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Abstract— Chronic obstructive pulmonary disease (COPD) is a non-infectious disease that has become a 

public health problem in Indonesia. We examine the relationship between smoking risk factors, lower 

respiratory tract infections, leukocyte count (eosinophil, neutrophil, and lymphocyte), and thoracic rays and 

varying degrees of stable COPD. This study is quantitative and uses a cross-sectional research design. 

Samples were taken from patients with stable COPD who were treated in Sukapura Jakarta Islamic hospital. 

The date of study on November 30, 2017. There were 37 patients as samples study that using total sampling 

technique. The data used in this research are secondary data from the COPD patient medical records. The 

chi-square test was employed. This test is used to identify whether or not there is a significant relationship 

between independent variables and a dependent variable. Statistical tests were completed using SPSS 16.0. 

The most prevalent COPD risk factor associated with a moderate degree of COPD was being a smoker. The 

degree of COPD was obtained from leukocytosis results from 13 patients. The degree of severe COPD was 

obtained from the results of the chest x-ray of 1 patient. The most severe degree of COPD was obtained from 

the high neutrophil results of 2 patients. The majority of COPD patients included moderate COPD, including 

more severe smokers, those who had smoked for over 30 years, and trends including bronchitis, leukocytosis, 

low ESR, eosinopenia, neutropenia, and lymphocytopenia. 
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1. Introduction 

Chronic obstructive pulmonary disease (COPD) is a chronic lung disease characterized by airway 
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obstruction. It is not completely reversible; also, it is progressive and associated with an abnormal 

inflammatory response to dangerous particles and gases [1]. COPD is a non-communicable disease and is 

a public health problem in Indonesia. Causes include increased expectation age and increasing risk of 
exposure to risk factors, such as host factors suspected to be associated with COPD events; an increasing 

number of smokers, especially in young age groups; and indoor or outdoor air pollution [2,3]. Half of all 

people who smoke may experience airway damage or obstruction, and 10-20 percent of them develop 
significantly into COPD [4]. 

 

Chronic obstructive lung disease is a disease characterized by the involvement of some inflammatory cells. 

Inflammatory responses involve inflammatory cells (neutrophils, macrophages, T lymphocytes, and 
epithelial cells) and various inflammatory mediators (leukotriene, prostaglandin, platelet activating factor, 

reactive oxygen species, chemokines, cytokines, growth factors, endothelin, neuropeptides and protease) 

[2,5]. 
 

World Health Organization (WHO) data shows that in 1990 the COPD ranked 6th as the leading cause of 

death in the world. In the U.S., $18 billion is spent each year for COPD management, and indirect costs 
total $14 billion; COPD affects a total of 16 million people and more than 100,000 deaths [2,3]. Prevalence 

of COPD in the general population is estimated at 1% and has gradually increased by more than 10% in 

people aged greater than 40 years [1]. It is estimated that the number of moderate to severe COPD patients 

in 2006 reached 56.6 million patients with a prevalence of 6.3%. Prevalence rates range from 3.5 to 6.7 
percent; for example, China had 38,160 million cases, while Japan and Vietnam had 5,014 million and 

2,068 million cases, respectively. In Indonesia, there are an estimated 4.8 million patients with a prevalence 

of 5.6%. This number may increase with the increasing number of smokers because 90% of patients with 
COPD are smokers or ex-smokers [2]. 

 

According to the Household Health Survey Ministry of Health (MOH) Republic of Indonesia, in 1986 
asthma, chronic bronchitis, and emphysema were ranked the fifth most prevalent cause of morbidity from 

10 major causes of morbidity. The Household Health Survey MOH RI in 1992 showed that mortality due 

to asthma, chronic bronchitis and emphysema ranked 6 of the 10 most common causes of death in Indonesia 

[2]. Based on the result of the National Socioeconomic Survey in 2001, 54.5% of the male population and 
1.2% of women were smokers, 92.0% of smokers stated their habit of smoking in the home while with 

other family members; thus, most family members are passive smokers. The number of smokers at risk for 

COPD or lung cancer ranges from 20-25%. The relationship between cigarettes and COPD is a dose-
response relationship—that is, more smoked cigarettes daily and longer smoking habits are correlated with 

higher risk of disease [2,3]. A person who has smoked within the past 20-25 years is likely to get COPD 

[6].  

 
The results of the non-infectious disease survey by the Directorate General of Communicable Diseases and 

Environmental Health in five provincial hospitals in Indonesia (West Java, Central Java, East Java, 

Lampung and South Sumatra) in 2004 showed that COPD (35%), followed by bronchial asthma (33%), 
lung cancer (30%), and others (2%) [2]. COPD is difficult to detect in patients due to the nature of the 

disease and it is usually discovered in patients over the age of 50 years [7]. 

 
Along with advances in the economy and automotive industry, the number of motor vehicles has increased 

each year in Indonesia. In addition to new cars, old cars that emit large amounts of gas are used. The exhaust 

from these vehicles causes air pollution. Seventy to eighty percent of air pollution comes from motor 

vehicle exhaust and industrial air pollution is 20-30%. With increasing numbers of smokers and air 
pollution as a risk factor for COPD, it is estimated that the number of diseases will also increase [3]. The 

life expectancy in Indonesia increased from 60 years in 1990 to 68 years in 2006. If COPD cannot be 

addressed properly, then this value will decrease [2]. Healthcare facilities in Indonesia that rely on public 
healthcare centers and referral hospitals are still far from service facilities for COPD. In addition, the 

competence of human resources and equipment to diagnose COPD (i.e., conducting spirometry) is present 

only in large hospitals and often out of reach of public healthcare centers. The Health Department listing 
does not include COPD as a documented disease. It is therefore necessary that a guideline for the 

https://www.seronijihou.com/


    ISSN: 13412051 

Volume 25, Issue 01, January, 2020 

 
 

203 

 

management of COPD be immediately disseminated to both the medical community and the wider 

community to advise providers and patients on appropriate methods for dealing with prevention, early 

diagnosis, rational management and rehabilitation [2]. Based on the above data, it is clear that smoking 
cigarettes is not the only factor causing the COPD symptoms. Therefore, we examined the relationship 

between smoking risk factors, lower respiratory tract infections, leukocyte count (eosinophil, neutrophil 

and lymphocyte), ESR, thoracic X-rays and varying airflow limitation of COPD or GOLD spirometric 
classification of COPD Patients. 

 

This study is a quantitative research study that uses a cross-sectional methodology to examine the 

correlations between smoking risk factor, lower respiratory tract infection, leukocyte count (eosinophil, 
neutrophil and lymphocyte count), thoracic x-ray and various degrees of stable COPD. The study was 

conducted at the Lung Clinic in Sukapura Jakarta Islamic Hospital, North Jakarta in October 2017. The 

study’s population included all stable COPD patients. The sample in this study was taken from the entire 
population that met the inclusion criteria: COPD patients aged >40 years who have a history of smoking, 

lower respiratory tract infections and have been exposed to pollution in the room and workplace. The 

exclusion criteria were COPD patients with acute exacerbations who did not have a history of lower 
respiratory tract infection, had no history of pollution exposure and patients with incomplete medical 

records. The sampling technique in this study was taken from secondary data recorded in the Book of 

COPD Register and Medical Record. The statistical test used in this research is the chi-square test. This 

test is used to determine relationships between independent variables and a dependent variable. P values ≤ 
0.05 indicate a statistically significant relationship (Ho is rejected), while P values ≥ 0.05 indicate no 

relationship (Ho accepted). SPSS 16.0 was used to conduct the statistical tests.  

 

2. Findings and Discussion 

Table 1 describes the characteristics of COPD patients in this study. Variable included in COPD patients first 

characteristic such as age, ranging from the youngest age range (40-49 years) number 4, up to more than 70 

years a number of 9 people. The next variable is education, which is divided into five criteria: no school, 
Elementary school, junior high school, senior high school, and Bachelor. Last is the Occupation, which 

consists of, drivers, laborers, Employees, Sailors, Entrepreneur, Security, Tradesman and Unemployment. 

Table 1 are data indicate that most COPD patients are aged 60-69 years with 14 patients (37.8 %), junior high 
school educated 13 patients (35.1 %) and unemployment of 12 people (32.4 %). 

 
Variable n % 

Age (Year) 

1. 40 – 49 4 10.8 

2. 50 – 59 10 27.0 

3. 60 – 69 14 37.8 

4. >70 9 24.3 

Education 

1. No school 2 5.4 
2. Elementary school 8 21.6 

3. Junior high school  13 35.1 

4. Senior high school 6 16.2 

5. Bachelor  8 21.6 

Occupation 

1. Drivers 4 10.8 

2. Laborers  6 16.2 

3. Employees  7 18.9 

4. Sailors 1 2.7 

5. Enterpreneur 5 13.5 

6. Security 1 2.7 

7. Tradesman  1 2.7 
8. Unemploymen 12 

 

32.4 

 

Table 1. Characteristics of COPD Patients 
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In Table 2 there is a Characteristics of Risk Factors with various airflow limitation of COPD Patients, the 

Smoking Status which explains whether the COPD patient smokes or not. Accompanied by Smoking Category 

consisting of moderate smoker and heavy smoker. There are also Smoking durations Category, smoking for 
20-30 years and more than 30 years. The next variable is the GOLD classification of COPD consists of four 

classifications and the most is GOLD 2 (28 patients; 51.4 %). As well as chest X-ray picture of COPD patients 

consisting of three criteria: normal, emphysema and bronchitis. Table 2 data shows the most prevalent COPD 
risk factor associated with a moderate airflow limitation of COPD was being a smoker (37 patients; 100%), 

heavy smoker (19 patients; 51.4 %) has been smoking for more than 30 years (19 patients; 51.4 %). 
 

Variable n % 

Smoking Status 

1. No smoker                                                         0                                                       0 

2. smoker 37 100.0 

Smoking Category 

1. moderate smoker 18 48.6 

2. heavy smoker 19 51.4 
Smoking duration Category 

1. 20-30 years 18 48.6 

2. >30 years 19 51.4 

GOLD classification of COPD  

1. GOLD 1 4 10.8 

2. GOLD 2 28 75.7 

3. GOLD 3 3 8.1 

4. GOLD 4 2 5.4 

Thoracic X-ray 

1. Normal 13 35.1 

2. Emphisema 8 21.5 

3. Bronchitis 16 43.2 

  
Table 2. Characteristics of Risk Factors with various airflow limitation of COPD Patients 

 

Table 3 describes the number of leukocytes, ESR and characteristics of calculus types of leucocytes of COPD 

Patients in this study consisting of eosinophils, neutrophils and lymphocytes. This table data indicates that the 
number of leukocytes in COPD patients was leukocytosis of 16 patients (43.2 %) with low ESR of 29 patients 

(78.4 %). Characteristics of Calculate Types of Leucocytes of COPD Patients are most eosinophenia of 21 

patients (56.8 %), 15 neutropenia patients (40.5 %) and lymphocytopenia of 27 patients (73.0 %). 
 

Variable n % 

 

Leucocytes 

1. Leukophenia 6 16.2 

2. Normal 15 40.5 

3. Leukocytosis 16 43.2 

ESR 

1. Low 29 78.4 

2. Normal 3 8.1 

3. High 5 13.5 

 

Eosinophils 

1. Low 21 56.8 

2. Normal 15 40.5 
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3. High 1 2.7 

Neutrophils 

4. Low 15 40.5 

5. Normal 12 32.4 

6. High 10 27.0 

Lymphocytes 

4. Low 27 73.0 

5. Normal 10 27.0 

 
Table 3. Characteristics of Leucocytes, ESR, and Calculate Types of Leucocytes of COPD Patients 

 
The data in table 4 and 5 indicate that The GOLD 2 spirometric classification of COPD patients was obtained 

from heavy smoker and smoking more than 30 years of 16 patients, from leukocytosis results of 13 patients, 

from the bronchitis results of the chest x-ray of 13 patient, from neutrophenia results of 11 patients, from 

eosinophenia results of 16 patients, from lymphocytopenia results of 20 patients and from low ESR results of 
22 patients. 

 

Variable 

GOLD classification 

P. Value 

1 2 3 4 

Smoker 

Moderate 3 12 2 1 
P = 0.598 

Heavy  1 16 1 1 

Duration of smoking 

20-30 years 3 12 2 1 
P = 0.598 

>30 years 1 16 1 1 

Thoracic X-ray 

Normal  1 10 2 0 
P = 0.645 

Emphysema 1 5 1 1 

Bronchitis 2 13 0 1 

 
Table 4. Relationship of Smoking Risk Factors and Thoracic Chest X-ray Results with Various severity of 

GOLD spirometric classification of COPD Patients 

 

Variable 
GOLD classification 

P. Value 
1 2 3 4 

 

Leukocytes 
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Leukophenia 1 3 1 1 
P = 0.460 

Normal 1 12 2 0 

Leukocytosis 2 13 0 1 

ESR 

Low  3 22 3 1 
P = 0.523 

Normal 1 2 0 0 

High 0 4 0 1 

Eosinophils 

Low  1 16 2 2 
P = 0.598 

Normal 3 11 1 0 

High  0 1 0 0 

Neutrophils 

Low 1 11 3 0 
P = 0.103 

Normal 2 10 0 0 

High 1 7 0 2 

Lymphocytes 

Low 3 20 2 2 
P = 0.839 

Normal 1 8 1 0 

 
Table 5. Relationship of Calculated Types of Leukocytes with Various severity of GOLD spirometric 

classification of COPD Patients 

 

This study included 37 male patients diagnosed with COPD. Ah Young Leem et al's research in Korea also 
showed similar results, that COPD is correlated with a high prevalence of men smokers [8]. Also, Ah Young 

Leem, et al reported that most patients with COPD were 40-49 years old (51,2%) [8]. 

 

In Tri Ariguntar Wikanningtyas’s study, stated that the accuracy of TB diagnosis would greatly determine the 
success of treatment and control of tuberculosis infection [9]. In line with Muhammad Fachri's study which 

explained that the severity of adult pulmonary TB patients is influenced by comorbidities, type 2 diabetes. 

Adult pulmonary TB patients with smear-positive test results are more frequent in adult pulmonary TB 
patients with type 2 diabetes compared with pulmonary TB patients’ adults who are not accompanied by type 

2 diabetes. The severity of inflammation in COPD can be affected by other diseases such as type 2 diabetes 

that accompanies it. Airway damage in theory of inflammation in COPD patients with type 2 DM is heavier 

and wider than in people with COPD who are not accompanied by type 2 DM [10]. Furthermore, 
extrapulmonary such as intestinal pulmonary could be associated with suffering COPD patients is still unclear 

[11,12]. 

 
In the present study, there were 16 (43.2%) COPD patients with the bronchitis type of COPD. This is in line 
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with the research conducted by Woo Jin Kim that found that the chronic bronchitis type of COPD in Poland 

is 53.4% with FEV1% <30 and 51% with FEV1% > 30 [13]. Also, in the present study, 29 patients (78.4%) 

had low ESR, 3 patients (8.1%) had normal ESR and 5 patients (13,5%) had high ESR. These results are in 
line with Taylan M, who found that patients with COPD have a lower ESR yield [13,14]. 

 

A total of 16 people (43.2%) had leukocytosis that the majority of patients had leukocytosis. This is in line 
with the study of Shivanand et al. (2012) that showed that the majority of COPD patients had leucocytosis 

[15]. Twenty-one patients (56.8%) had low eosinophil results, 15 people (40.5%) were normal, while 1 person 

(2.7%) was high. This study is inconsistent with the Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) that has suggested that patients with COPD will have an increased number of eosinophil counts [3]. 
Fifteen patients (40.5%) had low neutrophil results, while 12 people (32.4%) had normal results and 10 people 

(27.0%) had high results. The results did not match the GOLD suggestion that patients with COPD should 

have an increase in neutrophils, Tc1, Th1, Th17 and ILC3 [3,5]. 
 

Twenty-seven patients (73%) had low lymphocyte results, while 10 people (27%) had normal lymphocytes. 

This study is consistent with the study of Rumora et al (2008) [17] and the study of Palange et al. (2006), who 
found that COPD patients had, on average, normal lymphocyte counts [3,16,17,18].  

 

3. Conclusion 

The majority of COPD patients had moderate COPD and included more severe smokers, those who had 
smoked over 30 years as well as trends toward bronchitis, leukocytosis, low ESR, eosinopenia, neutropenia 

and lymphocytopenia.  
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