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Abstract
Introduction

Asthma is a chronic respiratory condition frequently observed in childhood, which can
have detrimental effects on breathing and thoracic mobility.

Objective

To describe the thoracic mobility of 6- to 11-year-old children diagnosed with asthma
and compare it with that of non-asthmatic children in schools in Cali, Colombia.

Materials and methods

This cross-sectional analytical study used a non-probabilistic convenience sampling
technique to assess thoracic mobility. Data were analyzed using STATA 14® statistical
software. Measurement of thoracic mobility was performed using cirtometry at the
axillary (CAx) and xiphoid (CX) levels according to the protocol established by
Bockenhauer et al. Asthma prevalence, history, symptoms, and associated risk factors
were assessed using the self-administered International Asthma and Allergies in
Childhood (ISAAC) questionnaire. In addition, anthropometric measurements were
collected to account for potential confounding variables.

Results

Of the 282 children enrolled, 193 met the inclusion criteria, and 11.9% were diagnosed
with asthma. The asthmatic group exhibited several identified risk factors, including
exposure to dust (47.8%), environmental fumes (30.4%), tobacco smoke (13%), and colds
(47.8%). There were no statistically significant differences in anthropometric variables
between the two groups. However, the asthmatic group showed significantly reduced
thoracic mobility compared to the non-asthmatic group, especially in the CAx
measurement (5.82 cm * 2 for the non-asthmatic group vs. 5.18 cm * 1.2 for the
asthmatic group; p = 0.047).

Conclusions

Individuals diagnosed with asthma have reduced thoracic mobility compared to those
without the condition.

INTRODUCTION deaths annually.! In Latin America, childhood asthma has

a prevalence of 17.3% at 6-7 years of age and 15.8% at
Asthma is a chronic inflammatory condition of the airways ~ 13-14 vears of age.” In Colombia, confirmed asthma has a
that poses a significant global public health concern, espe- prevalence of 9%, while unconfirmed cases stand at 69.9%,
cially in childhood. It is estimated to affect approximately indicating a potential underdiagnosis within the popula-
262 million individuals worldwide and results in 461,000 tion. These findings establish asthma as the country’s sec-
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ond most prevalent chronic respiratory condition.> Fur-
thermore, the city of Cali in Colombia has reported an
elevated risk of mortality attributable to respiratory dis-
eases.*

A hallmark of asthma is airway narrowing, which can
challenge an individual’s ventilatory mechanics. Bronchial
obstruction can result in increased breathing work, changes
in lung volumes, imbalances in ventilation/perfusion (V/
Q) ratios, and impaired gas exchange.>® In addition, these
conditions can affect thoracic mobility, which refers to the
ability of the thoracic cage to expand during inhalation and
exhalation.57:8

In contemporary clinical practice, cardiopulmonary
physiotherapists emphasize the importance of conducting
comprehensive assessments to determine suitable inter-
vention strategies for various respiratory pathologies.?-11
In recent years, cirtometry has emerged as a vital and re-
liable method for evaluating thoracic mobility.12 This as-
sessment technique is characterized by its simplicity, cost-
effectiveness, and consistent reliability across different
examiners, within the same examiner, and when re-
peated.!3 It involves the application of a non-distensible
tape around the thorax at the axillary (CAx) and xiphoid
(CX) levels to obtain non-invasive measurements.!4

Given the limited research on thoracic mobility in asth-
matic children, this study aimed to describe the thoracic
mobility of 6- to 11-year-old children diagnosed with
asthma and compare it with that of non-asthmatic children
in schools in Cali, Colombia.

MATERIALS AND METHODS

In June 2023, a cross-sectional analytical study was con-
ducted with healthy children and children diagnosed with
asthma from two schools in Cali, Colombia. These schools
were selected because they are located in socio-demo-
graphically representative areas of the city. The parents or
guardians of the children were contacted to explain the
study’s objectives and request consent for their children’s
participation. The study followed the recommendations of
the Declaration of Helsinki (2013)!> and was approved by
the Ethics Committee of the Institucion Universitaria Escuela
Nacional del Deporte (Act Number 40.07.101/May 29, 2023).
In addition, the confidentiality of the participants was
guaranteed through an informed consent procedure in ac-
cordance with the Colombian Law on the Protection of Per-
sonal Data (Law 1581 of 2012).16 The study included chil-
dren aged 6 to 11 who attended schools in 2023 and whose
parents or guardians voluntarily signed the informed con-
sent form. Participants with respiratory, cardiac,
rheumatic, musculoskeletal, and orthopedic diseases and
children without signed consent forms were excluded from
the study. Non-probability convenience sampling was used
to allow voluntary participation in the study.

MEASURING INSTRUMENTS AND PROCEDURES

The study used the self-administered International Study
of Asthma and Allergies in Childhood (ISAAC)!7 question-

naire to examine sociodemographic variables, prevalence,
and risk factors for asthma. This questionnaire was de-
veloped in a multi-center study and has been rigorously
validated in medical institutions around the world. It en-
compasses a range of open and closed questions on so-
ciodemographic characteristics such as sex, age, socioe-
conomic status, and aspects related to wheezing, rhinitis,
eczema, treatment modalities, and the child’s medical his-
tory.17 Notably, the Spanish version of the questionnaire
has demonstrated high specificity (91.6%) and sensitivity
(64.7%) in identifying asthma in the general population.18
The questionnaires were distributed online, with parents
completing them using the Google Forms® platform.

A non-distensible tape measure (Lufkin W606PM) was
used for cirtometry according to the established protocol
of Bockenhauer et al.14 Mobility assessment included mea-
surements at two specific levels: CAx at the level of the
third intercostal space and the fifth thoracic spinous
process, and CX at the level of the xiphoid and the tenth
thoracic spinous process. The anatomical reference points
of each level were marked with an indelible ink marker by
a single examiner with expertise in this area to ensure ac-
curate placement of the tape measure. Measurements were
taken with the subject standing, arms relaxed at the sides,
and chest uncovered (or with a strapless top for female sub-
jects).

The tape measure was placed comfortably over the
marked reference points to ensure the subject’s comfort
throughout the process. The subject was then instructed
to inhale deeply through the nose and exhale through the
mouth, with verbal commands from the examiner to en-
courage maximal inhalation and exhalation. The maximum
diameter of the chest during inhalation and exhalation was
measured in centimetres, and the difference between the
two movements was calculated. The examiner remained
vigilant to prevent compensatory gestures. Three attempts
were made ten seconds apart, and the highest measurement
was selected.

Anthropometric weight, height, and BMI measurements
were obtained to assess potential confounding factors.
Weight was assessed using a calibrated scale while the par-
ticipant maintained an upright posture with arms resting
naturally. Height was measured using a SECA 206 wall-
mounted measuring rod, with the participant standing
against the wall and performing a sustained inhalation for
an accurate centimetre measurement. BMI was calculated
by dividing weight by the square of height (weight/height?).
Participants were then categorized as obese, at risk for obe-
sity, average weight, or underweight based on age-specific
percentiles using WHO criteria.

ANALYSIS OF RESULTS

Data were analyzed using STATA 14® statistical software.
Participants with more than 20% data loss from the ISAAC
questionnaire were excluded from the analysis. Descriptive
statistics were used to present quantitative variables, re-
porting mean and standard deviation, and qualitative vari-
ables, reporting frequency and percentage. The normality
of data was assessed using the Kolmogorov-Smirnov test.
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Figure 1. Flowchart of the study population

Group differences were assessed using the Student’s t-test
and Wilcoxon-Mann-Whitney test, which were selected
based on variable characteristics. Statistical significance
was set at p < 0.05. Analysis of covariance was not required
because no baseline differences in confounding variables
were observed between groups.

RESULTS

Of the 282 children initially recruited, 62 were excluded
because of incomplete data on the ISAAC questionnaire,
10 because of age, 9 because of lung disease other than
asthma, and 8 who did not provide informed consent. Fi-
nally, 193 children who met the inclusion criteria were in-
cluded (Figure 1). Among them, 11.9% received a diagnosis
of asthma.

The sex distribution was 52.9% male, with the majority
in the second (26.9%), third (24.9%), and fifth (25.4%)
grades of primary school. Regarding age, 50.3% were be-
tween 6 and 8 years old, and 49.7% were between 9 and
11. The majority identified themselves as of mestizo eth-
nicity (54.9%) and came from lower socioeconomic strata: 1
(55.4%) and 2 (34.7%). In addition, 92.8% reported belong-
ing to the Colombian health system (Table 1).

A statistically significant difference was found in the
prevalence of maternal asthma history when comparing
children with and without asthma (47.8% for children with
asthma vs. 19.4% for the healthy group, p = 0.000). No other
statistically significant differences in sociodemographic
characteristics were found.

Regarding anthropometric characteristics, the mean
height was 1.34 m # 0.1, the mean weight was 33.9 kg £ 10,
and the BMI was at the upper limit of underweight with a
mean of 18.4 = 3.3. No statistically significant differences
were found in the variables of height (p = 0.394), weight (p

=0.311), and BMI (p = 0.210) when comparing the groups of
children with and without asthma (Table 2).

The data indicate a significantly higher prevalence of
asthma symptoms in the asthmatic group compared to the
non-asthmatic group during the past year. Specifically, the
asthmatic group showed significantly higher rates of
wheezing (73.9% vs. 11.2%, p = 0.000), wheezing or
whistling before or after exercise (30.4% vs. 2.9%, p =
0.000), chest congestion with secretions in the absence of
a cold (30.4% vs. 8.2%, p = 0. 001), rhinitis or nasal allergy
(43.5% vs. 24.7%, p = 0.026), hospital admissions for
wheeze or asthma (21.7% vs. 2.9%, p = 0.000), and full days
of absence from school due to wheeze or asthma (43.5%
vs. 2.4%, p = 0.000) compared to the non-asthmatic group
(Table 3).

The asthmatic group had a higher prevalence of wheeze
triggers compared to the non-asthmatic group for exposure
to weather changes (17.4% vs. 5.3%, p = 0.053), fumes
(30.4% vs. 2.9%, p = 0.000), dust (47.8% vs. 3.5%, p = 0.000),
colds (47.8% vs. 9.4%, p = 0.000), and tobacco smoke (13%
vs. 1.8%, p = 0.023) (Table 4).

In assessing thoracic mobility using cirtometry, the
asthmatic group exhibited lower values in the CAx mea-
surement, with a mean of 5.18 cm #1.2, compared to the
non-asthmatic group, which demonstrated a mean of 5.82
cm *2. This disparity showed statistical significance (p =
0.047). Similarly, the CX measurement for the asthmatic
group displayed reduced values, with a mean of 4.78 cm
*1.3, in contrast to the non-asthmatic group, with a mean
of 5.35 cm 2. However, this variance did not attain statis-
tical significance (p = 0.096) (Figure 2).
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Table 1. Comparison of the sociodemographic characteristics and background of the study population: children
with and without asthma

Total Asthmatic NO:- .
X =193 n=23 asthmatic -
Variable Category n n=170 Statistic p
n % n % n %
Male 102 52.9 13 56.5 89 524 X2 =
Sex 0.707
Female 91 47.2 10 435 81 47.7 0.1413
Age (vears) 6-8 97 50.3 12 52.2 85 50.0 X2 = 0,645
ge (years .
9-11 96 49.7 11 4738 85 50.0 0.0383
1 107 554 10 435 97 57.1
Socioeconomic 2 67 34.7 9 391 | 58 341 Fisher's 0.285
stratum Test
3and4 19 9.8 4 17.4 15 8.8
Mestizo 106 54.9 16 69.6 90 52.9
Afro- 23 11.9 2 8.7 21 124
descendant Fisher's
Ethnicity Indigenous 15 7.8 0 00 15 8.8 Test 0340
Caucasian 48 24.9 4 17.4 44 25.9
No answer 1 0.5 1 4.4 0 0.0
Affiliated with the YES 179 928 21 91.3 158 92.9 Fisher's 0,675
health system NO 14 7.3 2 8.7 12 7.1 Test ’
First 6 3.11 1 4.4 5 29
Second 52 26.9 9 39.1 43 25.3
School grade Third 48 248 4 17.4 44 25.9 %S;;er s 0.332
Fourth 38 19.6 2 8.7 36 21.2
Fifth 49 25.3 7 304 42 247
Elementary | g 9.33 2 8.7 16 94
School
High
Mother's School 142 73.58 15 65.2 127 74.7 Fisher's
r 0.411
educational level Test
College/ 31 1606 | 6 261 | 25 147
University
No answer 2 1.04 0 0.0 2 1.2
Elementary 22 114 3 13.0 19 12
School
High 131 67.9 13 565 118 69.4
, . School . .
Father's educational Fisher's 0.381
level College/ 23 11.9 5 217 18 10.6 Test
University
None 14 7.3 1 44 13 7.7
No answer 3 1.6 1 4.4 2 1.2
YES 44 228 11 47.8 33 19.4 X2 =
Asthmatic mother 999 0.000*
NO 149 77.2 12 52.2 137 80.6 2933
YES 24 12.4 5 217 19 11.2 X2 =
Asthmatic father 0.150
NO 169 87.6 18 78.3 151 88.8 20758
1>t025 13 67 3 13.0 10 5.9
years
Mother's age 261030 48 249 5 217 43 25.3 Fisher's 0.265
years Test
31to35 54 28.0 6 26.1 48 28.2
years
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Total Asthmatic Nz .
_ - asthmatic
Variable Category n=193 n=23 n=170 Statistic p
n % n % n %
361040 37 19.2 2 8.7 35 20.6
years
41t045 26 13.5 3 13.0 23 13.5
years
461055 7 36 2 8.7 5 29
years
No answer 8 4.2 2 8.7 6 3.5
21t0 30 31 16.1 4 17.4 27 15.9
years
31to35 53 27.5 4 17.4 49 28.8
years
36to 40
42 21.8 8 34.8 34 20.0 ; '
Father's age years Fisher's 0.544
Test
411045 33 17.1 5 21.7 28 16.5
years
461055 16 8.3 1 4.4 15 8.8
years
No answer 18 9.3 1 44 17 10.0
Father 20 104 1 44 19 11.2
Who responded to Mother 167 | 865 22 | 957 | 145 | 853 | Fishers 0.646
the questionnaire? Test
Other 6 3.1 0 0.0 6 3.5

X2: Chi-square test; p<0,05*

Table 2. Comparison of the anthropometric characteristics of the study population:

children with and without

asthma
Asthmatic Non-asthmatic

Total n=193
Variable n=23 n=170 Statistic p

X~ SD X" SD X" SD
::f)'ght 1.34 0.1 1.4 0.1 13 0.1 t=-0.8552 0.394
Weight (kg) 33.9 10 37.3 134 334 9.4 z=-1.011 0.311
BMI 18.4 3.3 19.5 4.2 18.3 3.2 z=-1.255 0.210

t: T-test; z: Wilcoxon Mann-Whitney Test; p<0,05*

DISCUSSION

This study aimed to describe thoracic mobility in a group
of children with obstructive diseases, particularly asthma.
The results indicate that children diagnosed with asthma
had reduced thoracic mobility compared to those without
the condition. In addition, they presented a higher preva-
lence of pathological history, increased exposure to trigger-
ing factors, and a more pronounced experience of daytime
and nocturnal respiratory symptoms.

This study demonstrates an association between a par-
ent’s history of asthma and the likelihood that their chil-
dren will develop the disease. The evidence suggests that
there is a “multifactorial inheritance model” that links the
occurrence of asthma to the degree of kinship within a fam-
ily.19 This model can be explained using Falconer’s thresh-

Canadian Journal of Respiratory Therapy

old model, 20 which utilizes a standard distribution curve to
illustrate how the disease occurs.

According to that model, greater relatedness increases
the likelihood of crossing the threshold and displaying the
disease. The risk of developing asthma is 10% for second-
degree relatives with the disease, 25% for first-degree rela-
tives with the disease, and 50% in cases where both parents
are affected.1921-23 Notably, 19.4% of undiagnosed chil-
dren had a family history of asthma. Because of their fam-
ily background, this underscores the potential risk for these
children to develop the disease in the future.

In this study, 11.9% of the children reported being di-
agnosed with asthma. When these results were compared
with the global data from the ISAAC study, the prevalence
of asthma ranged from 2.1% to 32.2% depending on the
geographical area (2.1% in Indonesia, 32.2% in the United
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Table 3. Asthma symptomatology in school children: comparison between children with and without asthma

. Non-
Total n=193 Afthmatlc asthmatic
Variable Category n=23 n=170 Statistic p
n % n % n %

Has your child ever YES 36 18.7 17 73.9 19 11.2 X2 =
experienced episodes 525501 0.000*
of wheezing in the past? NO 157 814 6 26.1 151 88.8 .
Has your child ever YES 12 6.2 7 30.4 5 2.9 X2 =
wheezed before or 0.000*
after exercise? NO 181 938 16 69.6 165 97.1 26.2626
Has your child YES 21 10.9 7 30.4 14 8.2
experienced chest X2 =
congestion from non- 10.2961 0.001*
cold-related secretions NO 172 89.1 16 69.6 156 91.8 -
in the past year?

YES 52 26.9 10 43.5 42 24.7
Has your child 2_
experienced rhinitis or NO 139 720 " 478 128 753 :(9_52 0.026*

o .

nasal allergies? No 5 1.0 5 8.7 0 0.0

answer

YES 40 20.7 8 34.8 32 18.8
Has your child ever NO 151 78.2 14 60.9 137 80.6 X2 =
experienced atopic 3571 0.059

P .

dermatitis? No 9 10 1 44 1 0.6

answer
Has your child been YES 10 5.2 5 21.7 5 2.9
hospitalized for X2= 0.000*
wheezing or asthma the NO 183 94.8 18 78.3 165 97.1 14.5715 :
previous year?

YES 3 1.6 1 4.4 2 1.2
Have you administered
allergy or asthma shots NO 189 7.9 22 93.7 167 96.2 FT 0.401

ild?

to your child? No 1 05 0 0.0 1 0.6

answer
Has your child been YES 14 7.3 10 435 4 2.4
absent frgm school due FT 0.000*
to wheezing or asthma NO 179 92.8 13 56.5 166 97.7
in the past year?

X2: Chi-square test, FT: Fisher’s Test; p<0,05*

Kingdom, and 15% in Latin America).21.24 In Colombia, the
prevalence varied by age group, with rates of 24.3% in chil-
dren younger than 4 years, 12.4% in children aged 5-11, and
11.5% in children aged 12-18.25

The prevalence found in this study is consistent with na-
tional levels, although other studies in Cali, Colombia, have
reported higher levels. For instance, Herrera et al.26 doc-
umented a prevalence of 20.6% in children under 6 years
of age, and Betancourt et al.2” reported a prevalence of
21.38% in children aged 6-14 years. This disparity may be
due to the higher prevalence of asthma at an early age, pos-
sibly related to the increased frequency of respiratory in-
fections during this stage of life.28-31

Regarding wheeze triggers, the study reveals that chil-
dren diagnosed with asthma show increased symptomatol-
ogy due to external factors such as weather changes, res-
piratory infections, inhalation of fumes, exposure to dust,
and exposure to tobacco smoke. Early sensitization to
house dust mites, especially between the first and second
year of life, is associated with significantly increased odds

ratios of 3.3 and 6.421 (OR: 1 year, 3.31 [95 % CI 1.59-6.91];
OR: 2 years, 6.37 [95 % CI, 3.48-11.66]).

In addition, exposure to tobacco smoke significantly in-
creases the prevalence of asthma in all age groups. It is a
potent pollutant that promotes lung inflammation and mu-
cociliary epithelial damage. This exposure correlates with
an incidence rate of up to 17.1% and triggers excessive mu-
cus production in affected children.32.33

In this study, significant triggers were attributed to ex-
ternal factors, while genomic variations contributing to in-
creased susceptibility to the development or severity of
asthma symptoms were identified. Genome-wide associa-
tion studies (GWAS) conducted worldwide have predomi-
nantly focused on populations of European ancestry. How-
ever, there is a growing consensus that a more
comprehensive approach is needed, particularly in regions
such as Latin America, to improve understanding of the ge-
netic makeup of these populations.34

Research in Brazil has identified variations in IL-10
genes that correlate with the risk of atopic wheeze and al-
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Table 4. Comparison of wheeze triggers in school children: with and without asthma

. Non-

Total n=193 Aftzhmatlc asthmatic
Variable Category n=23 n=170 Statistic p

n % % n %
Has the wheezing or YES 13 6.7 4 17.4 9 5.3
V\;]hlstllng in yotljjrdchlld s FT 0.053*
chest worsened due to NO 180 93.3 19 82.6 161 94.7
weather changes?
Has your child YES 3 1.6 1 4.4 2 1.2
experienced wheezmg FT 0318
due to pollen allergy in NO 190 98.5 22 95.7 168 98.8
the past year?
Has your child YES 12 6.2 7 30.4 5 2.9
experienced fume- X2= 0.000*
induced wheezing in the NO 181 93.8 16 69.6 165 971 26.2626 :
past year?
Has your child YES 17 8.8 11 47.8 [¢) 3.5
experienced dust- X2= 0.000
induced wheezing in the NO 176 91.2 12 52.2 164 96.5 49.4897 :
past year?
Has your child YES 7 3.6 2 8.7 5 2.9
experienced whee2|r.1g FT 0.197
due to pet exposure in NO 186 96.4 21 91.3 165 97.1
the past year?
Has your child YES 3 1.6 1 4.4 2 12
experienced wheezing
due to wearing wool FT 0.318
clothing in the past NO 190 98.5 22 95.7 168 98.8
year?
Has your child YES 27 14.0 11 47.8 16 9.4
experienced wheezing X2= 0.000*
due to colds in the past NO 166 86.0 12 522 154 90.6 24.8455 :
year?
Has your child YES 6 3.1 3 13 3 1.8
experienced wheezing
due to exposure to FT 0.023*
tobacco smoke in the NO 187 96.9 20 87.0 167 98.2
past year?
Has your child had YES 9 4.7 3 13.0 6 3.5
wheezing caused by
soaps, sprays, or FT 0.077
detergents in the past NO 184 95.3 20 87.0 164 96.5
year?

X2: Chi-square test, FT: Fisher’s Test; p<0,05*

lergy markers. In addition, genes such as 14q11 and 15q22
have shown associations with asthma symptoms in Latin
America, while the LTB4 gene has been implicated in in-
flammatory and immune response pathways.24

The exacerbation triggered by risk factors is postulated
to be associated with bronchial hyperresponsiveness (BHR),
defined as airway narrowing in response to inhaled agents
that induce bronchial smooth muscle contraction. This nar-
rowing is the result of two distinct processes: hypersen-
sitivity and hyperresponsiveness.353¢ The research results
on human bronchial segments indicate that an excess of
airway smooth muscle contributes to BHR.37 However,
there is no consensus on the pathophysiological mecha-
nism of BHR.

Some researchers have proposed that asthmatic patients
have increased calcium (Ca2+) levels in the cytoplasm near

the actin-myosin filaments, which may account for hyper-
reactivity. Additionally, an increased frequency of Ca2+
waves released from the sarcoplasmic reticulum due to re-
ceptor activation may modify the threshold for agonist-
induced contraction, thus explaining the hypersensitivity
phenomenon.36

Other researchers suggest that BHR may be influenced
by changes in lung volume during the respiratory cycle.
Specifically, the radial force applied to the airway during
inspiration may trigger mechanisms that suppress tonic
cholinergic activity, thereby promoting bronchodilation. In
addition, this force could directly impact the smooth
bronchial muscle due to the induced stretch.

In conditions such as asthma, the elongation of actin fil-
aments and the more elastic behaviour of smooth muscle
may contribute to an increased contractile capacity and
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Figure 2. Comparison of the thoracic mobility of children with and without asthma

a. Cirtometry at the axillary (CAx) level; b. Cirtometry at the xiphoid (CX) level

shortening velocity, potentially exacerbating symptoms by
inducing more profound airway constriction.36

In this study, a reduction in thoracic mobility values was
observed in participants within the asthmatic group, pos-
sibly due to the airway obstruction associated with BHR,
which induces changes in respiratory mechanics.538 This
finding is noteworthy because previous studies have not
prioritized evaluating this aspect of respiratory function in
this population.

Previous research has generally relied on complex and
costly pulmonary function tests that require specialized
equipment and laboratory facilities. These tests have
shown that individuals with this condition have a peak ex-
piratory flow (PEF) variability of 20% or greater and a forced
expiratory volume (FEV) of less than 80% of the air exhaled
in the first second.3?

The decreased thoracic mobility observed in children
with asthma is related to the obstructive nature of asthma
and to BHR, which leads to changes in respiratory mechan-

ics due to several factors, including smooth muscle contrac-
tion —referred to as bronchospasm, increased mucus secre-
tion, and thickening of the tracheobronchial wall.>38 These
changes contribute to increased work of breathing, venti-
lation/perfusion (V/Q) imbalance, impaired gas exchange,
and altered lung volumes associated with pulmonary hy-
perinflation, reducing thoracic mobility.38

It is crucial to highlight the role of the cardiopulmonary
physiotherapist in facilitating disease control measures and
delivering an appropriate response to symptom exacerba-
tion. To achieve this, it is essential to augment the assess-
ment measures with objective methods, such as cirtometry,
which are straightforward, accessible, and cost-effective,
particularly in developing countries.

The results of this study indicate that children diagnosed
with asthma have reduced thoracic mobility and experience
more pronounced respiratory symptoms both during wak-
ing hours and at night compared to their non-asthmatic
counterparts. It is crucial to recognize that age, develop-
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mental stage, and individual anthropometric characteris-
tics may influence these differences in thoracic mobility.40:
41 This underscores the need to recognize that underlying
pathology and an interplay of variables may influence tho-
racic mobility.

Further research is required to determine the validity
and comparability of cirtometry as an assessment method
with high-tech equipment. Also, further research is needed
to better understand the efficacy of thoracic mobility mea-
surements in children with asthma. Therefore, the results
of this research could significantly impact cardiopulmonary
physiotherapy, particularly in relation to managing this
condition. It should be noted that the study was popula-
tion-based, which precludes the possibility of confirming
the diagnosis with an airflow limitation test.

CONCLUSION

Children diagnosed with asthma have reduced thoracic mo-
bility compared to their non-asthmatic counterparts. In ad-
dition, a higher percentage of these children have mothers
with a history of pulmonary pathology, increased exposure
to triggers that exacerbate symptoms, and more pro-
nounced diurnal and nocturnal symptomatology. Cirtome-
try, a method used to assess thoracic mobility, offers the
potential to evaluate and monitor the efficacy of interven-
tions in populations affected by pulmonary pathology, par-
ticularly asthma.
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