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ABSTRACT 

 
Background: Asthma is a chronic inflammatory airway disease characterized by variable airflow 
limitation and respiratory symptoms. During acute exacerbations, increased respiratory rate may 
reflect respiratory distress. Supplemental oxygen may be administered as part of emergency 
management when clinically indicated; however, changes in respiratory rate cannot necessarily be 
attributed to oxygen administration alone. 
Objective: To describe changes in respiratory rate before and after emergency management involving 
supplemental oxygen among patients with bronchial asthma. 
Methods: This quantitative study employed a single-group, uncontrolled before–after design. The 
study was conducted in the Emergency Department of Assyifa Islamic Hospital, Sukabumi, Indonesia, 
in May 2026. Twenty-three participants were selected through purposive sampling from a reported 
population of 30 patients. Respiratory rate was assessed before and after the management episode and 
categorized into predefined intervals. Descriptive statistics were used to summarize participant 
characteristics and respiratory rate distributions. 
Results: Before management, 18 participants (78.3%) had respiratory rates of 21–25 breaths/min, 
while five (21.7%) had rates of 26–30 breaths/min. Following management, 22 participants (95.7%) 
had respiratory rates of 15–20 breaths/min, and one (4.3%) had a rate of 21–25 breaths/min. 
Conclusion: Respiratory rate categories shifted toward lower values following emergency 
management involving supplemental oxygen. However, the absence of a control group and incomplete 
documentation of concurrent interventions prevent the observed changes from being attributed 
independently to oxygen administration. 

Keywords: bronchial asthma; respiratory rate; supplemental oxygen; emergency department; before–
after study. 

 

 
INTRODUCTION 

Asthma is a heterogeneous chronic 
inflammatory disease of the airways 
characterized by variable respiratory 
symptoms, airway hyperresponsiveness, and 
fluctuating expiratory airflow limitation. The 
underlying disease process involves complex 
interactions among airway inflammation, 
bronchial smooth muscle contraction, mucus 
production, and structural changes that may 
contribute to respiratory obstruction. Patients 
commonly experience wheezing, coughing, 

chest tightness, and breathlessness, with 
symptom intensity varying according to 
environmental exposures, respiratory 
infections, medication adherence, and 
individual disease characteristics. Although 
effective pharmacological management can 
reduce symptoms and prevent exacerbations, 
acute episodes remain an important cause of 
emergency department attendance and 
hospitalization. The Global Initiative for 
Asthma (GINA, 2025a) emphasizes that 
appropriate diagnosis, assessment of disease 
severity, and timely treatment are fundamental 

mailto:igdfitri1987@gmail.com


Sciencepub Journal of Public Health and Nutrition  Vol-2, Issue-2, 2026 

Page 75 
 
Published by : PT Yapindo Jaya Abadi 

to reducing asthma-related morbidity and 
preventing potentially life-threatening 
respiratory deterioration. 

The global burden of asthma 
demonstrates the continuing importance of 
improving respiratory care and evaluating 
clinical outcomes. According to the World 
Health Organization (WHO, 2026), 
approximately 363 million individuals were 
affected by asthma in 2023, and the disease 
was associated with an estimated 442,000 
deaths. Asthma-related morbidity extends 
beyond acute symptoms because uncontrolled 
disease may interfere with daily activities, 
occupational productivity, sleep quality, and 
overall well-being. Disparities in healthcare 
access, availability of essential inhaled 
medications, and continuity of disease 
management can further increase the burden of 
preventable exacerbations. These challenges 
emphasize the importance of emergency 
healthcare services, where healthcare 
professionals must rapidly identify respiratory 
deterioration, initiate appropriate treatment, 
and reassess patient responses using clinically 
meaningful parameters. Consequently, 
respiratory monitoring remains a fundamental 
component of asthma care, especially when 
patients present with acute breathing 
difficulties. 

During an acute asthma exacerbation, 
airway narrowing increases resistance to 
airflow and may produce substantial changes 
in respiratory mechanics. Bronchial smooth 
muscle contraction, airway wall inflammation, 
and mucus accumulation can limit expiratory 
airflow, promote air trapping, and increase the 
work required for ventilation. Patients may 
consequently develop tachypnea, accessory 
respiratory muscle use, prolonged expiration, 
or other signs of respiratory distress. 
Respiratory rate is among the most accessible 
physiological measurements used during initial 
assessment because it can be obtained rapidly 
without specialized diagnostic equipment. 
Nevertheless, respiratory rate does not provide 
a complete evaluation of pulmonary function 
or exacerbation severity. Long and Rezaie 
(2022) emphasized that emergency assessment 
of obstructive airway exacerbations requires 
integration of clinical symptoms, respiratory 
effort, oxygenation, airflow measurements 
when available, and response to treatment. 

Similarly, Dabbs et al. (2024) described 
repeated clinical assessment as an essential 
component of acute asthma management, 
particularly because respiratory deterioration 
may occur despite initially reassuring 
physiological observations. 

An important consideration in 
respiratory assessment is the distinction 
between respiratory rate and subjective 
dyspnea. Respiratory rate represents an 
objective measurement of breathing frequency, 
whereas dyspnea refers to a patient's subjective 
experience of breathing discomfort. Although 
both may occur during acute airway 
obstruction, they represent different 
dimensions of respiratory function and should 
not be treated as interchangeable clinical 
outcomes. A patient may report severe 
breathlessness without marked tachypnea, 
while an elevated respiratory rate may occur 
for reasons unrelated to airway obstruction, 
including anxiety, pain, fever, or metabolic 
disturbances. Howell et al. (2024), in a 
systematic review of outcome measurements 
used in asthma attack treatment trials, 
highlighted the variability of outcomes 
selected to evaluate treatment responses. This 
finding underscores the need for clearly 
defined and appropriately measured study 
outcomes. Accordingly, respiratory rate should 
be reported as a physiological variable rather 
than interpreted as a validated measure of 
perceived dyspnea unless a suitable symptom 
assessment instrument has been used. 

Emergency management of acute 
asthma generally involves several 
complementary interventions targeting 
different components of the underlying 
respiratory disturbance. Inhaled short-acting 
beta₂-agonists are commonly administered to 
relieve bronchoconstriction, while systemic 
corticosteroids are used when indicated to 
reduce inflammation and lower the risk of 
continued deterioration. In some clinical 
situations, anticholinergic bronchodilators and 
additional supportive interventions may also be 
required. Supplemental oxygen serves a 
different therapeutic purpose by addressing 
inadequate oxygenation when clinically 
indicated. GINA (2025b) recommends 
controlled oxygen administration with 
monitoring of oxygen saturation, alongside 
appropriate bronchodilator and corticosteroid 
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treatment. Evidence concerning asthma 
pharmacotherapy further demonstrates the 
importance of distinguishing individual 
therapeutic components. Rayner et al. (2025) 
reported clinically meaningful differences 
among inhaled reliever strategies, while Roche 
et al. (2024) identified heterogeneity in patient 
characteristics and treatment outcomes across 
trials of inhaled corticosteroid-containing 
regimens. Although these studies do not 
directly evaluate oxygen-related changes in 
respiratory rate, they demonstrate why 
outcomes observed during asthma treatment 
should be interpreted in relation to the broader 
therapeutic context. 

Oxygen saturation monitoring 
represents another important component of 
respiratory assessment because the 
physiological effects of supplemental oxygen 
are primarily related to oxygen availability 
rather than direct reversal of 
bronchoconstriction. Current GINA guidance 
recommends titrating oxygen, when necessary, 
toward a peripheral oxygen saturation target of 
approximately 93%–95% for adults and 
adolescents. However, achieving an 
appropriate oxygen saturation does not 
necessarily demonstrate that airflow 
obstruction has resolved, nor does a reduction 
in respiratory rate independently establish 
improvement in oxygenation. Furthermore, 
pulse oximetry measurements require careful 
interpretation. Shi et al. (2022) identified 
differences in pulse oximetry accuracy across 
skin pigmentation groups, while Cabanas et al. 
(2022) described several technical and 
physiological factors that may affect oxygen 
saturation measurement. These considerations 
reinforce the importance of combining 
respiratory rate, oxygen saturation, clinical 
symptoms, and other available observations 
when evaluating patient status. 

Despite the established importance of 
respiratory monitoring in acute asthma, the 
interpretation of physiological changes 
following emergency management remains 
methodologically challenging when multiple 
treatments are administered during the same 
clinical episode. Before–after observations 
may demonstrate differences between 
assessment periods, but they cannot determine 
whether a particular intervention independently 
caused those differences without an 

appropriate comparison strategy and sufficient 
treatment documentation. The original dataset 
from Assyifa Islamic Hospital contained 
respiratory rate observations obtained before 
and after emergency management involving 
supplemental oxygen among patients with 
bronchial asthma. However, documentation 
concerning oxygen delivery parameters, 
baseline oxygen saturation, concurrent 
pharmacological interventions, and 
measurement intervals was incomplete. 
Therefore, the present investigation addresses a 
descriptive rather than causal question, 
focusing on the respiratory rate distributions 
documented during the emergency-care 
episode. 

Based on these considerations, this 
study aimed to describe changes in respiratory 
rate categories before and after emergency 
management involving supplemental oxygen 
among patients with bronchial asthma at the 
Emergency Department of Assyifa Islamic 
Hospital, Sukabumi, Indonesia, in May 2026. 
By reporting respiratory rate as the measured 
physiological outcome and interpreting the 
findings within the limitations of an 
uncontrolled before–after design, this study 
seeks to provide a transparent account of 
observed respiratory changes while avoiding 
unsupported conclusions regarding the 
independent effectiveness of supplemental 
oxygen or improvement in subjective dyspnea. 

METHODS 
Study Design and Setting 

This study employed a quantitative, 
single-group, uncontrolled before–after design 
to describe respiratory rate observations 
obtained at two assessment periods during 
emergency management of patients with 
bronchial asthma. The research was conducted 
at the Emergency Department of Assyifa 
Islamic Hospital, Sukabumi, Indonesia, in May 
2026. The original investigation described its 
design as quasi-experimental with a one-group 
pretest–posttest structure. However, because 
there was no concurrent control group 
receiving an alternative management strategy, 
the design was interpreted as an uncontrolled 
before–after investigation. This distinction is 
methodologically important because changes 
recorded between two assessment periods may 
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be influenced by clinical progression, 
concurrent medications, supportive care, 
measurement conditions, and other factors. 
Consequently, the study was structured to 
describe the observed respiratory rate 
distributions rather than estimate the 
independent causal effect of oxygen 
administration. 

Population and Sampling 

The reported source population 
consisted of 30 patients diagnosed with 
bronchial asthma who attended the emergency 
department during the study period. From this 
population, 23 participants were included using 
purposive sampling. The sample consisted of 
both male and female patients across the age 
groups presented in the study results. The 
original research documentation identified 
bronchial asthma as the underlying diagnosis 
but did not specify the diagnostic criteria, 
detailed inclusion and exclusion requirements, 
recruitment flow, or reasons for excluding 
seven individuals from the reported population. 
Similarly, no prospective sample-size 
calculation was documented. Therefore, the 
final sample was considered a purposively 
selected group of patients rather than a 
statistically representative sample of all 
emergency department patients with asthma. 
The available documentation also did not 
permit assessment of selection bias or 
evaluation of whether excluded patients 
differed systematically from those included. 

Clinical Management and Respiratory 
Assessment 

The clinical management episode was 
described in the original research as involving 
supplemental oxygen administration. 
Nevertheless, the available documentation did 
not specify the oxygen delivery device, flow 
rate, fraction of inspired oxygen (FiO₂), 
treatment duration, baseline indication for 
supplemental oxygen, or prescribed oxygen 
saturation target. Furthermore, the records 
provided for manuscript revision did not 
include sufficiently detailed information 
regarding concurrent inhaled or nebulized 
bronchodilators, anticholinergic medications, 
systemic corticosteroids, or other supportive 
respiratory interventions. These variables are 

clinically important because acute asthma 
management frequently involves multiple 
treatments with different physiological actions. 
Therefore, the absence of information 
concerning concurrent therapies was treated as 
incomplete documentation rather than evidence 
that oxygen was administered as the sole 
intervention. 

The outcome evaluated in the present 
study was respiratory rate, expressed in breaths 
per minute. Respiratory rate observations were 
summarized using four predefined intervals: 
15–20, 21–25, 26–30, and 31–35 breaths/min. 
These categories were used exclusively to 
describe breathing frequency and were not 
considered validated classifications of dyspnea 
severity. Respiratory rate distributions were 
available for assessments conducted before and 
after the management episode, but the original 
documentation did not specify the precise 
intervals between measurements, counting 
procedures, observer characteristics, or 
measurement conditions. Oxygen saturation 
measurements obtained before and after 
management were also unavailable in the 
supplied dataset. Accordingly, the outcome 
assessment was limited to the reported 
respiratory rate categories, without making 
assumptions about changes in oxygenation or 
perceived breathing discomfort. 

Statistical Analysis 

Participant characteristics and 
respiratory rate observations were summarized 
using descriptive statistics. Age and sex were 
presented as frequencies and percentages, 
while respiratory rate was reported according 
to predefined categories for the two assessment 
periods. Percentages were calculated using the 
total sample of 23 participants as the 
denominator. The original manuscript reported 
a Wilcoxon signed-rank test and displayed a p-
value of 0.000. However, individual paired 
respiratory rate observations, the number and 
direction of nonzero paired differences, and the 
corresponding statistical software output were 
not available for independent verification. 
Because marginal frequency distributions 
cannot reproduce a Wilcoxon signed-rank test 
or determine the precise magnitude of 
individual respiratory rate changes, the present 
revision does not rely on that inferential result. 
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The findings are therefore presented 
descriptively, without reporting an unverified 
effect size, confidence interval, or statistical 
significance claim. 

Ethical Considerations 
The provided research documentation did 

not specify the approving research ethics 
committee, ethical approval number, approval 
date, or procedures used to obtain informed 

consent from participants. These details could 
not be independently established from the 
available materials. Consequently, ethical 
approval and consent were not presumed. 
Verification of institutional ethical 
authorization and participant consent 
documentation remains necessary before the 
manuscript can be submitted for publication.. 

 
RESULT

 Demographic Characteristics 

A total of 23 patients with bronchial asthma 
were included in the study. The participants 
were distributed across age groups ranging 
from 10–20 to 71–80 years. The largest age 
group was 51–60 years, comprising 10 
participants (43.5%), followed by the 61–70-
year age group with four participants (17.4%). 

Three participants (13.0%) were aged 41–50 
years, while the remaining participants were 
distributed across the younger and older age 
categories. Regarding sex, 12 participants 
(52.2%) were female and 11 (47.8%) were 
male. These findings describe the composition 
of the study sample but do not establish 
demographic risk factors for asthma severity or 
treatment response 

Table 1. Demographic Characteristics of Patients With Bronchial Asthma (n = 23) 

Characteristics Frequency (n) Percentage (%) 
Age (years) 

  

10–20 1 4.3 
21–30 1 4.3 
31–40 2 8.7 
41–50 3 13.0 
51–60 10 43.5 
61–70 4 17.4 
71–80 2 8.7 
Sex 

  

Female 12 52.2 
Male 11 47.8 
Total participants 23 100.0 

Note. Age and sex represent separate distributions of the same 23 participants. Percentages may not 
sum to exactly 100.0% because of rounding. 

Respiratory Rate Categories Before and 
After Management 

Before emergency management, all 23 
participants had respiratory rates above 20 
breaths/min. The majority, comprising 18 
participants (78.3%), had respiratory rates of 
21–25 breaths/min, while five participants 
(21.7%) had respiratory rates of 26–30 

breaths/min. None of the participants was 
recorded within either the 15–20 or 31–35 
breaths/min category at the initial assessment. 
Following the management episode involving 
supplemental oxygen, the distribution shifted 
toward lower respiratory rate intervals. 
Twenty-two participants (95.7%) were 
recorded within the 15–20 breaths/min 
category, while one participant (4.3%) 
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remained within the 21–25 breaths/min 
category. No participants were recorded in the 

26–30 or 31–35 breaths/min categories after 
management

Table 2. Distribution of Respiratory Rate Before and After Emergency Management (n = 23) 

Respiratory rate (breaths/min) Before, n (%) After, n (%) 
15–20 0 (0.0) 22 (95.7) 
21–25 18 (78.3) 1 (4.3) 
26–30 5 (21.7) 0 (0.0) 
31–35 0 (0.0) 0 (0.0) 
Total 23 (100.0) 23 (100.0) 

Note. Values represent respiratory rate categories at two assessment periods. Individual paired 
respiratory rate measurements were not available for calculating the precise change experienced by 
each participant

The findings demonstrate a substantial 
difference between the respiratory rate 
distributions recorded before and after 
emergency management. In particular, the 
proportion of participants within the 15–20 
breaths/min category increased from 0% to 
95.7%, while the proportion with respiratory 
rates above 20 breaths/min decreased from 
100.0% to 4.3%. These differences represent 
changes in the marginal distributions of 
respiratory rate categories and should not be 
interpreted as an estimate of the independent 
effect of supplemental oxygen. Furthermore, 
because individual paired measurements were 
unavailable, the mean or median respiratory 
rate reduction and an independently verified 
statistical significance level could not be 
determined. 

DISCUSSION 

Changes in Respiratory Rate Following 
Emergency Management 

The present study demonstrated a shift 
toward lower respiratory rate categories among 
patients with bronchial asthma following 
emergency management involving 
supplemental oxygen. Before management, all 
23 participants had respiratory rates above 20 
breaths/min, whereas 95.7% were recorded 
within the 15–20 breaths/min category 
afterward. These findings suggest an 
improvement in the observed respiratory rate 
distribution during the clinical management 
episode. Similar observations regarding the 
importance of respiratory monitoring during 

acute asthma treatment have been discussed by 
Long and Rezaie (2022) and Dabbs et al. 
(2024), who emphasized that respiratory rate 
should be interpreted alongside clinical 
severity, respiratory effort, and treatment 
response. Nevertheless, the observed changes 
cannot be attributed exclusively to 
supplemental oxygen because the study did not 
include a control group or complete 
documentation of concurrent interventions. 

Clinical Interpretation and Comparison 
With Previous Research 

The observed respiratory rate changes 
should be considered within the broader 
context of acute asthma management, which 
commonly involves supplemental oxygen, 
bronchodilators, and systemic corticosteroids 
when clinically indicated. GINA (2025) 
emphasizes that supplemental oxygen 
primarily supports oxygenation, whereas 
bronchodilators and corticosteroids address 
airway obstruction and inflammation. Dabbs et 
al. (2024) similarly highlighted the importance 
of combining appropriate treatments during 
acute exacerbations. Furthermore, Rayner et al. 
(2025) demonstrated the importance of 
pharmacological treatment selection in 
improving asthma-related outcomes, although 
their findings concerned inhaled reliever 
strategies rather than immediate respiratory 
rate changes. Because the present study did not 
adequately document oxygen delivery 
parameters or concurrent medications, the 
contribution of individual treatments to the 
observed respiratory changes remains 
uncertain. 
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An additional consideration is the 
distinction between respiratory rate and 
subjective dyspnea. Although increased 
respiratory frequency may accompany 
breathing discomfort, it cannot independently 
determine dyspnea severity. Howell et al. 
(2024) emphasized the importance of clearly 
defined outcomes in asthma treatment 
research. Therefore, the present findings 
should be interpreted as changes in an 
objective respiratory parameter rather than 
evidence of reduced subjective breathlessness. 
Similarly, because oxygen saturation 
measurements were unavailable, the study 
cannot establish whether oxygenation 
improved following management. This 
reinforces the importance of distinguishing 
changes in respiratory frequency from 
improvements in oxygenation or patient-
reported symptoms. 

Interpretation of Participant 
Characteristics 

The largest proportion of participants 
was aged 51–60 years (43.5%), while females 
accounted for 52.2% of the sample. These 
findings describe the demographic composition 
of patients included in the study but do not 
establish relationships between age, sex, and 
asthma severity. Although demographic 
characteristics may influence asthma 
presentation and management, the present 
investigation did not examine these factors as 
predictors of respiratory rate changes. 
Therefore, the demographic findings should be 
interpreted descriptively without drawing 
unsupported conclusions regarding age-related 
or sex-related susceptibility. 

Study Limitations and Clinical Implications 

Several limitations should be 
considered when interpreting these findings. 
The uncontrolled before–after design and 
relatively small purposively selected sample 
limit causal inference and generalizability. In 
addition, incomplete documentation of oxygen 
delivery devices, flow rates, treatment 
duration, measurement timing, asthma 
severity, and concurrent pharmacological 
interventions prevents evaluation of the 
independent contribution of supplemental 
oxygen. The absence of SpO₂ measurements 

and individual paired respiratory rate values 
further limits the assessment of oxygenation 
changes and independent verification of the 
reported statistical results. Despite these 
limitations, the study provides descriptive 
information regarding respiratory rate changes 
during emergency asthma management. Future 
investigations should incorporate standardized 
respiratory assessments, comprehensive 
treatment documentation, and appropriate 
comparison groups to strengthen the 
interpretation of treatment-related outcomes. 

CONCLUSION 

This study demonstrated a shift 
toward lower respiratory rate categories 
among 23 patients with bronchial asthma 
following emergency management 
involving supplemental oxygen at Assyifa 
Islamic Hospital, Sukabumi, Indonesia. 
Before management, 18 participants 
(78.3%) had respiratory rates of 21–25 
breaths/min, while five participants 
(21.7%) had rates of 26–30 breaths/min. 
Following management, 22 participants 
(95.7%) were recorded within the 15–20 
breaths/min category, indicating a 
substantial change in respiratory rate 
distribution between the two assessment 
periods. However, these findings should be 
interpreted cautiously because the 
uncontrolled before–after design, 
incomplete documentation of concurrent 
interventions, and absence of oxygen 
saturation measurements prevent the 
observed changes from being attributed 
specifically to supplemental oxygen 
administration. Furthermore, the study did 
not assess subjective dyspnea using a 
validated instrument. Therefore, the 
findings provide descriptive evidence of 
respiratory rate changes during emergency 
asthma management rather than 
establishing the independent effectiveness 
of oxygen therapy. Future research should 
incorporate standardized respiratory 
assessments, comprehensive treatment 
documentation, and appropriate 
comparison groups to strengthen the 
evaluation of respiratory outcomes. 
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