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Introduction

Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) has defined chronic obstructive 
pulmonary disease (COPD) as a chronic, 
persistent, and progressive airway limitation, 
that is associated with enhanced inflammatory 
response and possible excacerbation with 
exposure to noxious particles or gases.1,2 
Epidemiological studies have shown that 
COPD has a high burden and the prevalence 
is relatively increased. Prevalence is higher 
in studies involving older patients over 40 
years old (9.0%), smokers (15.4%), males 
(9.8%), and individuals living in urban areas 
(10.2%). Interestingly, COPD is frequently a 
symptomatic in the early stages. It is shown 
in the study that reported a much lower 
estimated prevalence of patient-reported 

COPD (4.9%) compared to COPD diagnosed 
by spirometric criteria (9.2%).3 The disease 
may cause physical disabilities by reduced 
activities of daily living (ADL), instrumental 
activities of daily living (IADL), and mobility 
disability (MD). Disability aside, COPD remains 
incurable and the best treatments may only be 
able to inhibit the disease’s progression.4

A survey by the Epidemiology and Impact of 
COPD (EPIC) Asia, conducted in 2012 in North 
Asia countries (China, Hong Kong, and Taiwan) 
and Southeast Asia countries (Indonesia, 
Malaysia, the Philippines, Singapore, Thailand, 
and Vietnam) has shown that several 
Southeast Asian countries have a worse health 
condition for patients with COPD and a greater 
rate of underdiagnosis of COPD compared 
to North Asian countries.5 The survey result 
is concurrent with the existing challenges in 
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a frequently underdiagnosed disease. 
Definitive COPD has been diagnosed using spirometry to evaluate pulmonary function. This study 
aimed to explore the spirometric values of COPD patients to aid in the diagnosis of COPD. 
Methods: A descriptive study was conducted in Dr. Hasan Sadikin General Hospital Bandung from 
October to November 2015. Data on patients diagnosed with COPD, aged 40 to 60 years old, were 
collected during the year 2014 prior to ethical clearance. Spirometry values consisted of forced 
expiratory volume in one second (FEV1), forced vital capacity (FVC), and FEV1/FVC ratio were taken 
from the medical records.
Results: Sixty-eight COPD patients, consisting of 48 males and 20 females, were included of with most 
were classified as moderate COPD.  The FEV1 was 49.72±17.79, whereas the FVC was 55.90 (range 
22.80–96.03), and the FEV1/FVC ratio was 0.70±0.12. Most patients were classified into moderate 
COPD who had FEV1 between 50 and 80% of normal as GOLD 2 standard.
Conclusions: Even though patients seem to have no symptoms, spirometric values may show a silent 
insufficient lung function affecting patients’ daily life.
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diagnosing COPD. Despite being a possible 
cause for disabilities and the tendency for 
rapid progression of the disease’s severity, 
COPD is a frequently underdiagnosed and 
misdiagnosed condition. Therefore, solutions 
have been aimed at making earlier diagnosis 
and management to improve the patients’ 
condition and to delay with the progression of 
the disease. These efforts may be able to reduce 
hospitalization and exacerbation rates.6

Spirometry is an essential tool, and also 
serves as a gold standard in diagnosing COPD. 
It contains several pulmonary function values 
such as forced expiratory volume in one second 
(FEV1) and forced vital capacity (FVC) as main 
spirometric values that require an assessment 
to determine the diagnosis and the severity 
of COPD to give an appropriate management 
plan.7 This study aimed to obtain a description 
of the spirometric values of patients with 
COPD that may aid the diagnosis of COPD.

 
Methods

This study was conducted from October to 
November 2015. All data on COPD patients 
during 2014 were collected from medical 
records, including patients who underwent 
pulmonary function tests with spirometry 
in the Department of Respirology, Dr. Hasan 
Sadikin General Hospital Bandung. Inclusion 
criteria were patients diagnosed with COPD 
and the age range of 40 years to 60 years old. 
Exclusion criteria were patients diagnosed 
with acute exacerbation of COPD or diagnosed 
with other illnesses secondary to COPD. 

The data consisted of basic characteristics 
consisted of age, sex, height, weight, body 
mass index (BMI) and disease severity 
according to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) system. 
The GOLD guideline was used as a combined 
COPD assessment approach to group patients 
according to symptoms and previous history 
of exacerbations and the severity of COPD 
was categorized according to GOLD criteria. 
A GOLD criterion was based on spirometry 
results such as FEV1, FVC, and FEV1/FVC 
ratio. The criteria were divided into 4 groups 
according to percent predicted FEV1 with 
GOLD1 being the least severe and GOLD 4 being 
the most severe.  In patients with FEV1/FVC 
<0.70. GOLD criteria was applied, that were 
GOLD 1-mild: FEV1≥ 80% predicted, GOLD 2- 
moderate: 50% ≤FEV1 <80% predicted, GOLD 
3-severe: 30% ≤FEV1 <50% predicted, GOLD 
4-very severe: FEV1 <30% predicted. The 
study protocol was granted from the Health 

Research Ethics Committee, Dr. Hasan Sadikin 
General Hospital Bandung No. 113/TB/RSHS/
Nov15. 

Results

In total, sixty-eight data on spirometric values 
and physical profiles of COPD patients were 
collected, including 48 male and 20 female 
COPD patients. The basic characteristic of COPD 
patients was shown in Table 1. The majority of 
patients (44.1%) had been classified as GOLD 
2 or moderate COPD (Table 1).

Across all spirometric values, male patients 
tended to have a higher score compared to 
female patients. Despite the higher predicted 
and tested spirometric values, the percent 
predicted spirometric values of male COPD 
patients were lower compared to the percent 
predicted spirometric values of female COPD 
patients. However, no statistical measurement 
had been conducted. 

The mean FEV1/FVC ratios were mostly 
around 0.7 that indicated minimal obstructive 
respiratory problems despite being diagnosed 
as COPD that required the ratio to be below 
0.7. Several samples from male and female 
COPD patients were found to have a higher 
FEV1/FVC ratio than 0.7, again no statistical 
analyses had been performed (Table 2).

Discussion

The COPD is increasing, predominantly in 
male as shown in our study. However, in most 
developed countries, there is a shifting of COPD 
prevalence towards females.8 This occurrence 
may be attributed to several factors. Women 
are less tolerant to the effects of smoking, and 
these effects are limited only on lower usage 
of cigarettes. As for more than 20 cigarettes a 
day, the dose-response relationship is similar 
to men.9 Another alternative explanation for 
this proportion is the estimated prevalence 
of smoking women in Indonesia. According 
to survey data obtained from 1980 to 2012, 
Indonesia has estimated prevalence rates of 
daily smoking greater than 40% for males and 
less than 5% for females.10 The difference in 
prevalence between sexes may justify the view 
that COPD is a predominantly male disease.9 
Interestingly, survey data and modeling by 
WHO conducted in the subregion of Southeast 
Asia region B, which is consisted of Indonesia, 
Thailand, and Sri Lanka, has reported an 
estimated proportion of 56% females that are 
exposed to second hand smoke, compared to 
35% females exposed to second hand smoke 
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Table 1 Basic Characteristic of Chronic Obstructive Pulmonary Disease Patients at Dr. Hasan 
Sadikin General Hospital 2014

Characteristics Male (n=48) Female (n=20) Total (n=68)
Age (years)
     40–45 9 4 13
     46–50 5 4 9
     51–55 18 6 24
     56–60 16 6 22
Height (meter)
     <1.50 3 9 12
     1.50–1.60 20 11 31
     >1.60 25 - 25
Weight (kilograms)
     <50 13 10 23
     50–59 16 6 22
     60–70 13 4 17
     >70 6 - 6
BMI (kilograms/meter2)*
     ≤18.5 11 6 17
     18.5–24.9 26 9 35*
     25.0–29.9 7 4 11
     ≥30.0 4 1 5
Severity
     GOLD 1 3 3 6
     GOLD 2 23 7 30*
     GOLD 3 13 6 19
     GOLD 4 9 4 13

Note. *Body mass index was calculated by weight/height2. Severity was designated as GOLD 1 – mild with FEV1≥ 80%, 
GOLD 2 – moderate with 50% ≤FEV1 <80%, GOLD 3 – severe with 30% ≤FEV1 <50% and GOLD 4 - very severe with 
FEV1 <30%.

worldwide.11 The combination of earlier 
described factors may contribute to the 
development of COPD in women, although it is 
not higher than men, which may indicate the 
beginning of a shifting paradigm of patients 
with COPD in Indonesia.

The age range of 40 years to 60 years old 
included in this study is to minimize the 
effects of aging and possible undiagnosed 
comorbidities. The aging process contributes 
to the reduction of FEV1 and FVC in the elderly 
population and it will increase false positivities 
that tends to occur from the normal aging 
process, leading to overdiagnosis of COPD in 
the middle-aged and elderly population. The 

spirometric values observed in this study have 
shown a decline in older age groups. This may 
be caused by the natural decline of lung function 
and  increased bronchial responsiveness. Lung 
function peaks between 20 to 35 years old and 
follows a steady decline after 35 years. The 
rate of decline varies individually and it has 
shown a nonlinear pattern with the estimated 
rate of decline around 25 ml/year; starting 
at age 35 to 40 years old and may increase 
to 60 ml/year after the age of 70 years. Such 
a natural decline of lung function among 
very old people may be mistaken for COPD 
during spirometry. Furthermore, bronchial 
responsiveness is measured by the dose of 
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methacholine required to cause a significant 
reduction in FEV1, which is about 20% from 
the baseline. Since methacholine can cause 
bronchospasm, lower doses indicate higher 
bronchial responsiveness. Younger people 
and older people are much more susceptible 
to FEV1 reduction from methacholine.12–14 
Bronchial hyper responsiveness may be a 
confounding factor in COPD, especially if the 
reduction in the flow rate, FEV1 specifically, is 
reversible. Therefore, the older age groups on 
the population might be excluded in this study 
to minimize the effect of the natural decline 
in lung function due to aging and bronchial 
hyperresponsiveness.

Moreover, COPD is uncommon under the 
age of 40 years old. The predisposition of 
COPD in young adults may be attributable to 
other causes such as chronic lung disease of 
prematurity (CLDP) and bronchopulmonary 
dysplasia (BPD). There are individuals who 
may have a lower FEV1/FVC ratio as their 
normal lung function. Young individuals who 
have developed COPD will most likely have 
CLDP as a secondary diagnosis instead of the 
main issue. Issues that occur during growth 
and development may be recognized as the 
main issues instead the respiratory disease 
itself. 

The hazards include early life viral infection, 
allergic sensitization, and prematurity. Hazards 
during the developmental period of infants 
may produce lower lung function in later 
life, thus, predisposing them to develop an 
obstructive disease phenotype that may be 
diagnosed as COPD as the main diagnosis.15 

Amore extensive history taking is required 

especially history during the younger ages 
to exclude other differential diagnoses. 
Therefore, the exclusion of younger ages on 
the population has been made.

By definition, COPD involves chronic and 
persistent airway obstruction. The symptoms 
of COPD range from asymptomatic to the ones 
that may significantly reduce the quality of 
life. The airway obstruction in COPD is mainly 
diagnosed using spirometers and the most 
commonly used diagnostic criteria for COPD 
were the GOLD criteria. Measuring the severity 
of COPD using post-bronchodilator with 
FEV1/FVC ratio below 0.7, then continued 
by the assessment of percent predicted FEV1 
indicates a partially irreversible airway 
obstruction.2 The cut off point is not absolute. 
Interestingly, several patients in this study have 
FEV1/FVC above 0.7 and yet, still diagnosed 
as COPD. Several alternatives can be used in 
assessing the lower limit of normal (LLN) by 
using body plethysmography and diffusion 
capacity tests. 

A study has compared LLN and fixed FEV1/
FVC ratio in terms of positive predictive value 
and negative predictive value, resulting in no 
significant differences between the two cutoff 
points.16 Reference value for LLN is adjusted 
according to age and defined as the lower 
fifth percentile of the population in FEV1/
FVC ratios as abnormal.17 The LLN claims to 
be able to better diagnose the condition by 
reducing misdiagnosis of COPD, however, the 
LLN has proven to be comparably minimal 
to the fixed FEV1/FVC ratio that GOLD has 
proposed.16 Moreover, the LLN is relatively 
more difficult to apply in practical situations 

Table 2  Spirometric Values of Chronic Obstructive Pulmonary Disease Patients at Dr. Hasan 
Sadikin General Hospital 2014 

Male Female Total
FEV1*
     Predicted (mean±SD)" 2.68+0.34 2.05+0.19 2.49+0.42
     Result (mean±SD)" 1.33+0.53 1.03+0.47 1.24+0.53
     PP** (mean±SD" ) 49.50+18.09 50.26+20.86 49.72+18.79
FVC***
     Predicted (Median; min–max) 3.45; 2.55–4.07 2.48; 1.92–2.67 3.37; 1.92–4.07
     Result (Median; min–max) 1.97; 0.76–2.78 1.22; 0.70–2.42 1.76; 0.70–2.78
     PP (Median; min–max) 56.20; 22.80–79.20 52.42; 27.89–96.03 55.90; 22.80–96.03

FEV1/FVC **** (mean±SD" ) 0.68+0.13 0.73+0.12 0.70+0.12
Note: *FEV1=Forced expiratory volume in one second in liters, ** PP=percent predicted of each values in percentages, 
*** FVC=Forced vital capacity in liters, ****FEV1/FVC=forced expiratory volume in one second/forced vital capacity 
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and primary healthcare settings compared to 
the fixed ratio.16 The findings of COPD outside 
of the currently established reference value 
may represent the difficulty in establishing the 
diagnosis of COPD, leading to mislabelling of 
the disease. Spirometry can only be described 
as a tool for diagnosis. The true gold standard 
for COPD diagnosis lies in the diagnostic 
criteria used to interpret the spirometry 
results to an accurate clinical diagnosis.

So far, spirometry has been used as a 
gold standard for the diagnosis of COPD 
and many other restrictive or obstructive 
respiratory disorders. A diagnostic tool, even 
as a gold standard, will only display desired 
effectiveness if the operators were competent 
in its usage. Misdiagnosis of COPD is not 
an uncommon occurrence. According to a 
prospective, controlled, trial study conducted 
in Italy, about 30.1% of patients diagnosed 
with COPD have a normal spirometry 
result. The definitive diagnosis of COPD 
using spirometry has been found with large 
variability, ranging from 0 to 100%, with a 
median of 37%.18 Misclassification of COPD 
may result in mismanagement of patients, 
resulting from further in a faster lung function 
decline in patients.

The limitations of the study include the lack 
of other variables in medical records, such as 
smoking history and post-bronchodilator 
spirometric values. Smoking history is one 
of the most important risk factors in COPD 
development. Early identification of COPD is 
important because smoking cessation at an 
early stage of COPD is the only intervention 
that substantially improves the prognosis 
by normalizing lung function decline and 
decreasing morbidity and all-cause mortality.

Confounding factors of the study include 
the assessment of spirometry adequacy. The 
study has not been able to directly evaluate the 
operators or the physicians in performing the 
spirometry and also patients’ effort during the 
spirometry which may influence the diagnosis 
and the spirometric values recorded by the 
spirometer.

Mislabelling of patients without COPD 
in clinical practice is an issue that needs to 
be addressed. Therefore, there are several 
suggestions in this study aiming to provide 
possible solutions. Training in spirometry 
usage for physicians and attendants may be 
beneficial in improving diagnostic accuracy 
in COPD. Since spirometry is a tool, it requires 
calibration to perform optimally.

This study has shown that COPD in male 
patients tend to have more severe form 

compared to women. Furthermore, there are 
still patients diagnosed with COPD despite 
the normal FEV1/FVC ratios. COPD is an 
incurable disease and the best way to manage 
such disease is to prevent the disease from 
occurring in the first place.  

To conclude, even though patients seem 
to have no symptoms, spirometric values 
may show a silent insufficient lung function 
affecting patients’ daily life.
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