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ABSTRACT:  

Introduction: Tuberculosis (TB) remains a significant global health concern, where accurate reporting is 

crucial for effective control and prevention. However, under-reporting, particularly by primary physicians, 

poses a challenge to these efforts, contributing to inaccuracies in disease burden estimates and delays in 

treatment. 

Objectives: This study aims to identify and analyze the factors contributing to the under-reporting of 

tuberculosis (TB) cases among primary physicians in Semarang City, Indonesia. Specifically, the study will 

investigate the relationships between physicians' knowledge, commitment, the presence of designated staff 

for notification, incentives for reporting, and the notification format, to determine how these factors 

influence TB case reporting. 

Methods: This cross-sectional study investigates the factors influencing under-reporting of TB cases among 

primary physicians in Semarang City, Indonesia. The analysis examines factors such as physicians' 

knowledge, commitment, the presence of designated staff for notification, incentives for reporting, and the 

format of TB notifications. Spearman's correlation test was used to assess the relationships between these 

factors and under-reporting.  

Results: The study reveals significant correlations between under-reporting and the factors examined. 

Knowledge, commitment, designated staff, and incentives all showed significant p-values (sig<0.05). 

Spearman’s correlation coefficients ranged from 0.245 to 0.750, indicating varying degrees of association 

with under-reporting. 

Conclusions: Addressing under-reporting is essential for improving TB control. Enhancing physician 

awareness, optimizing reporting systems, and providing incentives for accurate notification are crucial steps. 

These targeted strategies will improve disease surveillance, enable timely interventions, and help prevent TB 

transmission and drug resistance, thereby improving public health outcomes. 

 

1. Introduction 

Under-reporting refers to the failure to formally 

document and report a substantial number of suspected 

tuberculosis (TB) cases to the National Tuberculosis 

Program (NTP), as noted by the Joint External 

Monitoring Mission on Tuberculosis in 2018 [1]. This 

issue of under-reporting has significant repercussions, 

particularly in the realm of public health. One of the 

primary consequences is the distortion of estimates 

regarding the true burden of tuberculosis within a 

population or community. When a considerable number 

of cases remain unreported, it leads to inaccurate data 
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that skews planning and resource allocation, thereby 

obscuring the actual extent of the tuberculosis epidemic. 

Furthermore, the delay in identifying and reporting 

tuberculosis cases can result in postponed treatment for 

affected individuals. Such delays not only compromise 

the health outcomes of those directly impacted but also 

contribute to the continued spread of the disease within 

the community. The unchecked transmission of 

tuberculosis increases the likelihood of developing 

drug-resistant strains, which are considerably more 

difficult and costly to treat. This scenario poses a 

significant challenge to healthcare systems. 

Additionally, under-reporting exacerbates the mortality 

rate associated with tuberculosis. Without timely 

diagnosis and treatment, individuals with tuberculosis 

face a higher risk of severe complications and death. 

Consequently, under-reporting undermines efforts to 

control the disease, perpetuating a cycle of increased 

transmission, drug resistance, and mortality. 

Addressing under-reporting is, therefore, critical for 

effective tuberculosis control and for mitigating its 

negative impacts on public health. By enhancing 

reporting mechanisms and ensuring prompt diagnosis 

and treatment, stakeholders can work towards reducing 

the tuberculosis burden and curbing the disease's spread 

[2-5]. 

The Inventory Study conducted in Indonesia between 

2016 and 2017 revealed an estimated under-reporting 

rate of 41%, with a 95% confidence interval of 36% to 

46%. This under-reporting primarily stems from various 

sources: public primary health care facilities (15%), 

hospitals (65%), and a combined category of primary 

physicians, clinics, and laboratories (96%) [6].. The 

impact of under-reporting significantly impedes 

tuberculosis prevention and control efforts, facilitating 

broader dissemination of the disease, increasing the risk 

of resistance emergence, and raising mortality rates. 

Given that Indonesia ranks as the second country with 

the highest burden of pulmonary tuberculosis globally, 

with West Java, Central Java, and East Java being the 

provinces with the highest number of TB patients, and 

Semarang in Central Java having the highest incidence 

of pulmonary TB, it is crucial to investigate the factors 

associated with under-reporting among primary 

physicians in Semarang. Primary physicians often serve 

as the first point of contact for many patients, making 

their role critical in the early detection and reporting of 

tuberculosis cases [7-8]. 

2. Objectives 

This study aims to identify and analyze the factors 

contributing to the under-reporting of tuberculosis (TB) 

cases among primary physicians in Semarang City, 

Indonesia. Specifically, the study will investigate the 

relationships between physicians' knowledge, 

commitment, the presence of designated staff for 

notification, incentives for reporting, and the 

notification format, to determine how these factors 

influence TB case reporting. The goal is to provide 

insights for improving TB notification systems and 

enhancing control measures. 

3. Methods 

3.1. Research Design 

This study utilized a cross-sectional design to address 

its research objectives. Cross-sectional studies are a 

type of observational research particularly suited for 

examining the under-reporting of tuberculosis cases 

among primary physicians. This design allows for the 

collection of data at a single point in time, enabling the 

assessment of the prevalence of under-reporting and the 

exploration of related factors. By measuring both 

exposure and outcome variables simultaneously, 

without the need for follow-up, this approach efficiently 

estimates prevalence rates and identifies associations 

within the population studied. The cross-sectional 

design thus provided a snapshot of the situation, 

offering valuable insights into the extent of under-

reporting and its contributing factors among primary 

physicians. 

3.2. Population and Sampling 

The study focused on primary physicians, including 

those practicing in private clinics and those operating 

independently. Data from the Semarang City Health 

Service indicated that there are 1,351 general 

practitioners working in various settings, including 

hospitals, health centers, clinics, and independent 

practices. Semarang City is also home to 773 private 

healthcare facilities, which include 288 clinics and 485 

independent practices. Participants were selected 

through random sampling to ensure they met the 
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predetermined inclusion criteria. Following this process, 

a total of 64 samples were identified and included in the 

study. 

3.3. Validity and Reliability of the Study Instrument 

To gather data, the study employed checklists and 

questionnaires focusing on three main areas: 

1)background information, 2)demographic 

characteristics of tuberculosis patients, and 3)factors 

associated with under-reporting among primary 

physicians. Eleven items, adapted from a study 

conducted in India and modified for the current research 

context, were used to assess factors related to under-

reporting. Permission was obtained for the use of these 

items, which demonstrated satisfactory validity and 

reliability [9]. 

The reliability assessment of the questionnaire showed a 

Cronbach’s Alpha coefficient of 0.968, indicating 

excellent reliability. This high coefficient suggests that 

the questionnaire consistently measured the intended 

construct with minimal variation. Additionally, all items 

had Corrected Item-Total Correlation values above 

0.60, demonstrating strong correlations between 

individual items and the overall questionnaire score. 

These findings confirm that each item effectively 

captured the intended construct, enhancing the 

questionnaire's validity. The high Cronbach’s Alpha 

coefficient and significant item correlations validate the 

reliability and validity of the research instrument used 

in this study.. 

4. Results and Discussion 

4.1 Respondents characteristics 

Table 1. Respondents Characteristic 

Characteristic N % 

Length of time that the doctor has 

been practicing  

  

Less than 5 years 16 23.20 

5-10 years 13 18.80 

11 years and more 40 58.00 

Number of TB patients treated in last 

6 months 

  

0-5 patients 53 76.80 

6-10 patients 9 13.00 

More than 10 patients 5 10.10 

Type of regimen prescribed   

Regimen A (daily) 35 50.70 

Regimen B (thrice weekly) 34 49.30 

Refer patient to government's 

healthcare facilities 

  

Yes  58 84 

No 11 16 

Notification experience    

Yes  23 33.30 

No 46 66.70 

 

4.2 Bivariate Analysis 

In this study, the Spearman rank correlation test was 

used to evaluate the relationship between several 

variables and tuberculosis under-reporting among 

primary physicians in Semarang City. Specifically, the 

analysis examined correlations between doctors' 

knowledge, their commitment to notification, the 

presence of designated notification staff, and various 

factors related to the notification system, including the 

provision of incentives for notification and the types of 

notification formats used. 

Table 2. Bivariate Analysis 

Variables The significance 

value of the 

correlation test 

Rsquared 

Doctor’s knowledge 

regarding 

notification 

Sig 0.000; Sig 

<0.05  

0.750 

Doctor commitment 

to carry out 

notification 

Sig 0.041; Sig 

<0.05 

0.245 

Designated staff for 

notification 

Sig 0.000; Sig 

<0.05 

0.679 
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purposes 

Incentives for 

notification 

purposes 

Sig 0.000; Sig 

<0.05 

0.750 

Type of notification 

format 

Sig 0.000; Sig 

<0.05  

0.542 

 

The results of the correlation test reveal that variables 

such as doctors' knowledge, commitment to 

notification, the presence of designated staff for 

notification, incentives, and the types of notification 

formats used all significantly correlate with the under-

reporting of tuberculosis cases among primary 

physicians in Semarang City. 

These findings align with a 2021 study conducted in 

India, which identified several factors impacting 

healthcare providers, including their knowledge, 

awareness, notification workload, stigma, and 

difficulties in obtaining comprehensive data from both 

patients and government sources. System-related factors 

such as notification methods and incentives were also 

found to be significant. The Indian study's results are 

consistent with our research, highlighting the 

importance of both healthcare provider-related factors 

(e.g., knowledge and workload) and system-related 

factors (e.g., notification methods and incentives) in 

ensuring accurate tuberculosis reporting. This suggests 

that the challenges and factors influencing tuberculosis 

reporting may be similar across various contexts, 

underscoring the broader relevance of our findings for 

improving tuberculosis surveillance and control efforts 

beyond Semarang City [10,14-27]. 

A study conducted in China further highlights 

additional factors contributing to under-reporting, 

including inadequately trained and overwhelmed 

healthcare personnel, insufficient supervision, weak 

accountability mechanisms, and a complex health 

information management system. These challenges 

illustrate the systemic issues that hinder accurate 

tuberculosis reporting. Addressing these problems is 

essential for enhancing surveillance and control efforts, 

ensuring more reliable data collection, and ultimately 

improving tuberculosis management strategies [11-13, 

16-20]. 

5. Conclusion 

The under-reporting of tuberculosis cases among 

primary physicians presents significant challenges to 

public health. This issue skews the understanding of the 

true burden of the disease, leading to misguided 

resource allocation and planning. Additionally, it causes 

delays in initiating treatment, perpetuates disease 

transmission, and contributes to the rise of drug-

resistant strains. Our study identified key factors 

contributing to under-reporting, including the 

knowledge and commitment of healthcare providers, the 

presence of designated notification staff, incentives, and 

the formats used for reporting. 

Addressing these factors is crucial for improving 

surveillance and control efforts, ensuring accurate data 

collection, and enhancing tuberculosis management 

strategies. The consistency of our findings with research 

conducted in other countries highlights the broader 

relevance and applicability of our results beyond 

Semarang City. Therefore, tackling the issue of under-

reporting is a vital component of the global fight against 

tuberculosis and its adverse effects on public health. 

This underscores the need for targeted interventions and 

policy measures to strengthen tuberculosis surveillance 

and control efforts worldwide 

References 

1. World Health Organization, Global Tuberculosis 

Report. Geneva: World Health Organinzation, 

2022. 

2. Tobing KL, Ahmadi F, Simarmata OS, “World 

Health Organisation (WHO), Indonesia 3 

Researcher of Researcher of National Institute of 

Health Research and Development (NIHRD), Unit 

in Magelang Ministry of,” pp. 899–905, 2017. 

3. A. C. G. S. Martins., “Tuberculosis and the under 

reporting of cases that evolved to death: Integrative 

Literature Review,” Int. J. Adv. Eng. Res. Sci., vol. 

7, no. 12, pp. 92–107, 2020, doi: 

10.22161/ijaers.712.14. 

4. Tollefson D., “Under-reporting of sputum smear-

positive tuberculosis cases in Kenya.,” Int. J. 

Tuberc. lung Dis.  Off. J.  Int. Union against 

Tuberc. Lung Dis., vol. 20, no. 10, pp. 1334–1341, 

Oct. 2016, doi: 10.5588/ijtld.16.0156. 

5. Rusnoto, Murti B, Reviono, “Determinant 

Indicators of Under-Reporting Case of 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(5), 1818-1823 | ISSN:2251-6727 

 
 

 

1822 

Tuberculosis ( A Mix Method Study ),” vol. 13, no. 

2, pp. 13–22, 2022. 

6. S. E. A. representative World Health Organization, 

“The Republic of Indonesia Joint External 

Monitoring Mission for Tuberculosis,” Jakarta, 

2020. 

7. Ministry Health of Republic Indonesia, “National 

Tuberculosis Control Strategy in Indonesia. 2020-

2024,” Jakarta, 2020. 

8. Amiri H, Mohammadi MJ, Alavi SM, Salmanzadeh 

S. Capture ‑ recapture based study on the 

completeness of smear positive pulmonary 

tuberculosis reporting in southwest Iran during 

2016. BMC Public Health [Internet]. 2021;1–10. 

Available from: https://doi.org/10.1186/s12889-

021-12398-w 

9. Thomas BE., “Perceptions of private medical 

practitioners on tuberculosis notification: A study 

from Chennai, South India,” PLoS One, vol. 11, no. 

1, pp. 1–9, 2016, doi: 

10.1371/journal.pone.0147579. 

10. P. Thangaraj and K. Hemalatha, “Tuberculosis 

notification: Facilitators and barriers among private 

practitioners in Trichy, South India,” J. Mahatma 

Gandhi Inst. Med. Sci., vol. 26, no. 2, p. 81, 2021, 

doi: 10.4103/jmgims.jmgims_43_21. 

11. T. Li, “Under-reporting of diagnosed tuberculosis 

to the national surveillance system in China: An 

inventory study in nine counties in 2015,” BMJ 

Open, vol. 9, no. 1, pp. 1–10, 2019, doi: 

10.1136/bmjopen-2018-021529. 

12. D. Zhou, M. Pender, W. Jiang, W. Mao, and S. 

Tang, “Under-reporting of TB cases and associated 

factors : a case study in China,” pp. 1–9, 2019. 

13. Agarwalla, R., Pathak, R., Ahmed, F., Islam, F., 

Kashyap, V., & Bhattacharyya, H. (2023). A mixed 

method study to assess notification of tuberculosis 

patients by private practitioners in New Delhi, 

India. Indian Journal of Public Health, 67(1), 136–

140. https://doi.org/10.4103/ijph.ijph_1275_22  

14. Y. Zhang, “Investigation results and influencing 

factors of pulmonary tuberculosis under-reporting 

and under -registration in Hubei,” China Trop. 

Med., vol. 21, no. 4, pp. 359–364, 2021, doi: 

10.13604/j.cnki.46-1064/r.2021.04.12. 

15. Ahmad, N. M. R. (2020). MULTIAPPROACH 

COMPUTATIONAL MODELLING OF 

TUBERCULOSIS. UNDERSTANDING ITS 

EPIDEMIOLOGICAL DYNAMICS FOR 

IMPROVING ITS CONTROL IN NIGERIA (Issue 

June).  

16. Ahmadi, A; Doshmangir, L; Gordeev, V; 

Yazdizadeh, B; Majdzadeh, R. (2020). Behavioral 

Barriers of Tuberculosis Notification in Private 

Health Sector: Policy implication and Practice. 

International Journal of Health Governance. 

https://qmro.qmul.ac.uk/xmlui/handle/123456789/6

6522  

17. Alsayed, S. S. R., & Gunosewoyo, H. (2023). 

Tuberculosis: Pathogenesis, Current Treatment 

Regimens and New Drug Targets. International 

Journal of Molecular Sciences, 24(6). 

https://doi.org/10.3390/ijms24065202   

18. Amiri, H., Mohammadi, M. J., Alavi, S. M., & 

Salmanzadeh, S. (2021). Capture ‑ recapture based 

study on the completeness of smear positive 

pulmonary tuberculosis reporting in southwest Iran 

during 2016. BMC Public Health, 1–10. 

https://doi.org/10.1186/s12889-021-12398-w  

19. Arscott-Mills, T.; Ejelonu, A.; Mokalane, K.; 

Machao, G.; Kololo, S.; Ncube, R.; Caiphus, C.; 

Steenhoff, A. P. (2021). One third of child TB 

cases were missing from the national TB register in 

Botswana. Int. J. Tuberc. Lung Dis., 25, 142–144 

20. Auld SC, Shah NS, Andrews JR, Mathema B, G. 

N. (2021). Gender differences in tuberculosis 

notifications in the United States, 1993-2016. PLoS 

One., 16(4). https://doi.org/(4) 

Doi:10.1371/journal.pone.0249632  

21.  Biswas A, Rahman A, Islam MS, Rahman MM, 

Ahmed S, M. M. (2020). Urban-rural differences in 

the prevalence and determinants of tuberculosis in 

Bangladesh. J Public Health, 42(2). 

22. Biswas, B., Kumar, A., & Agarwal, N. (2020). 

Performance of revised national tuberculosis 

control program in Bihar : A situational analysis. 

Journal of Family Medicine and Primary Care, 

735–739. https://doi.org/10.4103/jfmpc.jfmpc  

23. Cardona, P.-J., Català, M., and Prats, C. (2020). 

Origin of tuberculosis in the paleolithic Reports, 

predicts unprecedented population growth and 

female resistance. Scientific, 10(1), 1–20. 

24. Chijioke-Akaniro, O., Ubochioma, E., Omoniyi, 

A., Omosebi, O., Olarewaju, O., Etolue, M., Asuke, 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(5), 1818-1823 | ISSN:2251-6727 

 
 

 

1823 

S., Aniwada, E., Ndubuisi, A. U., Ombeka, V., 

Agbaje, A., Lawanson, A., & Anyaike, C. (2022). 

Strategic Engagement of Private Facilities to 

Increase Public-Private Mix (PPM) Contribution to 

Nigeria Tuberculosis Case Notification. Journal of 

Tuberculosis Research, 10(03), 99–110. 

https://doi.org/10.4236/jtr.2022.103008  

25. Daniels, B., Kwan, A., Satyanarayana, S., 

Subbaraman, R., Das, R. K., Das, V., Das, J., & 

Pai, M. (2019). Use of standardised patients to 

assess gender differences in quality of tuberculosis 

care in urban India: a two-city, cross-sectional 

study. The Lancet Global Health, 7(5), e633–e643. 

https://doi.org/10.1016/S2214-109X(19)30031-2 

26. Dinkes Kota Semarang. (2022). Profil Kesehatan 

2022 Dinas Kesehatan Kota Semarang. Dinas 

Kesehatan Kota Semarang, 6(1), 1–6. 

27. Directorate General of Disease Prevention and 

Control Ministry of Health of the Republic of 

Indonesia. (2018). Guide-Determining-Burden-and-

Target-Coverage-Discovery-and-Treatment-of-TB-

2019-2024. In Ministry of Health of the Republic 

of Indonesia. 

http://www.jchr.org/

