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Abstract

Introduction: Tuberculosis (TB) is a global health crisis. Environmental health services in Primary 
health care provide counseling services, inspections and environmental health interventions. Research 
aims to determine the impact of environmental health services in Primary health care on the behavior 
of TB patients that includes the knowledge, attitudes and actions of pulmonary tuberculosis patients 
in the prevention of the transmission of pulmonary tuberculosis disease. Method: The method in this 
study was experimental quasi. Respondents were a new case of pulmonary TB at 6 Primary health 
care in Banyuwangi Regency April S/d June 2019. Pre test before obtaining environmental health 
services. Post test was given after counseling, inspection and environmental health intervention. 
Result and Discussion: The results showed a total of 24 respondents to the majority pulmonary 
tuberculosis patient was male (54.17%). Pre test knowledge of pulmonary TB patient is good 
(4.16%), enough (8.33%) and less (87.50%). Category Post test knowledge of TB patients acquired 
good (20.83%), sufficient category (75.00%) and less (4.20%). The average Pre test knowledge score 
is 37.70 and the Post test is 67.20. Category Prettest Action patients TB is good (4.16%) and less 
(95.83%). Category Post Test action patients pulmonary TB is good (54.17%), enough (41.67%) 
and less (4.16%) Which is an improvement in the form of masks, hand washing soap, the habit of 
spitting, the use of individual cutlery and drinking equipment, washing dinnerware and drinking with 
hot water/drying, drying the sleeping tools, opening a window every day, separate sleeping habits. 
Conclusion: The conclusion of this research is environmental health services in Primary health care 
in patients with pulmonary tuberculosis improves the behavior of TB patients in the form of increased 
knowledge, attitudes and actions of the patient in the prevention of disease transmission of TB.
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INTRODUCTION

Tuberculosis (TB) is a chronic infectious disease 
caused by Mycobacterium tuberculosis. Although TB 
control has achieved great development, TB remains 
one of the biggest health problems (1-4). The top three 
countries are contributors to the most TB cases in 2017 
are India (26%), Indonesia (11%) and Nigeria (9%). TB 
cases exist in all countries throughout the age group, but 
overall the best estimate of the year 2017 is 90% of the 
cases are adults (age ≥ 15 years) and 6.9% are children 
(aged < 15 years) (1, 3).

In the year 2016, TB was the 4th cause of death in 
Indonesia after ischemic heart disease, cerebrovascular 
disease, and diabetes. Ministry of Health Republic 
Indonesia reported the number of cases in the year 2017 
increased increased by 2.52% the number of highest 
reported cases in West Java, East Java, and Central 
Java (1). In 2017, East Java province was ranked 
second as a contributor to TB case in Indonesia with the 
case of TB BTA positively ranked highest of 46.74% (1). 
Banyuwangi Regency in 2016, the number of patients 
with a positive pulmonary TB BTA 45.99% (5).

TB transmission can be influenced by natural 
lighting and ventilation or air circulation (17) and 
occupancy density (1). Pulmonary TB disease includes 
infectious diseases due to unhealthy environmental risk 
factors such as moisture levels, indoor natural lighting, 
room temperature, air/ventilation circulation and the 
state of the House floor (1).

Diagnosis and treatment of latent tuberculosis 
infections (LTBI) is important to eliminate TB (1). Health 
facilities play an increasingly important role in the 
diagnosis and treatment of patients with TB (2). Primary 
health care as a first-rate service facility performs TB 
countermeasures through promotive and preventive 
efforts with environmental health services in Primary 
health care. The implementation of environmental health 
services in primary health care consists of environmental 
health counseling services, environmental health 
inspections and environmental health interventions 
aimed at improving the patient's health behaviour 
including the knowledge, attitudes, awareness, ability 
and actions of patients to prevent diseases and health 
disorders caused by environmental risk factors including 
TB (10).

The priorities of TB's countermeasures were 
implemented in primary health care by prioritizing 
promotive and preventive aspects, without neglecting 
curative and rehabilitative aspects aimed at protecting 
public health, lowering pain, disability or mortality, 
deciding transmission to prevent drug resistance and 
reducing the negative impact caused by TB (5).  Providing 

information and education from healthcare providers can 
be a means of reminders, improvement of processes 
and incentives can be effective in improving the results 
of service delivery, especially screening TB (11).

Primay health care was also instrumental in 
providing counseling services. environmental health 
counseling services occur reciprocal communication 
measures that interrelate interpersonal communication 
to help patients make decisions to address their health 
problems (10). Counseling can be done on the family 
or accompanying party. Officers explain systematically 
about TB disease, symptoms, transmission and 
prevention of diseases. The use of props can provide an 
overview/explanation that is easily acceptable to patients 
(12). The follow-up of environmental health counseling is 
the officer with the patient agreement determining the 
time of environmental health inspection in the patient's 
home at the agreed time (10).

Environmental health counseling to patients 
to improve the patient's knowledge and attitude in 
preventing the transmission of pulmonary tuberculosis 
(9). Increased knowledge of patients to be the principal 
thing to do in primary health care for TB patients 
undergoing treatment programs in primary health care.  
Health education, counseling and health promotion to 
patients in primary health care increased the effort to 
control infectious diseases including TB (13). Lack of 
health knowledge and bad health behaviors in patients 
will pose a serious threat to the patient's health condition 
and may cause transmission to others (14).

Then, the control and prevention of TB at the 
national level also interventions from TB detection to the 
successful completion of treatment (11). Environmental 
health intervention is necessary to prevent and control 
the transmission of TB. Intervention can be an act 
of health, safety and countermeasures to realize the 
quality of healthy environment from both physical, 
chemical, biological and social aspects. Environmental 
health interventions are also conducted by providing 
communication, information, and education related to 
TB disease in patients and families. The implementation 
of communication, information and education (KIE) is 
generally done to improve the patient's knowledge, 
awareness, and behaviour to health problems. Follow-
up advice can be an immediate environmental health 
intervention that is easy to implement (4).

The intervention of social support in patients with 
TB is recommended by the WHO for the management 
of TB programmatic (1, 15-16). Interventions need to 
be evaluated in combination rather than independently. 
Knowledge of TB and its treatment, the distance to the 
nearest health facility, the perception of the stigma, 
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perception of the disease and its treatment, psychological 
distress, change of residence, and economic status are 
the factors that affect control TB (17). TB's knowledge and 
awareness of medical care is important for the successful 
prevention and control of TB (18). Social support through 
various educational interventions, psychosocial has also 
been implemented to improve treatment compliance.

Previous studies showed significant correlation 
between patient behaviour and patient roles in the early 
detection of new TB cases, meaning that the better 
the patient's behaviour, the better and the greater the 
detection of cases (19). In addition, friendly healthcare 
providers can improve patient motivation and compliance. 
Good communication between patients and healthcare 
providers and politeness officers are expected to 
improve patient's compliance with treatment (2,20). 
Health education interventions are effective in enhancing 
the knowledge, attitude, and practices of TB as well as 
lowering the transmission of TB (1, 11, 21-22).

However research conducted in Pacar Keling and 
Gading of Surabaya City 2015  showed that environmental 
health interventions did not cause a differences in attitude 
but only knowledge (23). TB control programs are unable 
to succeed with extensive service availability only. Thus, 
the results of successful treatment, especially requiring 
better and deeper understanding of the obstacles and 
the expressed factor of the patient during the entire 
treatment period (20). There are a variety of public 
health programs that do not succeed drastically due to 
limited and unstable funding, lack of automated means 
to track and improve performance, labor limitations, and 
inadequate political commitments can all cause public 
health programs to fail (24) control management can be 
highly dependent on the active participation of patients 
in themselves than self-care behaviors (25). Existing 
research gaps open the way for this research to examine 
environmental health services to improve the behavior of 
tuberculosis patients.

METHOD

This research used descriptive observational 
methods by observing cross-sectional study draft by 
conducting pre-test and post-test design. Research 
sampling was done by nonprobability sampling techniques. 
Measurements were conducted in a group with twice 
the measurement, the first measurement was pre-test 
before the environmental health service, and the second 
measurement is post-test after environmental health 
services in primary health care. Environmental health 
services in primary health care include environmental 
health counseling, environmental health inspection 
and intervention. Selection of respondents was using 

purposive sampling of pulmonary TB patients in primary 
health care. The respondents of this research were new 
cases of pulmonary TB patients amounting to 24 people 
from Primary Health Care of Klatak as many as 4 people, 
Primary Health Care of Mojopanggung as many as 3 
people, Primary Health Care of Sobo showed 4 people, 
the Primary Health Care of Kabat showed 4 people, Gitik 
Primary Health Care showed 2 people and the Primary 
Health Care of Songgon 7 people in Banyuwangi District. 
The six health centers were chosen because they have 
a good health care assessment (PKP) result, Case 
Notification Rate (CNR) above the provincial CNR value, 
and have organized environmental health services with 
TB patients from different sub-districts.

The observed variable was the behavior of 
pulmonary TB patients consisting of knowledge, attitudes 
and actions of pulmonary TB patients. Research (18, 
20-21) used knowledge, attitudes and practices as an 
indicator of individual health behaviors. 

Research was conducted for 3 months start 
in April to June 2019 by conducting interviews directly 
to patients new cases of pulmonary TB that came in 
primary health care before intervention by the officer 
carried out the pre-test and after-intervention by the 
officers, will be carried out the post-test conducted by 
researchers related to environmental health services in 
primary health care.

Questionnaires Knowledge, Attitude and Action of 
Pulmonary Tuberculosis (TB) Patients

The questionnaire consisted of three categories 
of 13 knowledge-related questions, 10 attitudes-
related questions and 10 practice or action questions. 
For a knowledge questionnaire on the disease of TB 
understanding, symptoms, causes, transmission, 
treatment and prevention of diseases of TB patient 
questionnaires the knowledge of pulmonary TB was 
carried out with several phases of index score namely:

First, assigned a score on each question with 
a correct total value is 40. Secondly, summed the 
earned score so that it displays the earned score. Third, 
calculated the index score with the formula = number of 
score earned / total score x 100.

The patient attitude questionnaire  used a 
five-point likert scale (very concur, agrees, neutral, 
disapproving, and highly disapproving). Questionnaires 
included the acceptance, responsibilities, adherence, 
beliefs and willingness of respondents in relation to 
pulmonary TB disease. Assessment of the attitude 
of pulmonary TB patients also grouped in positive 
statements (very concur and concur), neutral and 
negative statements (disagree and strongly disagree).
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Questionnaire pulmonary TB Measures included 
the habit of wearing masks, handwashing disposable 
soap, habit spitting, the use of cutlery and drinking and 
the process of ignition, the habit of drying sleep tools, 
opening windows, spacious windows and separate 
sleeping habits. Action questionnaire pulmonary TB 
patients conducted with several phases of the index 
score namely:

First, gave a score of 1 = yes or 0 = not on each 
question with a total score of 10. Secondly, summed the 
earned score so that it displays the earned score. Third, 
calculated the index score with the formula = number of 
score earned/Total score x 100%. Then also the survey 
results were grouped into 3 categories: either (76%-
100%), enough (56%-75%), and less (< 55%) (13). 

The prestest awarding was done against 24 
pulmonary tuberculosis patients before obtaining 
environmental health services in primary health care. 
Respondents were asked to choose the answer that 
is considered correct for each question.  Respondents 
who had difficulty reading or writing were verbally 
assisted.  Furthermore, patients would get environmental 
health services in primary health care, in the form of 
environmental health counseling. Environmental health 
counseling was provided with interviews and questions 
about the environmental risk factors of TB disease in 
patients, providing systematic explanation of TB disease, 
symptoms, transmission and prevention of tuberculosis. 
Based on the results of environmental health interviews 
and counseling in pulmonary tuberculosis patients, 
officers analyzed the risk factors of the disease and 
provide solutions to the health problems faced by the 
patient. Based on the agreed time ,the health worker 
conducted an environmental health inspection / home 
visit on pulmonary TB patients. Health workers made 
observations and measurements of the physical 
environment media and behavior of patients at home. 
Furthermore, officers provided interventions in the form 
of health education, information and advice regarding 
the results of environmental  health inspections. 
Environmental health interventions motivated and 
encouraged patients to make behavioral changes and 
improve the sanitation of the physical environment 
needed to break the chain of disease transmission.

Patients were given the freedom to determine 
solutions to health problems. Ending the process of 
environmental health counseling, officers followed up with 
an agreement between health workers and TB patients 
time to conduct environmental health inspections in the 
form of home visits of pulmonary TB patients.

Based on  the  agreed  time of health care 
personnel was conducting environmental health 
inspections/home visits in pulmonary TB patients. 
Healthcare officers performed observations and 
measurements of physical environmental media and 
patient behaviour at home. Furthermore, officers give 
intervention in the form of health education, information 
and advice related to environmental health inspection.  
Environmental health interventions motivated and 
encouraged patients to conduct behavioral changes 
and improvements in physical environmental sanitation 
needed to break the chain of disease transmission.

Post-test was done after the intervention by the 
officer in the form of environmental health counseling 
services, inspections and environmental health 
interventions, post-test was done by giving the same 
questionnaire as the pre-test. It was expected that the 
pre-test and post-test on knowledge, attitudes and actions 
can improve the behavior of pulmonary tuberculosis (TB) 
patients. 

RESULT

This study used a total of 24 respondents of 
pulmonary tuberculosis patients consisting of Primary 
Health Care of Klatak as many as 4 people (16.67%), 
the Primary Health Care of Mojopanggung showed 3 
people (12.50%), Primary Health Care of Sobo showed 4 
people (16.67%), Primary Health Care of Kabat showed 
4 people (16.67%), Gitik Primary health care showed 2 
people (8.33%) and Songgon Primary Health Care as 
many as 7 people (29.16%) In Banyuwangi.

Table 1. Demographic Characteristics of TB Patient 
Respondents in  Environmental Health  Services at 
Primary Health Care

Variabel n %
Gender

Male 13 54.17 
Female 11 45.83 

Age
18 – 28 9 37.5 
29 – 39 1 4.20 
40 – 50 6 25.00 
51 – 61 7 29.20

Levels of education 
Elementary school 12 50.00 
Middle School 5 20.83 
High school 4 16.67 
Academy of Private Limited 3 12.50
Work 21 87.50
No work 3 12.50

Profession
Farmer 3 12.50
Trader 3 12.50
General employee 5 20.80
The crew 1 4.160
Student 1 4.160
No work 6 25.00
Labor 3 12.50
Construction laborer 2 8.33
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According to table 1, the majority of respondents 
were 13 (54.17%) patients with pulmonary tuberculosis 
are men and 11 (45.83%) are women. The age range of 
patients with pulmonary tuberculosis is > 18 years old – 60 
years with a majority aged 18 years – 28 years as many as 
9 patients (37.50%). The level of education of pulmonary 
TB patients is varied, the majority of elementary school 
is 12 (50.00%), junior high school showed 5 (20.83%), 
senior high school showed 4 (16.67%) and universities 
showed 3 (12.50%)

Based on table 2, the process of environmental 
health counseling service in primary health care in 
pulmonary TB patients in Banyuwangi regency at 5 
primary health care including "good" category namely 
Primary Health Care of Klatak, Mojopanggung, Sobo, 
Kabat and Gitik because it has been in accordance with 
the components of activity. Songgon Primary Health 
Care belongs to the category "Enough" because it only 
meets 6 components of activity. 

Table 2. Data and Information about Counseling Services 
of Environmental Health at Primary Health Care for 
Pulmonary TB Patients in Banyuwangi Regency 2018-
2019

Process of Environmen-
tal Health Services at 

Primary Health Care in 
Banyuwangi Regency

Skoring
Cate-
goryValue Weight Scores 

Klatak
Carrying out mathemati-
cally on 7 components 3 33 99 Good

Mojopanggung
Carrying out mathemati-
cally on 7 components 3 33 99 Good

Sobo
Carry out mathematically 
on 7 components 3 33 99 Good

Kabat
Carrying out mathemati-
cally on 7 components 3 33 99 Good

Gitik
Carrying out mathemati-
cally on 7 components 3 33 99 Good

Songgon
Carrying out mathemati-
cally on 6 components 2 33 66 Enough

Assessment of Knowledge, Attitudes and 
Actions of Pulmonary Tuberculosis Patients 

Knowledge of Pulmonary Tuberculosis Patients
Knowledge enhancement is expected to change 

the patient's attitude and actions to make changes in 
clean and healthy life behavior as well as to improve the 
physical environment of a healthy home.

Table 3. Distribution of the Levels of Patient Knowledge 
during the Pre-test and Post-test

Category Pre-test Post-test Informationn % n %
Good 1 4.20 5 20.80 Increase
Enough 2 8.30 18 75.00 Increase
Less 21 87.50 1 4.20 Decrease
Total 24 100.00 24 100.00

Table 3 showed the patient's knowledge level 
distribution when the pre-test obtained a good category 
1 (4.2%), enough 2 (8.33%) and less 21 (87.50%). As 
well, in the post-test obtained a good category 5 (20.8%), 
enough 18 (75.00%) and less 1 (4.2%). The post-test 
showed an increase in knowledge by a good category 
showed 4 (16.6%) and category quite 16 (66.67%) And 
in the category of less declining (83.3%).

Table 4. Lists of TB Patient Knowledge Pre-test and Post- 
test

Public Health 
Center

Average of Knowledge 
Score Increase

Pre-test Post-test
Klatak 49.38 72.50 23.12
Mojopanggung 33.33 75.00 41.67
Sobo 34.80 70.63 36.25
Kabat 33.75 68.13 34.38
Gitik 32.50 56.25 23.75
Songgon 42.85 60.70 17.85

  Average 37.70 67.20 29.50

There was an  increase in the average 
respondents knowledge  of 29.50 at the pre-test and post- 
test. The average value of the respondent's knowledge 
rate when the pre-test is 37.70 which belongs to the less 
category. The average post-test value is 67.20 including 
enough categories. From increasing knowledge the 
expected behavior can increase.

Attitude of the Pulmonary Tuberculosis Patient
In table 5, the average attitude score of pre-test 

and post-test does not show there is a big difference 
despite the change in the attitude of pulmonary TB 
patients become healthier 

Table 5. Distributions of TB Patient Attitudes in Pre-test 
and Post-test

Category Pre-test Post-test
n % n  %

Strongly agree 6 31.37 15 60.90 
Agree 15 62.64 9 39.10 
Neutral 1 6.01 0 0 .00
Disagree 0 0.00 0 0 .00
Total 24 100.00 24 100.00
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use of individual cutlery and drink of 20.83%, washing 
equipment and drinking with hot water/drying of 0.00%, 
drying the sleeping equipment by 8.33%, open a daily 
window of 50.00%, separate sleeping habits of 58.33%.

The result of the post-test shows the action 
of the patient in the habit of wearing masks 58.33%, 
hand wash with soap of 79.17%, the habit of spitting 
by 79.17%, the use of individual eating and drinking 
equipment by 75.00%, washing equipment and drinking 
with hot water or drying at 29.17%, drying the sleeping 
equipment by 75.00%, open a daily window of 62.50%, 
separate sleeping habits of 79.17%.

DISCUSSION

The results of the pre-test and post-test 
assessment in this study  ndicate  that there are 
differences in the results of the behavioral assessment 
including knowledge, attitudes, tastes and actions of 
pulmonary TB patients. These results indicate that 
environmental health counseling at primary health care 
improves the knowledge of lung patients.

The results show an increase in respondents’ 
knowledge. These results are in accordance with previous 
studies at hospitals in India that health counseling in 
patients can increase patients’ knowledge (26-27). It is 
not much different from the results of research in Primary 
Health Care of Baturaden, Banyumas Regency, Central 
Java, showing counseling on environmental health can 
improve community knowledge, attitudes and behavior 
(28). Giving counseling and forming trust in the clients or 
patients in counseling significantly influence the patient’s 
health behavior, although not as a whole it can change 
the patient’s behavior (29). A research in India shows that 
providing health education with a good social approach 
by health workers to TB patients during the treatment 
period increases patient knowledge and adherence to 
the behavior of infection prevention (30).

All primary health care in the study did not 
implement a following-up plan for environmental health 
inspection. However, prevention of TB transmission 
cannot be done by health workers alone, it is necessary 
the participation of TB patients and families in efforts 
to prevent transmission. Treatment of pulmonary TB 
patients kills the Mycobacterium tuberculossis bacteria 
in the body of TB patients, but it needs to control the 
presence of Mycobacterium tuberculossis in the air and 
the environment by managing the behavior of pulmonary 
TB patients and the physical environment of the home. 
The increasing of knowledge in patients with pulmonary 
tuberculosis also improves the attitudes and actions of 
patients and families in efforts to prevent transmission 

The majority of the attitudes of TB patients 
are positively covering agree and strongly agree. The 
statement of the respondent's attitude expressed in a 
very concur (5), agrees (4), neutral (3), disagrees (2) 
and strongly disagrees (1). If before the pre-test there 
is a "neutral" stance of 6.01% but the post-test stated 
concur. Respondents gave a statement of positive 
attitude toward pulmonary TB disease which he suffered 
expressed "agree" 62.64% and "very agreed" 31.37% 
during pre-test. The post-test showed a more positive 
attitude change from the respondent that was 60.90% 
stating "Agree" and 39.10% said "very concur".

Action of Pulmonary Tuberculosis Patients
Good knowledge affects the attitudes and actions 

of pulmonary tuberculosis patients in the prevention of 
infection with tuberculosis.

Tabel 6. Distribution of Healthy Actions of TB Patients Pre 
-test and Post-test

Category Pre-test Post-test
n % n %

Good 1 4.17 13 54.17
Enough 0 0.00 10 41.67 
Less 23 95.83 1 4.17 
Total 24 100.00 24 100.00

Table 6 shows a healthy action distribution of TB 
patients when pre test is grouped into good and lacking, 
a good category 1 (4.17%) and less 23 (95.83%). 
Distribution of healthy action patients TB post-test 
gained good category 13 (5s4, 17%), quite 10 (41.67%) 

and less 1 (4.16%). 

Table 7. Healthy Actions for TB Patients Pre-test and Post 
-test for Environmental Health Services at Primary Health 
Care

Patient’s Actions Post- test Pre-test
n % n %

Wearing a mask every day 2 8.33 14 58.33
CTPS 2 8.33 19 79.17
Not spitting carelessly 4 16.67 19 79.17
Cutlery and drinking alone and 
separately 5 20.83 18 75.00

Washing cutlery with hot water / 
drying 0 0.00 7 29.17

Drying bedding (mattresses, pil-
lows, bolsters) 2 8.33 18 75.00

Opening the bedroom window 
every day 12 50.00 15 62.50

Natural lighting into the bedroom 0 41.67 19 79.17
The window that is quite wide and 
can be opened 8 33.33 13 54.17

Sleeping separately 14 58.33 19 79.17
Total 24 100.00 24 100.00

Based on table 7, there is an increase in pre-test 
and post-test. Pre-test shows the action of the patient 
in the form of wearing a mask of 8.33%. Hand wash 
with soap of 8.33%, the habit of spitting by 16.67%, the 
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of tuberculosis. After getting environmental health 
services, they have a more positive attitude and approval 
changes occuring. A positive attitude and a good level of 
knowledge about TB infection control are the main factors 
associated with the practices of good infection control. 
This is consistent with research conducted in Ethiopia; 
it means that knowledge is the basis for changing the 
behavior of a community (30). The level of knowledge 
influences patient behavior; it means the low level of 
knowledge in TB patients and families results in the low 
efforts made in TB prevention (9).

Another study in Maros, Indonesia found that 
there is a significant link between the knowledge and 
attitudes of patients and families in the prevention of 
tuberculosis disease (9). A positive attitude and a good 
level of knowledge about TB infection control are the 
main factors associated with good infection control 
practices. Measures of infection control include using 
personal protective equipment (30).

Providing information through counseling and 
support can improve one's knowledge so that it can 
change the behavior of someone who can be applied in 
daily life especially environmental health (29).  

In addition to the knowledge and attitudes, 
healthy actions of TB patients showed improvement in 
the habit of wearing masks, hand wash soap, the habit 
of spitting, the use of individual eating and drinking 
equipment, washing dinnerware and drinking with hot 
water/drying, drying sleeping appliances, opening 
windows every day, separate sleeping habits. There is 
a significant link between the knowledge, attitudes and 
actions of TB patients, where good knowledge affects 
the attitudes and actions of tuberculosis patients in the 
prevention of the transmission of tuberculosis (19). TB 
patients who have gained environmental health services 
experience increased behavior in the form of knowledge, 
attitudes and healthy actions.

CONCLUSION

These three domains can be used to determine 
the improvement of behavior towards the healthcare 
server environment. After obtaining environmental health 
services there is an increase in knowledge, attitudes and 
actions of pulmonary TB patients in the prevention of the 
disease transmission of TB. 

Environmental health services in primary health 
care in the form of environmental health counseling, 
health inspection and environmental health intervention 
in patients with pulmonary tuberculosis improves the 
behavior of patients that can be measured by knowing 
the knowledge, attitudes and actions of pulmonary 

tuberculosis patients in the prevention of transmission of 
pulmonary tuberculosis disease.

Future research is expected to implement 
eight compensators that have been compliant with the 
regulation by conducting counseling, intervention and 
inspection of pulmonary tuberculosis (TB) patients. From 
these actions can impact patients such as increased 
behaviour that includes knowledge, attitudes and actions 
related to environmental health services.

REFERENCES
1.  Li X, Wang B, Tan D, Li M, Zhang D, Tang C, 

et al. Effectiveness Of Comprehensive Social 
Support Interventions Among Elderly Patients 
With Tuberculosis In Communities In China: A 
Community-Based Trial. J Epidemiol Community 
Health. 2018; 72(5):369–375. http://dx.doi.
org/10.1136/jech-2017-209458

2.  Du J, Pang Y, Ma Y, Mi F, Liu Y, Li L. Prevalence 
Of Tuberculosis Among Health Care Workers In 
Tuberculosis Specialized Hospitals In China. J 
Occup Health. 2017;59(3):292–295. https://doi.
org/10.1539/joh.16-0251-BR 

3.  Gebreweld, Kifle, Gebremicheal, et al. Factors 
Influencing Adherence to Tuberculosis Treatment in 
Asmara, Eritrea: a Quality Study. Journal of Health, 
Population and Nutrition. 2018;37(1):1–9. https://
doi.org/10.1186/s41043-017-0132-y

4. Nkambule BS, Lee-Hsieh J, Liu C-Y, Cheng S-F. 
The Relationship Between Patients’ Perception Of 
Nurse Caring Behaviors And Tuberculosis Stigma 
Among Patients With Drug-Resistant Tuberculosis 
In Swaziland. Int J Afr Nurs Sci. 2019;10:14–8. 
https://doi.org/10.1016/j.ijans.2018.11.004

5.  World Health Organization. Global Tuberculosis 
Report. Geneva: WHO Press, World Health 
Organization; 2018. https://apps.who.int/iris/
bitstream/handle/10665/274453/9789241565646-
eng.pdf

6.  Han S-S, Lee SJ, Yim J-J, Song JH, Lee EH, 
Kang YA. Evaluation And Treatment of Latent 
Tuberculosis Infection Among Healthcare Workers 
in Korea. Journal Plos One. 2019;14(9):1–11. 
https://doi.org/10.1371/journal.pone.0222810

7. Ministry of Health Republic Indonesia. Health Profil 
of Indonesia  2017. Jakarta: Ministry of Health 
Republic Indonesia; 2018.

8. Attah CJ, Oguche S, Egah D, Ishaya TN, Banwat 
M, Adgidzi AG. Risk Factors Associated With 
Paediatric Tuberculosis In An Endemic Setting. 
Alexandria J Med. 2018;5(11): 4702–4706 https://
doi.org/10.1016/j.ajme.2018.05.002

9.  Yermi, Ardi M, Lahming, Tahmir S, Pertiwi N. 
Knowledge and Attitudes with Family Role in 
Prevention of Pulmonary Tuberculosis in Maros, 
Indonesia. J Phys Conf Ser. 2018;2(10): 1–7. 
https://doi.org/10.1088/1742-6596/1028/1/012001

10. Arikunto, S. Prosedur Penelitian: Suatu Pendekatan 
Praktik. Jakarta: Rineka Cipta; 2013.

11. Ministry of Health Republic Indonesia. Regulation 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v12i3.2020.181-188 Vol. 12 No.3 July 2020 (181-188)

188

of Ministry of Health Republic Indonesia No.13/
MENKES/2015 about  Implementation of 
Environmental Health Services in Primary Health 
Care. Jakarta: Ministry of Health Republic Indonesia; 
2015. p. 39–55

12.  Collin SM, Wurie F, Muzyamba MC, de Vries G, 
Lönnroth K, Migliori GB, et al. Effectiveness of 
Interventions   For Reducing TB Incidence In 
Countries With Low TB Incidence: A Systematic 
Review Of Reviews. Eur Respir Rev. 2019;28(152):1–
18. https://doi.org/10.1183/16000617.0107-2018

13. Kigozi NG, Heunis JC, Engelbrecht MC, Janse 
Van Rensburg AP, Van Rensburg. Tuberculosis 
Knowledge, Attitudes And Practices Of Patients At 
Primary Health Care Facilities in a South African 
metropolitan: Research Towards Improved Health 
Education. BMC Public Health. 2017;17(1):1–8. 
https://doi.org/10.1186/s12889-017-4825-3

14. He Z, Cheng Z, Shao T, Liu C, Shao P, Bishwajit 
G, et al. Factors Influencing Health Knowledge 
And Behaviors Among The Elderly In Rural China. 
International Journal of Environmental Research 
and Public Health. 2016;13(10):1–9. https://doi.
org/10.3390/ijerph13100975

15. Kanchan S, Surya K, Ajay V. Role of Environmental 
Factors In Transmission Of Tuberculosis. Dyn Hum 
Heal. 2015;2(4):3–6. https://pdfs.semanticscholar.
org/1165/23818963282a32bba5fcf43dbdd3c5ccc9
72.pdf

16. Khaliq A, Khan IH, Akhtar MW, Chaudry 
MN. Environmental Risk Factors and Social 
Determinants of Pulmonary Tuberculosis in 
Pakistan. Epidemiol Open Access. 2015;5(3):1–8. 
https://doi.org/10.4172/2161-1165.1000201

17. Tola HH, Shojaeizadeh D, Tol A, Garmaroudi G, 
Yekaninejad MS, Kebede A, et al. Psychological and 
Educational Intervention to Improve Tuberculosis 
Treatment Adherence in Ethiopia Based on Health 
Belief Model: A Cluster Randomized Control 
Trial. Plos One. 2016;11(5):1-15. http://dx.doi.
org/10.6084/m9.figshare.1594746

18. Pengpid S, Peltzer K. Knowledge, Attitudes, and 
Practices Regarding Tuberculosis in Timor-Leste: 
Results From the Demographic and Health Survey 
2016. J Prev Med Pub Health. 2019;52(2):115–122. 
https://doi.org/10.3961/jpmph.18.170

19. Ratnasari NY, Husna PH. Knowledge, Behavior, 
and Role of Health Cadres in The Early Detection 
of New Tuberculosis Case in Wonogiri. Jurnal 
Kesehatan Masyarakat. 2019;15(2):235–240. 
https://doi.org/10.15294/kemas.v15i2.20647 

20. Bisallah CI, Rampal L, Lye MS, Sidik SM, Ibrahim 
N, Iliyasu Z, Onyilo MO. Effectiveness Of Health 
Education Intervention in Improving Knowledge, 
Attitude, and Practices Regarding Tuberculosis 
Among HIV Patients in General Hospital Minna, 
Nigeria A randomized control trial. Journal Plos 
One. 2018;13(2): 1–14. https://doi.org/10.1371/

journal.pone.0192276 
21. Gamelia E, Kurniawan A, Widiyanto AF. Pengaruh 

Konseling Terhadap Peningkatan Pengetahuan, 
Sikap Dan Perilaku Masyarakat Tentang Kesehatan 
Lingkungan. Jurnal Kesmasindo. 2015;7(3): 218–
224. http://jos.unsoed.ac.id/index.php/kesmasindo/
article/view/134

22.  Agustina S, Wahjuni CU. Knowledge and Preventive 
Action of Pulmonary Tuberculosis Transmissions in 
Household Contacts. Jurnal Berkala Epidemiologi. 
2017;5(1):85–94. http://dx.doi.org/10.20473/jbe.
V5I12017.85-94

23. Salahshouri A, Alavijeh FZ, Mahaki B, Mostafavi F. 
Effectivesness of Educational Intervention Based on 
Psychological Factor on Achieving Health Outcomes 
In Patients With Type 2 Diabetes. Diabetology and 
Metabolic Syndrome. 2018;10(67):1–12. https://
doi.org/10.1186/s13098-018-0368-8

24. Huddart S, Bossuroy T, Pons V, Baral S, Pai M, 
Delavallade C. Knowledge about Tuberculosis 
and Infection Prevention Behavior: A Nine City 
Longitudinal Study from India. Journal PloS One. 
2018;13(10):1–15. https://doi.org/10.1371/journal.
pone.0206245

25. Thomas JA, Snigdha KS, Karanath PM, Swaroop 
AM. Impact of Patient Counselling on Knowledge, 
Attitude, and Practice of Hypertensive Patients in 
a Tertiary Care Hospital. Int J Pharm Pharm Sci. 
2017;9(9):122–129. https://doi.org/10.22159/
ijpps.2017v9i9.19881

26. Mbuthia GW, Olungah CO, Ondicho TG. Knowledge 
and Perceptions of Tuberculosis Among Patients in 
a Pastoralist Community in Kenya: A Qualitative 
Study. Pan Afr Med J. 2018;30(287):1–6. https://
doi.org/10.11604/pamj.2018.30.287.14836

27. Sophie H, Thomas B, Vincent P, Siddhartha 
Barall MPCD. Knowledge   About  Tuberculosis 
And Infection Prevention Behavior: A Nine 
City Longitudinal Study From India. PloS One. 
2018;13(10):1–15. https://doi.org/10.1371/journal. 
pone.0206245

28. Nigatu, Digafe Tsegaye TBM. Assessment 
of Knowledge,  Attitude  and  Practice  of Tb 
Transmission and Prevention among the 
Communities in Holeta Town. Epidemiol Int J. 
2018;8(3):1–7. https://medwinpublishers.com/EIJ/
EIJ16000103.pdf

29. Alotaibi B, Yassin Y, Mushi A, Maashi F, Thomas 
A, Mohamed G, et al. Tuberculosis Knowledge, 
Attitude And Practice Among Healthcare Workers 
During The 2016 Hajj. PLoS One. 2019;14(1):1–15. 
https://doi.org/10.1371/journal.pone.0210913 

30. Engelbrecht M, Janse VRA, Kigozi G, Van HCJD. 
Factors Associated With Good TB Infection Control 
Practices Among Primary Healthcare Workers In 
Thse Free State Province, South Africa. BMC Infect 
Dis. 2016;16(1):1–10. http://dx.doi.org/10.1186/
s12879-016-1984-2


