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INTRODUCTION

Chronic obstructive pulmonary disease (COPD), which 
has a typically gradual progressive course, is a major health 
problem worldwide, with a huge impact and burden on 
health and economics, both at the individual and community 
levels because of  repeated hospital admissions.1 The true 

burden of  COPD is a sum of  disease burden in diagnosed 
and undiagnosed patients. Obstructive airway disease 
(OAD) encompasses several diseases such as asthma, 
COPD, bronchiolitis, bronchitis, and bronchiectasis. Data 
suggest that all are becoming prominent; despite this, they 
remain grossly underdiagnosed. For instance, it has been 
estimated that approximately two-thirds of  individuals 
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with COPD remain undiagnosed.2 In clinical practice, only 
symptomatic patients seem to undergo spirometry tests, 
whereas persons with no symptoms or those with early 
or negligible symptoms are ignored until they are sent to 
emergency with acute exacerbations or complications when 
the disease is already in an advanced stage. Fair evidence 
indicates that most individuals with airflow obstruction do 
not recognize or report symptoms.3 The evidence indicates 
that fewer than 10% of  those identified by spirometry 
screening have severe or very severe OAD; however, this 
is in absolute terms, is still a substantial number.4

Not much is known about the clinical relevance of  
asymptomatic airflow obstruction, and until, this is defined 
along with the demonstration of  therapeutic effectiveness 
of  early therapeutic interventions, the role of  detecting 
undiagnosed airflow obstruction with screening programs 
will remain controversial.5 Early tobacco cessation 
interventions are more successful in persons when airflow 
obstruction is demonstrated, especially when coupled with 
the estimation of  spirometric estimation of  lung age.6

Aims and objectives
Although the prevalence of  airflow obstruction and 
its relation with respiratory symptoms has been well 
documented,7 studies of  asymptomatic airflow obstruction 
in a large sample of  adults are few, particularly from Asia. 
Therefore, the present study was conducted to identify 
the prevalence of  undiagnosed airflow obstruction in 
asymptomatic adults, without known obstructive lung 
disease or any other pulmonary condition.

MATERIALS AND METHODS

The present descriptive study was conducted at Narayana 
Hrudayalaya Hospital, Bengaluru. A total of  500 subjects 
were studied between November 2011 and April 2013. 
Ethical clearance was sought from hospital ethical 
committee. Individuals between 18 and 65 years of  age, 
coming to the outpatient department for a routine/
preventive health checkup were selected by random 
sampling method after taking informed written consent. 
Of  these, patients never diagnosed with obstructive airway 
disease previously and also with no evidence of  any physical 
disease on examination were included in the study. Patients 
who were previously diagnosed with obstructive airway 
disease or presenting with symptoms of  obstructive airflow 
obstruction or unable to perform spirometry were excluded 
from the study. A detailed history was taken and complete 
general physical and clinical examination was done.

Spirometry
Patients were subjected to both pre-  and post-
bronchodilator spirometry following the procedures 

recommended by the American Thoracic Society (ATS). 
Proper instructions on how to perform the forced 
expiratory maneuvers were given to the patients, and 
the highest values of  three recordings were taken. The 
volume of  air forcibly exhaled from the point of  maximal 
inspiration (forced vital capacity [FVC]), the volume of  air 
exhaled during the first second of  this maneuver (forced 
expiratory volume in 1 s [FEV1]), the ratio of  these two 
measurements (FEV1/FVC), and peak expiratory flow 
were measured. Data were expressed as percentage of  
predicted value calculated by comparing with the reference 
values based on age, height, sex, and race.

Airflow obstruction was defined and quantified according 
to the criteria established by the Global Initiative for 
Chronic Obstructive Lung Disease (GOLD) guidelines.

Based on post-bronchodilator FEV1, AO was defined 
as post-bronchodilator FEV1/FVC ratio of  <70%. 
Reversibility in FEV1 was defined as an increase of  12% and 
200 mL in FEV1 or FVC over the baseline value measured 
20 min after inhalation of  200 µg of  salbutamol, a rapid 
acting bronchodilator.9

Statistical analysis
Data collected were entered into an Excel spreadsheet 
on Microsoft Excel 2010. The statistical analysis was 
done using the Statistical software package SPSS v22 and 
Epi Info v7. p <0.05 with 95% confidence intervals was 
considered statistically significant.

RESULTS

Among a total of  500 patients, 23.40% were female and 
76.60% were male. The mean age was 48.98 years for males 
and 44.83 years for females. Maximum number of  patients 
(39.4%) was in between the age groups of  56 and 65 years. 
Overall prevalence of  AO was 16% of  patients (80 patients 
out of  500) (Table 1).

Of  all the subjects with asymptomatic airflow obstruction, 
4.20% of  patients had mild obstruction (GOLD – Stage 
1), 4.60% had moderate obstruction (GOLD – Stage 2), 
5.40% had severe obstruction (GOLD – Stage 3), and 
1.80% had very severe obstruction (GOLD – Stage 4) 
(Table 2).

Table 1: Frequency distribution of patients on 
the basis of their pulmonary functions
Pulmonary 
function test

Total no. of 
patients (n=500)

Percentage

Normal PFT 340 68
Obstructive PFT 80 16
Restrictive PFT 80 16
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Ever smokers had a higher prevalence of  asymptomatic 
airflow obstruction (72.5%, 58 out of  80 patients) than 
never smokers (27.5%, 22 out of  80  patients) and this 
difference was highly statistically significant (P<0.05) 
(Table 3).

About 18.53% of  the total male population and 7.69% 
of  the total female population were diagnosed to have 
OAD with a statistically significant gender difference. 
Among asymptomatic individuals, AO was not found to be 
significantly influenced by body mass index (BMI). Older 
individuals were more likely to have asymptomatic AO 
(mean age cutoff  of  51.5 years) (Table 4).

Among 80 patients with asymptomatic airflow obstruction 
(16% of  the total population), 15  (18.75%) showed 
significant bronchodilator reversibility (Figure 1).

DISCUSSION

In the present study, we found the overall prevalence of  
asymptomatic airflow obstruction to be 16% which was 
18.53% and 7.69%, respectively, for men and women. 
These findings were consistent with other studies on the 
prevalence of  asymptomatic airflow obstruction. In a study 
by Coultas et al., in NHANES 3, previously undiagnosed 
airflow obstruction was found in 12% of  subjects and was 
more common among males (14.2%) than among females 
(9.9%).8 In a report from Spain, 14.3% of  men and 3.9% 
of  women aged 40–79 years had some form of  obstructed 
airflow.9 In a general population-based sample in Britain, 
9.9% were observed to have airflow obstruction, with 52% 
of  the cases being undiagnosed.10 In another study from 
Korea by Shin et al., asymptomatic airflow obstruction was 
observed in 12.4% of  the men and in 3.5% of  the women.11 
In our study, of  all the subjects with asymptomatic airflow 

obstruction, 4.20% of  patients had mild (GOLD – Stage 1), 
4.60% had moderate (GOLD – Stage 2), 5.40% had severe 
(GOLD – Stage 3), and 1.80% had very severe obstruction 
(GOLD – Stage 4). This was similar to another study by 
Geijer et al., in which out of  702 subjects, undetected 
airflow obstruction was found in 210 subjects (29.9%) 
among whom mild airflow obstruction (GOLD – Stage 
1) was found in 25.9% and moderate airflow obstruction 
(GOLD – Stage 2) was seen in 4.0%.12

In our study, the prevalence of  asymptomatic airflow 
obstruction increased significantly with age. AO was 
seen more in the elderly population (65%), that is, above 
51.5 years according to the median age as compared to the 
younger age group (35%) which was <51.5 years (P=0.013). 
This was similar to a study done in Korea by Shin et al., 
who found that in male smokers, the association between 
asymptomatic airflow obstruction and age was particularly 
strong, with prevalence increasing from 4.6% in those 
aged 40–49 years to >40% in those aged 60–69 years.11 
In another study done by Geijer et al., undetected airflow 
obstruction was found to be 45% in the older age 
group (>55 years) versus 21% in the younger age group 
(40–44 years).12 Our study found a significant relationship 
between AO and current or former cigarette smoking 
(P=0.006) with a higher prevalence of  asymptomatic 
airflow obstruction in these smokers (59.18%) than in never 
smokers (40.82%). At the same time, there were a large 
percentage of  those with AO, especially women, who had 
never smoked. The poorly reversible airflow obstruction 
in non-smokers can be attributed to passive smoking or 
biomass exposure, if  any. Our findings were in concordance 
with the findings of  Coultas et al., where ever smokers had 
a higher prevalence of  asymptomatic airflow obstruction 
(82.3%) than subjects with no airflow obstruction (54.2%).8 

Fu et al., (2016) found in a cross-sectional survey at Hong 
Kong that one-seventh of  smokers have asymptomatic 
airflow obstruction.

In our study, there was no significant relation found between 
AO and the BMI. The prevalence of  AO was found to be 
approximately equal among patients with lower or normal 
BMI and with higher BMI values. This was consistent with 
the findings of  Coultas et al., using data from NHANES 
III, who showed that there was no significant relation 
between AO and BMI.8 A study by Celli et al., (also from 

Table 2: Frequency distribution of male and 
female patients on the basis of different degrees 
of airway obstruction 
Obstructive 
airway disease

Males Females Total (percentage)

Mild 19 2 4.2
Moderate 22 1 4.5
Severe 21 6 5.4
Very severe 9 0 1.8

Table 3: Distribution of patients with different degrees of obstructive airway disease according to their 
smoking status
Smoking status Mild obstruction Moderate obstruction Severe obstruction Very Severe 

obstruction
Total P value

Never smoker 12 2 7 1 22 0.006
Current smoker 9 17 17 8 51
Ex‑smoker 0 4 3 0 7
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NHANES data) of  airflow obstruction in never smokers 
showed that higher rates of  obstruction were significantly 
associated with increasing age, male sex, lower BMI, and 
a history of  allergies.13 The depletion of  body weight, 
fat-free mass, and muscle mass in patients with moderate 
and severe COPD during early course may be a probable 
cause of  the inverse relationship between AO and BMI. 
However, another similar study by Manzar et al., showed 
that increasing age at presentation and BMI correlated 
significantly with AO in the target group (P=0.001 and 
P=0.005, respectively).14 In summary, these three studies of  
the association of  AO and BMI showed no relationship, an 
inverse relationship, and a positive correlation, respectively. 
Further studies with detailed nutritional assessment can add 
to the knowledge of  association of  BMI with asymptomatic 
airflow obstruction.

Out of  a total number of  patients with asymptomatic 
airflow obstruction in our study, significant reversibility 
was found in 15 patients (18.75%), while 81.25% had non-
reversible AO. A study by Geijer et al., on a population 
of  702 subjects reported undetected AO in 210 subjects, 
among whom 4.76% of  subjects met the criteria for 
reversibility.12 However, that study looked at a population 
of  smokers, which may explain the low degree of  reversible 
airflow obstruction compared to our study which included 
more never smokers.

An important feature of  the present study is the high 
prevalence of  asymptomatic airflow obstruction in the 
absence of  a recognized pulmonary disorder or obstructive 
lung disease, that is, in asymptomatic, apparently healthy 
individuals. As a result, findings may be especially relevant 
for the typical man or woman in a general clinical setting.

Limitations of the study
The study population included in this study is small and 
not truly representative of  the general population, having 
been recruited from persons self  referring to an executive/
preventive health centre. Moreover, there were more 
persons in the older age group due to higher self  referral.

CONCLUSION

Our study concluded that there is high prevalence of  
different severities of  undiagnosed airflow obstruction 
among asymptomatic patients. Smoking is a strong risk 
factor for asymptomatic airflow obstruction as it is for 
symptomatic AO, and it is directly associated with age. 
Spirometry screening should be implemented in all routine 
health checkup plans, as an important diagnostic tool. 
Early diagnosis of  airflow obstruction could help in early 
institution of  treatment including lifestyle changes with an 
emphasis on smoking cessation.

ACKNOWLEDGMENT

We would like to extend a deep gratitude to Dr.  BV 
Murali Mohan, HOD, Medicine and Pulmonology and 
Dr Ranganathan R, consultant pulmonologist, Narayana 
Hrudayalaya Institute of  medical sciences, Bengaluru for 
their support and valuable suggestions.

REFERENCES

1.	 Pleasants RA, Riley IL and Mannino DM. Defining and targeting 
health disparities in chronic obstructive pulmonary disease. Int J 
Chron Obstruct Pulmon Dis. 2016;11:2475-2496.

	 https://doi.org/10.2147/COPD.S79077
2.	 Athanazio R. Airway disease: Similarities and differences 

between asthma, COPD and bronchiectasis. Clinics (Sao 
Paulo). 2012;67(11):1335-1343.

	 https://doi.org/10.6061/clinics/2012(11)19
3.	 Lopez-Campos JL and Alcazar B. Evaluation of symptomatic 

patients without airflow obstruction: Back to the future. J Thorac 
Dis. 2016;8(12):E1657-E1660.

	 https://doi.org/10.21037/jtd.2016.12.103
4.	 Johns DP, Walters JA and Walters EH. Diagnosis and 

early detection of COPD using spirometry. J  Thorac Dis. 
2014;6(11):1557-1569.

	 https://doi.org/10.3978/j.issn.2072-1439.2014.08.18
5.	 Bailey KL. The importance of the assessment of pulmonary 

function in COPD. Med Clin North Am. 2012;96(4):745-752.

Table 4: Distribution of patients of airway 
obstruction according to their gender, BMI, and 
age
Variables Total no. 

of patients
Patients 

with AO (%)
P value

Gender
Males 383 71 (18.53) 0.014
Females 117 9 (7.69)

BMI (Kg/m2)
Lower or normal BMI 220 115 (52.3) 0.539
Higher BMI 280 133 (47.5)

Age (years)
<51.5 250 28 (35) 0.013
>51.5 250 52 (65)

BMI: Body mass index

Figure 1: Distribution of patients of airflow obstruction with and without 
reversibility



Charan, et al.: Asymptomatic airflow obstruction prevalence in patients of a tertiary health-care center

162	 Asian Journal of Medical Sciences | Oct 2022 | Vol 13 | Issue 10

	 https://doi.org/10.1016/j.mcna.2012.04.011
6.	 Westerdahl E, Engman KO, Arne M and Larsson M. Spirometry 

to increase smoking cessation rate: A  systematic review. Tob 
Induc Dis. 2019;17:31.

	 https://doi.org/10.18332/tid/106090
7.	 Halbert RJ, Natoli JL, Gano A, Badamgarav E, Buist AS and 

Mannino DM. Global burden of COPD: systematic review and 
meta-analysis. Eur Respir J. 2006;28(3):523-532.

	 https://doi.org/10.1183/09031936.06.00124605
8.	 Coultas DB, Mapel D, Gagnon R and Lydick E. The health impact 

of undiagnosed airflow obstruction in a national sample of United 
States adults. Am J Respir Crit Care Med. 2001;164(3):372-377.

	 https://doi.org/10.1164/ajrccm.164.3.2004029
9.	 Miravitlles M, Soriano JB, Garcia-Rio F, Munoz L, 

Duran-Tauleria  E, Sanchez G, et al. Prevalence of COPD in 
Spain: Impact of undiagnosed COPD on quality of life and daily 
life activities. Thorax. 2009;64(10):863-868.

	 https://doi.org/10.1136/thx.2009.115725
10.	 Dickinson JA, Meaker M, Searle M and Ratcliffe G. Screening 

older patients for obstructive airways disease in a semi-rural 

practice. Thorax. 1999;54(6):501-505.
	 https://doi.org/10.1136/thx.54.6.501
11.	 Shin C, Lee S, Abbott RD, Je HK, Sang YL, Kwang HI, et al. 

Respiratory symptoms and undiagnosed airflow obstruction 
in middle aged adults: The Korean health and genome study. 
Chest. 2004;126(4):1234-1240.

	 https://doi.org/10.1378/chest.126.4.1234
12.	 Geijer RM, Sachs AP, Hoes AW, Salomé PL, Lammers JW 

and Verheij TJ. Prevalence of undetected persistent airflow 
obstruction in male smokers 40-65  years old. Fam Pract. 
2005;22(5):485-489.

	 https://doi.org/10.1093/fampra/cmi049
13.	 Celli BR, MacNee W and ATS/ERS Task Force. Standards for the 

diagnosis and treatment of patients with COPD: A summary of 
the ATS/ERS position paper. Eur Respir J. 2004;23(6):932-946.

	 https://doi.org/10.1183/09031936.04.00014304
14.	 Manzar N, Haque AS, Manzar B and Irfan M. The efficacy of 

spirometry as a screening tool in detection of air flow obstruction. 
Open Respir Med J. 2010;4:71-75.

	 https://doi.org/10.2174/1874306401004010071

Authors Contribution:
PC- Concept, design, and data collection of the study along with interpretation of results, review of manuscript. RG- Review of literature and manuscript 
preparation, correspondence with journal. PD- Statistical analysis and interpretation of results, review of manuscript.

Work attributed to: 
Narayana Hrudayalaya Hospital, Bengaluru, Mahatma Gandhi Medical College and Hospital, Jaipur, RUHS College of Medical Sciences, Jaipur, Rajasthan, 
India

Orcid ID:
Dr. Priya Charan -  https://orcid.org/0000-0003-0842-6236
Dr. Reshu Gupta -  https://orcid.org/0000-0002-5932-6764
Dr. Prahlad Dhakar -  https://orcid.org/0000-0001-8396-3811

Source of Support: Nil, Conflict of Interest: None declared.


