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Abstract 

 

Pulmonary tuberculosis (TB) is one of the infectious diseases that has become a global problem, for developing 

countries such as Indonesia. TB problems are exacerbated by comorbidities, one of which is Diabetes Mellitus 

(DM). The purpose of the study was to apply the transhare model (Creation knowledge, Transfer knowledge and 

knowledge sharing) to control the transmission of Pulmonary Tuberculosis in patients with Diabetus mellitus. 

Experimental research design with crossectional approach. In accordance with the inclusion and exclusion criteria, 

a large sample of 17 respondents with DM-TB for the transhare model intervention group and 17 respondents with 

DM-TB for the control group were taken based on total sampling. The dependent variable is the transhare model 

including: create knowledge, share knowledge and transfer knowledge, while TB transmission control includes 

respondent characteristics, control compliance, medication adherence, and environmental conditions. Statistical 

analysis of Transhare Model using Ordered probit regression with the help of Stata 16 The results of the statistical 

ordered probit regression model showed significant values in creation knowledge: room temperature (2.061*), 

control compliance (-2.081***); knowledge transfer: duration of treatment (-1,585*); knowledge sharing: 

Education (1,022*), room temperature (-4,330***), humidity (3,282**), control compliance (1.794**) . 

The conclusion of the study states that home conditions with temperature and humidity, control compliance and 

medication adherence encourage someone to do knowledge management in overcoming the transmission of 

pulmonary tuberculosis. 
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1.    Introduction 

 

Indonesia as one of the developing countries 

epidemiologically experiences a double disease 

burden The burden of infectious diseases is still high 

but on the other hand the burden of non-infectious 

diseases continues to increase (1). Based on the 

results of the TB prevalence study in 2019/2020 

listed in the strategic plan of the Ministry of Health 

of the Republic of Indonesia 2020 – 2025 It is known 

that the prevalence of TB with bacteriological 

confirmation at the age of ≥ 15 is 759 per 100,000 

population while the prevalence of all-form TB at all 

ages is 660 per 100,000 population (2;3). With such 

a large figure, it is estimated that there are 1.6 

million Indonesians experiencing TB. The TB 

problem in Indonesia is exacerbated by the low case 

notification rate (CNR) which is only 81 per 

100,000 population and the lower case notification 

rate in Bali at 74 per 100,000 population. In other 

words, most TB cases are not recorded and do not 

receive treatment properly. When viewed from the 

treatment process, the success rate is 90% which 

shows quite good success of therapy in TB patients 

in Bali (1; 2). This may also be due to the low 

discovery of cases so that efforts are needed to 

improve case detection from various points, one of 

which is through screening patients DM (4). 

Tuberculosis (TB) is one of the infectious diseases 

that is a global problem, mostly found in developing 

countries. In 2018 there were an estimated 9 million 

people in the world suffering from TB and 1.5 

million people died from TB (5;6). The vast 

majority (56%) of TB sufferers live in developing 

countries, particularly in Southeast Asia and the 

Western Pacific (7; 8). TB problems are exacerbated 

by comorbidities, one of which is diabetes mellitus 

(DM). DM is already known as one of the risk 

factors for TB infection and hinders the recovery of 

TB patients who are in treatment (9;10). On the 

other hand, TB infection is also suspected of making 

it easier for someone to experience DM (11;12). In 

2018 it is estimated that 382 million people in the 

world experience DM, some of which have not been 

diagnosed and handled properly so that they can 

develop and are threatened with complications, one 

of which is a decrease in immunity so that it is easily 

infected, including by TB (13;14). The purpose of 

the study was to analyze the application of the 

transhare (Transfer and knowledge sharing) model 

to control the transmission of pulmonary 

tuberculosis in patients with diabetes mellitus. 

 

2.    Method Research Design 
 

Research design with quantitative approach, with 

quasi-experimental type with pre-post control group 

design approach. This study studied the effect of the 

transhare model on the control of pulmonary 

tuberculosis in patients with diabetes mellitus. 

 

Participants: Participants in this study were patients 

with comorbid pulmonary tuberculosis diabetes 

mellitus aged > 20 years who lived in the city of 

Surabaya. Sampling technique with purposive 

sampling at the research location, namely 2 

community health centers and 1 hospital in the city 

of Surabaya, with inclusion criteria; pulmonary 

tuberculosis patients with comorbid diabetes 

mellitus for 1 year. Researchers managed to get 18 

respondents for the intervention group and 18 

respondents for the control group. 

 

Measurement 

Pre-intervention data collection was carried out by 

distributing questionnaires to respondents about 

covering respondent characteristics, control 

compliance, medication adherence, environmental 

conditions. Sebelumnya peneliti telah menyebarkan 

inform consent dan information for consent for 

willingness to be a respondent and follow the 

research process to completion. In the transfer and 

sharing model, there are 3 categories, namely create 

knowledge, share knowledge and transfer 

knowledge, with measurements categorized as 

implemented and not implemented. Variable 

characteristics of respondents include age, gender, 

education, length of illness, length of treatment; 

Control compliance is observed from recorded 

medical records, medical records are further 

categorized as compliant and non-compliant. The 

variable of adherence to taking medication was 

observed from the records of monitoring taking 

medication from each patient with pulmonary 

tuberculosis then categorized as obedient and non-

compliant, while environmental conditions were 

categorized according to standards and non-

standards. The analysis used is Stata 16 to determine 

model 1, namely create knowledge with factors 

affecting age, sex, education, length of treatment, 

length of illness, room temperature, room humidity, 

lighting, control and adherence to taking 

medication. Model 2 is with knowledge transfer 

factors with factors affecting age, sex, education, 

duration of

treatment, length of illness, room temperature, room 

humidity, lighting, control and adherence to taking 

medication. Model 3 Sharing knowledge with 

factors affecting age, sex, education, length of 

treatment, length of illness, room temperature, room 

humidity, lighting, control and medication 

adherence. 
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3.    Research Results 

 

The results of the study displayed descriptive data 

from the transhare model including create 

knowledge, transfer knowledge and knowledge 

sharing with respondent characteristics including 

age, gender, education, duration of treatment, length 

of illness; environmental conditions include: room 

temperature, humidity, lighting; medication control 

and adherence (Table 1). The results of the ordered 

probed regression of transhare model analysis 

appear in ( table 2) 

 

Table 1 Descriptive statistics of the Transhare Model (N: 36 respondent) 

 Model Transhare 

Variable Create knowledge Transfer knowledge Sharing knowledge 

 Coef % P Coef % P Coef % P 

Age 0.056 -20.0 0.666 -0.918 -0.701 0.768 -0.234 -0.662 0.942 

Gender -0.026 -42.7 0.898 -0.420 -1.431 0.415 0.573 -0.580 0.330 

Education 0.162 -13.8 0.290 -0.437 -1.156 0.234 1.021 0.036 0.042 

Duration of 

treatment 
0.143 -35.1 0.569 -1.585 -2.926 0.021 0.326 -0.1.074 0.647 

Long Illness -0.379 -86.0 0.122 1.395 -0.666 0.061 1.465 -0.226 0.090 

Room temperature 0.651 34.8 0.000 -0.427 -2.019 0.598 -4.330 -5.718 0.000 

Moisture -0.257 -87.5 0.413 -0.610 -2.685 0.564 3.282 1.082 0.003 

Lighting 0.176 - 029.7 0.465 0.426 -0.779 0.488 0.015 -1.484 0.984 

Control 

compliance 
-0.701 -95.3 0.000 0.387 -0.633 0.458 1.793 0.477 0.008 

Adherence to 

taking medication 
-0.126 -61.7 0.613 -1.106 -2.467 0.111 -1.121 -2.605 0.138 

 

Table 2 Ordered probit regression of model Transharing (N:36) 

Dependent variable: model Transharing (1= Implemented, 2 = not implemented) 

Variable Ordered probit regression 

 Create knowledge Transfer knowledge Sharing knowledge 

Age 0.144 (0.43) -0.0918 (-0.30) -0.023 (-0.07) 

Gender -0.066 (-0.13) -0.420 (-0.81) 0.573 (0.97) 

Education 0.415 (1.07) -0.437 (-1.19) 1.022* (2.03) 

Duration of 

treatment 
0.366 (0.57) -1.585* (-2.32) 0.327 (0.46) 

Long Illness -1.037 (-1.38) 1.395 (1.87) 1.466 (1.70) 

Room 

temperature 
2.061* (2.43) -0.428 (-0.53) -4.330*** (-6.11) 

Moisture -0.730 (-0.69) -0.611 (-0.58) 3.282** (2.93) 

Lighting 0.451 (0.72) 0.427 (0.69) 0.0155 (0.02) 

* p < 0.05, ** p < 0.01, *** p < 0.001 

 

4.    Discussion 

 

The results showed that standard room temperature 

has a probability of 0.651 compared to non-standard 

room temperature and P of 0.000 for create 

knowledge. Control compliance has a probability of 

-0.701 compared to those who do not comply with 

controls and has a significant value of 0.000 for 

create knowledge (Table 1). 

The duration of treatment of less than 3 months has 

Control 

compliance 

-2.081*** (-3.78) 0.387 (0.74) 1.794** (2.67) 

Adherence to

 taking 

medication 

-0.326 (-0.50) -1.106 (-1.59) -1.122 (-1.48) 
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a probability of -1.585 compared to the duration of 

treatment of more than 3 months, and is significant 

for knowledge transfer of 

0.021. The length of illness of more than 3 months 

has a probability of 1,395 compared to the length of 

illness of more than 3 months with a significant 

value of 0.061. Higher education level has a 

probability of 0.162 compared to respondents who 

have low education level and have a significant 

value for knowledge sharing of P 0.042. The length 

of illness of less than 3 months has a probability of 

-0.379 compared to respondents who have been sick 

for more than 3 months and have a significant P 

value of 0.090. Standard room temperature has a 

probability of 0.651 compared to non-standard room 

shu and has a significant value of 0.000. Standard air 

humidity has a probability of -0.257 compared to 

non-standard air humidity and has a significant value 

with knowledge sharing of 0.003. The results of the 

statistical ordered probit regression model test show 

a significant value in knowledge creation: room 

temperature (2.061*), control compliance (-

2.081***); Knowledge transfer: duration of 

treatment (-1,585*); knowledge sharing: Education 

(1,022*), room temperature (-4,330***), humidity 

(3,282**), control compliance (1.794**) (Table 2). 

The spread of tuberculosis cases is closely related to 

the environmental conditions of residential homes 

such as ventilation, temperature, humidity, 

occupancy density, lighting, floors and walls (15; 

17). Dense, shabby housing, poor air circulation and 

less sunlight are triggers for bacteria that cause 

tuberculosis to survive longer, this is because the 

room is dark, humid, cold and does not have good 

ventilation (18; 19). Therefore, the construction of 

residential houses that meet health requirements 

must always be considered so that every room in the 

house gets a change in clean air flow and gets 

enough solar lighting so that the risk of disease 

caused by poor air quality can be reduced (20; 21) 

TB disease is one that is being promoted prefective 

and curative efforts for sufferers, especially in the 

conditions of the home environment which indirectly 

quite affect the incidence of pulmonary tuberculosis 

(22; 23), Because the home environment that is less 

qualified health will affect the number or density of 

germs in the house (24; 25). In addition, the 

behavior of residents who do not pay attention to 

health, environment and individual hygiene also 

contributes positively to the increase in 

environmental events which include residential 

density, ventilation, humidity, type of house floor, 

type of wall, temperature and lighting (26; 27). The 

physical condition of the house has a very important 

role in the spread of pulmonary tuberculosis 

bacteria to healthy people. The source of 

transmission of this disease through the intermediary 

of saliva or sputum of patients containing 

mycobacterium tuberculosis at home (28; 29) 

Mycobacterium Tuberculosis is a mesophilic 

bacterium that grows fast in the temperature range of 

25-40 °C, but the bacteria will grow optimally at 

temperatures 31-37℃. Unqualified indoor 

temperatures will be a growth medium for 

pathogenic bacteria and can survive for a long time 

in home air, it will be a source of disease 

transmission, one of which is mycobacterium 

tuberculosis bacteria (30; 31). To create innovation 

and new knowledge related to

pulmonary tuberculosis transmission, knowledge 

creation is one dimension of the knowledge 

management process in this study named transhare 

(32); (33). Knowledge Creation is a process in 

creating knowledge through discussions between 

groups of people with comorbid diabetes mellitus 

pulmonary tuberculosis accompanied by educational 

media in the form of modules and knowledge 

transfer to other people who suffer from comorbid 

diabetes mellitus (34; 35). By implementing a 

knowledge creation system in the group of patients 

with comorbid pulmonary tuberculosis diabetes 

mellitus well, So the community with comorbid 

pulmonary tuberculosis diabetes mellitus will 

continue to improve themselves and produce 

creative and innovative work on an ongoing basis in 

the face of changes related to the disease suffered 

(36; 37). In the application of knowledge creation, 

what is important to pay attention to is how the 

knowledge process is created and managed. (38) 

(38)knowledge creation dalam organisasi. 

Kerangka dasar tersebut terdiri dari dua dimensi, 

yaitu epistimologi dan ontologi (39; 40). 

Knowledge is created through the interaction 

between the epistimology dimension and the 

ontology dimension. The epistimological dimension 

consists of the interaction between tacit knowledge 

and explicit knowledge. While the ontology 

dimension shows the level of knowledge from the 

lowest to the higher level (individual, group, 

organization, interorganization) (41; 42). 

 

Knowledge sharing is a method or activity in 

knowledge management used to provide and 

disseminate knowledge, ideas, experiences, or skills 

from someone to create a basis for common needs 

in controlling the transmission of pulmonary 

tuberculosis in patients with diabetes mellitus (43). 

Knowledge sharing is part of knowledge 

management in order to create ideas and innovations 

that will contribute to sustainability in controlling 

the transmission of pulmonary tuberculosis in 

patients with diabetes mellitus (44). Knowledge 

sharing consists of disseminated understanding 

related to factors that cause pulmonary tuberculosis 

transmission (room temperature, air humidity, 

lighting) with relevant information and build 

knowledge related to the ability of people with 
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tuberculosis to control the transmission of 

pulmonary tuberculosis in patients with comorbid 

pulmonary tuberculosis diabetes mellitus (45; 46). 

Knowledge sharing can grow and develop if it finds 

suitable conditions determined by three key factors: 

people, organization, and technology. Knowledge 

sharing can only be done if each member has a 

broad opportunity to express their opinions, ideas, 

criticisms, and comments to other members (47; 

48). 
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