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Construct Validity of the Brief Physical Activity Assessment Tool for Clinical Use
in COPD

Abstract
Introduction: Low physical activity (PA) levels are associated with poor health-related
outcomes in Chronic Obstructive Pulmonary Disease (COPD). Thus, PA should be
routinely assessed in clinical practice.
Objectives: This study assessed the construct validity of the Brief Physical Activity
Assessment Tool (BPAAT) for clinical use in COPD, and explored differences in age,
sex and COPD grades.
Methods: After linguistic adaptation of the tool to Portuguese, 110 patients
(66.4£9.6yrs, 72.7% male, FEV=59.3425.5%predicted) completed the BPAAT and
received an accelerometer. The BPAAT includes two questions assessing the weekly
frequency and duration of vigorous- and moderate-intensity PA/walking, classifying
individuals as insufficiently or sufficiently active. The BPAAT was correlated with
accelerometry (moderate PA, MPA=1952-5724 counts-per-min[CPM]); vigorous PA,
VPA=5725-0CPM; moderate-to-vigorous PA, MVPA=1952-0cCPM; daily steps),
through: Spearman’s correlations (p) for continuous data; %agreement, Kappa,
sensitivity and specificity, positive and negative predictive values (PPV, NPV) for
categorical data.
Results: The BPAAT was weakly to moderately correlated with accelerometry
(0.394<p<0.435, p<0.05), except for VPA (p=0.440). This was also observed in age
(<65/>65yrs), COPD grades (GOLD 1-2/3-4), and in male patients (0.363<p<0.518,
p<0.05 except for VPA). No significant correlations were found in female patients
(p>0.05). The BPAAT correctly identified 73.6% patients as ‘insufficiently active’ and
26.4% as ‘sufficiently active’. Agreement was fair to moderate (0.36<kappa<0.43;
73.6%=<%agreement<74.5%:; 0.50<sensitivity<0.52; 0.84<specificity<0.91,
0.55<PPV<0.79, 0.72<NPV<0.82).

Conclusion: The BPAAT may be useful to screen patients’ PA, independently of age
and COPD grade, and identify male patients who are insufficiently active. Care should

be taken when using this tool to assess vigorous PA or female patients.
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Introduction

Low levels of physical activity (PA) have been related to poor health outcomes and a
higher risk of acute exacerbations, hospitalizations and mortality in patients with
chronic obstructive pulmonary disease (COPD)'. Since PA is a modifiable factor with
potential to improve COPD prognosis, the latest Global Strategy for the Diagnosis
Management and Prevention of COPD (GOLD) guidelines have underlined the
importance of promoting regular PA in patients at all COPD grades?.

Healthcare professionals play a central role in encouraging patients to be physically
active’. Therefore, identifying patients who are insufficiently active is fundamental*. A
recent study found that routine assessment of PA in clinical care could identify patients
with COPD at high risk of mortality after hospitalization’, thus reinforcing the
importance of assessing patients’ PA levels. There are numerous tools available to
assess daily PA in the clinical context, either objective or subjective®. Objective tools,
such as activity monitors (e.g., accelerometers), capture the movement as it occurs and
provide information on the amount and/or intensity of daily PA. These tools have
shown good construct validity against indirect calorimetry in patients with COPD’.
However, they are too expensive to be used in resource-constrained settings®.
Pedometers are less costly options and they have been used to assess PA in COPD?®,

%19 including

although they may under/overestimate PA in slow walking populations
COPD?, and are unable to capture the frequency, duration and intensity of PA!l.
Therefore, subjective tools such as questionnaires seem to be a more feasible approach
to quickly screen patients’ PA in clinical practice.

There are several PA assessment questionnaires already tested in people with COPD,
but only the Stanford 7-day Physical Activity Recall (PAR) questionnaire showed
significant correlations with objectively-measured PA (0.46<r<0.83)'?. Moreover, most
of these questionnaires are time consuming to complete and calculate the scores, and
some of them are not able to identify ‘insufficiently active’ patients which makes it
difficult for clinicians to provide adequate advice. Recently, hybrid tools combining
self-reported and activity monitor data were developed to capture patients’ experience
of PA (Daily and Clinical visit PROactive physical activity in COPD tools)'®. These
tools are valid, reliable and innovative as they provide a comprehensive assessment of

the amount of and difficulties with PA in the COPD population; however, they still rely

on activity monitors, which may hinder their widespread use in clinical practice.
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Therefore, easy-to-use PA screening tools that can be implemented as part of regular
health appointments to quickly identify (in)active patients are needed.

The Brief Physical Activity Assessment Tool (BPAAT) was originally developed to
enable healthcare professionals to identify inactive patients in primary care!®. It is a
simple and quick (<5min) questionnaire which allows the classification of individuals as
sufficiently/insufficiently active!*. The BPAAT classification categories showed good
construct  validity (0.40<Kappa<0.64'+!®; sensitivity=0.75 95%CI: 0.70-0.79,
specificity=0.74 95%CI: 0.71-0.77'%) in patients with various health conditions, when
compared to accelerometry and to other PA questionnaires. Thus, this may be a valuable

tool to screen PA levels in clinical practice. However, its validity in patients with COPD

is still unknown.

This study assessed the construct validity of the Portuguese version of the BPAAT!* for
clinical use in COPD, by comparing it to objectively-measured PA (accelerometry). A
secondary aim was to explore potential differences in the validity of the tool among age,
sex and COPD grades, as previous studies have shown a gradual reduction in PA levels

I7.18 "and an influence of age and sex in patients’ PA behavior'.

across GOLD grades
Materials and Methods

Study Design

This is a secondary analysis of the baseline data of participants with COPD from 3
research projects on COPD management (SFRH/BD/81328/2011, NCT02122614;
SAICT-POL/23926/2016; NCT03799666)**?! and PA promotion in COPD (POCI-01-
0145-FEDER-028446) conducted between 2013 and 2019. Ethical approval was
obtained from the institutions collaborating in the projects.

Construct (convergent) validity was assessed by comparing the results from the BPAAT
and accelerometry, according to the taxonomy of the COnsensus-based Standards for
the selection of health Measurement Instruments (COSMIN) guidelines??. Construct
validity was assessed in the whole sample and in subgroups (age, sex and COPD
grades). Criterion validity was not possible to assess as there is still no gold standard for

the assessment of daily PA!!"3,

Participants
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Patients with COPD were recruited from five primary care centers and two hospitals in
the center region of Portugal. Physicians (general practitioners or pulmonologists,
depending on the place of recruitment) of the institutions identified potential
participants and ensured the fulfilment of the eligibility criteria. Patients were included
if they were: 18 years old or older, diagnosed with COPD according to the GOLD
criteria?, clinically stable in the last month (i.e., no hospital admissions or
exacerbations), able to read and understand the Portuguese language.

Exclusion criteria consisted of the presence of severe neurologic (e.g., stroke,
Parkinson), musculoskeletal (e.g., severe osteoarthritis) or psychiatric (e.g.,
schizophrenia) disorders, unstable cardiovascular disease, or severe visual impairment
that could preclude patients from understanding the study and/or participating in data
collection.

Patients who agreed to participate were contacted by researchers to schedule an
appointment to provide more information about the study and collect data. Written

informed consent was obtained before data collection.

Procedures

Participants completed a questionnaire with sociodemographic (age, sex),
anthropometric (weight and height to compute body mass index [BMI]) and clinical
(dyspnea during activities with the modified British Medical Research Council
(mMRC) questionnaire?*) information. Lung function was assessed with a portable
spirometer (MicroLab 3500, CareFusion, Kent) according to the European Respiratory
Society guidelines?, to further categorize patients by COPD grade based on the GOLD
criteria (GOLD 1-4)%. Participants were then asked to complete the Portuguese version
of the BPAAT!' and received a triaxial accelerometer (Actigraph GT3X+, Pensacola,
FL, USA). A second appointment was scheduled one week later to collect the

accelerometer data.

Measures

Brief Physical Activity Assessment Tool (BPAAT)

The BPAAT is a PA assessment tool composed of two questions, one regarding the
frequency and duration of vigorous-intensity PA and the other regarding moderate-

intensity PA and walking performed in an individual’s usual week'*. Each question is
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rated in a 1-4 scale. Total score varies from 0 to 8 and it allows further classification of
the individual as ‘insufficiently active’ (score 0-3) or ‘sufficiently active’ (score>4)
(Table 1),

Since the questionnaire was not available in Portuguese, a linguistic adaptation was first
conducted using the forward- and back-translation method*. Two independent
researchers translated the original questionnaire (available in English!'?) into Portuguese.
They were native Portuguese speakers with proficiency in English and experience in PA
assessment and COPD management. After translation, the researchers compared the two
versions of the questionnaire and reached a consensus. The back-translation to the
original language was conducted by a native English speaker with high proficiency in
Portuguese, who was blinded to the original questionnaire. The back-translated and the
original versions were then compared by four bilingual researchers to reach a final
version (supplementary material). A pilot test with 5 patients was conducted to check

for clarity of the instructions and response items of the questionnaire.

Accelerometry

The Actigraph GT3X+ triaxial accelerometer (Pensacola, FL, USA) was chosen as it is
validated in COPD’. After initialization, the device collects and stores PA data which
can be further downloaded and converted into time-stamped PA counts and step counts
using specific software (Actilife, Pensacola, FL, USA).

Participants wore the accelerometer at the waist on an elastic belt over the right hip,
during waking hours (except when bathing or swimming). They were instructed to use
the accelerometers for at least 4 consecutive days during their usual activities and asked
to report if any activity different from their routine was performed during that period.
Participants were included if they had >4 days with >8h of wearing time/day in the
accelerometer?’, as defined in the main projects from where this study was derived?®2!.
An average of the daily time spent in moderate-intensity PA (1952-5724 counts-per-
minute[CPM]), vigorous-intensity PA (5725-00CPM), and a combination of moderate-
to-vigorous intensity PA (MVPA, 1952-0CPM) was calculated using the algorithms
incorporated in the software®®. These algorithms are commonly used in COPD?°. The
average number of steps per day was also collected. Patients were classified according
to the ACSM guidelines®® as ‘insufficiently active’ or ‘sufficiently active’ using two

approaches: intensity-based and step-based (Table 1).
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(table 1)

Statistical analysis

Descriptive statistics were used to characterize the sample and describe the PA results
obtained from the two PA assessment methods.

Construct validity of the BPAAT was assessed against accelerometry using both
continuous values and activity categories as described in Table 1. Spearman’s rank
correlation coefficient (p) was used to assess correlations between the BPAAT scores
and accelerometry variables (i.e., time spent in moderate PA, vigorous PA and MVPA
per day; daily steps), since data were not normally distributed. Correlations were
performed considering the total sample and its stratification by age (<65/>65 years), sex
and COPD grade (GOLD 1-2/3-4). The strength of correlations was interpreted as
follows: 0-0.09 negligible correlation; 0.1-0.39 weak correlation; 0.4-0.69 moderate
correlation; 0.7-0.89 strong correlation; 0.9-1 very strong correlation’!. Correlations of
>0.40 were expected between measures, as this is the smallest value considered
adequate according to previous systematic reviews on measurement properties of PA

questionnaires for adults'!:*

. Independent t-tests or Mann-Whitney U tests (for
normally and non-normally distributed data, respectively) were conducted to assess
differences in accelerometry data between sufficiently/insufficiently active groups, as
defined by the BPAAT cut-off scores'.

The ability of the BPAAT to correctly identify insufficiently/sufficiently active patients
was assessed by comparing the activity categories obtained from the two PA assessment
methods (Table 1), specifically:

(1) percentage of agreement (%agreement), defined as the total number of participants
assigned to the same category by both measures, divided by the total number of
participants:

% agreement=100*(“insufficiently active’ agreement+*‘sufficiently active’ agreement)/n
total

(2) Cohen’s Kappa. The following cut-off values were considered®: slight (<0.20), fair
(0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80) and almost perfect (0.81—
1.00). The 95% confidence intervals (95%CI) were also calculated:

95%CI=Kappa+1.96SE where SE is the standard error of Kappa**
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(3) Sensitivity and specificity®®. Sensitivity was used to describe the proportion of
sufficiently active patients (using accelerometry categories as the reference) who were
correctly classified by the BPAAT, and specificity was used to describe the proportion
of insufficiently active patients who were correctly classified by the BPAAT. The
95%C]I were calculated using the formula*:

pil‘96\/(p[1-p]/n total),  where ‘p’ is the relevant proportion (i.e., sensitivity or
specificity)

(4) Positive and negative predictive values (PPV and NPV, respectively) and its 95%
CI1.3*. The PPV refers to the proportion of participants with a BPAAT score >4 who
were sufficiently active (using the accelerometry categories as the reference) and the
NPV provides information on the proportion of participants with a BPAAT score 0-3
who were insufficiently active.

Data were analyzed using SPSS v25 (IBM, Armonk, USA). Significance was set at
p<0.05.

Results

Participants

One hundred and twenty-five (n=125) patients with COPD participated. From these, 15
patients did not have at least 4 valid days and, therefore, were excluded from the
analyzes. The final sample consisted of 110 patients. Participants had a mean age of
66.449.6 years, were mostly male (n=80; 72.7%), with a mean forced expiratory volume
in one second (FEV) of 59.3425.5% predicted, and were on average overweight (BMI
27.0+4.7kg/m?) (Table 2 and Table S1).

(table 2)

Comparison of the BPAAT and accelerometry

The mean BPAAT total score was 1.6+2. Fifty-four (49.1%) patients scored the lowest
possible score and 2 (1.8%) achieved the highest possible score. The BPAAT score was
weakly to moderately correlated with all accelerometer-based PA variables
(0.394<p<0.435, p<0.05), except vigorous-intensity PA (p=0.074, p=0.440) (Table 3
and Figure S1).
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Considering the activity categories, the BPAAT classified 81 (73.6%) patients as
‘insufficiently active’ and 29 (26.4%) as ‘sufficiently active’. Duration of PA at
different intensities and number of steps/day obtained via accelerometry were

significantly different between these groups (p<0.05), except for vigorous-intensity PA

(p=0.298) (Table 3).

(table 3)

Table 4 presents the comparison of the activity categories obtained from the two PA
assessment methods. Since none of the participants reached >20 min/day of vigorous-
intensity PA in >3 days®® in the accelerometry data (Table 1), the criterion for being
‘sufficiently active’ was based on MVPA duration (=30 min/day of MVPA).
Considering the intensity-based approach (accelerometer-MVPA) as the reference, the
BPAAT correctly identified 58 (52.7%) ‘insufficiently active’ and 23 (20.9%)
‘sufficiently active’ patients. When accelerometer-steps/day approach was used, 66
(60%) ‘insufficiently active’ and 13 (11.8%) ‘sufficiently active’ patients were correctly
identified by the BPAAT (Table 4).

Agreement between the BPAAT and accelerometry to identify sufficiently/insufficiently
active patients was fair to moderate considering the intensity-based approach
(Kappa=0.43 95%CI: 0.26—0.60, %agreement=73.6%), and slight to moderate using the
step-based approach (Kappa=0.36 95%CI: 0.17-0.55, %agreement=74.5%) (Table 4).
When MVPA (intensity-based approach) was used as the reference, the sensitivity of
the BPAAT was 0.50 (95%CI 0.41-0.59) and specificity was 0.91 (95%CI 0.85-0.96).
Using the step-based approach, sensitivity was 0.52 (95%CI 0.42—0.61) and specificity
was 0.84 (95%CI 0.77-0.91) (Table 4). PPV and NPV were 0.79 (95%CI 0.72-0.87)
and 0.72 (95%CI 0.63-0.80), respectively, when considering MVPA, and 0.55 (95%CI
0.46—0.65) and 0.82 (95%CI 0.74-0.89) when using the steps/day approach.

(table 4)

Comparison of the BPAAT and Accelerometry by Age, Sex and COPD Grades
The BPAAT score was moderately correlated with accelerometer-based PA variables

independently of the age group (<65 year group: 0.414<p<0.449; >65 year group:
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0.440<p<0.475; p<0.05), except for vigorous PA (p>0.05) (Table 5). A similar result
was obtained in male patients (0.437<p<0.470, p<0.05 for all variables with also no
correlation in vigorous PA, p=0.135, p=0.231). In female patients, negligible to weak
correlations between the BPAAT score and accelerometry were found (-0.003<p<0.339,
p>0.05) (Table 5).

When stratifying by COPD grades, the BPAAT score was weakly to moderately
correlated with all accelerometer-based PA variables (GOLD 1-2: 0.363<p<0.386;
GOLD 3-4: 0.445<p<0.518, p<0.05), except vigorous PA (p>0.05) (Table 5).

(table 5)

Discussion

This study assessed the validity of the BPAAT for clinical use in COPD. Findings
suggest that this tool has acceptable validity and may be able to identify insufficiently
active patients. These results were also observed in different age groups and COPD
grades, and male patients, but not in female patients or when considering vigorous-
intensity PA only.

The BPAAT score was significantly correlated with all accelerometer-based PA
variables, except with vigorous-intensity PA. These results were expected, as few
individuals with COPD engage in vigorous PA and its duration is usually limited®.
These findings suggest that the first question of the BPAAT may not be adjusted to all
patients with COPD, as it is specifically directed to vigorous-intensity PA (“How many
times a week, do you usually do 20 minutes of vigorous physical activity that makes you
sweat or puff and pant? (for example, jogging, heavy lifting, digging, aerobics, or fast
bicycling)?”). It is also possible that the accelerometer used in the present study was not
sensitive enough to assess vigorous activities. A previous study aimed to determine
inter-instrument reliability of the ActiGraph GT3X+ under free-living conditions
showed that, when moderate and vigorous PA were assessed individually, results were
poorer than when their combination (i.e., MVPA) was considered®’. However, the
algorithms used to define PA intensity in that study®’ were different from the ones used
in the present study, therefore, it is not possible to draw firm conclusions.

Correlations between the BPAAT score and accelerometer-based MVPA and steps/day

achieved the recommended value of >0.40'!*2. In a previous study'® conducted in Spain
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with patients with various health conditions, including COPD, correlations between the
BPAAT scores from each question and accelerometry variables were lower than those
of the present study (r=0.215 for moderate PA and r=0.282 for vigorous PA). However,
patients with moderate or severe COPD were excluded and results were not stratified by
health condition, which hinders comparisons between studies. Another study assessing
the validity of four PA questionnaires in COPD found weak correlations between the
questionnaires and time spent in MVPA obtained through accelerometry (0.01<r<0.19)
except for the Stanford 7-day PAR questionnaire (r=0.54 p<0.001)'?. Correlations
obtained in the present study were slightly lower than those of the Stanford 7-day PAR
questionnaire!?. This is an interviewer-administered questionnaire with 7 questions
related to leisure and occupational PA in the previous 7 days which provides a self-
estimated number of hours dedicated to activities requiring at least moderate effort>®. In
COPD, this tool was found to be useful for stratifying patients according to activity
levels (sensitivity and specificity of 0.79 and 0.80, respectively, area under the curve
0.83)!2. However, it takes approximately 15 min to complete!? which may be too long
for routine use in time-constrained clinical settings. The BPAAT may be a more
feasible option. Sensitivity of the BPAAT ranged from 0.50 to 0.52 and specificity from
0.84 to 0.91, suggesting that this tool may be useful to identify insufficiently active
patients (specificity) but its ability to identify sufficiently active patients is limited
(sensitivity). Being such a concise measure, it was not expected to perform better than
more comprehensive PA measures, such as the PAR. Even so, the PPV of the BPAAT
was above 0.70 which means that more than 70% of participants who were identified as
‘sufficiently active’ by the BPAAT were actually sufficiently active (using
accelerometry as the reference). Similar results were found for NPV in ‘insufficiently
active’ individuals, except when using the step-based approach. This finding may have
to do with the different prevalence®* of ‘sufficiently active’ patients observed in the two
accelerometry approaches (intensity-based approach, prevalence=41.8%; step-based
approach, prevalence=28.2%).

Agreement between the activity categories obtained from the BPAAT and
accelerometry (MVPA) was fair to moderate. In the original BPAAT study, the
agreement between the BPAAT and accelerometry using the same activity categories
was slightly lower than in the present study (Kappa=0.40, 95%CI 0.12-0.69,

%agreement=71%)'*. The Spanish version of the tool also showed moderate agreement,
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although the BPAAT categories were compared to those of the Stanford 7-day PAR
questionnaire (Kappa=0.45, 95%CI 0.41-0.51)'¢ or the International Physical Activity
Questionnaire (0.58<Kappa<0.64)"°, instead of comparing them with accelerometry.
The BPAAT was significantly correlated to accelerometer-based MVPA and steps/day
in all subgroups analyzes (0.369<p<0.518, p<0.001) except for the female subgroup (-
0.003<p<0.339, p>0.05). These results were not found in a previous validation study
considering age and sex'®. The sample of female patients was small (n=30) which may
have partially contributed to the present results. A systematic review comparing
objective versus self-report PA measures in adults found that women tended to self-
report higher levels of PA®°, which may also have occurred in the present sample.
Future studies with a larger sample should be conducted to confirm the findings.

Taken together, these findings suggest that the BPAAT may be of added value to
quickly screen patients’ PA in routine appointments, although further research is still

needed before it can be used with confidence in clinical practice.

Strengths and limitations

This study has strengths and limitations that should be acknowledged. One of the
strengths concerns the use of accelerometry. Accelerometry was chosen to assess the
validity of the BPAAT, since comparisons with direct observation or doubly labelled
water are not feasible in real-life situations and large samples. Another strength is the
fact that both intensity-based and step-based approaches were used to discriminate
sufficiently/insufficiently patients. Previous validation studies have only accounted for
PA intensity'*'®; however, since daily steps are often used to provide PA
recommendations*®® (also in COPD?***!), and one of the BPAAT questions includes
walking, it was important to explore if this PA assessment tool could also relate to the
number of steps/day. In this study, correlations between the BPAAT score and steps/day
were similar to the correlations with MVPA (i.e., p=0.435 for daily steps and p=0.405
for MVPA). It is tempting to speculate that steps were performed in at least moderate
intensity (which corresponds to approximately >100 steps/min***); however, step
cadence was not assessed in this study.

One of the limitations of the present study concerns the accelerometer wearing time.

Other validation studies have considered valid days those with >10h!¢ or >22.5h!? of

accelerometer data. Since this was a secondary study, it was not possible to define a
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priori the number of hours/day and days patients had to use the accelerometer to be
included. Nevertheless, research has shown that 3-5 days are required to reliably
estimate habitual PA using accelerometry**. In COPD, a previous study showed that 2
days may be sufficient*. Another limitation was the period of data collection. Patients
completed the BPAAT and used the accelerometer in the following week, which might
not have represented their usual week. Still, patients were instructed to maintain their
daily routine when using the accelerometer and they were asked to report if some
activity was different from their usual weeks. The accelerometer does not allow the
assessment of water-based activities (e.g., swimming) which may limit its ability to
monitor all daily activities in some patients.

Patients were recruited mainly from primary care centers, and most participants were
male and had moderate to severe COPD (GOLD 2-3, 69%), which may limit the
external validity of the findings. Future studies should have a more balanced sample and
include other clinical measures, such as the GOLD ABCD classification and measures
of functional status (e.g., distance walked in the 6-min walk test), as they may be related
to patients’ PA levels*®*7,

This study showed that 49.1% of patients scored the lowest possible score, suggesting
that the BPAAT has floor effects. Further research should be conducted to assess the
validity of the BPAAT in other countries and patient populations, as this measure is

easy and quick to apply.
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Table 1. Activity categories according to the cut-off values of the Brief Physical

Activity Assessment Tool (BPAAT) and accelerometry.

Accelerometry
Activity Accelerometry
BPAAT!™ (intensity-based
category (step-based approach) *°
approach)’®
Sufficiently  Total score >4 a) > 20 min/day of >7000 steps/day
active vigorous-intensity PA on

>3 days

OR

b) > 30 min/day of
moderate-intensity PA on
>5 days

OR

c¢) a combination of both

Insufficiently Total score 0-3

active

a) Not achieving the
minimum
recommendations of
moderate-to-vigorous PA
according to the

guidelines

Not achieving the
minimum of 7000

steps/day

Abbreviations: BPAAT, Brief Physical Activity Assessment Tool; PA, physical

activity.

Notes: The intensity of physical activity assessed by accelerometry was calculated using

the algorithms from Freedson et al.?®, based on the number of counts-per-minute
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(CPM): moderate-intensity PA (1952-5724 CPM); vigorous-intensity PA (5725-

0CPM); moderate-to-vigorous intensity PA (MVPA, 1952-c0cCPM).

20



Construct Validity of the BPAAT in COPD

Table 2. Participants’ characteristics (n=110).

Participants
(n=110)

Age, years 66.4+9.6
Sex (male), n(%) 80 (72.7)
BMI, Kg/m? 27.0+4.7
mMRC, M [Q1-Q3] 2[1-2]
FEV, L 1.5+0.7
FEV1 % predicted 59.3£25.5
FVC, L 7.24£36.0
FVC % predicted 78.6+20.0
FEV1/FVC ratio 56.0+13.7
GOLD grade, n(%)
Mild (GOLD 1) 21(19.1)
Moderate (GOLD 2) 43 (39.1)
Severe (GOLD 3) 33 (30.0)
Very severe (GOLD 4) 13 (11.8)

Data are presented as mean+standard deviation, unless otherwise indicated.
Abbreviations: BMI, body mass index; FEV1, forced expiratory volume in one second;

FVC, Forced Vital Capacity; GOLD, Global Initiative for Chronic Obstructive Lung
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Disease; mMRC, modified British Medical Research Council questionnaire; M, median;

Q, quartile.
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Table 3. Physical activity (PA) assessed through the Brief Physical Activity
Assessment Tool (BPAAT) and the accelerometer, correlations between PA assessment
methods, and comparison of PA duration at different intensities and steps per day
between ‘insufficiently active’ (BPAAT score 0-3) and ‘sufficiently active’ (BPAAT

score >4) patients (n=110).

BPAAT
Correlations
mean = SD Ins. active® Suf. active”®
() p-value
(n=81) (n=29)
BPAAT total 1.6+£2.0 - 0.5+0.9 4.5+1.2 <0.001
score
Accelerometer
Moderate- 28.8+22.4 0.394** 22.9+17.9 45.5+25.3 <0.001
intensity PA
(min/day)*
Vigorous- 1.3£2.2 0.074 1.1£1.5 1.843.3 0.298
intensity PA
(min/day)?
MVPA 30.1+23.2 0.405** 23.9+18.7 47.3+£26.0 <0.001
(min/day)?
Daily steps 5490.1£3069.8  0.435%* 4714.7£2743.2 7655.8£2930.4 <0.001

(number)

* p<0.05 ** p<0.01. Abbreviations: BPAAT, Brief Physical Activity Assessment tool;
Ins. active, Insufficiently active; MVPA, moderate to vigorous physical activity; PA,
physical activity; SD, standard deviation; Suf. active, sufficiently active.

Notes:
23
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Duration of physical activity at different intensities is presented in minutes per day.
The intensity was calculated using the algorithms from Freedson et al.?®, based on the
number of counts-per-minute (CPM): moderate-intensity PA (1952-5724 CPM);
vigorous-intensity PA (5725-00CPM); moderate-to-vigorous intensity PA (MVPA,
1952-00CPM).

®Activity categories are based on the cut-off values of the Brief Physical Activity
Assessment tool (BPAAT): ‘insufficiently active’, BPAAT score 0-3; ‘sufficiently

active’, BPAAT score >4.
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Table 4. Comparison of the activity categories (‘insufficiently active’ and ‘sufficiently active’) obtained from the Brief Physical Activity

Assessment Tool (BPAAT) and accelerometer data (intensity-based and step-based approaches).

BPAAT?
% Kappa Sensitivity Specificity NPV
n (%)
Agreement (95% CI) 95% CI) (95% CI) (95% CI)
Ins. active Suf. active
Ins. active 58 (52.7) 6 (5.5) 0.43 0.50 0.91 0.72
MVPAP 73.6%
Suf. active 23 (20.9) 23 (20.9) (0.26-0.60) (0.41-0.59) (0.85-0.96) (0.72-0.87) (0.63-0.80)
Ins. active 66 (60.0) 16 (14.5) 0.36 0.52 0.84 0.82
Steps© 74.5%
Suf. active 15 (13.6) 13 (11.8) (0.17-0.55) (0.42-0.61) (0.77-0.91) (0.46-0.65) (0.74-0.89)

Abbreviations: BPAAT, Brief Physical Activity Assessment Tool; Ins. active, insufficiently active; MVPA, moderate to vigorous physical

activity; NPV, Negative predictive value; PPV, Positive predictive value; Suf. active, sufficiently active; 95% CI, 95% confidence intervals.

Notes:

AActivity categories are based on the cut-off values of the Brief Physical Activity Assessment tool (BPAAT): ‘insufficiently active’, BPAAT

score 0-3; ‘sufficiently active’, BPAAT score >4.
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bActivity categories are based on cut-off values of the time spent in moderate-to-vigorous physical activity (MVPA) using accelerometry:
‘insufficiently active’, MVPA <30 minutes per day; ‘sufficiently active’, MVPA >30 minutes per day. MVPA intensity was calculated using the
algorithms from Freedson et al.?®, based on the number of counts-per-minute (MVPA, 1952-0cCPM).

“Activity categories are based on cut-off values considering the number of daily steps (using accelerometry): ‘insufficiently active’, <7000

steps/day ‘sufficiently active’, >7000 steps/day.
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Table 5. Correlations between BPAAT total score and accelerometry, stratified by age,
sex and COPD grades (n=110).

Correlations with the BPAAT total score (p)

Age Sex COPD grades
<65 >65 GOLD 1-
Male Female GOLD 3-
years years 2
(n=80) (n=30) 4 (n=46)
(n=41) (n=69) (n=64)
Accelerometer
Moderate-intensity ~ 0.416**  0.440**  0.437**  0.253 0.363**  (0.445%*
PA (min/day)”
Vigorous-intensity ~ -0.050 0.153 0.135 -0.003 0.026 0.134
PA (min/day)*
MVPA (min/day)®  0.414**  0.451**  0.455**  0.271 0.369**  0.460**
Daily steps 0.449**  0.475**  0.470**  0.339 0.386**  0.518**
(number)

* p<0.05 ** p<0.01. Abbreviations: BPAAT, Brief Physical Activity Assessment Tool;
COPD, Chronic obstructive pulmonary disease; MVPA, moderate to vigorous physical
activity; PA, physical activity.

*Duration of physical activity at different intensities is presented in minutes per day.
The intensity was calculated using the algorithms from Freedson et al.?®, based on the
number of counts-per-minute (CPM): moderate-intensity PA (1952-5724 CPM);
vigorous-intensity PA (5725-ccCPM); moderate-to-vigorous intensity PA (MVPA,

1952-0CPM).
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