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Objective: This study assessed the characteristics and the relationship between symptoms in
any part of the 24-hour (24-h) day, physical activity level (PAL), and other clinical and
functional outcomes in stable COPD patients.

Patients and Methods: Out of the 2162 patients enrolled in the SPACE study (The
Symptoms and Physical Activity in COPD patients in Europe, -clinicaltrials.gov
NCTO03031769), 406 (18.8%) were recruited from Romania. Here, we present the
Romanian cohort results. Eligible patients were adults with age at least 40 years, confirmed
diagnosis of stable COPD, current or former smokers with a smoking history of minimum 10
pack-years. The 24-h respiratory symptoms were assessed using Early Morning Symptoms of
COPD Instrument (EMSCI), Evaluating Respiratory Symptoms in COPD (E-RS™: COPD)
and Nighttime Symptoms of COPD Instrument (NiSCI). During clinical interview, patients
self-evaluated PAL through Exercise as Vital Sign (EVS) and Yale Physical Activity Survey
(YPAS). Physicians assessed PAL through their clinical judgment.

Results: For each combination of 2 between the early morning (EM), daytime (DT) and
night-time (NT) symptoms of the 24-h day, there was a significant association (p < 0.001 for
each). All symptoms significantly correlated with exacerbation history (p < 0.001 for EM and
NT, p=0.002 for DT), and number of severe exacerbations (p < 0.001 for DT, p=0.001 for
EM and p=0.026 for NT, respectively). The 24-h symptoms correlated negatively and
significantly with PAL (p < 0.001), irrespective of the assessment used. Self-reported PAL
negatively correlated with dyspnea, symptom burden, severity of disease and number of
exacerbations (p < 0.001). Patients spent an average (standard deviation) of 25.8 (21.0)
hours/week performing physical activity. Physicians overestimated their patients’ daily PAL.
Conclusion: A negative and significant correlation between the 24-h day symptoms and PAL
was identified in stable COPD patients. Physicians need to routinely assess PAL using adequate
tools and start educating inactive COPD patients to optimize their disease outcomes.
Keywords: COPD, respiratory symptoms, physical activity

Introduction

With significant morbidity and mortality, Chronic Obstructive Pulmonary Disease
(COPD) is an important public health burden worldwide, despite being considered
preventable and treatable." The Global Initiative for Obstructive Lung Disease (GOLD)
launched the combined assessment in 2011, when symptom burden was added to the
previous spirometric grading system of pulmonary function and history of
exacerbations.” Through this multidimensional GOLD assessment, the clinicians
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could classify patients into four quadrants (ABCD), which
allowed making more individualized treatment decisions.
GOLD ABCD classification system was further simplified
in 2017, when spirometric measures were removed from the
combined assessment, leaving only the respiratory symptoms
and exacerbation history.?

The negative impact of COPD symptom burden on
patients’ routine activities, health-related and overall
quality of life has been previously demonstrated.*
The perceived symptoms vary throughout the 24-hour
(24-h) day*>""'" and do not correlate with the level of
airflow limitation.® Frequently, COPD patients need to
reduce their level of physical activity and tend to under-
estimate the symptom burden.' Moreover, a downward
spiral of inactivity induced by symptoms characterizes
COPD.'? Previous studies have shown that physical
inactivity leads to a higher risk of hospitalizations,
exacerbations and mortality and a reduced health-
related quality of life in COPD patients, although the
exact relationship between various clinical and func-

tional indicators and physical activity
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is not yet
elucidate In consequence, increasing physical
activity has the potential of being one key non-
pharmacological interventions in COPD patients, irre-
spective of the specific ABCD group.'

In Romania, the respiratory symptoms (RS) were
explored in several national COPD awareness campaigns
that showed an increasing prevalence of lung function
impairment.'®'” However, the daily variability and the
impact of symptoms in stable COPD were not assessed so
far in depth. Several local studies showed a low physical
activity level (PAL) of patients with COPD,'® 2 a finding in
line with data reported in the literature,”' * but less is known
about the RS burden, patterns of physical activity and their

relationship in stable COPD patients from Romania.

Objectives

The overarching primary objective of this study was to
describe the prevalence and severity of early morning
(EM), daytime (DT) and night-time (NT) symptoms of
the 24-h day, and the patterns of physical activity in
COPD stable patients. The secondary objectives of the
study were to explore the relationship between the 24-
h day symptoms and PAL and other COPD clinical and
functional dimensions including, without being limited to,
level of dyspnea, health status, comorbidities, severity of
disease, and exacerbation history.

Materials and Methods
Study Design

The multinational, multicenter, observational, cross-sectional
study of Symptoms and Physical Activity in COPD patients
in Europe (SPACE, NCT03031769) was performed in 10
European countries and Isracl and enrolment lasted for 9
months (from December 2016 to August 2017). From
Romania, 17 pulmonary centers participated to this study.
This paper presents the results of the Romanian cohort of
patients with stable COPD enrolled in SPACE study.

Details on the study design have been already
reported,”> but this is the first evaluation of the
Romanian COPD cohort of patients. This study had
a single visit to collect data (eg, socio-demographic
data, smoking history, comorbidities, year of COPD
diagnosis, current COPD treatment, spirometry informa-
tion, number, type and number of exacerbations and
COPD-related healthcare resource use in the previous
12 months) from medical charts or during clinical inter-
view with COPD patients. The definition of exacerbation
used in the study was: an acute worsening of respiratory
symptoms that resulted in additional therapy, eg, bronch-
odilators only (mild exacerbation), bronchodilators plus
antibiotics and/or oral corticosteroids (moderate exacer-
bation) or required hospitalization or emergency room
visits (severe exacerbation).

Based on all data collected in the study, several para-
meters were determined (COPD specific comorbidities test
[COTE] index,”® combined index of body mass index,
spirometry assessment of the presence and severity of air
flow obstruction, dyspnea and exacerbations [BODEx]).?’
Patients were divided into ABCD groups according to
GOLD 2013%® and 2017° recommendations, the latter
guide being in use at the time of the study.

The Romanian National Bioethics Committee of
Medicines and Medical Devices approved the study at
central level (approval number 29SNI/21.11.2016). This
study was conducted in accordance with the Declaration
of Helsinki. All COPD patients expressed their written
informed consent before enrollment.

Patients

The study population consisted of COPD patients aged
>40 years, with >1 year since diagnosis and stable disease
defined by no exacerbation history or any change in cur-
rent COPD maintenance treatment in the last two months
before enrolment. Other inclusion criteria referred to
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smoking history of at least 10 pack-years and documented
post-bronchodilator forced expiratory volume in 1 second/
forced vital capacity (FEV/FVC) ratio of <0.7 in the year
before enrolment. Other chronic respiratory disorders
besides COPD or sleep apnea syndrome, any acute or
chronic disease that would have altered the ability to
complete the questionnaires, and concomitant inclusion
in a clinical trial that would have influenced participation
in the SPACE study represented exclusion criteria. Patients
previously diagnosed with asthma or non-idiopathic pul-
monary fibrosis could participate in SPACE study only if
COPD was the primary documented diagnosis.

Assessments

The patients participating to SPACE study completed sev-
eral interviewer- and patient-administered questionnaires
Dyspnea assessment was performed using the modified
Medical Research Council (mMRC) scale.”?” The COPD
Assessment Test (CAT) was utilized to determine the
health status and symptomatic impact of COPD.>* The
thresholds for separating the low- and high-symptom bur-
den groups in the GOLD ABCD assessment were >2 for
mMRC and >10 points for CAT.>?

COPD symptoms were assessed using specific, vali-
dated questionnaires for early morning, daytime and night-
time periods: Early Morning Symptoms of COPD
Instrument (EMSCI),*! Evaluating Respiratory Symptoms
in COPD (E-RS™:COPD),”> and Nighttime and
Symptoms of COPD Instrument (NiSCI).>* For EMSCI
and NiSCI questionnaires, responses were coded from 0
to 4, using 0 for “no symptoms” and 4 for “very severe
symptoms”. The overall severity score and 6-item severity
scores were calculated. For the E-RS™: COPD question-
naire, the RS were quantified using total score (RS-Total
score), with values from O to 40, higher scores meaning
more severe symptoms.

For the PAL assessment, physicians used their clinical
judgment to estimate the level of physical activity for their
patients and classify them as active (performing >150
minutes/week of moderate to vigorous exercise such as
brisk walk), insufficiently active (1-149 minutes/week of
moderate to vigorous exercise) or inactive (0 minutes/
week of moderate to vigorous activity).** At study visit,
patients were asked to self-evaluate their PAL. Within this
scope, two questions originating in the Exercise as Vital
Sign (EVS) program® (Supplemental Table S1) and the
Investigator-administered Yale Physical Activity Survey

(YPAS)*® were included in the clinical interview.

Statistical Analysis

The database included all eligible patients enrolled in the
study. Descriptive statistics were performed using version
3.3.3 of the R package (https:/www.r-project.org/)l The
analysis included Student’s t and Wilcoxon signed rank

tests for the exploration of the differences in means and
distributions between independent groups. The relationships
of symptoms or physical activity levels with COPD clinical
and functional indicators (level of dyspnea, disease severity,
and COPD exacerbations), comorbidities, and impact on
physical activities were evaluated using the Pearson corre-
lation coefficient for continuous variables or Spearman
correlation coefficient for ordinal variables. All statistical
tests were two-sided and used a 5% significance level.

Results

Patients’ Characteristics

The Romanian cohort of patients enrolled in SPACE con-
sisted in 406 cases (18.8%), with a mean age of 65.9 years,
and predominantly males (85%) (Table 1). Most patients
reported dyspnea of grade >2 on mMRC scale (72.4%) and
a CAT score >10 (86.7%). The most frequently reported
non-respiratory comorbidities were of cardio-vascular nat-
ure: hypertension (63.3%), coronary heart disease (33.5%),
and chronic heart failure (19.5%). Respiratory comorbid-
ities included non-idiopathic pulmonary fibrosis (7.1%),
while a previous diagnosis of asthma was noticed in
6.7% of cases. One third of patients (32.8%) reported
influenza flu vaccine performed in the last year and just
a minority (2.7%) received the pneumococcal vaccine
(Supplemental Table S2).

The proportion of patients classified in ABCD groups
differed by edition (GOLD 2013 or GOLD 2017) and within
each edition according to the cut-off point of mMRC grade
>2 or CAT score >10 (Figure 1A and B). The percentage of
patients in group B increased from 16.0% by GOLD 2013
edition to 32.0% by GOLD 2017 edition when using
mMRC, and from 19.5% to 40.9% when using CAT, respec-
tively. The proportion of patients having high symptom

burden (B+D) remained constant between editions when
the same ABCD assessment tool was used but differed
between tools: 72.4% patients classified by mMRC in B+D
groups in contrast to 86.7% by CAT.

Respiratory Symptoms
In total, 87.7% of patients presented at least one EM
symptom, 71.4% at least one NT symptom and 92.6% at
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Table | Socio-Demographic and Clinical Characteristics of
Patients
Characteristic N=406
Males, n (%) 339 (83.5)
Age, mean (SD), years 65.9 (8.5)
Educational level, n (%)
Primary school 42 (10.3)
Secondary school 141 (34.7)
High-school 172 (42.4)
University and post-university education 51 (12.6)
Employment status, n (%)
Retired 309 (76.1)
Employed 28 (6.9)
Unemployed 3 (0.7)
Other 7(1.7)
Smoking history
Active smokers, n (%) 96 (23.6)
Former smokers, n (%) 310 (76.4)
Pack-years, mean (SD) 38.1 (23.8)
% predicted FEV|, mean (SD) 47.82 (16.2)
Post-BD FEV,/FVC, mean (SD) 0.55 (0.1)
COPD severity, n (%)
GOLD group | (mild) I (2.7)
GOLD group Il (moderate) 176 (43.3)
GOLD group Il (severe) 164 (40.4)
GOLD group IV (very severe) 55 (13.5)
mMRC
mMRC 0-1, n (%) 112 (27.6)
mMRC 22, n (%) 294 (72.4)
CAT
CAT score, mean (SD) 18.97 (8.2)
CAT <I0 54 (13.3)
CAT =210 362 (86.7)
COTE index, mean (SD) 1.41 (1.9)
BODEX index, mean (SD) 3.04 (1.8)
Mean number of comorbidities per patient, mean 1.33 (1.0)
(SD)
Exacerbations in previous 12 months
History of exacerbations, n (%) 282 (69.5)
Number of COPD exacerbations/patient, mean 1.97 (2.7)
(SD)
History of severe exacerbations in last year, n (%) | 75 (18.5)
Number of mild exacerbations/patient, mean (SD) | 0.29 (0.7)

Abbreviations: BD, bronchodilator; BODEX, body mass index, obstruction, dys-
pnea and exacerbations; CAT, COPD Assessment Test; COPD, Chronic
Obstructive Pulmonary Disease; COTE, COPD specific comorbidities test; FEV,,
Forced Expiratory Volume in | second; FVC, Forced Vital Capacity; GOLD, Global
Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical Research
Council; SD, standard deviation.

least one DT symptom. During night-time, 36.0% of
patients were awakened by their RS. Most of individual
RS were mild or moderate (Figure 2). The mean RS-total
score (standard deviation) was 12.6 (8.1), overall NiSCI
symptom summary score 0.9 (1.0) and overall EMSCI
symptom summary score 1.4 (0.9).

Physical Activity Level

The Investigators’ assessment (clinical judgment) and
patients’ self-assessment (EVS questions) of PAL showed
discrepant results: 37.2% of patients considered themselves
inactive and 23.9% active, while physicians considered inac-
tive <10% of patients and active 54.4% (Figure 3).

The analysis of the YPAS checklist of activities
showed that patients spent an average (SD) of 25.8
(21.0) hours/week performing physical activity, with
a total mean energy expenditure (SD) of 5685.0 (4841.1)
kcal/week and mean summary index of 45.3 (24.6)
(Table 2).

Relationship Between Respiratory
Symptoms and Physical Activity or Other

Outcomes

A significant correlation was found between EM, DT and
NT RS and physical activity (p < 0.001), irrespective of
the assessment tool used (eg, Investigator’s assessment,
EVS or YPAS total score); however, the correlations were
weak (the maximum value of the coefficient of determina-
tion was 0.114 for the correlation between DT RS and
Investigator’s assessment of PAL). A significant associa-
tion between EM, DT and NT RS was described for each
combination of symptoms (p < 0.001). Each type of
symptom correlated significantly with CAT, mMRC,
BODEXx index and number of exacerbations (p < 0.001).
All RS correlated significantly with history of prior
exacerbations (p < 0.001 for EM and NT symptoms, and
p=0.002 for DT symptoms), and with the number of severe
exacerbations (p < 0.001 for DT, p=0.001 for EM symp-
toms, and p=0.026 for NT symptoms, respectively)
(Table 3). Self-reported physical activity either using
EVS or YPAS total score correlated negatively with
CAT, mMRC, BODEXx index and number of exacerbations
(p <0.001) (Table 4).

Discussion
To our knowledge, this is the first detailed analysis of

respiratory symptoms throughout the 24-h day in
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GOLD 2013 CAT

GOLD 2013 mMRC

GOLD 2017 CAT

GOLD 2017 mMRC

Figure | Distribution of patients in ABCD groups using the 2013 (A) and 2017 (B) GOLD edition.
Abbreviations: CAT, COPD Assessment Test; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMMRC, modified Medical Research Council.

a Romanian cohort of stable COPD patients. Despite being
under treatment, patients reported symptoms in any part of
the 24-h day.

Considered for a long time mostly a feature of asthma,
the variability of RS in COPD was in depth explored in the
last decade. The symptoms perceived by patients may vary
in number and intensity over the course of a week or
a day.>’ Previous studies showed that nocturnal symptoms
are usually under-reported and less taken into considera-
tion in the general management of COPD, although they
affect the patients’ sleep quality, daily activities and over-
all health status, and are additionally correlating with

a higher risk of cardiovascular adverse outcomes.'®’

Increased variability of COPD symptoms (mainly dys-
pnea) is associated with their severity, it indicates respira-
tory impairment and leads to exercise limitation.> In our
group of patients, the presence of early-morning, diurnal
and nocturnal symptoms correlated significantly with the
reported low level of physical activity, irrespective of the
assessment used. Consistent to other reports,”’ in the
Romanian and overall SPACE study cohorts,” the 24-
h day symptoms impacted the patients’ ability to perform
their routine activities involving effort, from walking up
and down stairs to doing sport or hobbies or performing
intense housework chores. This negative relationship is
hard to break, because dyspnea is the major key limitation
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Figure 2 Prevalence of individual respiratory symptoms assessed by questionnaires corresponding for each part of the 24-h day EMSCI, NiSC| and E-RS™:COPD.

Note: Wheezing is not assessed with the derivative instrument of E-RS™:COPD.

Abbreviations: 24-h, 24-hour; EMSCI, Early Morning Symptoms of COPD Instrument; E-RS™:COPD, Evaluating Respiratory Symptoms in COPD; NiSCI, Nighttime

Symptoms of COPD Instrument.

Physical activity categories*

Completely inactive
(0 min/week)

Insufficiently active
(<150 min/week)

Active
(2150 min/week)

0 10

B

Patients

37.2

38.9

23.9

20 30 40 50 60

Patients (%)

H|nvestigators

Figure 3 The physical activity level assessed by Investigators (clinical judgment) and self-assessed by patients (EVS questions).

Note: *Expressed in minutes/week of moderate to vigorous exercise.
Abbreviations: EVS, Exercise as Vital Sign; min, minutes.

of physical activity in advanced COPD disease and many
patients have to reduce their effort just to avoid
breathlessness.*® Dyspnea is a predictor factor for a low
physical activity level, which was recently shown to fluc-
tuate annually.’®*° Additionally, cough and fatigue influ-
ence the level of physical activity.*'**> However, a study
investigating PAL in COPD patients prior to hospitaliza-
tion reported that patients who performed regularly physi-
cal activity had less respiratory and extra-respiratory
symptoms during an exacerbation.*> Such findings under-
line the importance of periodic evaluations of RS and

physical activity in COPD patients to early understand
any changes and act in a timely fashion. A more intensive
multifactorial approach that considers burden of symp-
toms, pre-existent level of physical activity, but also
patients’ goals, needs and living conditions is required
for sustainable changes in patients’ life with COPD.

In SPACE study, the physical activity was evaluated in
a non-interventional manner through patients’ perspective
and physicians’ evaluation.”> Patients were asked to
answer to a questionnaire administered by their physician:
YPAS,*® a validated tool for elderly patients covering
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Table 2 Physical Activity Results — YPAS Dimensions

Characteristic N=406

YPAS checklist total time (min/week), mean (SD) | 1549.3 (1258.7)
Energy expenditure summary index (kcal/week), | 5685.0 (4841.1)
mean (SD)

Vigorous activity index score, mean (SD) 10.2 (12.5)
Leisurely walking index score, mean (SD) 18.6 (14.3)
Moving index score, mean (SD) 7.2 (3.3)
Standing index score, mean (SD) 6.7 (3.4)

Sitting index score, mean (SD) 2.6 (1.1)
Summary index, mean (SD) 45.3 (24.6)
Seasonal adjustment score, mean (SD) 1.0 (0.1)

Abbreviations: SD, standard deviation; YPAS, Yale Physical Activity Survey.

a broad range of work, recreation and other physical
activities. Romanian COPD stable patients spent less
than 4 hours/day in any kind of activity, whereas healthy
subjects or older patients usually spend between 4 to 9
hours/day.**** A score <51 in the YPAS summary index
was proposed to help identifying the COPD patients at risk
for sedentarism.*> The mean value of the summary index
across our cohort is suggestive for a predominantly seden-
tary group, although the true percentage of patients with
summary index <51 was not calculated in the country
cohort. The results of YPAS are indicative of longer stand-
ing and sitting times and less time or effort spent in
vigorous activities (in average 3-6 hours daily vs
<1 hour a few times a week). A longer sitting time is
correlated with a higher risk of mortality, independently
of leisure time physical activity.*® In light of these find-
ings, clinicians need to actively discuss with COPD
patients about their daily routine and what type of activ-
ities they usually perform. This will help identifying
sedentary behavior and inactivity patterns. Previous
research has shown that interrupting long sitting times
and replacing their sedentary behavior with low-intensity
activities is beneficial for COPD patients.*’*° Yet, in real-
life practice clinicians lack clear guidance on the most
appropriate type, intensity and duration of physical activity
for various categories of COPD patients and no strategies
to promote effective physical activity interventions are
available.”*"!

The SPACE study superposed the perception of COPD
patients about their level of physical activity with the

physicians’ evaluation of every patient’s PAL at the time
of the visit. For the patient’s self-assessment of PAL,
EVS* was used. To not influence physicians’ evaluation,
the EVS category derived (active/insufficiently active/
inactive) was not displayed to Investigators in the electro-
nic case report form at the time of study data entry. For the
assessment of patients’ PAL, Investigators were asked to
use their clinical judgment without any instruction on how
to explore the level of activity. The results in the
Romanian set of data found that physicians overestimated
the PAL of their patients, while stable COPD patients
seemed to underestimate it. The discrepancy found indi-
cates a different perception and perhaps relevance of phy-
sical activity for patients and physicians, which warrant
further research from various angles. This finding also
underlines the unmet need for simple and standardized
instruments to help practitioners identifying the COPD
patients at risk for inactivity as a preliminary step before
using more objective measures for the PAL evaluation.
A recent qualitative study from Australia®® showed that
clinicians recognized the value of physical activity in
COPD, but the evaluation of PAL in their patients was
problematic. Additionally, they did not assess PAL, nor
promoted activity at every consultation with COPD
patients. Such insights from local practice are not avail-
able, but they would prove useful in understanding the
constraints and goals of both parties. Initiating conversa-
tions about physical activity with patients would be a first
step into this direction. Adapting best practices of existing,

33,54 movement

successful PR  programs and other
initiatives®> might be a preliminary phase together with
assembling multidisciplinary task forces to further build,
implement, and monitor relevant strategies, which are
urgently needed at national level.

In addition, with the current Coronavirus Disease 2019
(COVID-19) pandemic and measures such as social dis-
tancing and quarantine taken to limit the spread of the
disease, the COPD patients are at even higher risk for
physical inactivity and sedentary behavior.”® All changes
experienced at society level across the world brought
additional challenges, calling for a different behavioral
approach to foster patients’ motivation to maintain
a healthy, active lifestyle.”” Even though maintenance
pulmonary rehabilitation can be safely delivered by
means of communication technology, as shown by
a recent Cochrane review,”® this is challenging to imple-
ment in Romania due to lack of resources and limited

access to and/or proficiency in using new technology.

International Journal of Chronic Obstructive Pulmonary Disease 2021:16

https:

2539

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Mihaltan et al

‘AdAang A1AnDY [ed1sAyq oep

‘SVYdA ‘93] AAndE [e21sAyd “Tyd {1PUNOD) Ydaeasay [ed1pa)y PIYIPOW ‘DY W 9seasi Sun 9ARdNIISqQ JIUOJYD) 104 SARENIU| [BqO|D ‘OO Kadede) [BIIA P90 ‘DA (PUOISS | Ul SWn|oA AJoredidxg padaod ‘I A4 (USIS [eaIA SsIo4ox]

‘SAT 11591 sanIpiqiowod diads AdOD ‘JLOD ‘Oseasiq AJeuow|ng 9ARdNISqO U0y ‘QdOD 359 IUBWISSISSY AdOD ‘LD ‘suonequadexs pue eaudsAp ‘uondnuisqo ‘xapul ssew Apoq ‘x3gQOg ‘40ie[ipoyduo.q ‘Qg SUoijeiAliqqy
‘PISN SEM JUSIDIYJ0D UONE[D.IIOD S,UOSIB3d 9y 930N
100°0> ¥€0°0 S81°0 000 S70°0 651°0 100°0> 1€0°0 SL1'0 Au03s1y uoneq.aEXy
100°0> L¥0°0 91T0 100°0> ¥£0°0 weo 100°0> 0£0°0 ¥9T0 sUoIeq.9deXs Jo JaquinN
SUONEBQIIEXD
9700 Clo0 1o 100°0> €00 810 1000 8700 991°0 9J9A3s jO JaqUINN
olro 9000 080°0— 1000 6200 1£1°0— 8000 8100 veI'0— % DA4/'A34 Ag-1sod
€000 1200 9I10— 100°0> 500 6CC0- 100°0> LE00 61°0— paripaud 'A34 ag-3sod
1000> ¥S10 w6e0 100°0> LLTO 9¢s0 100°0> 0810 144V AWW
100°0> S1o 6£€°0 100°0> €10 w¥0 100°0> 151°0 68€°0 x3a04d
1450 1000 8700 S50 1000 8€0°0 8/80 0000 8000 S9RIpIqJOoWoS jo JaquinN
SL00 8000 6800 €40 000 0¥0°0 6£L°0 0000 L100 (310D) sanipigiowod
100°0> LLEO ¥19°0 100°0> 0990 8¥L0 100°0> €6¥°0 0.0 1vD
SBWOIN0 JBYIQO
100°0> 0¥0°0 00C°0- 100°0> 9800 €670 1000 0€0°0 €L10— 94035 [e303 SVYdA
Xapul AJewwns
¥00°0 0700 [A4 N0 S00°0 0700 ov1°0— 1900 6000 960°0— auniipuadxs A3.au3
6000 L£100 0€1°0- €200 €100 S11°0- olro 9000 180°0— Swi3 [8303 3sIPPIYD SYAA
100°0> 2600 ¥0€°0- 100°0> S01°0 yCe0- 100°0> 2600 €0€°0— SA3
1000> €900 R TA 100°0> 14NNV 8€€°0— 100°0> ¥L0°0 ¢LT0- JUBWISSISSE 5,103EBNISIAU|
Ivd
Y
4 uoneulwIRaQ EUETRITTE o) 24 uoneulwRaQ Y 3usaYe0) 24 uoneulwIRaQ Y 3usaYe0)
anjeA-d JLETETRTTTE o uoie[p4i0D) | anjeA-d JLETETRTITE o uoijea.440d anjeA-d4 J0 3uadYe0D uoijea.440)

swojdwig swi] -3y3iN

swojdwiig swnieq

swoldwiAg Suluiopy Ajaeg

SSWOoMNQ SIUSNEY PUB 94005 A1IaAsS swolrdwAs Aioreaidsay Y- usamiag diysuonepy € sjqeL

International Journal of Chronic Obstructive Pulmonary Disease 2021:16

https:
Dove!

2540


https://www.dovepress.com
https://www.dovepress.com

Dove Mihaltan et al
Table 4 Relationship Between Physical Activity and Patients’ Outcomes
EVS YPAS Total Score
Correlation Coefficient of P-value Correlation Coefficient of P-value
Coefficient R Determination R? Coefficient R Determination R?
CAT —0.291 0.085 <0.001 —0.353 0.125 <0.001
Comorbidities (COTE) 0.034 0.001 0.496 —0.140 0.020 0.005
Number of comorbidities 0.101 0.010 0.042 —0.057 0.003 0.251
BODEx —0.353 0.124 <0.001 —0.425 0.181 <0.001
mMRC —0.432 0.186 <0.001 —0.475 0.225 <0.001
Post-BD FEVI predicted 0.200 0.040 <0.001 0.242 0.059 <0.001
Post-BD FEVI/FVC % 0.152 0.023 0.002 0.187 0.035 <0.001
Number of severe —0.074 0.005 0.137 —0.197 0.039 <0.001
exacerbations
Number of exacerbations —0.147 0.021 0.003 —0.226 0.051 <0.001
Exacerbation history —0.073 0.005 0.143 —0.201 0.040 <0.001

Note: The Pearson’s correlation coefficient was used.

Abbreviations: BD, bronchodilator; BODEx, body mass index, obstruction, dyspnea and exacerbations; CAT, COPD Assessment Test; COPD, Chronic Obstructive
Pulmonary Disease; COTE, COPD specific comorbidities test; EVS, Exercise Vital Sign; FEV,, Forced Expiratory Volume in | second; FVC, Forced Vital Capacity; GOLD,
Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical Research Council; PAL, physical activity level; YPAS, Yale Physical Activity Survey.

Additionally, home exercises for patients with mild or
moderate COPD proved to be difficult to implement and
associated with a reduced patient’s satisfaction even long
before COVID-19 outbreak, as shown by a small observa-
tional study.””

Due to the observational nature of this study and its
cross-sectional design, there are some inherent limitations.
For example, in this set of data, no additional matched or
stratified analyses were conducted to address confounding
factors. Despite the significant relationships found between
symptoms and physical activity and other outcomes, no
causality can be proven. Another drawback of the study is
the use of subjective measures only for the evaluation of the
patients’ PAL. Self-reported questionnaires are known as
imprecise and subjective to recall bias. Additionally, they
tend to be incongruent with objectively measured PAL and
overestimate it.*°° Wearing sensitive motion detectors for
a pre-specified period would have influenced considerably
the design of the study (prospective, interventional).
Preliminary feasibility discussions indicated that in real-
life practice, not all offices/clinics afford motion detectors,
while for the 6-minutes walking test space may be proble-
matic in small practices. Nevertheless, the results provided
by the self-reported questionnaires emphasized that clini-
cians lack unsophisticated, standard instruments to assess

and track COPD patients’ PAL and/or inactivity patterns in
real-life practice. Lastly, our paper characterizes the
Romanian cohort of patients participating in a large inter-
national project and may be less generalizable. However,
the main findings followed the trend of the entire study
cohort with persistent 24-h RS, low level activity of physi-
cal activity and Investigators’ overestimation of PAL in
their patients.

Conclusion

Romanian stable COPD patients, despite being under
treatment, are experiencing respiratory symptoms
during day and night. These high 24-h day symptoms
negatively correlate with a low level of physical activity.
Despite the overall low physical activity level reported by
patients, physicians considered their patients to be more
active. The main clinical explanation is that practitioners
may misjudge the true extent and effects of the patients’
sedentary behavior. Simple tools to assess the physical
activity in routine care are needed to allow the timely
identification of inactivity patterns in all COPD patients,
followed by more objective measures and tailored inter-
ventions within a comprehensive disease management

program.

International Journal of Chronic Obstructive Pulmonary Disease 2021:16

https:

2541

Dove!


https://www.dovepress.com
https://www.dovepress.com

Mihaltan et al

Dove

Abbreviations

BD, bronchodilator; BODEx, body mass index, obstruc-
tion, dyspnea and exacerbations; CAT, COPD Assessment
Test; COPD, Chronic Obstructive Pulmonary Disease;
COTE, COPD specific comorbidities test; DT, day time;
EM, early morning; EMSCI, Early Morning Symptoms of
COPD Instrument; E-RS™:COPD, Evaluating Respiratory
Symptoms in COPD; EVS, Exercise Vital Sign; FEV;,
Forced Expiratory Volume in 1 second; FVC, Forced
Vital Capacity; GOLD, Global Initiative for Chronic
Obstructive Lung Disease; mMRC, modified Medical
Research Council; NiSCI, Nighttime Symptoms of
COPD Instrument; NT, night-time; PAL, physical activity
level; RS, respiratory symptoms; SD, standard deviation;
YPAS, Yale Physical Activity Survey.
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