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Background: Individuals with asthma spend less time engaging in physical
activity compared to the general population. Increasing physical activity has
become a patient-centered goal for the treatment of treatable traits of
individuals with asthma. There are data showing the possible effects of a
pulmonary rehabilitation program on physical activity in obese individuals with
asthma but not in normal-weight asthmatics. The objective of this feasibility
study is to estimate the number of daily steps and time spent on activity in
normal-weight individuals with asthma, measured before and after a
pulmonary rehabilitation program.

Methods: Normal-weight individuals with moderate to severe asthma were
evaluated. The individuals measured their daily steps with an accelerometer
for 5 days before and after a pulmonary rehabilitation program. The study was
registered on ClinicalTrials.gov: NCT05486689.

Results: In total, 17 participants were enrolled; one dropout and data on the time
in activity of two individuals are missing due to a software error during the
download. Data from 16 patients were analyzed. The median number of steps/
day at baseline was 5,578 (25th, 75th percentiles = 4,874, 9,685) while the
median activity time was 214 min (25th, 75th percentiles = 165, 239). After the
rehabilitation program, the number of daily steps increased by a median value
of 472 (p-value = 0.561) and the time in activity reduced by 17 min (p-value =
0.357). We also found a significant difference in quality of life, muscle strength,
and exercise capacity.

Conclusions: The results of this study make it possible to calculate the sample
size of future studies whose main outcome is daily steps in normal-weight
individuals with asthma. The difficulties encountered in downloading time in
activity data do not allow the same for this outcome.

Clinical Trial Registration: ClinicalTrials.gov, identifier NCT05486689.
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Introduction

Asthma is a chronic lung disease, which leads to several adverse
outcomes, including possible lower levels of physical activity (PA)
(1). A systematic review showed that adults with asthma had lower
levels of total, moderate, and vigorous PA than those without
asthma (2).
therefore, increasing PA had become a patient-centered goal for

Physical inactivity is an important risk factor;

the treatment of treatable traits of individuals with asthma (3, 4).

In individuals with asthma, PA is influenced by age, sex,
decreased disease control, increased severity as well as co-
morbidities such as obesity (5-8).

A recent study examined whether PA was related to body mass
index (BMI) and asthma control in 206 asthma patients (9). The
results showed that obese individuals (BMI > 30 kg/m?) with
uncontrolled asthma (Asthma Control Questionnaire score >
0.75) walked approximately 2,000 fewer steps than non-obese
individuals with good disease control (p<0.05). PA is also
inversely associated with body weight in other populations, as
shown by the CARDIA study, a 10-year longitudinal study
involving young, bi-racial, and free-living adults (10).

Severe and obese asthmatic individuals have been the subject of
several studies that had as their outcome the improvement of PA
through the application of exercise programs, pulmonary
rehabilitation (PR), and diet. Ma et al. conducted a study of a
cohort of obese patients with asthma who were assigned to a 12-
month lifestyle intervention aimed at modest weight loss
(achieving and maintaining a weight loss of 7% of baseline body
weight) and increased PA (achieving and maintaining a
minimum of 150 min per week of moderate-intensity PA). The
intervention group was compared to a control group that
received usual care. The authors concluded that moderately and
severely obese adults with uncontrolled asthma showed modest
average weight reduction and improvements in PA (11). Freitas
et al. confirmed that a comprehensive PR program, including a
weight loss program and exercise training, improves PA in
moderately to severely obese adults with asthma (12). The results
of a recent systematic review revealed some evidence supporting
of different
interventions, such as walking, running, cycling, low-intensity

the effectiveness supervised or unsupervised
exercise (i.e., yoga), improving PA in adults with severe asthma (13).

The population of normal-weight asthmatics is also most likely at
risk of being inactive but is, to the best of our knowledge, less studied.

To date, there are no data on daily steps walked by normal-
weight asthmatic individuals nor data showing the possible
effects of a PR program on PA in these individuals.

For this reason, the main objective of this feasibility study was
to estimate the median value (25th, 75th percentiles) as well as the
mean value [standard deviation (SD)] of the number of daily steps
and time spent on activity in minutes in normal-weight individuals
with asthma, measured before and after the PR program. The result
will allow the formal calculation of the sample size for planning a
larger study to evaluate PA in normal-weight individuals with
asthma. Moreover, our secondary objective was to investigate
changes in respiratory function, physical capacity, dyspnea, and
quality of life after the PR program. It is crucial to emphasize
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that, given the nature of this feasibility study, these outcomes
were gathered not to validate the treatment’s effectiveness but
solely for exploratory purposes (14).

Methods

The institutional review board and central ethical committee of
the Istituti Clinici Scientifici Maugeri IRCCS, Pavia, Italy, approved
the study (No 2652, 29/06/2022). The study was performed
according to the Declaration of Helsinki. The study was
registered on ClinicalTrials.gov (NCT05486689). Patient consent
was obtained and the data were treated confidentially.

Participants

Individuals with a diagnosis of asthma according to the Global
Initiative for Asthma (GINA) guidelines (15), and admitted to
Istituti Clinici Scientifici Maugeri of Tradate to complete a
comprehensive PR program, were screened to assess eligibility.

Inclusion criteria

The inclusion criteria were as follows: age >50 to <75 years,
diagnosis of asthma according to GINA steps 3-5, BMI 18.5-
24.9 kg/m? and under optimal medical treatment for at least 3
months (15). The age range was determined by identifying the
most referenced age group in PR to mitigate potential age-related
variability, especially considering the limited sample size.

Exclusion criteria

The exclusion criteria were as follows: diagnosis of any other
chronic pulmonary disease; smokers or ex-smokers with pack/years
>10; acute exacerbation of asthma in the last 30 days; engagement
in exercise training program in the previous 6 months; history of
significant oncological, neurological, or cardiovascular diseases;
musculoskeletal impairment and/or medical diseases that are likely
to compromise mobility and preclude exercise testing and PR; use
of a walker when moving; and reduced spontaneous gait speed
(10 m walk test <0.8 m/s) (16, 17).

Intervention

The enrolled participants received a comprehensive PR
program offered by a team consisting of chest physicians, nurses,
physiotherapists, dieticians, and psychologists. The three weeks of
inpatient PR included education, exercise training, and
nutritional and psychological counseling.

Education consisted of at least three individualized 20-min
chest

pathophysiology, medication, symptoms control, action plan), a

sessions run by a physician (addressing asthma

nurse (addressing inhalation technique), and a physiotherapist

(addressing  avoidance  strategy, exercise

maintenance strategies). In addition, a minimum of three 45-min

training, and

group sessions led by a dietitian (addressing diet and body
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weight  control), a  physiotherapist  (addressing  PA
recommendations and benefits), and a psychologist (addressing
lifestyle, stress management, depression, anxiety, and relaxation
techniques) were provided.

Endurance training consisted of at least 12 daily sessions of 30
min of supervised incremental exercise training according to
symptoms (18), using continuous cycling at 50%-70% of the
maximal load calculated on the basis of the baseline 6-min walking
test (6MWT) according to Hill (19). The workload was increased
by 5W when participants scored their dyspnea and/or leg fatigue
<3 on a modified 10-point Borg Scale (20). The workload was
unchanged when the Borg score was 4 or 5 and reduced for scores >5.

Strength training consisted of 12 daily sessions of 30 min of
peripheral limb muscle strength training. The training consisted
of two sets of 8 repetitions during the first week, which increased
to 12 from the second week. Dumbbells and ankle braces were
used. The initial load was set at 30%-50% of the maximum
voluntary isometric strength (MVS). The workload was varied by

0.5/1 kg following the same method as described above (20).

Measurements

The study had four time frames as shown in Figure 1. Data

about demographics, anthropometrics, relevant controlled
treatment according to guidelines (15), co-morbidities with the
Cumulative Illness Rating Scale severity and comorbidity (CIRS)
(21), dynamic lung volumes according to standards (22) using
the predicted values of Quanjer et al. (23), and asthma control
with the asthma control test (ACT) were collected (24). Gait
speed was assessed using the 10 m walking test that consists of
10 m walk on plain ground at a self-selected speed (16).

PA, measured as the number of daily steps and time spent in
activity, was assessed using an accelerometer (Xiaomi®™ Mi Smart
Band 5, China) (25). This device contains an accelerometer and
gyroscope, both triaxial, and uses its own algorithm to calculate
the number of daily steps and time spent in activity. The data

are synchronized via Bluetooth with a specific application (Mi Fit

10.3389/fspor.2024.1372048

for Android) installed on a smartphone. The data on the number
of steps per day were analyzed as reported by the Mi Fit
application. Xiaomi® does not disclose the calculation algorithm
for time spent in activities. However, it is possible to export from
the application a file containing the start and end times of a
period of continuous activity detected through the combination
of the information provided by the sensors. To calculate the time
spent in activity for each day, we combined all the activity
intervals provided in this file on a daily basis. The accelerometer
was placed on the wrist of the non-dominant arm and
maintained 24h a day for 4 consecutive days excluding the
weekend. Upon receiving the accelerometer (TO and T2),
participants were instructed to perform their usual PA (TO and
T2). Returning the accelerometer and checking the data were
done after 5 days from delivery (T1 and T3). Data were
considered usable if recorded for a minimum of 4 days with a
wearing time of >8h during waking hours (26). The individual
was classified as sedentary (<5,000 steps/day), low/somewhat active
(5,000-9,999 steps/day), and active (>10,000 steps/day) (27). A
500-step increment was considered clinically significant (28).
Weight and height were measured in all the participants while
they were fasting in the morning, wearing light clothing, and
without shoes. Body weight and height (in cm to the nearest
0.1 cm) were measured with the same instrument using a
measuring slide and a heel plate (Body Weight, BWS-XB, Forli, Italy).
For lung function, vital capacity (VC), forced expiratory volume
in the first second (FEV1), total lung capacity (TLC), and residual
volume (RV) were measured by means of a flow-sensing
spirometer and a body plethysmograph connected to a computer
(Masterlab, Jaeger, Wurzburg,
Spirometry tests were performed in accordance with the 2019

for data analysis Germany).
ATS/ERS statement, with a minimum of three measurements per
test to guarantee the reproducibility of the data (29).

Quality of life was assessed using the self-completed Asthma
Quality of Life Questionnaire (AQLQ) (30). The score is in the
range of 1-7, with higher scores indicating a better quality of life.
A change of 0.5 was considered the minimal clinically important
difference (MCID) (31).

- Demographic and
anthropometric data
- PFT; ACT; AQLQ;
HADS; CAT; MRC;
6MWT; MVS

- Accelerometer
delivery

- Accelerometer
collection

T0 Tl T2 T3
5 days 3 weeks of PR 5 days -
L
Y A y A
Pre-screening Enroliment Post PR Post PR

- ACT; AQLQ; HADS;
CAT; MRC; 6MWT;
MVS - Accelerometer

collection

- Accelerometer
delivery

FIGURE 1

Study timeline. TO-T3, evaluation time; PFT, pulmonary function test; PR, pulmonary rehabilitation
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Health status was assessed using the COPD assessment test
(CAT) (32), assessing globally the impact of cough, sputum,
dyspnea, and chest tightness on health status; the score is in the
range of 0-40, where a higher score denotes a more severe
impact. A change of —2 points was considered the MCID (33).

The severity of dyspnea was evaluated using the Medical
Research Council (MRC) scale, which is in the range of 0-4,
with higher scores indicating a more severe impact (34). A
change of —1 point was usually considered clinically relevant (35).

Exercise capacity was evaluated using the 6MWT according to
accepted standards (36) using the predicted values by Enright and
Sherrill (37). At the beginning and end of walking, subjective
sensations of both dyspnea and leg fatigue were assessed by
means of the modified Borg scale (20). A change of 27 m was
considered the MCID (38).

Quadriceps and biceps strength was assessed using the MVS
(39). The hand-held
dynamometer (KFORCE, SAS Kinvent Biomecanique, Montpellier,

measures were performed with a
France). The body positions for the tests were standardized. To
assess the quadriceps, the dynamometer was placed at the lower
third of the tibia, perpendicular to the leg and parallel to the floor,
and participants were seated with a knee joint angle of 90° and a
hip extension of 120° with their arms crossed over the chest. To
evaluate the biceps, the dynamometer was positioned at the wrist,
to be parallel to the forearm and to the floor. Participants were
seated with a shoulder flexion of 0° and an elbow flexion of 90°.
Participants performed three MVSs bilaterally, each lasting 5,
with 30s of rest. The mean value of the two best tests was
recorded (40). Predictive values were calculated using the method
proposed by Andrews et al. (41). A change of 10.5% was
considered the quadriceps MCID (42, 43) and a change of 20%
was considered the biceps MCID (44).

Mood disorder was assessed using the Hospital Anxiety and
Depression Scale (HADS), a 14-item scale with seven items each
for anxiety and depression subscales. The total score is in the
range of 0-21 and a value >8 points denotes anxiety or
depression. The MCID was considered —1.3 for HADS-anxiety
and —1.4 for HADS-depression (45).

The primary outcome was the number of daily steps and time
spent on activity before and after PR.

The secondary outcomes were health-related quality of life
(AQLQ), health status (CAT), dyspnea (MRC), exercise capacity
(6MWT), quadriceps and biceps strength (MVS), and mood
(HADS) before and after PR.

Statistical methods

Quantitative variable distributions were described in terms of
mean + SD and median (25th, 75th percentiles). Categorical variable
distributions were described in terms of absolute and relative (%)
frequencies. Change values were computed as the difference
between values at T2 and values at T1 (T2 —T1). The two-sided
Wilcoxon signed-rank test was applied to test the null hypothesis of
no change in terms of quantitative variables distribution between
T1 and T2. Non-parametric statistical tests were applied due to the
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limited size of the analyzed sample. Post hoc empirical power
calculations have been performed as follows. Individual-level change
values (T2—T1) corresponding to each variable have been
simulated 10,000 times imposing sample size, mean and SD
deriving from data, and a two-sided one sample Wilcoxon signed-
rank test was applied each time to test the null hypothesis of no
change between T1 and T2. The statistical power has been then
estimated as the proportion of tests reaching p<0.05 over the
number of simulations performed. Quantitative changes were
dichotomized according to the corresponding MCID values.
Statistical software
environment for statistical computing and graphics version 4.2.2
A p-value <0.05 was

analyses were performed using the R

(https://www.r-project.org/). considered
statistically significant.

Sample size determination

The determination of the sample size was guided by Julius’
study published in 2005, which recommends a minimum sample
size of 12 individuals per group (46). Given a single group, we
chose to increase the sample size to 15 participants and factored
in a 10% addition to allow for potential dropouts, resulting in a
total of 17 participants.

Results

In total, 17 individuals were enrolled between July 2022 and
May 2023. The flow chart of the study is shown in Figure 2. One
individual discontinued the study due to an adverse event that
occurred in the screening phase (community acquired
pneumonia). All other participants concluded the study with a
participation rate of more than 94%. Of these 16 participants,
two were unable to perform spirometry due to technical issues,
and for two others, data on time spent in activity were missing
due to a download error. Data from 16 patients were analyzed.

The demographic, anthropometric, physiological, and clinical
characteristics of the enrolled patients at T1 are reported in
Table 1. The participants were mostly adult women with not well
controlled asthma in GINA step 5, low bronchial obstruction,
and a median of two co-morbidities. All participants completed
12-14 training sessions during the PR program.

All the participants used the accelerometer for all the time
requested, without reporting any fit problems. As shown in
Table 2, the median number of daily steps recorded at T1 and T2
were 5,578 and 6,979, respectively (p=0.562). At T1, 5 (31%)
participants were classified as sedentary, 8 (50%) as low/somewhat
active, and 3 (19%) as active. The median time spent in activity at
T1 and T2 was 214 and 174 min, respectively (p =0.358). At T2, a
statistically significant improvement of AQLQ, CAT, MRC,
6MWT, HADS, and quadriceps MVS was recorded (p<0.05).

Post hoc empirical power calculations, based on sample sizes
and data-derived estimates, showed that the statistical power to
detect significant changes between T1 and T2 exceeded 85% for
CAT and MRC scores, quadriceps MVS (in kg and % predicted),

frontiersin.org


https://www.r-project.org/
https://doi.org/10.3389/fspor.2024.1372048
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

Oliva et al.

10.3389/fspor.2024.1372048

2687 Adults admitted to complete a
comprehensive pulmonary rehabilitation
programme

\ 4

2670 Were excluded
2481 Did not meet all inclusion criteria
2071 Had a pulmonary disease other than asthma
338 Had a body mass index > 25 Kg/m?

186 Had one or more exclusion criteria
103 Were smokers or ex-smokers with pack/years > 10

3 Declined to participate

72 Were not between 50 and 75 years old

83 Had impairments that compromised mobility

17 Were included in the study

> 1 Dropped out of the study

16 Completed the study protocol

16 Were included in the analysis

FIGURE 2
Flow chart of the study.

and 6MWT (in m and % predicted). For AQLQ scores, HADS-
depression, and HADS-anxiety, the power was in the range of
46%-63%. However, it was below 26% for daily steps, time spent
in activity, and biceps MVS (in kg and % predicted).

Table 3 describes the change of outcome measures and the
percentage of participants reaching the MCID.

Discussion

This feasibility study allowed us to provide an estimate of the
number of daily steps and time spent in activity in normal-
weight individuals with asthma, before and after PR. This
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information will be necessary to calculate the sample size of a
larger study focusing on PA on daily life on the same population
in the future.

During the baseline evaluation, it was observed that most
enrolled individuals were sedentary or somewhat active. Only
three individuals were found to walk almost 10,000 steps per day,
which is considered a standard cut point for good health status
(47). A systematic review by Cordova-Rivera et al. found that
people with asthma do less PA than people without this
condition and showed that the level of activity in asthma seemed
to be influenced by age, sex, and disease severity (1). The authors
found that people with asthma walked an average of 8,390 steps
day, while the severe asthma subgroup reached 5,800 steps/day.
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TABLE 1 Characteristics of individuals at baseline.

L Osubuion
4 ( 16

Male, n (%) 25%)
Age, y.0. 62 (57, 68) 16
61.56 +7.68
CIRS severity score 14 (1.3, 1.5) 16
143 £0.22
CIRS comorbidity score 2 (1, 3) 16
244 +1.59
Asthma GINA steps, n (%) 16
3: Low-dose ICS-formoterol 1 (6.25%)

4 (25.00%)
11 (68.75%)

4: Medium-dose maintenance ICS-formoterol
5: Add-on LAMA, high-dose ICS-formoterol

ACT score 20 (16, 22) 16
18.50 + 4.63
Ex-smokers, n (%) 3 (18.75%) 16
BMI, kg/m2 22.75 (22.37, 23.35) 16
2292+1.22
FEV1, L 2.06 (1.85, 2.36) 16
2.12+0.50
FEV1, % predicted 81 (69.50, 100.75) 16
84.19+19.84
FVC, L 2.83 (2.63, 3.17) 16
3.06 £0.73
FVC, % predicted 96 (86.75, 104.25) 16
95.12 +15.58
FEV1/FVC % 68.93 (66.15, 77.92) 16
69.82+11.23

N, number of observations; y.o., years old; ICS, inhaled corticosteroids; LAMA, long
acting muscarinic agonists; FVC, forced vital capacity.

Data are presented as absolute (relative frequency, %), median (25th, 75th
percentiles), and mean + SD.

These data were similar to our results, where the sample was
mainly composed of individuals with severe asthma.

Body weight could also affect PA. A recent paper by Rockette-
Woagner et al. studied the relationship between PA and BMI in 260
adults with asthma (9). The data showed that the average daily
steps were significantly related to BMI (p<0.001), and this
association was attenuated and not significant after adjusting for
covariate. However, even after adjustment each 1-unit increase in
BMI was associated with a small significant decrease in average
minutes/day of moderate to vigorous activity (—2.2; 95%
confidence interval —3.6 to —0.3; p=0.03). The improvement in
the number of steps is lower in normal-weight individuals with
asthma compared to overweight or obese severe people with
asthma, as reported by McLoughlin et al. (13).

After completing the rehabilitation program, even though there
was an improvement of daily steps, this change was not statistically
significant. Furthermore, the variation should be considered
clinically important according to Banach et al. who evidenced
that a 500-step increment was associated with a 7% decrease in
cardiovascular mortality (28). On the other hand, our findings
suggest a slight reduction in the time spent in activity after PR.
This decrease, which is not statistically significant and which
contrasts with the increase in the number of daily steps, could be
influenced by factors such as our relatively small sample size and
challenges with data retrieval, which further diminished our
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sample. Notably, prior research has produced mixed conclusions
on the impact of PR on time spent in activity (48). Furthermore,
the absence of a universally accepted and objective definition for
this metric, compounded by variations in its calculation across
different devices (49), diminishes its suitability for sample size
determination. Given these limitations, to ensure objectivity,
future studies investigating the effectiveness of a treatment in
modifying PA should use the number of steps per day rather
than time spent in activity to assess treatment effect and
determine sample size.

Promoting an active lifestyle has become increasingly
important in recent years for individuals of all ages, both healthy
and with chronic diseases. In particular, PA appears to have a
beneficial  effect on  asthmatic individuals from a
pathophysiological perspective. Exercise has been observed to
have an anti-inflammatory effect, reducing the blood levels of
some  inflammatory interleukins, improving  bronchial
hyperreactivity, and reducing the inflammatory state of the lungs.
Furthermore, obesity is associated with higher levels of pro-
inflammatory molecules, which can lead to an increased airway
inflammatory response and worsening of symptoms (50).
Therefore, increasing PA in asthmatic individuals may contribute
to Dbetter weight control, leading to a decrease in the
inflammatory state and an improvement in symptoms.

Despite the constant technological advancement, it remains
very complex to study the PA level of individuals, which is
strongly influenced by numerous factors; environmental, cultural,
social, and personal factors could all impact PA (51). Indeed, we
observed a very high variability in the number of daily steps
(range 3,476-15,816).

During the study’s data collection phase, we encountered
technical issues when downloading the recorded data. We had to
contact tech support twice but some data about time-on-
movement for two participants were lost. This issue, as reported
above, undoubtedly impacted the results, diminishing their
accuracy and reliability. It will be important to consider this
factor when planning future studies that aim to investigate PA
using accelerometers, especially if the same devices used for this
study are planned. One possible solution to this issue is to use
advanced devices supported by a dedicated IT support, which
would enable remote access to real-time data collection. This
configuration would facilitate the prompt identification and
resolution of any issues.

Our results seem to also show that PR has a positive effect in
improving exercise capacity, muscle strength, health and mood
status, and quality of life. These findings are consistent with
previous research that has demonstrated the effectiveness of PR
programs in enhancing exercise capacity and reducing symptoms
of anxiety and depression in individuals with asthma (50, 52).
However, it remains unclear whether PR is effective in improving
the quality of life of people with asthma, as studies have shown
mixed results on this outcome (50, 52). It is important to note
that even in our study, the significance level for quality of life is
borderline (p=0.049). PR seems to have a possible effect on PA
as well; however, for its impact to be significant, it would

probably have to be enhanced by specific and tailored
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TABLE 2 Differences between pre to post pulmonary rehabilitation.

10.3389/fspor.2024.1372048

T1 T2 p-value
Steps, n (N=16) 5,578 (4,874, 9,685) 6,979 (5,098, 10,070) 0.562
7,246 * 3,248 8,040 + 4,047
Time in activity, min (N = 14) 214 (165, 239) 174 (163, 227) 0.358
207 £ 69 205+ 76
AQLQ score (N=16) 5.17 (3.85, 6.10) 5.62 (4.90, 6.36) 0.049*
5.02+1.28 547 £1.22
HADS-depression score (N =16) 4.5 (3.75, 8) 2 (2, 4.25) 0.025*
5.38+£2.87 3.38+£2.87
HADS-anxiety score (N = 16) 4.50 (3.00, 7.00) 2.00 (1.75, 6.00) 0.029*
5.12+2.87 3.44 +£2.66
CAT score (N =16) 13.5 (9.0, 21.5) 3.5 (3.0, 9.0) 0.001*
14.25 +8.53 6.00 £5.13
MRC score (N=16) 1(1,2) 0(0,1) 0.005*
1.12+£0.72 0.50 £ 0.63
MVS bic, kg (N = 16) 12.05 (9.62, 14.57) 14.55 (11.97, 17.35) 0.252
13.17 + 4.87 14.51 +4.38
MVS bic, % predicted (N = 16) 67.00 (53.75, 89.00) 78.50 (65.75, 91.75) 0.326
70.06 +19.33 7712 +17.09
MVS quad, kg (N =16) 17.50 (14.10, 23.45) 25.45 (18.65, 29.92) 0.003*
18.22 +5.35 25.96+10.13
MVS quad, % predicted (N = 16) 57.50 (46.25, 69.00) 77.50 (66.25, 95.75) 0.004*
60.62 +19.01 83.81 £25.70
6MWT, m (N=16) 538 (504, 558) 561 (524, 590) 0.002*
528 £ 55 563 £ 63
6MWT, % predicted (N =16) 103 (93, 108) 108 (95, 118) 0.003*
101 £ 15 108 £17

N, number of observations; bic, biceps; quad, quadriceps.

Data are presented as median (25th, 75th percentiles) and mean + SD.

*p-value <0.05.

TABLE 3 Pre to post-secondary outcomes changes and number (%) of

subjects reaching MCID.

Change MCID

AQLQ score 0.33 (—0.09, 0.79) 7 (43.75)
0.46 £ 0.88

HADS-depression score —2.00 (—4.00, 1.00) 9 (56.25)
—2.00 +3.08

HADS-anxiety score —1.00 (—3.00, —0.75) 7 (43.75)
—1.69 +2.63

CAT score —7.00 (-10.50, —3.75) 14 (87.5)
—8.25+6.40

MRC score -1 (-1, 0) 9 (56.25)
—0.62 +0.62

MVS bic, % 5.88 (—9.89, 32.55) 5 (31.25)
16.20 £ 37.11

MVS quad, % 29.47 (7.22, 99.35) 11 (68.75)
48.70 + 56.80

6MWT, m 35.50 (27.75, 48.00) 13 (81.25)
35.50 +27.52

bic, biceps; quad, quadriceps.

Data are presented as absolute (relative frequency, %), median (IQR), and mean +
SD. Change values were computed as value at T2 — value at T1 except for MVS bic.
(%) and MVS quad. (%) that were computed as [(value at T2 — value at T1)/value at
T1] x 100.

interventions. Since individuals with asthma are known to lead
more sedentary lives than healthy individuals (2), it is desirable
that future studies investigate this aspect. Promoting an active

Frontiers in Sports and Active Living

lifestyle through PA enhancement in individuals with asthma
may help to reduce the impact of clinical conditions associated
with a sedentary lifestyle, such as obesity, anxiety disorders, and
depression, which are often linked to asthma and can lead to a
reduced quality of life (50).

This study does have some limitations. First, due to the small
sample size, we are unable to generalize our findings to the
entire asthmatic population. Results from post hoc empirical
that the
underpowered (statistical power <80%) to detect statistically

power calculations showed present study is
significant changes for some of the analyzed variables given
the significance level as well as the sample size and estimates
derived from the data. The results from these analyses should
therefore be interpreted with caution. Second, the accuracy of
the estimates was further diminished by the fact that we lost
some data due to technical issues. However, our study had, on
the one hand, the objective of estimating the amount of PA in
a particular population of asthmatic individuals to obtain data
to be used for the design of future, larger studies and, on the
other hand, to test the feasibility of this approach for
assessing PA.

In conclusion, the results of this study make it possible to
calculate the sample size of future studies whose main outcome
is daily steps in normal-weight individuals with asthma. The
difficulties encountered in downloading time in activity data do

not allow the same for this outcome.
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