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Abstract

Pulmonary tuberculosis (TB) control remains a challenge in several regions, including at the Setabelan Community Health Center 
(Puskesmas), Indonesia, and the Centro de Saúde Lospalos, Timor-Leste. Community Health Center TB Control Program (P2TB) officers 
play a central role in early case detection, yet the individual, organizational, and structural factors shaping their performance remain 
insufficiently documented in these settings. This study aimed to analyze the factors influencing the performance of P2TB officers in 
detecting pulmonary TB cases at both sites. A quantitative, cross-sectional descriptive-analytic design was used, involving all P2TB 
officers at each site (9 officers per site; total N = 18) selected through total/saturated sampling. Data were collected using structured 
questionnaires covering knowledge, training, workload, perception, rewards/compensation, facilities and infrastructure, attitude, and 
job satisfaction, and analyzed using univariate, bivariate (chi-square), and multivariate (multiple linear regression) methods. Multiple 
linear regression showed that, together, the eight factors examined were significantly associated with officer performance (R² = 0.710; 
p = 0.001), and that knowledge, training, perception, facilities and infrastructure, attitude, and job satisfaction were each significant 
partial predictors, while workload and rewards were not. These findings suggest that internal officer-level factors and facility support are 
closely linked to case-detection performance. Continuous capacity building, regular training, and adequate facility provision may help 
strengthen TB case detection in high-prevalence settings, although the cross-sectional design and self-reported measures warrant cautious 
interpretation and limit causal conclusions.
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• Key individual and 
organizational factors 
influence the perfor-
mance of P2TB officers.
• The main challenges 
in implementing the 
TB program are high 
workload, negative per-
ceptions among some 
officers, inadequate 
compensation, and 
varying levels of compe-
tence.
• Facilities and infra-
structure were rated ad-
equate by respondents, 
but job satisfaction re-
mained comparatively 
low.
• Officer performance 
is strongly associated 
with a combination of 
internal and external fac-
tors (R² = 0.710).
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INTRODUCTION

Pulmonary tuberculosis is an infectious disease 
transmitted through the air via infectious droplets 
expelled when an infected person coughs; a sin-
gle cough can release around 3,000 droplet nuclei. 
Transmission is more likely in poorly ventilated, 
dark spaces, since sunlight rapidly kills the bacteria, 
and is more likely from patients with a positive spu-
tum smear (AFB positive) than from those who are 
smear-negative1.

Tuberculosis remains concentrated in a small 
number of high-burden countries in Africa, Asia, and 
the Americas; India, China, and Indonesia togeth-
er account for roughly half of all cases worldwide, 
and Indonesia has for many years ranked among the 
five countries with the highest number of incident 
cases2. In Southeast Asia, most cases occur among 
adults aged 15–54 years, with men affected roughly 
twice as often as women, and mortality is consis-
tently higher among older men than other groups2.

In Indonesia, national case-detection and treat-
ment-success rates have improved over time, but 
substantial disparities persist across provinces: as of 
the most recent national reporting cycle available to 
the authors, more than half of Indonesia’s provinces 
had not yet reached the 70% Case Detection Rate 
(CDR) target, and only a small number of provinces 
achieved both 70% CDR and 85% treatment suc-
cess3. At the local level, the Case Detection Rate 
for AFB-positive pulmonary TB in the Surakarta 
area rose from 33% in 2009 to 61% in 2011, but 
remained below the national target throughout this 
period4; Surakarta ranked 18th of 35 regencies/cities 
in Central Java on this indicator5.

The national Tuberculosis Control Program 
(P2TB) relies on passive case finding through 
screening of symptomatic patients who present at 
health facilities, supported by community educa-
tion and contact tracing, and is implemented using 
the WHO-recommended DOTS (Directly Observed 
Treatment, Short-course) strategy6. The quality of TB 
case detection at the primary care level depends 
heavily on the performance of the frontline health 
workers who run this program at Community Health 
Centers (Puskesmas), the technical implementation 
units mandated to deliver quality health services 
within their catchment areas7.

P2TB officers are the key link between the health 
system and the community in TB case finding: they 
identify and screen presumptive cases, coordinate 
sputum examination, and record and report out-
comes, so their day-to-day performance directly 
shapes whether a program’s CDR target is met. Pri-

or research on community and lay health workers in 
TB and related programs indicates that this perfor-
mance is shaped by a combination of internal, indi-
vidual-level factors – such as knowledge, training, at-
titude, and motivation – and external, organizational 
or structural factors – such as workload, supervision 
and leadership, compensation, and the availability 
of facilities and infrastructure8,9,10. However, most of 
this evidence comes from single-country, single-site 
studies, and comparative evidence on how these 
factors operate across different national and organi-
zational contexts remains scarce.

This gap is relevant to the Setabelan Commu-
nity Health Center in Surakarta, Indonesia, and 
the Centro de Saúde Lospalos in Timor-Leste, two 
primary-care facilities that face broadly similar TB 
case-detection challenges but operate under differ-
ent health systems. Preliminary observations and 
informal interviews with program staff and the dep-
uty TB supervisors at both sites indicated that offi-
cer performance was suboptimal, and pointed to 
concurrent job duties, staff transfers, heavy work-
load, and compensation perceived as not commen-
surate with the work – for example, officers must 
sometimes visit absent patients’ homes using their 
own transportation – as recurring concerns at both 
locations.

Examining these factors jointly across two health 
systems makes it possible to identify which determi-
nants of officer performance are shared and which 
are context-specific, providing a more transferable 
evidence base for TB program strengthening than a 
single-country study alone. Because pulmonary TB 
cannot be brought under control without effective 
case detection, and because the performance of 
the officers responsible for this detection is not yet 
well characterized in either setting, it is necessary 
to examine the factors associated with the perfor-
mance of P2TB officers responsible for pulmonary 
TB case detection at both Community Health Cen-
ters.

The general objective of this study was to analyze 
the factors associated with the performance of P2TB 
officers in detecting pulmonary TB cases at the Seta-
belan Community Health Center, Indonesia, and the 
Centro de Saúde Lospalos, Timor-Leste. The specific 
objectives were to analyze the relationship between 
officer performance and each of the following: (a) 
knowledge; (b) training attended; (c) workload; (d) 
perception of leadership; (e) rewards/compensa-
tion; (f) availability of facilities and infrastructure; (g) 
attitude; and (h) job satisfaction.

https://creativecommons.org/licenses/by/4.0/
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MATERIAL AND METHODS

This study used a quantitative research design 
with a cross-sectional descriptive-analytic ap-
proach11, intended to describe and statistically an-
alyze the factors associated with P2TB officer per-
formance at a single point in time.

This research was conducted at the Setabelan 
Community Health Center (Puskesmas), Indonesia, 
and the Lospalos Health Center (Centro de Saúde 
Lospalos), Timor-Leste, from March to June 2025. 
The target population was all P2TB program offi-
cers at both sites.

The total sample comprised all 9 P2TB program 
officers at the Setabelan Community Health Cen-

ter and all 9 P2TB program officers at the Lospalos 
Health Center, for a combined total of 18 respon-
dents (N = 18), selected using a non-random, total/
saturated sampling technique in accordance with 
the small size of each site’s officer population12.

Inclusion criteria: all P2TB program officers at 
the Setabelan Health Center, Indonesia, and the 
Lospalos Health Center, Timor-Leste. Exclusion cri-
teria: P2TB program officers at either site who were 
on sick leave or otherwise unable to be reached for 
data collection during the study period. 

The operational definitions of the study vari-
ables are described in Table 1.

Data analysis
Collected data were checked/validated, coded, 

recapitulated, and tabulated, then analyzed using 
SPSS software as follows.

1. Univariate analysis was performed on each 
variable using frequency distributions of respon-
dent characteristics and study variables.

2. Bivariate analysis examined the relationship 
between each independent variable and officer 

performance using cross-tabulation and the chi-
square test11. Ho: there is no relationship between 
the two variables; Ha: there is a relationship be-
tween the two variables. Ho is accepted if p > 0.05 
and rejected if p ≤ 0.05.

3. Multivariate analysis used multiple linear re-
gression to determine the combined and partial 
contribution of the eight independent variables to 
officer performance, following the model Y = α + 

Operational definition

Table 1 - Operational definitions of study variables, Setabelan Community Health Center (Indonesia) and 
Centro de Saúde Lospalos (Timor-Leste), March–June 2025.

No. Variable Operational definition Measurement Category Scale

1. Knowledge
Officer's ability to answer 10 questions on TB 
detection, recording, and reporting; each correct 
answer scored 1.

Test 1. Less: < 7 correct  2. Good: ≥ 7 
correct Nominal

2. Training Number of TB program trainings attended since 
becoming a P2TB officer. Questionnaire

1. Less: < 2 times (not yet trained)  
2. Good: ≥ 2 times (basic to ad-
vanced)

Nominal

3. Workload Whether the officer holds concurrent duties 
beyond the P2TB role. Questionnaire 1. Concurrent duties  2. No con-

current duties Nominal

4. Perception
Officer's subjective view of TB program policy, 
infrastructure, management support, and service 
effectiveness.

Questionnaire
1. Not good (negative): mean sco-
re 1.00–2.50  2. Good (positive): 
mean score 2.51–4.00

Nominal

5. Rewards/
Compensation

Officer's perception of incentives (monetary or 
non-monetary) received beyond salary. Questionnaire 1. Not good: < 3  2. Good: ≥ 3 Nominal

6. Facilities and 
infrastructure

Officer's perception of the adequacy of workplace 
facilities, transport, and funding for TB program 
activities.

Questionnaire 1. Not good: < 3  2. Good: ≥ 3 Nominal

7. Attitude
Officer's response to statements on TB case fin-
ding (10 favorable, 9 unfavorable items, 5-point 
scale).

Questionnaire 1. Not good: total score < 34  2. 
Good: total score ≥ 34 Nominal

8. Job satisfac-
tion

Officer's perception of the gap between the reality 
and expectation of their work. Questionnaire

1. <0.00: Very satisfied  2. 0.00–
0.75: Satisfied  3. 0.76–1.50: Quite 
satisfied  4. 1.51–2.25: Not satis-
fied  5. >2.25: Not satisfied at all

Nominal

9. Performance 
(outcome)

The extent to which the officer carries out TB ca-
se-finding, recording, and reporting duties in line 
with national P2TB program standards. 

Structured questionnaire
1. Less  2. Good (based on the 
mean/median score of the perfor-
mance instrument)

Nominal

https://creativecommons.org/licenses/by/4.0/
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Table 2 - Gap between reality and expectation assessments by aspect, Setabelan and Lospalos Health 
Centers, March–June 2025. 

β1X1 + β2X2 + … + βkXk, where Y is the predict-
ed performance score, α is the constant, β the re-
gression coefficients, and X1…Xk the independent 
variables. Overall model significance was assessed 

with the F-test (ANOVA) and partial contributions 
with the t-test; the coefficient of determination 
(R²) indicates the proportion of variance in perfor-
mance explained by the model. 

4

RESULTS

Respondent Description
The majority of respondents at both sites were in 

the 18–39 age group (77.78% at Setabelan; 66.67% 
at Lospalos). At Setabelan, 66.67% of respondents 
were female and 33.33% male; at Lospalos, 55.56% 
were male and 44.44% female. At Setabelan, 55.56% 
of respondents held a bachelor’s degree and 44.44% 
a diploma (D3); at Lospalos, 55.56% held a diploma 
(D3) and 44.44% a bachelor’s degree.

Analysis of Performance Factors of TB Control 
Officers at the Setabelan Community Health Cen-
ter (Indonesia) and the Lospalos Health Center 
(Timor-Leste)

A. Knowledge. Of the 18 respondents, 15 
(83.33%) had good knowledge of pulmonary TB 
and 3 (16.67%) had less knowledge.

B. Training. All respondents (100%, n=18) had 
received TB-related training classified as good.

C. Workload. Sixteen respondents (88.89%) re-

ported concurrent duties beyond the P2TB role; 2 
(11.11%) did not.

D. Perception. Thirteen respondents (72.22%) 
had a positive perception of the TB program; 5 
(27.78%) had a negative perception.

E. Rewards/Compensation. Twelve respondents 
(66.67%) rated compensation as inadequate; 6 
(33.33%) rated it adequate.

F. Facilities and infrastructure. All respondents 
(100%, n=18) rated the availability of facilities and 
infrastructure as adequate.

G. Attitude. Eleven respondents (61.11%) 
showed a positive attitude toward the TB program; 
7 (38.89%) showed a less favorable attitude.

H. Job satisfaction. Job satisfaction was as-
sessed as the gap between officers’ reality and ex-
pectation ratings for ten workplace aspects. 

The gap between reality and expectation assess-
ments by aspect is presented in Table 2.

The largest reality–expectation gap (0.41) was for 
reward and compensation; the smallest (0.06) was 
for HR policy and code of conduct and for job de-
scription.

Factors Associated with P2TB Officer Perfor-
mance

Multiple linear regression of knowledge, training, 

workload, perception, rewards, infrastructure, at-
titude, and job satisfaction on officer performance 
yielded R² = 0.710, indicating that these eight vari-
ables jointly accounted for 71% of the variance in 
performance; the remaining 29% was attributable to 
factors outside the model. The F-test (ANOVA) was 
significant (p = 0.001), indicating that the overall re-
gression model was statistically significant.

No. Research variable Reality Expectation Gap Rank

1 Reward and compensation (C&B) 2.72 3.13 0.41 1

2 Employee career and development 2.88 3.27 0.39 2

3 Leadership and culture 2.90 3.15 0.25 3

4 Performance 2.93 3.16 0.23 4

5 Vision, mission, and strategic objectives 3.01 3.17 0.17 5

6 Peer relations 3.01 3.16 0.15 6

7 Environment, health, and safety (EHS) 3.16 3.27 0.12 7

8 Office service 3.07 3.18 0.11 8

9 Job description 3.01 3.08 0.06 9

10 HR policy and code of conduct 3.02 3.09 0.06 10

https://creativecommons.org/licenses/by/4.0/
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DISCUSSION

Table 3 - Partial (t-test) results for factors associated with P2TB officer performance, Setabelan and Lospal-
os Health Centers, March–June 2025.

No. Variable t Significance

1 Knowledge 2.178 0.043*

2 Training 2.455 0.026*

3 Workload -1.367 0.190

4 Perception 2.442 0.027*

5 Rewards 1.447 0.162

6 Infrastructure 2.149 0.045*

7 Attitude 2.093 0.049*

8 Job satisfaction 2.484 0.024*

 *p < 0.05.

Partial testing indicated that knowledge (p=0.043), 
training (p=0.026), perception (p=0.027), facilities 
and infrastructure (p=0.045), attitude (p=0.049), and 

job satisfaction (p=0.024) were significantly associ-
ated with performance, while workload (p=0.190) 
and rewards (p=0.162) were not (Table 3).

Knowledge was significantly associated with of-
ficer performance (p = 0.043): officers with greater 
TB-related knowledge tended to perform better in 
case detection, recording, and reporting. This is con-
sistent with Notoatmodjo et al.’s view13 that knowl-
edge is a key basis for work-related decision-making 
and action.

Training was significantly associated with per-
formance (p = 0.026), suggesting that officers who 
receive more training tend to be more skilled and 
consistent in their duties, consistent with Simamora 
et al.14, who argued that effective training improves 
employee ability, skill, and work attitude.

Workload was not significantly associated with 
performance (p = 0.190) in this sample. Although 
most officers held concurrent duties, this was not 
reflected in lower performance scores; however, 
Robbins et al.15 cautions that a persistently high 
workload can still contribute to work stress and re-
duced productivity over time, particularly without 
adequate workload management.

Officers’ perception of the program was signifi-
cantly associated with performance (p = 0.027): 
more positive perceptions were linked to higher per-
formance, consistent with Gibson et al.16, who noted 
that individual perceptions of the work environment 
and organizational policy shape work behavior and 
outcomes.

Rewards/compensation was not significantly as-
sociated with performance (p = 0.162), despite the 
majority of officers rating compensation as inade-
quate. This pattern is consistent with Herzberg’s hy-
giene-factor framework as summarized by Handoko 
et al.17: inadequate compensation may generate 
dissatisfaction without its improvement necessarily 

translating into higher performance.
Facilities and infrastructure were significantly as-

sociated with performance (p = 0.045), consistent 
with Moekijat et al.18, who emphasized the impor-
tance of adequate work facilities for job effective-
ness in healthcare settings. Notably, all respondents 
rated facilities and infrastructure as adequate, yet 
this variable still emerged as a significant predictor; 
this apparent tension likely reflects genuine varia-
tion in the perceived adequacy of specific facility 
components even within the “adequate” category, 
but should be interpreted cautiously given the small 
sample size (N = 18).

Attitude was significantly associated with per-
formance (p = 0.049); a more positive attitude re-
flects greater willingness, motivation, and sense of 
responsibility, consistent with Notoatmodjo et al.19, 
who described attitude as reflecting an individual’s 
readiness to act and the values guiding their work.

Job satisfaction was significantly associated with 
performance (p = 0.024). More satisfied officers 
tended to perform better, consistent with Locke20’s 
definition of job satisfaction as a positive emotional 
state arising from evaluation of one’s work experi-
ence.

Beyond statistical significance, the R² of 0.710 
indicates that the eight factors examined jointly 
account for a substantial share of the variance in 
officer performance, suggesting that interventions 
addressing several of these factors together – rather 
than any single factor in isolation – are likely to have 
the greatest practical impact on TB case-detection 
performance at the primary-care level.

This study has several limitations. First, the 
cross-sectional design means that associations, not 

https://creativecommons.org/licenses/by/4.0/
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CONCLUSION

Based on the results, it can be concluded that 
knowledge, training, workload, perception, rewards, 
infrastructure, attitude, and job satisfaction were jointly 
significantly associated with the performance of P2TB 
officers (R² = 0.710; p = 0.001). Six factors were signif-
icant partial predictors of officer performance: knowl-

edge, training, perception, facilities and infrastructure, 
attitude, and job satisfaction. Workload and rewards 
were not significant predictors of officer performance 
in this study. Additionally, job satisfaction and training 
showed the strongest partial associations with perfor-
mance among the factors examined.

6

causal relationships, are reported; performance may 
also influence perception, satisfaction, or reported 
workload rather than only being influenced by them. 
Second, all variables, including performance, were 
measured through self-administered questionnaires, 
which may be subject to social desirability or recall 
bias. Third, the sample was small (N = 18) and drawn 
from two purposively selected health centers, which 

limits statistical power and the generalizability of the 
findings beyond these settings. Finally, although this 
study was initially conceived with a qualitative, in-
depth interview component, no qualitative data were 
ultimately analyzed or reported; future research com-
bining quantitative analysis with qualitative interviews 
or observation would help clarify the mechanisms un-
derlying the associations reported here.
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