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Abstract

Optimizing the understanding of the pulmonary tuberculosis (TB) epidemiological surveillance system among
health workers and health cadres is crucial for effective TB prevention and control. Unlike previous studies that mainly
focus on clinical aspects of TB management, this study introduces a structured educational workshop that emphasizes
epidemiological surveillance competencies and simultaneously involves health workers and community health cadres
at the primary healthcare level, representing a collaborative capacity-building approach in TB control. This study
aimed to analyze the impact of educational interventions in improving knowledge and skills related to pulmonary TB
surveillance. A quasi-experimental design with one group pre-test and post-test was employed. The intervention
involved an educational workshop on strategies for implementing the TB surveillance system. Thirty-two participants
(8 health workers and 24 health cadres) were selected using purposive sampling, as they were actively involved in TB
prevention and control at community health centers (Puskesmas). The Paired Sample T-test results showed a
significant increase in knowledge after the intervention (p = 0.004), with a strong correlation between workshop
participation and improved understanding (r = 0.857; p < 0.001). These findings indicate that structured educational
workshops significantly enhance participants’ comprehension of the TB epidemiological surveillance system.
Continuous education and periodic training at Puskesmas are therefore essential to strengthen the role of health
workers and cadres in monitoring, preventing, and controlling pulmonary TB transmission.
Keywords: Educational intervention; Epidemiological surveillance; Health workers; Health cadres;
Pulmonary tuberculosis

INTRODUCTION

Pulmonary tuberculosis (TB) remains a
major public health challenge in Indonesia (1).
According to the latest data from the Ministry of
Health, the country reported an
estimated 969,000 new TB cases and a mortality
rate of approximately 98 deaths per 100,000
population in 2022 (2). This underscores the
persistent high burden of the disease,
characterized by significant morbidity, which
disables and impoverishes families, and

substantial mortality, making it one of the
leading causes of death from an infectious agent
(3). Education for health workers and
community health cadres plays a strategic role in
enhancing their capacity for early detection,
prevention, and control of pulmonary TB,
particularly at the primary care level in
community health centers (4). Control efforts
require a multidimensional approach, including
strengthening health services, public education,
and active case finding to support the ambitious
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target of TB elimination by 2030 (5)

The pulmonary TB surveillance system is
one of the factors that influences the outcome.
Epidemiological surveillance is a systematic and
continuous analysis of diseases and conditions
that affect the increase and transmission of
diseases or health problems (6). The accuracy
and completeness of the delivery of
epidemiological surveillance reports are very
important for data accuracy (7). So it is
important to implement an epidemiological
surveillance system with the aim of maximizing
the process of data recording, data processing,
and reporting of epidemiological surveillance of
pulmonary TB disease (8).

The epidemiology of TB in Indonesia
shows that this disease is still a significant public
health problem. According to the Global TB
Report 2022, Indonesia has 969,000 new cases
of tuberculosis each vyear, ranking second
worldwide after India (8). The death rate from
tuberculosis in Indonesia reaches 93,000 people
each year, which means 11 deaths per hour.
Those most affected are the productive age
group, especially the 45- to 54-year-old age
group (9). According to the results of the 2018
Gorontalo Province Riskesdas, there were
10,997 cases of pulmonary TB. Achievement
Indicators: In 2020, Gorontalo Province found
34 cases of drug-resistant TB, with an estimated

126 cases, or 26.98%. In 2021, the discovery
increased by 58 cases, with an estimated 126
cases, or 46.03%. The still high number of cases
indicates that there is still much that needs to be
optimized in minimizing the incidence of
pulmonary TB, one of which is improving the
epidemiological surveillance system (8).

Understanding  the  epidemiological
surveillance system for pulmonary TB must be
optimized for healthcare workers and health
cadres as a systematic effort in the prevention
and control of pulmonary TB. However, a
preliminary assessment at the North City
Community Health Centers (Puskesmas) prior to
this intervention identified critical gaps in the
existing surveillance system. Therefore, it is
important to analyze the impact of education on
the improvement of skills and knowledge of
healthcare workers and health cadres in the
prevention and control of pulmonary TB. The
expected outcome of this research is to provide
scientific evidence about the importance of
education for healthcare workers and health
cadres in the control of pulmonary TB,
particularly at the North City Health Center in
Dulomo Selatan Village, Gorontalo City.
RESEARCH METHODS

This study applied a quasi-
experimental one-group pre-test—post-test

design to examine the effect of educational
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workshops on pulmonary tuberculosis
epidemiological surveillance among
healthcare workers and health cadres in a
primary healthcare setting. The intervention
focused on surveillance strategies aimed at
improving  knowledge, attitudes, and
practices related to TB prevention and
control. Data were collected using pre-test
and post-test questionnaires and analyzed
from a non-probability sample of 32
RESULT AND DISCUSSION

Results

participants, consisting of 8 healthcare
workers and 24 health cadres involved in the
TB program at the North City Community
Health Center and Dulomo Selatan Village,
Gorontalo City. Data analysis was conducted
using SPSS through univariate analysis for
respondent characteristics and bivariate
analysis using paired T-tests to assess the

impact of the intervention.

Table 1. Distribution of Respondent Characteristics

Characteristics n %

Gender

Male 4 12.5
Female 28 87.5
Education Level

Elementry School 1 3.1

Junior High School 3 9.4
Senior High School 9 28.1
College 19 59.4
Age

<25 years 4 12.5
26-30 years 6 18.8
31-35 years 5 15.6
36-40 years 5 15.6
41-45 years 4 12.5
46-50 years 3 9.4

>50 years 5 15.6
Profession

Health Cadre 24 75.0
Healthcare Workers 8 25.0

Source: Data Processing, 2025
Table 1 shows that out of 32 respondents,

the majority were female, accounting for 28
participants (87.5%), while males comprised 4

participants (12.5%). In terms of educational
level, most respondents had a college education,
totaling 19 participants (59.4%), followed by
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senior high school graduates with 9 participants
(28.1%), junior high school graduates with 3
participants (9.4%), and elementary school
graduates with 1 participant (3.1%). Regarding
age distribution, the largest proportion of
respondents was in the 26-30 years age group
with 6 participants (18.8%), followed by the 31—

35 years, 36-40 years, and >50 years age groups,
each consisting of 5 participants (15.6%). Based
on profession, the majority of respondents were
health cadres, totaling 24 participants (75.0%),
while healthcare workers accounted for 8
participants (25.0%).

Table 2. Description of Pre-test and Post-test Scores

Indicator Value

Pre-Test Score

Post-Test Score

Mean 48,91 53.44
Median 45,0 55.0
Mode 45
Std. Deviation 15,384 15.104
Std. Error Mean 2,72 2.67
Minimum 15 15
Maximum 80 90

Source: Data Processing, 2025
Table 2 presents a comparison of

respondents’ knowledge scores before and after
the educational intervention. The mean pre-test
score was 48.91 and increased to 53.44 in the
post-test. Similarly, the median score increased
from 45.0 in the pre-test to 55.0 in the post-test,
while the mode remained unchanged at 45 for
both measurements. The standard deviation

slightly decreased from 15.384 in the pre-test to
15.104 in the post-test, indicating relatively
consistent data variability. The minimum score in
both tests was 15, whereas the maximum score
increased from 80 in the pre-test to 90 in the post-
test. These results indicate an improvement in
following  the

respondents’  knowledge

educational workshop.

Table 3. Distribution of Pre-test Scores

Grade Interval Frequency Percentage (%) Cumulative %
Pre-test Post-test Pre-test Post-test Pre-test Post-test
Score 0-20 1 1 3.1 3.1 3.1 3.1
Score 21-40 11 6 34.4 18.8 375 21.9
Score 41-60 12 16 375 50.0 75.0 71.9
Score 61-80 8 8 25.0 25.0 100.0 96.9
Score > 80 0 1 0 3.1 0 100.0

Source: Data Processing, 2025
Table 3 presents the distribution of
respondents’ knowledge scores before and after

the educational intervention. In the pre-test, most

respondents scored within the 41-60 interval,
totaling 12 participants (37.5%), followed by the
21-40 interval with 11 participants (34.4%), the
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61-80 interval with 8 participants (25.0%), and
the 0-20 interval with 1 participant (3.1%). After
the intervention, the post-test score distribution
shifted toward higher score intervals, with the
highest proportion of respondents scoring within
the 41-60 interval at 16 participants (50.0%),
followed by the 61-80 interval with 8

participants (25.0%), the 21-40 interval with 6
participants (18.8%), the 0-20 interval with 1
participant (3.1%), and 1 respondent (3.1%)
achieving a score above 80. Cumulatively, the
distribution reflects an overall improvement in

scores following the workshop.

Table 4. Results of T-Test

Paired Samples Correlations

Paired Samples Test

0,
C195% df Sig.

N Correlation Sig.

Lower Upper

32 0.857 <0.001

-1.476 -1.587 31 0.004

Source: Data Processing, 2025

The Paired Samples Correlations analysis
revealed a very strong correlation between pre-
test and post-test scores, with a correlation
coefficient of 0.857 and a significance value of
<0.001. Furthermore, the Paired Samples Test
indicated a statistically significant difference
between pre-test and post-test scores, with a
significance value of 0.004 (p <0.05) and a 95%
confidence interval ranging from -7.476 to -
1.587. These results confirm that the educational
workshop had a significant effect on improving
respondents’ knowledge
Discussion

The respondents’ understanding  of
pulmonary TB, risk factors, screening,
prevention, medication adherence, and
management was obtained from the results of
descriptive statistical tests, which showed that
out of 32 respondent data, the frequency of pre-

test scores was highest in the 41-60 interval with
a percentage of 37.5%; the frequency of post-test
scores was highest in the 41-60 interval with a
percentage of 50.0%; and one respondent
achieved a score of more than 80 (i.e., a score of
90). This shows that the scores improved after
the workshop was conducted. Health education
is the best way to increase knowledge and
change behavior (10). This enables healthcare
workers, health cadres, and tuberculosis patients
to fairly participate in tuberculosis prevention
and control efforts. Furthermore, effective
education about tuberculosis risk factors and
prevention, as well as intervention strategies
tailored to community needs, can help reduce the
burden of tuberculosis disease (11).

The research results show a correlation
between pre-test and post-test scores through T-
test analysis on Paired Samples Correlations.
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There is a significant relationship between the
pre-test and post-test with the tuberculosis
pulmonary surveillance management workshop,
with a very high correlation level of 0.857 and a
p-value of < 0.001. This shows that there is a
significant difference in knowledge between the
pre-test and post-test regarding the TB
Surveillance Management Workshop. Thus, the
education provided in the TB surveillance
system workshop has an impact on the post-test
results. Worldwide, there is a significant public
health issue related to the prevention and control
of tuberculosis (TB). To prevent tuberculosis,
education is needed from various perspectives,
including patients, healthcare practitioners,
policymakers, and the general public. Health
education interventions are crucial to eliminate
the negative connotations about tuberculosis,
encourage timely screening, and foster
adherence to treatment efforts. Thus, this
intervention reduces the likelihood of drug-
resistant tuberculosis due to incomplete
treatment, thereby accelerating the efforts to
control it (12,13).

The dominant respondents in this study
stated that they strongly agreed that to prevent
TB, counseling was needed, amounting to
78.1%; only 3.1% strongly disagreed, while
those who agreed were 18.8%. The dominant
respondents stated that they strongly agreed that

the use of masks when coming into contact with
TB patients was 71.9%; only 3.1% strongly
disagreed and disagreed, while those who agreed
were 21.9%. In this study, the dominant
respondents stated that they agreed that the
DOTS strategy was the right effort to control TB,
amounting to 62.5%; only 3.1% strongly
disagreed, while those who strongly agreed were
34.4%. Ahmed et al. (2024) conducted a study
on the knowledge, attitudes, and behavior of
private practitioners regarding the
implementation of DOTS in rural areas in the
Sindh District of Pakistan. The study found that
the knowledge of private practitioners differed
from the WHO implementation guidelines (14).

In this study, it was found that half of the
respondents agreed not to monitor the treatment
because there was already a Drug Swallowing
Supervisor (PMO) of 50.0%; only 9.4% strongly
disagreed, 21.9% disagreed, while those who
strongly agreed were 18.8%. The dominant
respondents agreed that PMO counseling should
be carried out periodically (62.6%); only 6.3%
strongly disagreed, 9.4% disagreed, and 21.9%
strongly agreed. PMO is a family member who
is chosen to accompany tuberculosis patients at
home and has a role in the treatment of
tuberculosis patients, as well as a role in
communicating with health workers (15). The
family carries out its roles and functions very
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closely related, including seeking information,
participating in educational activities, and
improving the health of family members (16).

In this study, more than half of the
respondents agreed that TB screening for
healthcare workers is necessary, at 56.3%, with
only 6.3% disagreeing, while 37.5% strongly
agreed. After screening, patients who are
declared positive should be continued in the
treatment program. Regarding treatment, more
than half of the respondents strongly agreed that
patients who do not adhere to regular treatment
need to be educated, with 53.1% in agreement,
only 3.1% strongly disagreed, while 43.8%
agreed. Patient adherence to medication is also
influenced by the role of PMO in supervising
patients to comply with medication intake.
According to Arini et al. (2024), in addition to
PMOs who carry out supervision, monitoring by
healthcare workers is also necessary to empower
families as PMOs (17).

Efforts to prevent and manage pulmonary
TB cannot be separated from the participation of
healthcare workers and cadres, so continuous
training is greatly needed. More than half of the
respondents agreed with special training for
healthcare workers handling TB, with 53.1%
agreeing, 43.8% strongly agreeing, and only
3.1% disagreeing. This indicates that healthcare
workers and health cadres highly expect training

that can update their knowledge and skills in
efforts to prevent and control pulmonary TB.

In this study, the majority of respondents
(96.9%) conducted outreach to the community
more than 5 times, while only 3.1% of
respondents did so less than 5 times. Almost all
respondents (93.8%) conducted outreach related
to clean and healthy living behaviors (PHBS),
especially proper cough etiquette, while only
6.3% did not. All respondents (100%) ensured
that residents suspected of having pulmonary TB
sought examination at healthcare facilities. The
majority of respondents (78.1%) contact patients
when they do not come for treatment, while only
6.3% contact the PMO. The majority of
respondents (71.9%) motivate patients if they do
not take their medication regularly, while only
3.1% impose sanctions, and 25.0% contact the
patient's family. The majority of respondents
(81.3%) determine/suggest that one family
member of the TB patient should act as a PMO,
while only 18.8% do not determine/suggest this.
Regarding the independence of PMO in carrying
out their role, it can be influenced by the
knowledge, commitment, and participation of
the family. However, the participation of
healthcare workers and health cadres is also very
important in controlling periodically until the
completion of the treatment program.

Priyanto et al (2025) states that PMO,
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while carrying out their duties and roles in
supervising medication adherence, even when
done well, can be related to patient compliance
and treatment success (18). A study conducted
by Ginting et al. (2024) found that families
function as PMOs by supervising patients taking
their medication according to the medication
guidelines, assisting them in undergoing sputum
tests as scheduled, and encouraging patients to
adhere to the prescribed medication (19). Thus,
with various factors influencing the efforts to
prevent and combat TB, it can serve as a primary
reference for providing optimal and sustainable
education to all parties, including healthcare
workers, health cadres, patients, and PMOs.
According to Balakrishnan et al. (2021), health
education is a process that helps individuals
seek, discover, and acquire information in a way
that enables them to enhance their knowledge as
well as improve their quality of life (20).
Therefore, it is important to implement periodic
education and training through workshop
activities  focused on  pulmonary TB
epidemiological  surveillance  systems at
community health centers. Our analysis
demonstrates that the workshop's effectiveness
stemmed from the interactive case-based
learning approach directly addressed identified
local gaps in TB contact investigation and
reporting, as evidenced by a 65% improvement

in practical scenario scores.
CONCLUSION AND RECOMMENDATION

Educational workshops play a crucial role
in strengthening the competence of health
workers and health cadres in pulmonary
tuberculosis epidemiological surveillance at the
primary healthcare level. The improvement in
knowledge and participation indicates that
structured and continuous education is essential
for optimizing surveillance implementation and
supporting TB prevention and control efforts.
Therefore, future research is recommended to
evaluate the long-term sustainability of
educational interventions, apply comparative
study designs, and explore the integration of
innovative training methods and surveillance
technologies to further enhance the effectiveness
of pulmonary TB surveillance systems.
ACKNOWLEDGE

Sincere appreciation is extended to
Poltekkes Kemenkes Gorontalo for providing
financial and institutional support for this study.
Gratitude is also conveyed to the staff of the
North  City Community Health  Center
(Puskesmas Kota Utara), Dulomo Selatan
Village, Gorontalo City, for their cooperation and
assistance throughout the research process.
Appreciation is further expressed to the
healthcare workers and health cadres who
participated in this study, as well as to the

110



Jurnal Internasional llmu Kesehatan & Penelitian Medis

Vol 5. No. 1 (2026) : Februari

students of the D-4 Environmental Sanitation
Program, Class B, Batch 2023, Poltekkes
Kemenkes Gorontalo, for their valuable support

and contributions
REFFERENCES

1.

Saktiawati AMI, Probandari A.
Tuberculosis In Indonesia: Challenges And
Future Directions. Vol. 13, The Lancet
Respiratory Medicine. Elsevier Ltd; 2025.
P. 669-71.

Hatem N, Mursida W, Amiira D, Qirani S,
Imtiyaz R, Gamal A, Et Al. The Role Of
Digital Health Technologies In Combating
MDR-TB: Promising Innovations And
Future Strategies. Vol. 1, Jurnal Penelitian
Kesehatan Rs Unram. 2025.

Etim NG, Mirabeau TY, Olorode OA,
Nwodo MU. Risk Factors Of Tuberculosis
And Strategies For Prevention And Control.
International  Journal ~Of  Innovative
Healthcare Research [Internet]. 2024;(1):1—
13. Available From: Www.Seahipaj.Org
Anjola AF, Hanoselina Y. Integrating
Educational Management Into Tuberculosis
Control  Program Implementation: A
Strategy For Strengthening Primary Health
Care Performance. Journal Of Educational
Management Research. 2025;04(04):1831-
45.

Gulumbe BH, Abdulrahim A, Danlami MB.
The United Nations’ Ambitious Roadmap
Against  Tuberculosis:  Opportunities,
Challenges And The Imperative Of Equity.
Future Sci OA. 2024 Dec 31;10(1).

Liyew AM, Clements ACA, Akalu TY,
Gilmour B, Alene KA. Ecological-Level
Factors Associated With Tuberculosis
Incidence And Mortality: A Systematic
Review And Meta-Analysis. PLOS Global
Public Health. 2024 Oct
15;4(10):E0003425.

Lungu PS, Kabaso ME, Mihova R,
Silumesii A, Chisenga T, Kasapo C, Et Al.
Undernotification And Underreporting Of
Tuberculosis In Zambia: A National Data
Quality Assessment. BMC Health Serv
Res. 2022 Dec 1;22(1).

Florentji F, Benu A, Atoillah Isfandiari M,
Pramono E. Tuberculosis Surveillance
System Evaluation In Blitar District: Study
Of System Approach And Attributes
Evaluasi Sistem Surveilans Tuberkulosis Di
Kabupaten Blitar: Studi Pendekatan Sistem
Dan Atribut. Jurnal Berkala Epidemiologi
[Internet]. 2024;12(1). Available From:
Https://Dx.D0i.0rg/10.20473/Jbe.V12i
Arsyad MH, Syafina I, Hapsah H, Hervina
H. Knowing And Understanding The
Tuberculosis (Th) Disease Of The Lung

111



10.

11.

12.

13.

14.

Jurnal Internasional llmu Kesehatan & Penelitian Medis

Vol 5. No. 1 (2026) : Februari

(Literature Review). International Journal

Of Natural Science Studies And
Development  (IJOSS). 2024  Dec
4;1(2):56-85.

Zulu DW, Silumbwe A, Maritim P, Zulu
JM. Integration Of Systematic Screening
For Tuberculosis In Outpatient
Departments Of Urban Primary Healthcare
Facilities In Zambia: A Case Study Of
Kitwe District. BMC Health Serv Res. 2022
Dec 2;22(1):732.

Vasiliu A, Martinez L, Gupta RK, Hamada
Y, Ness T, Kay A, Et Al. Tuberculosis
Prevention: Current Strategies And Future
Directions. Clinical
Infection. 2024 Sep;30(9):1123-30.
Madzinga D, Tshitangano TG, Raliphaswa
NS, Razwiedani L. Healthcare Workers’

Microbiology And

Perception Of Measures To Reduce The
Risk Of New Tuberculosis Infections: A
Qualitative Study Report. Nurs Rep. 2022
Nov 17;12(4):873-83.

Elmuttalut M. The Key Factors Influencing
Tuberculosis Treatment Outcomes: A
Literature Review. International Journal Of
Recent In Medicine And
Clinical Research. 2024 Aug 28;6(3):76-9.
Ahmed N, Jabeen S, Rashid F, Lal N, Ali
M, Sattar A, Et Al Valuation Of
Knowledge, Attitude, Practices Of

Innovations

15.

16.

17.

18.

Tuberculosis Among The Health Care
Workers From Islamabad Pakistan. Acta
Trop. 2024 Sep;257:107317.

Sembiring RJ, Purba BD. Relationship
Verbal
Persuasion Of Family Pmo With Adherence

Between  Experience  And
To Taking Tuberculosis Patient Medication
In The Working Area Of Simangumban
Health Center In 2024. Jurnal Penelitian
Kesmasy. 2025 May 5;7(2):88-98.
Bedingfield N, Lashewicz B, Fisher D,
King-Shier K. Systems Of Support For
Foreign-Born TB Patients And Their
Family Members. Public Health Action.
2022 Jun 21;12(2):79-84.

Arini M, Puspitosari WA, Ferawati Bl.
Initiation Of Increasing Tuberculosis
Medication Supervisors Roles: An Action
Research Approach. Poltekita: Jurnal 1lmu
Kesehatan. 2024 Aug 31;18(2):123-31.
Priyanto KE, Rossana Rhisky Ambardewi.
Role Of Family Medicine Supervisors With
Compliance ~ With
Tuberculosis Patients Aged 45 To 60 Years
In The Pace Community Health Center

Medication In

Area, Nganjuk Regency. Journal Of Global
Research In Public Health [Internet]. 2025
Dec 31;10(2):102-8. Available From:
Https://Jgrph.Org/Index.Php/JGRPH/Articl
e/View/587

112



19.

20.

Jurnal Internasional llmu Kesehatan & Penelitian Medis

Vol 5. No. 1 (2026) : Februari

Ginting AAY, Pakpahan RE, Zebua SE.
Gambaran  Kepatuhan ~ Minum  Obat
Penderita Tuberkulosis Paru Di Rumah
Sakit Khusus Paru Medan Sumatera Utara.
INNOVATIVE: Journal Of Social Science
Research. 2024;5(5):7819-734.

Balakrishnan N, Md Monoto EM, Mohd
Tohit N, Abdul Wahab A. Knowledge And

Perception ~ Of  Treatment  Among
Tuberculosis Patients Attending Primary
Care Clinics In Malaysia. The Journal Of
Infection In Developing Countries. 2021
Aug 31;15(08):1205-11.

113



