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Abstract 
Nurses who work in the Tuberculosis (TB) room are at great risk of contracting the disease. This 
study aimed to analyze the relationship of nurse characteristics with the prevention behavior and 
control of Tuberculosis infection. This research used a cross-sectional design. The population was 
all the nurses who work in the TB room. The number of the population taken was 40 respondents 
who have met the inclusion criteria. The dependent variable was the prevention behavior and control 
of Tuberculosis infection, while the independent variable was the nurse characteristics. The data 
were taken using questionnaires and observations towards nurses. Then, the data were analyzed 
using Chi-Square. The result showed no relation between education level with prevention behavior 
and tuberculosis infection (p=0.525). Training has no relation with the prevention behavior and control 
of tuberculosis infection (p=0.316). Working time has no relation to the prevention behavior and 
control of tuberculosis infection (p=0.190). Knowledge has no relation with the prevention behavior 
and control of tuberculosis infection (p=0.798). Attitude and motivation have no relation with the 
prevention behavior and control of tuberculosis infection (p=1.000). It can be concluded that there is 
no relation between nurse characteristics and prevention behavior and control of tuberculosis 
infection. The nurse behavior has implemented four pillars of prevention behavior and control of 
tuberculosis infection. Further research is suggested to research things related to the prevention 
behavior and control of tuberculosis infection such as compliance, workload, and self-efficacy of 
nurses. 
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INTRODUCTION 

The case of Tuberculosis (TB) has still become a 

very serious problem in the world. It is often known as 

infectious disease. Tuberculosis is caused by 

Mycobacterium Tuberculosis bacteria (Daulay, Majeda, 

& Nataprawira, 2018; Syarifah, Mutiara, & Novita, 2019; 

Zetov et al., 2019). TB can attack anyone, regardless of 

age or gender, whether it be women, men, adults, or 

children (Ariga & Amelia, 2018; Irmawati, Ridwan, & 

Ansar, 2019). TB continues to become a health problem 

globally, especially in some developing countries, 

including Indonesia. The tuberculosis problem is 

increasing, making the disease the re-emerging, so the 

WHO declared TB as a health emergency. Nurses are 

one of the health officers who handle TB patients with 

great risk of infected by the disease (Claassens et al., 

2013). Nurses who work in TB room have a great risk of 

getting infected with the disease (Claassens et al., 

2013). Nowadays, TB is often known as a disease 

caused by works or known as an occupational disease 

(Claassens et al., 2013). Nowadays, TB is often known 

as a disease caused by works or occupational disease 

(Claassens et al., 2013). This situation needs more 

serious attention in conducting prevention behavior and 

control of Tuberculosis infection. Nurse behavior is 

influenced by several characteristics, such as attitude 

and motivation (Madjid et al., 2019; Nursalam, 2015). 

Nurse characteristics also consist of knowledge, 

education, training, and working time (Nursalam, 2015). 

Positive attitude and good Knowledge in the prevention 

of tuberculosis infection are the main factors related to a 

good prevention behavior and control of tuberculosis 

infection (Engelbrecht, van Rensburg, Kigozi, & van 

Rensburg, 2016). 

Tuberculosis is identified as the top 10 deadly 

diseases in the world (World Health Organization, 2016). 

According to the World Health Organization in 2018, 

patients with TB in Indonesia achieved second place in 

the biggest country with the disease after India (World 

Health Organization, 2018). The number of TB in 

Indonesia is around 330,729 cases (WHO, 2016). 
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According to the report of East Java’s Health Service, 

patients with TB who treated in East Java were around 

40,185 people, and the number of patients with TB lungs 

positive BTA was around 21,475 people. This puts East 

Java in second place of the highest number of TB 

patients in Indonesia after West Java (Dinkes Jatim, 

2016).  

The nurse behavior in the prevention and control of 

TB infection is very crucial, namely by implementing the 

TB Infection Prevention and Control (PPI) policy 

covering four pillars: managerial control, administrative 

control, environmental control, and self-protection 

control (Chen et al., 2016). One of the efforts to prevent 

the transmission of TB through the behavior of the 

individual itself. Knowledge and attitude are the main 

factors in prevention and control behavior (Engelbrecht 

et al., 2016). In general, motivation refers to the 

existence of a driving force that moves to behave in 

certain ways, including PPI TB behavior (Muhith & 

Nursalam, 2012). TB training such as TB Directly 

observed treatment, short-course (DOTS), Multidrug-

Resistant Tuberculosis (MDR TB), and PPI TB could be 

given to nurses as a form of implementing the four pillars 

of PPI TB. It is expected that by attending the training, it 

can influence the behavior of nurses in PPI TB 

(Engelbrecht et al., 2016). The nurses were working time 

influences PPI TB. The longer the nurse is in the TB 

room, the better the TB prevention and control behavior 

(Zhou et al., 2014). 

MATERIALS AND METHODS 

The design of this study used a cross-sectional, 

namely, analytic research design. The independent 

variable in this study is the characteristics of nurses 

consisting of knowledge, attitudes, motivation, 

education, years of service, and training that has been 

attended. The dependent variable in this study is TB 

prevention and control behavior. The instruments used 

in this study were questionnaire and observation sheet. 

The research questionnaire was tested for validity and 

reliability on October 3-5th 2017, in Surabaya, the 

observation sheet was used to measure TB infection 

prevention and control behavior. The study population 

was nurses who work in the four TB rooms in the 

hospital. Sampling was done by using purposive 

sampling with inclusion and exclusion criteria. The 

sample consisted of 40 implementing nurses during the 

monthly meeting and according to the nurse’s guard 

schedule. The data were analyzed by inferential analysis 

using computer assistance. The data analysis technique 

used was Chi-Square to analyze the relationship of 

nurse characteristics with TB infection prevention and 

control behavior. This study has passed an ethical 

review (Ethical approval) at the Health Research Ethics 

Commission (KEPK) Faculty of Nursing Universitas 

Airlangga with number: 517-KEPK on September 25th, 

2017. 

RESULT 

Based on the data in Table 1, the majority of 

respondents were from productive age, namely 26-30 

years old, with 21 people (52.5%), while the gender of 

the majority of female respondents was 23 people 

(57.5%). And the distribution of respondents is almost 

evenly distributed in each TB inpatient room. 

Based on Table 2, the best PPI TB behavior is in 

diploma respondents who have a 52.5% percentage. It 

is also still found that the respondents who behave 

sufficiently in doing the prevention and control of TB 

infection (PPI TB) of 1 person. There were several points 

of behavior when the researchers made observations 

that were not carried out, including the nurse did not di a 

fit test before wearing the N95 mask, the nurse did not 

apply universal precaution to all patients and did it all 

times (not washing hands five moments), and the nurse 

did not wear a gown when they were doing treatments. 

From the table, it can be concluded that the respondents 

have good PPI TB behavior. Based on the data analysis, 

the significant value on Chi-Square is p=0.525. It can be 

concluded that there is no relationship between the level 

of education with the behavior of preventing and 

controlling TB infection. 

The best PPI TB behavior among respondents who 

did not have a training certificate (TB MDR/TB 

DOTS/PPI TB) was 62.5%. In contrast, respondents 

who only have one of the training certificates (TB 

MDR/TB DOTS/PPI TB) were 32.5%, consisting of 

respondents who behave reasonably 2.5% and well-

behaved 30%. Respondents who have more than one 

training certificate (TB MDR/TB DOTS/PPI TB) and well-

behaved are 5%. Respondents who behaved sufficiently 

have one of the TB training, namely PPI TB. Based on 

the analysis, the significant value of Chi-Square is 

p=0,316. It can be concluded that there is no relationship 

between training and prevention and control of TB 

infection (PPI TB) behavior. 

Table 1. Characteristics of respondents in TB inpatient 
Characteristics Frequency Percentage 

Age   

 20-25 years old 7 17.50% 

 26-30 years old 21 52.50% 

 31-35 years old 7 17.50% 

 36-40 years old 5 12.50% 

 Total 40 100% 

Gender   

 Men 17 42.50% 

 Women 13 57.50% 

 Total 40 100% 

Room   

 Mawar 10 25% 

 Dahlia 11 27.50% 

 Anggrek 10 25% 

 HCU Infection 9 22.5% 

 Total 40 100% 
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The best PPI TB behavior in respondents with a 

working period of ≤2 years is 45%. It is still found that 

respondents who behaved adequately in the prevention 

and control of TB infection (PPI TB) are ten people. 

Respondents who behaved adequately have three years 

work period from the beginning of the placement letter in 

the TB inpatient care. The conclusion from Table 2 is 

that respondents have good PPI TB behavior. Based on 

the data analysis, the significant value on Chi-Square 

was p=0,190. It can be concluded that there is no 

relationship between the work period with the behavior 

of TB infection prevention and control (PPI TB). 

The best PPI TB behavior was in respondents whose 

Knowledge was good at 65%. Some respondents were 

lack of Knowledge but well-behaved in PPI TB number 

of 100 people. Respondents behaved well because of 

good Knowledge about the four pillars of PPI TB: 

Managerial control, administrative control, 

environmental control, and self-protection control (PPE). 

The conclusion from Table 2 is that respondents have 

good PPI TB knowledge. Based on the data analysis, 

the significant value on Chi-Square is p=0,798. It can be 

concluded that there is no relationship between 

Knowledge and prevention behavior and control of TB 

infection (PPI TB).  

The PPI TB behavior of the majority of respondents 

was good at 97.5%. Respondents who have a negative 

attitude were only one person, and a positive attitude 

was 19 people. Respondents who have a negative 

attitude with moderate behavior value of all respondents. 

The total value of respondents’ attitudes is 32, while the 

average value of total attitudes of all respondents is 33. 

The conclusion from Table 2 is that respondents have 

good PPI TB behavior. Based on the data analysis, the 

significant value of Chi-Square is p=1,000. because p > 

0,05. It can be concluded that there is no relationship 

between attitudes and prevention and control of TB 

infection (PPI TB) behavior. 

The best PPI TB behavior on respondents with 

sufficient motivation was 55%. Respondents who have 

good motivation and behave well in the prevention and 

control of TB infection (PPI TB) are 17 people. 

Respondents who behave sufficiently in the prevention 

and control of TB infection (PPI TB) have a total value of 

28 included in the interval of sufficient motivation 

categories (> 22 - < 30). The conclusion from Table 2 is 

that respondents have good PPI TB behavior. Based on 

the data analysis, the significant value of Chi-Square is 

p=1,000. because p > 0,05. It can be concluded that 

there is no relationship between motivation and 

prevention behavior and control of TB infection (PPI TB). 

DISCUSSION 

The results showed that there was no relationship 

between education and TB infection prevention and 

control behavior. Nurses who are highly educated will 

have better behavior because they have already had 

broader Knowledge and insight than those with less 

education (Mariyanti, Nursalam, & Kurniawati, 2015). 

The results of this study are in line with other studies that 

state that nurse education does not significantly affect 

compliance with standard vigilance (Aung, Nursalam, & 

Dewi, 2017). The same point stated by Nurhayati, 

Kurniawan, & Mariah in 2015 that there is no significant 

relationship found between TB prevention behavior and 

education (Nurhayati, Kurniawan, & Mardiah, 2015). 

Education is an effort of persuasion or learning for 

someone to take action as a form of behavior to 

maintain, overcome problems, and improve their health 

(Yuliastuti, Novita, & Narsih, 2014). Education is an 

important thing because it makes it easy for someone to 

understand something. The higher the level of 

education, the more they always look for evidence and 

critical thinking (Makhfudli, Rachmawati, & Andini, 

2017).  

The results showed there was no relationship 

between the characteristics of nurses (training) with the 

behavior of TB infection prevention and control (PPI TB) 

in pulmonary hospital. Training is related to TB infection 

control behavior (Engelbrecht et al., 2016). The results 

of this study are in line with other studies that state that 

the characteristics of nurses (training) do not 

significantly influence the standard vigilance compliance 

behavior (Aung et al., 2017). Another nurse 

characteristics that influences TB infection prevention 

and control behavior is training. Nurse training can be 

attended in the TB room, which can be in the form of TB 

Table 2. Statistical test of the relationship between 
education level and behavior of PPI TB 

Variables 

PPI TB Behavior 

p Enough Good 

∑ % ∑ % 

Education Level     

0.525 
 Diploma 1 2.5 20 50 

 Undergraduate 0 0 19 47.5 

 Total 1 2.5 39 97.5 

Training     

0.316 

 Less 0 0 25 62.5 

 Enough 1 2.5 12 30 

 Good 0 0 2 5 

 Total 1 2.5 39 97.5 

Work Period     

0.190 

 Less 0 0 18 45 

 Enough 1 2.5 7 17.5 

 Good 0 0 14 35 

 Total 1 2.5 39 97.5 

Knowledge     

0.798 

 Less 0 0 1 2.5 

 Enough 0 0 12 30 

 Good 1 2.5 26 65 

 Total 1 2.5 39 97.5 

Attitude     

1.000 
 Positive 0 0 20 50 

 Negative 1 2.5 19 47.5 

 Total 1 2.5 39 97.5 

Motivation     

1.000 

 Less 0 0 0 0 

 Enough 1 2.5 22 55 

 Good  0 0 17 42.5 

 Total 1 2.5 39 97.5 
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MDR training, TB DOTS training, and PPI TB training. 

Through this special training, nurses can improve their 

work quality so that they can work efficiently and 

effectively. Thus, it is clear that the importance of training 

for nurses in providing the best nursing services or care 

for their patients, including efforts to improve PPI TB 

behavior (Engelbrecht et al., 2016). Respondents who 

have lack of training (not having TB training certificates 

or such) but have good behavior in preventing and 

controlling TB infection (PPI TB). Based on this study, 

the researcher believes that the respondents’ behavior 

is not influenced by the training that has been followed 

but obtained from the work experience of each 

respondent and other factors (peers or head of the 

room).  

The results showed that there was no relationship 

between a work period and PPI TB behavior. Good 

prevention behavior and control of TB infection were 

closely related to the work period (Nurhayati et al., 

2015). Other studies that are in line with this study stated 

that nurses who work less than four years have a low 

risk of transmission of TB infection (Tiemersma et al., 

2016). This means that the nurses’ behavior in the TB 

room is good. The longer a person works, the skills and 

experience increase. Someone must have experience 

related to psychological objects to have a response and 

appreciation (Azwar, 2008). The work period is one of 

the characteristics of nurses that influence PPI TB 

behavior (Aung et al., 2017). Nurses who have worked 

in certain special rooms for a long time have had various 

experiences related to their respective fields to 

implement TB infection prevention and control behavior. 

Nurses who have a longer work period have more 

experience. This experience can be useful when nurses 

face problems related to the prevention behavior and 

control of TB infection (Zhou et al., 2014). 

The results which that there was no relationship 

between Knowledge and prevention behavior and 

control of Tb infection (PPI TB). The Knowledge that 

nurses possess greatly influences the reflection of 

pulmonary TB prevention behavior (Kurniasih & 

Widianingsih, 2017). Knowledge of nurses influences 

the implementation of TB infection prevention 

(Engelbrecht et al., 2016). The result of this study was in 

line with other studies that have been conducted, stating 

that Knowledge does not significantly influence the 

standard precautionary behavior (Aung et al., 2017). 

Knowledge is an important domain in forming a behavior 

(Makhfudli et al., 2017). Knowledge can be taken from 

someone’s work experience (Ibrahim, Mardiah, & 

Priambodo, 2014). Knowledge is needed as support in 

generating attitudes and behavior every day, so it can 

be said that Knowledge is a very important domain for 

the formation of a person’s behavior (Notoatmodjo, 

2014). Nurse’s Knowledge and understanding of TB 

disease and prevention of transmission play an 

important role in the success of PPI TB.  

The results show that there is no relationship 

between attitude and the behavior of preventing and 

controlling TB infection (PPI TB) in pulmonary hospital. 

Attitude is an important factor related to behavior (Laili, 

Sulistiawati, & Widyawati, 2017). The results of this 

study are in line with other studies stating that attitude is 

not the only determinant of behavior. However, there are 

still many other factors that influence the emergence of 

a person’s behavior (Ibrahim et al., 2014). Attitude is a 

predisposition used to positively or negatively respond 

to an object, situation, concept, and person. A positive 

attitude and good Knowledge in the prevention of TB 

infection are the main factors associated with the 

implementation of a good TB infection as well 

(Engelbrecht et al., 2016).  

Based on observations, there is a nurse’s attitude 

that does not apply to universal precaution, one of which 

is not washing hands five moments. Based on 

observations of nurses’ attitudes toward TB infection 

prevention and control behavior (PPI, TB) is influenced 

by several factors. First, each nurse’s personal 

experience in treating TB patients is different, so this will 

shape and influence the nurses’ behavior. Second, the 

influence of peers or head of the room in implementing 

PPI TB so that someone who is considered important 

will greatly influence nurses’ attitude. Third, the Work 

discipline culture will form the attitude of nurses whose 

adherence to the principles following standard operating 

procedures (SOP) is to prevent and control TB infection 

(PPI TB). Fourth, the influence of emotional factors 

because not all forms of attitude are determined by one’s 

environmental situation and personal experience, but 

sometimes a form of attitude is based on emotions as a 

form of the defense mechanism of an individual ego.  

The results showed no relationship between 

motivation and behavior to prevent and control TB 

infection (PPI TB) in pulmonary hospitals. Other studies 

that are in line say that high motivation will have the 

desire to carry out duties as a nurse well (Mariyanti et 

al., 2015). This means that high motivation can lead to 

good behavior in the prevention and control of TB 

infection (PPI TB), and vice versa. Low motivation will 

cause less behavior in PPI TB. There is no clear reward 

and punishment in the implementation of PPI TB 

influences the nurses’ attitude and motivation to carry 

out PPI TB (Bogar, Nursalam, & Dewi, 2017). Motivation 

is one of the characteristics of nurses that influence 

behavior (Nursalam, 2016). Motivation is needed in 

determining the intensity of work effort for nurses that 

has an impact on behavior. The majority of respondents 

have sufficient motivation and good behavior in the 

prevention and control of TB infection (PPI TB) in 

pulmonary hospital. Based on the research results, 

nurses’ motivation in PPI TB behavior is quite good 

because of the reward from staffing if they are able to 

provide good service, one of which is PPI TB behavior. 
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CONCLUSION 

There is no relationship between the characteristics: 

Education, training, work period, Knowledge, attitudes, 

and motivation of nurses with prevention and control 

behavior of TB infection (PPUI TB) in pulmonary 

hospital. TB infection prevention and control behavior 

are good because nurses apply the four pillars of PPI 

TB: Administrative control, managerial control, 

environmental control, and self-protection control (PPE). 

The behavior of Tb infection prevention and control (PPI 

TB) as one of the evaluation and monitoring material in 

the successful implementation of PPI TB in pulmonary 

hospital. The results of this study can provide 

information about the characteristics of nurses with TB 

infection prevention and control behavior. 
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