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ABSTRACT
Objective: To determine the correlation between asthma control score and small airway dysfunction.

Material and methods: Patients presenting to the OPD of Pulmonology with a diagnosis of asthma were enrolled in the study. 
Their asthma control was assessed via a validated scale rating from 5-25 (Asthma control test) and their spirometry was 
performed. Mid-expiratory flow (FEF25-75%) was taken to measure small airway dysfunction. All the spirometric parameters 
including FEV1, FVC, FEV1/FVC, PEFR, and FEF25-75% were obtained. The data was analyzed via SPSS 22. Pearson’s 
correlation between ACT score and FEF25-75% was calculated. A p-value of <0.05 was taken as significant.

Results: A total of 78 adult patients were enrolled of which 42.3% were males. The Mean age of them was 46.79 (±17.7), BMI 
26.86 (± 7.2), and FEV1 was 53.1% predicted (± 20.7). Five percent of patients had normal FEV/FVC but low FEF25-75%. 
The Pearson’s correlation between ACT score and FEF25-75% was 0.289 (p=008). After linear regression analysis, an R2 
of 0.11 was obtained.

Conclusion: We found a statistically significant but weak correlation between asthma control score and small airway dysfunc-
tion. FEF25-75% may be of value in the diagnosis of asthma when the patient has symptoms and conventional spirometry 
is normal.

Keywords: Asthma, Asthma Control Test, Small Airway Dysfunction

This article may be cited as: Ahmad H, Farooqi RJ, Ashraf S. Relationship Between Asthma Control Score And Small 
Airway Dysfunction In Patients With Bronchial Asthma. J Med Sci 2024 July-September;32(3):272-275

INTRODUCTION
Asthma is a common respiratory disorder affect-

ing all age groups. It is characterized by remissions and 
exacerbations of respiratory symptoms like cough, chest 
tightness, and difficulty breathing. It affects approximately 
300 million people in the world resulting in high morbid-
ity and mortality. The estimated prevalence ranges from 
1-18% of the population among different countries. 1 The 
exact prevalence of asthma in Pakistan is not known but it 
is estimated to be 4.3%. 2

The GINA guidelines recommend Spirometric indi-
ces like FEV1 and FEV1/FVC to diagnose the disease and 
monitor the response to treatment. It correlates well with 
the severity of the disease. 3. However normal values of 
these indices cannot exclude asthma mainly because al-
teration of FEV1 is observed only in overt airflow limitation. 

The reason behind this is that FEV1 represents mainly the 
obstruction in major airways while asthma affects small 
airways as well. Small airways are affected in about 65% 
of patients with asthma. 4 Small airway disease is related 
to more severe asthma. 5 FEF25%-75% as compared to 
FEV1 is more sensitive in detecting small airway dysfunc-
tion as theoretically, it is less effort dependent and it does 
not include airflow at high lung volumes as compared to 
FEV1. 6 

The utility of FEF25%-75% can be of value in de-
tecting diseases of small airways that can be an important 
target for various inhaled medicines with ultrafine particles. 
Whether determination and interpretation of FEF25%-75% 
has any added value to FEV1 in asthma management is 
a matter of debate. A study conducted by Quanjer et al. 
(2014) reported only 3% of the study population with nor-
mal FEV1 and FVC had a decreased FEF25%-75% and 
concluded that the determination of FEF25-75% does not 
contribute to clinical decision-making. 7 On the other hand, 
a more recent study (retrospective) conducted by Qin et 
al. (2021) using a dataset of 1801 patients with confirmed 
asthma enrolling adult patients (18-65years) has shown 
FEF25%-75% as a better index of severity of asthma and 
airway hyperresponsiveness than FEV1. 8

The rationale of our study was that the literature 
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about small airway dysfunction and its relationship with 
pulmonary functions is limited, focused mainly on FEV1 
and the results are conflicting. This study was designed to 
determine the correlation between asthma control score 
and small airway dysfunction which may be helpful re-
garding treatment particularly targeting small airways to 
achieve better asthma control.

MATERIALS AND METHODS
This cross-sectional descriptive study was per-

formed over patients presenting to the Outpatient Depart-
ment of Pulmonology of Khyber Teaching Hospital with 
a diagnosis of asthma were enrolled in the study. Their 
asthma control was assessed via a validated scale rating 
from 5-25 (Asthma control test) and their spirometry was 
performed. Mid-expiratory flow (FEF25-75%) was taken to 
measure small airway dysfunction. 10 All the spirometric 
parameters including FEV1, FVC, FEV1/FVC, PEFR, and 
FEF25-75% were obtained. Patients with acute severe 
asthma, when spirometry could not be performed or con-
traindicated, and patients with associated pneumonia, 
angina, Pneumothorax, bronchiectasis, cardiac or respi-
ratory failure were excluded. A Sample size of 78 was cal-
culated via OpenEPI, keeping the confidence level of 97%, 
and a proportion of 4.3%. data was collected through con-
venient nonprobability sampling. 

After approval from IREB of the hospital (No: 
401/DME/KMC, dated: 11/7/2023), all patients fulfilling 
the inclusion criteria were assessed via ACT as part of 
the management protocol. A trained respiratory techni-
cian performed the spirometry to determine FEF25-75% 
and asthma control score. The latest model of comput-
er-based spirometer (spirolab III) was used. A hospital MR 
number, gender, Age, weight, and height of the patients 
were noted. Spirometry readings of FEV1 and FEF25-75% 
were recorded in a proforma.

The data was analyzed via SPSS 22. Mean, and 
std deviation was calculated for age, FEV1, PEFR, FEF25-
75%, and Asthma control score. Frequency and percent-
ages were calculated for gender. Pearson correlation 
was applied to determine the correlations between FEV1, 
FEF25-75%, and Asthma control scores. A p-value of < 
0.05 was taken as significant. Linear regression analysis 
was performed to determine the true relationship between 
these variables. 

RESULTS
A total of 78 adult patients were enrolled, 42.3% 

of these were males. Mean age was 46.79 (± 17.7), 
BMI=26.86 ± 7.2, FEV1 53.1% predicted (± 20.7), mean 
FEV1/FVC 64 (± 9. 6). Five percent of patients had normal 
FEV/FVC but low FEF25-75%. The Pearson’s correlation 
between FEF25-75% and ACT was 0.289 (p=008). After 
linear regression analysis, R2 of 0.11 was obtained (Fig-

Fig 1: Correlation between FEF25-75% and Asthma 
Control Test score. 

Fig 2: Correlation between FEV1% predicted and 
FEF25-75% predicted.

ure: 01). There was a significant correlation between FEV1 
(% predicted) and FEF25-75% with R2 0.74 (shown in Fig-

ure: 02)

DISCUSSION 
Chronic airway inflammation is one of the main 

characteristics of bronchial asthma. It involves both small 
and large airways. Small airways are rather affected earli-
er in the course of the disease. Small airway dysfunction 
can be seen even in patients with mild asthma who have 
normal traditional spirometric indices.11 Although FEV1 is 
the established parameter for diagnosis and grading the 
severity of bronchial asthma, it can be normal in some 
patients particularly those with a milder form of the dis-
ease or cough variant asthma. Further investigations are 
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required in such patients to confirm the diagnosis. Studies 
suggest that asthmatic patients may have normal FEV1, 
FVC, and still an abnormally low FEF25-75% that is a 
measure of small airway dysfunction. 12 Small airway dys-
function (FEF25-75%) is related to asthma symptoms, its 
long-term persistence, and poor outcomes independent 
of large airway involvement.13

Our study found that FEF25-75% has a weak cor-
relation with Asthma control test scores, which may indi-
cate that both clinical parameters and pulmonary func-
tions need to be assessed separately. FEF25-75% has 
been suggested as an additional tool for the assessment 
of asthma control.14

The second conclusion of our study was that 
FEF25-75% was low in 5% of our study population in 
whom conventional spirometric indices were normal. A 
study conducted by Quin et al has revealed that FEF25-75% 
represents small airway function and it is more sensitive 
at reflecting bronchial hyperresponsiveness, and disease 
severity as compared to FEV1% in asthmatic patients. The 
authors suggested further assessment of FEF25-75% in 
asthma management, particularly for those with small air-
way dysfunction who present with normal FEV1%. 8 Hence, 
measuring FEF25-75% may be a more sensitive parame-
ter in diagnosing bronchial asthma, particularly the milder 
form of the disease.

Lastly, FEF25-75% was found to be strongly cor-
related with FEV1. Similar results have been shown by a 
post-hoc analysis of a tiotropium-based trial showing a 
moderate to high correlation between FEV1 and FEF25-
75% (r =0.73-0.80) and the later was shown to be a more 
sensitive measure of the treatment response. 15

A retrospective analysis of spirometry data ob-
tained from 22767 patients by Quanjer et al. conclud-
ed that Measurements of maximum mid-expiratory flow 
(FEF25–75%) and FEF75% are highly correlated with con-
ventional spirometry indices, which are in contrast to our 
results. Moreover, this analysis suggested that these ma-
neuvers (FEF25-75, FEF75%) provide little or no addition-
al information over and above the traditional spirometry 
indices. The main logic behind their conclusion was that 
a decrease in FEF25-75% in those patients having normal 
FEV1 and FEV1/FVC can occur because of a reduction 
in volume rather than lung function impairment by itself. 
However, this study included small children of age as low 
as 3 years and analyzed retrospective spirometry data and 
not the real patient symptoms. 7

The therapeutic significance of small airway dys-
function in asthma has been explored in another study, 
concluding that delivering inhaled corticosteroid medi-
cines to distal airways via HFA-based formulation may 
have the potential to treat bronchial asthma more effec-
tively with lower steroid dose as compared to CFC formu-

lations. 16

Small airways may be a potential target for the 
treatment of airway diseases including asthma. Further 
research is needed to confirm whether the assessment of 
small airway function has a clinical impact and is placed in 
routine clinical practice. 

A single parameter (FEF25-75%) taken to measure 
small airway dysfunction limits the efficacy of this study. 
Further large-scale experimental studies are needed to 
strengthen the evidence in this regard.

CONCLUSION
The study concludes that there was a significant 

but weak correlation between asthma control score and 
small airway dysfunction but a strong correlation between 
FEV1 and FEF25-75% predicted (R2=0.74). Clinical vari-
ables (ACT) cannot reliably be predicted from spirometric 
variables (FEF25-75%) in these patients, hence both need 
to be assessed separately. Moreover, the FEF25-75% may 
be of value in diagnosing asthma when the patient has 
symptoms and conventional spirometry is normal. 
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