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Introduction

Chronicobstructive pulmonary disease (COPD)
is one of the major causes of morbidity and mortality
worldwide [1], which leads to the death of individuals
every 10 s around the world [2]. It is estimated that in
2013, COPD will be the third leading cause of death
worldwide after heart disease and stroke [3]. Indonesia
is one of the most vulnerable countries to COPD, and
East Nusa Tenggara and Aceh Provinces have the
highest prevalence of COPD in Indonesia [4].

According to the World Health Organization
Report on the Global Tobacco Epidemic, Indonesia is
one of the countries with the highest number of smokers
in the world [5]. Cigarette smoke is presumed to be a
major causative factor of COPD worldwide, including in
Indonesia [6], [7]. Continuous and prolonged exposure
to cigarette smoking causes disturbance in the airway
mucosa, leading to respiratory disorders [8], [9].
Approximately 75% of cases of chronic bronchitis and
emphysema are caused by cigarette smoke, and about
45% of smokers are at risk from COPD [3], [10]. COPD

BACKGROUND: Exposure to cigarette smoke is one risk factor that can lead to the development of chronic
obstructive pulmonary disease (COPD).

AIM: The aim of this study was to examine the relationship between smoking and the stage of COPD.

METHODS: This study used a cross-sectional survey design. A total of 60 COPD patients were involved in the study
between September and November 2015 at the pulmonary ward of Zainoel Abidin General Hospital (ZAGH), Banda
Aceh, Indonesia. The data were analyzed with the non-parametric bivariate test.

RESULTS: The results showed that 55% of patients with COPD were aged between 40 and 60 years; 63.33% of
them were heavy smokers. About 50% of moderate smokers suffered from Stage 1l COPD, while 34.21% of heavy
smokers suffered from Stage Ill and Stage VI (severe) COPD, respectively, with p = 0.007.

CONCLUSIONS: There is a strong relationship between smoking and COPD stage among patients at ZAGH.

symptoms rarely manifest at a young age, with the
symptoms commonly occurring in patients over 50 years of
age, with the highest prevalence at 55—74 years [11]. This
is because symptoms only appear in cases of continuous
and long-lasting exposure to cigarette smoke [12]. At
present, there is no information available concerning the
relationship between smoking and COPD in Indonesia.
Hence, the objective of the present study was to examine
the relationship between smoking intensity and stage of
CPOD in patients at the Zainoel Abidin General Hospital
(ZAGH), Aceh Province, Indonesia.

Methods

This is an observational study with a cross-
sectional survey design. The study was conducted at
the pulmonary ward of ZAGH, Banda Aceh, Indonesia,
from September to November 2015. All the patients
referred to the pulmonary ward with COPD were taken
as the sample population.
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Data collection

The smoking intensity was divided into three
categories based on the Brinkman and Coates Index [13],
which measures the average number of cigarettes smoked
per day multiplied by total days of smoking in a year.
The categories are as follows: Low intensity, up to 200
cigarettes a year; moderate intensity, 200-600 cigarettes a
year and heavy intensity, more than 600 cigarettes a year.

The stage of COPD was determined using a
spirometer. The staging of COPD was based on criteria
proposed by Global Initiative for Chronic Obstructive
Lung Disease (GOLD) [1] as follows: Stage 0 (at risk) is
having one or more symptoms of chronic cough, sputum
production, and dyspnea, with documented exposure
of risk factors and normal spirometry; Stage | (mild) is
generally, but not always, chronic cough and sputum
production, with spirometry results of forced expiratory
volume in 1 s/forced vital capacity (FEV1/FVC) <70%,
FEV1 =80%; Stage Il (moderate) symptoms of shortness
of breath, which develop on exertion, with spirometry
results of FEV1/FVC <70%, 50% <FEV1 <80%; Stage
[l (severe) has the progressive symptoms of shortness
of breath, reduced exercise capacity, and repeated
exacerbations, with spirometry results of FEV1/FVC
<70%, 30% <FEV1 <50%; and Stage IV (very severe)
has a respiratory failure with the sign of right heart failure,
with spirometry result of FEV1/FVC <70%, FEV1 <30%
or <50%. Data were subjected to the Kolmogorov—
Smirnov test at the significance level (o) = 0.05.

Results

Atotal of 60 male patients were involved in the
study. The patients were all diagnosed with COPD. The
age range of patients was between 40 and 72 years,
and the occupations were predominantly farmers and
construction workers. Most of the patients were heavy
smokers (Table 1). The results showed that 50% of
mild smokers had Stage | COPD; most of the moderate
smokers had Stage Ill COPD; and most of the heavy
smokers had Stage Il and IV COPD (Table 2). The
Kolmogorov—Smirnov test showed p = 0.007, indicating

Table 1: Characteristics of patients with chronic obstructive
pulmonary disease in the pulmonary ward in Zainoel Abidin
General Hospital, Banda Aceh, Indonesia

that there is a strong relationship between smoking
intensity and COPD stage among patients with COPD.

Table 2: Smoking relationship with the stage of COPD

Smoking  COPD stage* Total p-value
intensity | Il 1} \%
% n % n % n % n %
16.67 0 0 6 100 0.007

n
Low 3 5000 2 3333 1
Moderate 1 6.25 5 3125 8 50.00 2 1250 16 100
Heavy 1 2.63 " 2895 13 3421 13 3421 38 100
Total 5 18 22 15 60
*I=Mild, lI=Moderate, lll=Severe, IV=Very severe. COPD: Chronic obstructive pulmonary disease.

Discussion

Our study demonstrated that most of the COPD
patients were heavy smokers, which are similar to results
reported by other researchers in Adam Malik General
Hospital (Medan) and M. Djamil Hospital (Padang),
Indonesia [14], [15]. Most of the patients had Stage Il
COPD, and these patients had deteriorated clinically and
were being treated in intensive care in the hospital. This
is in agreement with the GOLD criteria, where COPD
patients in Stage Il begin to show deterioration in the flow
resistance of the air, accompanied by shortness of breath.
At this stage, these patients begin to seek treatment
due to the shortness of breath that they felt. COPD
patients at Stage lll experience more severe shortness
of breath, decreased exercise capacity, and repeated
exacerbations, which may have an impact on the quality
of life of patients. Therefore, most patients need to be
hospitalized [1]. The relationship between smoking and
COPD is a dose-response relationship, where the risk of
COPD is increased as an increasing number of cigarettes
are smoked per day and the longer the smoking habit
[16], [17]. Samples of bronchoalveolar fluid from COPD
smokers showed that smoking greatly contributes to
morbidity and mortality, and there is an increase in the
number of macrophages and neutrophils in smokers than
non-smokers [18], [19]. Respiratory symptoms, such as
coughing, mucus hypersecretion, and respiratory tract
obstruction, are more prevalent among active smokers.
They are also at a high risk of COPD depending on the
number of cigarettes smoked per day, age of starting
smoking, and how long the person has smoked [16].

In Indonesia, 70% of deaths due to chronic lung
disease and emphysema are due to tobacco use, and
half a million people in Indonesia suffer from respiratory
diseases caused by tobacco use [17]. This is due to
irritative and toxic substances contained in cigarettes,
such as nicotine, carbon monoxide, and tar. Nicotine has
negative effects on health for several reasons. It may
cause constriction of the pulmonary terminal bronchioles,
which increases resistance to airflow into and out of the
lungs and can paralyze ciliary systems on the surface
of respiratory epithelial cells, which normally move
constantly to remove excess fluid and foreign particles
from the airways, resulting in debris accumulation in the
airways. The irritating effect of cigarette smoke causes

Characteristics of respondents N %
Age, years
40-60 33 55.00
>60 27 45.00
Occupation
Farmer 35 58.33
Trader 6 10.00
Construction worker 10 16.67
Factory worker 3 5.00
Government employee 4 6.67
Retired 2 3.33
Smoking intensity
Mild 6 10.00
Moderate 16 26.67
Heavy 38 63.33
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increased secretion of fluid into the branches of the
bronchi, as well as swelling of the epithelial layer [20].

Conclusions

COPD patients in the pulmonary ward of
ZAGH are mostly heavy smokers, and most of these
patients have Stage Il COPD (severe). There is a
strong relationship between smoking intensity and the
stage of COPD in patients with COPD in the pulmonary
ward of ZAGH, Banda Aceh.
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