6-8,23]. Moreover, it has been clearly demonstrated that

Table 2. Unadjusted and adjusted association between patients’ characteristics with low levels of physical activity. (lower tertile).

Unadjusted analysis

Adjusted analysis

95% Cl 95% Cl
Variables OR Lower bound Upper bound p-value OR Lower bound  Upper bound p-value
Females Age (years) 1.04 1.01 1.07 0.009 1.04 1.01 1.07 0.012
BMI (kg/m?) 0.99 0.95 1.04 0.775 - - - -
Smoking status 1.49 0.81 272 0.200 - - - -
COTE index 1.02 0.93 1.1 0.689 - - - -
mMRC scale 1.55 1.21 1.97 <0.001 1.44 1.13 1.84 0.004
FEV, (% predicted) 0.99 0.98 1.01 0.298 - - - -
CAT score 1.03 1.00 1.06 0.047 - - - -
BODEx index 1.21 1.06 1.38 0.004 - - - -
Ambulatory exacerbations 1.09 0.95 1.25 0.201 - - - -
Males Age (years) 1.02 0.99 1.04 0.076 - - - -
BMI (kg/mz) 1.01 0.97 1.05 0.720 - - - -
Smoking status 0.77 0.44 1.36 0.365 - - - -
COTE index 1.12 0.94 1.33 0.216 - - - -
mMRC scale 1.55 1.28 1.88 <0.001 1.36 1.10 1.68 0.004
FEV1 (% predicted) 0.99 0.98 1.00 0.019 - - - -
CAT score 1.05 1.03 1.08 <0.001 1.04 1.01 1.07 0.005
BODEX index 1.27 1.14 1.42 <0.001 - - - -
Ambulatory exacerbations 1.13 0.99 1.29 0.067 - - - -
Both Sex (females) 1.46 1.08 1.98 0.015 - - - -
Age (years) 1.03 1.01 1.04 0.003 1.02 1.00 1.04 0.028
BMI (kg/mz) 1.00 0.97 1.03 0.919 - - - -
Smoking status 1.01 0.67 1.52 0.970 - - - -
COTE index 1.06 0.99 1.14 0.108 - - - -
mMRC scale 1.56 1.34 1.81 <0.001 1.35 1.14 1.60 <0.001
FEV1 (% predicted) 0.99 0.98 1.00 0.018 - - - -
CAT score 1.05 1.03 1.07 <0.001 1.03 1.01 1.05 0.012
BODEX index 1.25 1.15 1.36 <0.001 - - - -
Ambulatory exacerbations 1.12 1.02 1.23 0.016 - - - -

Smoking status: former or current smoking. Adjusted analysis were made using a stepwise approach, thus the variables with association measures were
mutually adjusted.
Abbreviations: BMI: Body mass index; BODEx: Body mass index, obstruction, dyspnea and exacerbations; FEV,: Forced expiratory volume in 1s; mMRC: modified

Medical Research Council Dyspnea scale.
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Table 3. Unadjusted and adjusted association between symptoms during early morning. night and daytime with low levels of physical activity. (lower

tertile).
Unadjusted analysis Adjusted analysis
95% Cl 95% ClI
Sex Symptoms OR Lower bound Upper Bound p-value OR Lower bound Upper Bound p-value
Female Early morning 1.55 0.90 2.67 0.111 1.20 0.60 237 0.606
Night 1.13 0.60 2.1 0.706 0.87 0.41 1.84 0.708
Daytime 1.23 0.73 2.07 0.427 0.79 0.39 1.62 0.518
Male Early morning 1.44 0.85 2.45 0.177 0.74 0.39 1.40 0.351
Night 1.01 0.60 1.70 0.973 0.59 0.32 1.09 0.093
Daytime 1.61 1.02 2.53 0.041 0.81 0.45 1.44 0.464

Abbreviation: OR: Odds ratio.

low levels of PA have an impact on mortality, exacerbations
requiring hospitalization, and HRQoL [1-4]. To the best of
our knowledge, the current study is the first to characterize
the level of PA in different patients with COPD in Latin
America; it included patients from seven countries and
allowed us to analyze relationships between levels of PA
and other variables such as respiratory symptoms
and HRQoL.

Patients with COPD present reduced levels of PA irre-
spective of the method for measurement used, although
the proportion of inactive patients may vary between ques-
tionnaires and objective measurements [24]. Studies using
questionnaires have shown similar results to ours; for exam-
ple, Garcia-Aymerich et al. [2] reported that 21% of COPD
patients had low or very low levels of PA, and Parada et al.
[10] using the IPAQ questionnaire, described that 38% of
112 COPD patients presented low levels of PA, almost
identical to the 37.9% observed in our population. However,
studies using objective methods, such as accelerometers,
have found a higher proportion of patients with low level
of PA compared with our results, for instance, Pitta et al.
[25] using an activity monitor, reported that COPD patients
spend only 44 min per day walking. It has been well doc-
umented that questionnaires may be affected by recall bias,
with a tendency to report higher levels than those observed
using objective measurements [24].

Several studies observed that the clinical characteristics
of COPD are only weakly related to levels of PA and do
not completely explain the level of PA [I, 6, 10], the most
frequently identified factors associated with reduced PA were
older age, increased dyspnea, poor HRQoL, depression and
more impaired lung function [1, 6, 8, 10]. We have extended
these results by identifying other factors significantly asso-
ciated with low levels of PA in our population of Latin
American patients with COPD; among them, the female
sex, the higher frequency of exacerbations in the previous
year and, in particular, the higher frequency and intensity
of respiratory symptoms measured by the CAT question-
naire. These results suggest the presence of at least two
possible vicious circles in patients with COPD [26]: the first
refers to the low levels of PA associated to depression and
symptoms measured by the CAT scores. This relationship
between depression and low PA may be bidirectional, inac-
tive patients may be more depressed and depressed patients
may be more inactive. In addition, depression influences
the CAT scores [27], and a worse CAT score may reflect
both, increased symptoms and depression, both of them

with a negative impact in PA [I, 7]. On the other hand,
the second vicious circle includes exacerbations and low PA;
frequent and severe exacerbations may be a cause of low
PA [28], but also prospective studies suggest that exacerba-
tions are more frequent in patients with low PA [1]. These
findings indicate that, in addition to direct strategies to
increase PA levels, active screening and treatment of depres-
sion and effective treatments to prevent exacerbations may
result in improvements of PA [29]. Interestingly, low levels
of PA were already observed in early or milder stages of
COPD (GOLD I-II and GOLD A-B), which is consistent
with previous studies [9, 30].

Walking is by far the most frequent type of PA for
patients with COPD. It is interesting to see how social,
cultural, economic or climatic factors may influence the
mean walking time of COPD patients in different countries
[31]. A Canadian study on patients with mainly mild COPD
observed a mean walking time of only 3.9h/week (33 min/
day) [3], which is significantly lower that the activity
observed in patients from other countries with different
socioeconomic and climatic conditions. In Spain, a study
using objective measurements observed a mean of 86 min/
day [4]; however, a large study on +4,000 patients with
moderate to severe COPD (mean FEV, [%] 50% predicted)
reported a mean self-declared walking of 66 min/day [23],
higher than the 49.7 min observed in our study and very
similar to the 64 min observed in a recent study in Australia
[32]. Intensity of PA is also an important variable, and our
patients spent a mean of 54.8min a day on moderate to
vigorous activity. These levels of activity are inferior to
those observed in a recent study on 111 patients in Croatia
who spent a mean of 87 min/day [33], and to the 105 min/
day on moderate or vigorous activity reported for a group
of Spanish COPD patients, although they had milder airflow
obstruction (FEV, [%] of 56%) and lower level of symptoms
compared with our population (mean CAT score of 12) [4].

The reduced PA in Latin American COPD patients is
even more pronounced in women. Both the time walking
and the time in moderate and vigorous activities were sig-
nificantly reduced in women compared to men. These dif-
ferences are probably due to the socioeconomic and cultural
characteristics of the area, where less women are profes-
sionally active and they are used to staying home caring
for the households and the family members.

Sedentarism is a real health problem, in particular in
COPD patients; a recent study reported up to a mean of
643 min per day of sedentary behavior in patients with COPD,



which represents 71% of the waking time [31]. However, our
results suggest that COPD patients in Latin America spend
less time sitting than in Europe: 309 min/day versus 374 min/
day reported by Pitta et al. [9] in COPD patients in Belgium,
although this last study used an objective measurement of
PA, which may account in part for the differences observed.
In a systematic review, Hunt et al. [34] reported a mean of
359 min/day of sitting time in COPD patients, but again, most
of the patients were from European countries. Interestingly,
Pitta et al. [25] observed a significantly lower sitting time in
Brazilian compared to Austrian COPD patients (296 versus
388 min/day). The lower sitting time in COPD patients from
Latin America could be related to socioeconomics and cultural
factors, for example in Latin America subjects use to having
larger families and do more daily activities at home, such as
cooking and cleaning, and there is less leisure time at home,
being less frequent the “coach potato” behavior pattern than
in Europe or the United States [35].

We could not define a clear pattern of association
between symptoms during different parts of the day and
sedentary behavior. In the unadjusted analysis it appeared
that patients presenting symptoms during daytime were
more likely to spend more than 6h a day sitting; however,
this association was no longer significant in the adjusted
analysis. Similarly, we could not identify any significant
association between symptoms during different parts of
the day and low levels of PA. Previous reports have sug-
gested a relationship between morning symptoms and
reduced PA in patients with COPD [36, 37], but most of
these studies did not consider symptoms in other parts of
the day as well.

Patients consecutively recruited from specialized outpa-
tient clinics and therefore, results may not be extrapolated
to milder patients attended in primary care. Patients with
COPD associated to other exposures different from tobacco
smoking were not included due to difficulties in standard-
izing the measurement of exposure across centers in dif-
ferent countries. The main limitation of our study is the
use of a questionnaire to obtain information of PA instead
of using an objective measure; however, we used a validated
questionnaire that has demonstrated to be reliable for the
quantification of PA in COPD patients. Another limitation
is the cross-sectional design, which prevents any conclusion
about causality. In contrast, the strength of the study is
the large international sample of patients with different
degrees of severity from seven Latin American countries.

Conclusions

In conclusion, the current study demonstrates for the first
time that physical inactivity affects a big proportion of
COPD patients in Latin America. Low levels of PA are
particularly important in women and older patients and it
is related with worse functional and clinical factors. Some
strategies to incentive PA in Latin American COPD patients
should be implemented, in particular strategies that have
demonstrated their efficacy with a reduced cost, such as the
use of pedometers or the urban circuits [38-40].
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