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ABSTRACT

Background: For centuries, TB has been linked anecdotally with environmental risk factors that
go hand-in-hand with poverty: indoor air pollution, tobacco smoke, malnutrition, overcrowded
living conditions, and excessive alcohol use. But to date, there is no empirical evidence from East
Java, Indonesia, to support these anecdotal evidences. The purpose of this study was to provide
new evidence on the individual and environmental risk factors of tuberculosis in Ponorogo, East
Java.

Subjects and Method: A case control study was conducted in Ponorogo, East Java, from April to
May 2018. A sample of 200 study subjects was selected for this study by fixed disease sampling.
The dependent variable was tuberculosis. The independent variables were age, gender, education,
nutritional status, dwelling density, smoking, and alcohol drinking. Data on tuberculosis infection
status were obtained from the medical record at District Health Office Ponorogo. The data were
collected by questionnaire and analyzed by a multiple logistic regression on Stata 13.

Results: Age > 44 years (b= 3.18; 95% CI= 1.66 to 4.69; p<0.001), nutritional status (b= 1.42; 95%
CI= 0.02 to 2.82; p=0.046), dwelling density > 5 (b= 1.87; 95% CI= 0.37 to 3.36; p=0.014),
smoking (b= 2.23; 95% CI= 0.61 to 3.85; p=0.007), and alcohol drinking (b= 2.83; 95% CI= 1.38 to
4.27; p<0.001) were associated with increased risk of tuberculosis. Higher education (b= -2.56;
95% CI= -4.16 to -0.96; p=0.002) and female (b= -1.36; 95% CI= -2.92 to -0.20; p=0.087) were
associated with decreased risk of tuberculosis.

Conclusion: Age, nutritional status, dwelling density, smoking, alcohol drinking, education, and
female, are shown in this study to be the risk factors of tuberculosis.
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BACKGROUND

Tuberculosis (TB) is one of the major
infectious diseases that cause death in cases
of tuberculosis with HIV comorbidities (Fo-
gel, 2015). Tuberculosis is among the top 10
diseases that cause deaths in the world with
1.4 million deaths annually. By 2015, there
are 10.4 million new cases of tuberculosis in
the world, with 5.9 million (59%) male, 3.5
million (34%) female and there are 1
million (10%) children, of which 1.2 million
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(11%) of them are tuberculous patients
(WHO, 2016).

About 60% of cases are from India,
Indonesia, China, Nigeria, Pakistan and
Africa (WHO, 2016). Prosser et al. (2016)
mentions that one-third of the world’s po-
pulation has been infected with tuberculo-
sis with Asia as the world's highest spread
of tuberculosis.

The highest incidence of tuberculosis
in 2015 came from Southeast Asia of 45.6%
of the world's population with Indonesia
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ranked 2 of 11 countries after India (23%)
with the percentage of Indonesia (10%) of
1020 cases per 1000 population as coun-
tries with highest tuberculosis disease bur-
den (WHO, 2016).

TB is affected by several risk factors
such as age, sex, education, occupation, nu-
tritional status (Fogel, 2015, WHO, 2016)
as well as occupancy density, shelter ligh-
ting (Zumla et al.,, 2016), alcohol con-
sumption and smoking (Rao et al., 2018).

Data on TB cases in Indonesia in 2016
were 156,723 and in East Java were 21,606.
TB in East Java was ranked second after
West Java (Ministry of Health, 2016). In
the Ponorogo region, TB cases amounted to
810 (Profile of Health Office, Ponorogo,
2016) and for the Ponorogo region it-self
with the category of poor families of
266,312 (Profile of BPS, 2016).

Based on preliminary study conduct-
ed in Ponorogo district, in Jambon sub-
district, there are 37 people with diagnosis
of TB, in Sawo sub-district, there are 63
people with TB diagnosis, in Balong sub-
district, there are 52 people with TB diag-
nosis, and in Ngrayun sub-district, there
are 93 people with diagnosis of TB, Slahung
subdistrict, there are 65. This study exa-
mines the determinants of Tuberculosis
risk factors both biologically included age,
sex, and nutritional status. The social eco-
nomy is education, smoking and alcohol
consumption. And the environment is the
dwelling density. Based on the problem, the
researcher is interested to take the title of
Tuberculosis Risk Factor Proposal in Po-
norogo Regency Year 2018.

SUBJECTS AND METHOD
1. Study Design
This was an analytic observational study
with a case control design. The study was
conducted in Ponorogo, East Java, from
April to May 2018.
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2. Population and Samples

The source population was divided into two
which are patients with tuberculosis and
those without tuberculosis. A sample of 200
study subjects was selected by fixed disease
sampling.

3. Study Variables

The dependent variable was tuberculosis.
The independent variables were age, sex,
education, nutritional status, dwelling den-
sity, smoking, and alcohol consumption.

4. Operational Definition of Variables
Tuberculosis was defined as a patient diag-
nosed with TB based on anamnesis, physi-
cal examination, smear positive, and photo
thorax. The data were collected by medical
record. The measurement scale was
categorical.

Age was defined as the age of the stu-
dy subjects when first diagnosed with TB.
The data were collected by questionnaire.
The measurement scale was continuous.

Gender was defined as the sex of TB
patient. The data were collected by
questionnaire. The measurement scale was
categorical, coded o for female and 1 for
male.

Education was defined as the ultimate
education of TB patients. Education levels
tend to influence attitudes, behaviors,
knowledge and insights because everything
is necessary because of its connection with
infectious diseases (TB). The data were
collected by questionnaire. The measure-
ment scale was categorical, coded o for
<senior high school and 1 for >senior high
school.

Nutritional status was defined as the
nutritional state of the study subjects
measured by body mass index (BMI) prior
to diagnosis of TB. Individual nutritional
status affects the risk of TB. The data were
collected by questionnaire. The measure-
ment scale was continuous, transformed
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into dichotomous, coded o for <25 and 1 for
>25.

Residential density was defined as the
residential condition of the study subject
which were densely populated or not den-
sely populated. Densely populated areas
tend to have shabby dwellings, poor
hygiene of areas that are not proportional
to the number of occupants will make it
unhealthy because beside it causes a lack of
oxygen consumption so that when there are
members affected by infectious diseases,
especially TB will be easily transmitted to
other members and will acelerate the
process of spreading.

Smoking was defined as the study
subject of a typical study of active or
passive smokers before being diagnosed by
TB. Smoking is an unhealthy habit of
potentially damaging the airway not to
mention the link with lungs. Smoking
destroys the cilia or fine hairs in the throat,
this cilia function as the first defense when
there is a germ incoming cilia damaged
germs which can enter easily into the lungs.

Alcohol was defined as the study
subject consuming alcohol status before TB
diagnosed. Alcohol disrupts protein levels
that are present outside the lung tissue, the
condition will shorten the protective func-
tion of the antioxidants affect the immune
system's resistance and trigger a condition.
Alcohol harms the pulmonary molecules
and triggers the onset of serious illness
(TB).

5. Data Analysis

Univariate analysis was done to see the
frequency distribution and percentage cha-
racteristics of study subjects. The bivariate
analysis was done to study the relationship
between tuberculosis with the independent
variables using chi-square test and odds
ratio calculation (OR) with confidence level
(CI) of 95%. The multivariate analysis was
done using logistic regression.
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6. Research Ethics

The research ethics include informed con-
sent, anonymity, confidentiality, and ethical
clearance. The ethical clearance in this
study was conducted in Dr. Moewardi hos-
pital, Surakarta.

RESULTS

1. Study subject characteristics
Table 1. Study subject characteristics

Variable n %
Gender
Male 135 67.5
Female 65 32.5
Education

Low (<senior high school) 99 49.5
High (=senior high school) 101 50.5
Age

< 44 years old 114 57.0
> 44 years old 86 43.0
Occupation

Working at home 107 53.5
Working outside 93 46.5
Smoking

No 100 50.0
Smoking 100 50.0
Alcohol

No 132 66.0
Alcohol 68 34.0
Dwelling density

Not dense 102 51.0
Dense 98 49
Body Mass Index

>18.5 147 73.5
<18.5 53 26.5

A sample of 200 study subjects
comprising 50 patients with TB and 150
patients without TB. The frequency distri-
bution of study characteristics were des-
cribed in Table 1.

Table 1 shows that most of the study
subjects were male 135 (67.5%), =senior
high school (101, 50.5%), working at house
(107, 53.5%), did not consume alcohol (132,
66%), and IMT =>18.5 (143, 73.5%). Half of
study subjects were smoker (100, 50.0%).
2. Bivariate Analysis
The bivariate analysis was used to observe
age, sex, education, nutritional status,
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occupancy density, smoking and alcohol
consumption with the incidence of tuber-

culosis. The result of bivariate analysis can
be seen in table 2.

Table 2. Bivariate Analysis of Tuberculosis Risk Factors

Tuberculosis

Variable No Yes Total OR 95% CI P
n % n % N %

Gender
Male 92 68.1 43 319 135 100 0.23 0.11to 0.001
Female 58 892 7 108 65 100 0.61 )
Education
<senior high school 55 55.6 44 44.4 99 100  0.79 0.32to <0.001
>senior high school 95 941 6 5.9 101 100 1.97 )
Age
<44 years old 107 939 7 6.1 114 100 385 16.91 to

<0.001
>44 years old 43 50.0 43 50.0 86 100 87.56
Smoking
No 89 89.0 11 11.0 100 100 5.17 2.46 to <0.001
Yes 61 61.0 39 39.0 100 100 10.89
Alcohol
No 124 93.9 8 6.1 132 100 25.03 10.51t0  <0.001
Yes 26 38.2 42 61.8 68 100 59.54
Dwelling Density
Not Dense 96 94.1 6 5.9 107 100 13.04 5.22 to <0.001
Dense 54 55.1 44 44.9 93 100 32.58
BMI
<18.5 100 98.0 2 2.0 102 100 48.00 11.21t0 <0.001
>18.5 50 51.0 48 49.0 98 100 205.5

Table 3. The results of a multiple logistic regression
. 95% CI
Independent variables b Lower limit Upper limit P

Male gender -1.36 -2.92 -0.20 0.087
Age > 44 years 3.18 1.66 4.69 <0.001
High family income -2.56 -4.16 -0.96 0.002
Education >senior high school 1.42 0.52 8.55 0.027
BMI <18.5 3.06 0.02 2.82 0.046
Dwelling density 1.87 0.37 3.36 0.014
Smoking 2.23 0.61 3.85 0.007
Consumption of Alcohol 2.83 1.38 4.27 <0.001

3. Multivariate Analysis
Multivariate analysis described the effect of
more than one independent variables to
one dependent variable. The method used
was logistic regression by using STATA 13
progam.

Table 3 showed that the risk of TB
was negatively affected by male gender (b=
-1.36; 95% CIl= -2.92 to -0.20; p= 0.087)
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and high family income (b= -2.56; 95% CI=
-4.16 t0 -0.96; p= 0.002).

The risk of TB was positively affected
by age =44 years old (b= 3.18; 95% CI= 1.66
to 4.69; p<0.001), education >senior high
school (b= 1.42; 95% CI= 0.52 to 8.55; p=
0.027), BMI <18.5 (b= 3.06; 95% CI= 0.02
to 2.82; p=0.046), high dwelling density
(b= 1.87; 95% CI= 0.37 to 3.36; p=0.014),
smoking (b= 2.23; 95% CI= 0.61 to 3.85; p=
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0.007), and consuming alcohol (b= 2.83;
95% CI=1.38 t0 4.27; p<0.001).

DISCUSSIONS
1. The relationship between age and
tuberculosis

The result of this study showed that there
was a positive association between age and
tuberculosis. Age >44 years old were more
likely to have tuberculosis. Young et al.
(2015) explained that physiological funct-
ion of the body decrease at age >60 years.
Along with the enhancement of age,
atherosclerosis and macroangiopathy disor-
der can occur and it affected the decrease of
blood circulation and lead to the occurrence
of diseases such as diabetes mellitus and
hypertension.

The 15-55 years old age group was an
age group that has very high mobility, so
the possibility of the exposure to Micro-
bacterium Pulmonary Tuberculosis was
greater, and the endogenous reactive (reac-
tive in the body) could occur at the older
age (Woimo et al., 2017).

Proses et al. (2016) stated that with
the occurrence of tuberculosis at an older
age, it can resulted in side effects obtained
by the treatment of tuberculosis with more
severe physical effects which can lead to
disruption of work and can affect the social
role of patients so that it affected the
income and the quality of life of patients
with tuberculosis.

2, The relationship between educa-

tion and tuberculosis

The result of the study showed that there
was a significant effect between education
and tuberculosis. Marra et al.,, (2014)
explained that high level of education has
an effect on someone’s quality of life
because of his/ her knowledge related to
transmitted diseases such as tuberculosis.

High level of education affected the
awareness of each individual and better
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insight into various diseases so that some-
one was able to detect the symptoms early
and provide appropriate follow-up (Woimo
et al.,, 2017).

The exposure of tuberculosis virus
due to many related aspects such as the
lack of knowledge about tuberculosis and
the prevention of the disease, in addition,
the negative social stigma related to tuber-
culosis disease caused the patients who
have tuberculosis to not immediately
checked themselves because of bad stigma
related to tuberculosis. The lack of know-
ledge about the disease, tuberculosis treat-
ment process, and the presence of adverse
reactions (drug side effects) in most
tuberculosis patients have an impact on the
occurrence of tuberculosis treatment re-
sistance (Hoza et al., 2015).

3. The relationship between nutritio-

nal status and tuberculosis

The result of the study showed that there
was a significant effect between nutritional
status and tuberculosis. Nutritional factors
could affect a person to be infected to the
diseases, one of them was tuberculosis
(Narasimhan et al., 2013).

Less nutrition would cause a low
endurance so that the defense against TB
germs would be reduced. Lack of nutriatio-
nal status was due to low socioeconomic
conditions. Nutrition was needed in the
process of repairing tissues and preventing
diseases.

Lack of nutrition lead to weak immu-
nity, thus increasing the occurrence of TB
(WHO, 2013). In addition, poor body im-
munity of patients would lead to more
severe disease or became resistant to the
tuberculosis drugs (Sun et al., 2017).

4. The relationship between dwelling
density and tuberculosis

The result of the study showed that there

was a significant effect between dwelling

density and tuberculosis. Dwelling density
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was one of the determinant factors of tuber-
culosis, dense dwelling has higher risk to
the occurrence of tuberculosis.

The density of the house members
could also affected health, because a dense
house might allow the transmission of
disease from one human to another. The
excessive density of residents in the room
would affect the development of the disease
in the room (Babu et al., 2012).

Resident density was one of the fac-
tors that could increase the incidence of
pulmonary tuberculosis and other trans-
mitted diseases. A house with more than 2
family members who lived in a room with a
minimum size of 9 m2 was stated as a dense
house. Therefore, the number of family
member in the house should be adjusted to
the width of the house in order to avoid
excessive density (Ambaw et al., 2015).

5. The relationship between smoking
and tuberculosis

The result of the study showed that there

was a significant effect between smoking

and tuberculosis. Smokers were more likely

to have tuberculosis.

This was in line with the previous
study which stated that smoking has an
effect on tuberculosis, in addition, the level
of education has a great effect on smoking
behavior. With high level of education, it
was expected that someone has an aware-
ness of the smoking dangers for him/
herself and others (Silva et al., 2017).

Based on the results of this study, it
showed that most of the subjects who
experienced tuberculosis have low edu-
cation. From the results of the study by
Piarna et al. (2014), it was known that
smoking activity among men and women
with higher education tend to decrease.

6. The relationship between alcohol
and tuberculosis

The result of the study showed that there

was a significant effect between alcohol
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consumption and tuberculosis. The habit of
drinking alcohol would affect a person's
habits or behavior to smoke (Pedroet al.,
2017).

This was in line with the previous
study which stated that alcohol consum-
ption was one predisposition for the
occurrence of tuberculosis disease because
someone who consumed alcohol would
have an impact on the decline of the im-
mune system so that when she/ he exposed
to the TB virus, the body was not able to
provide protection (Zhang et al.,, 2017).
Based on a study by Skrahina et al. (2013),
it was stated that alcohol abuse and alcohol
use disorders were known to have arole in
TB development as well as the result of TB
treatment.

Based on the results of this study,
there was a relationship between age (> 44
years old), male gender, low education,
abnormal nutritional status, dwelling den-
sity > 5 peoples, smoking, and consumption
of alcohol with tuberculosis.
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