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Abstract

Introduction: In 2023, the National Tuberculosis Control Program (NTP) achieved its highest ever tuberculosis treatment
coverage rate since its inception, with the rate of treatment coverage (incident case reporting) increasing from 70% in 2022 to
81% in 2023, a jump of 11 percentage points, and a decrease in the number of missing incident cases from 5,993 (30%) to 3,786
(19%). These results were achieved amidst an accelerated tuberculosis control effort, including the implementation of innovative
interventions in line with international commitments, and a radical withholding of health information by striking healthcare
providers. The PNT had to organize data entry workshops on the DHIS2 platform (the standard reporting tool) and active data
collection missions to prepare its annual performance report. This study was carried out to evaluate the PNT data management
system and to assess the quality of the data in the 2023 performance report. Methodology: This is a quantitative, cross-sectional,
descriptive, and analytical study conducted at the PNT, in the monitoring and evaluation office. The analysis of the collected
data was based on reports entered into DHIS2, the Excel file for active data collection, data quality audit tools, and the data
management system evaluation grid. Results: The TB data management system performed well, with a quality index of 85%.
The national data completeness rate for National Tuberculosis Control Program (NTP) entries in the DHIS2 system was 89.4%,
becoming lower in regions with higher rates of data retention, such as Kolda (33.3%), Fatick (78.1%), Tambacounda (82.1%),
and Thies (82.5%). The national compliance rate for reporting new TB cases was 88%, below the 95% standard, with 1,744
additional new cases reported in the performance report compared to the data entered in DHIS2. The rate was 96% for the
treatment success rate indicator and 99% for the mortality rate and the number of people who had contact with TB patients and
initiated preventive treatment. Conclusion: The results obtained show that the active data collection implemented by the NTP
has made it possible to capitalize on the missing data on incident TB cases in the DHIS2 in the performance report and to suggest
that there is likely added value from the innovative interventions implemented by the program in increasing the detection of
incident TB cases in 2023. However, efforts must continue to optimize the TB information management system and the quality
of data entered in DHIS2, the reference reporting tool.
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1. Introduction

Tuberculosis (TB) remains one of the world's major public
health emergencies. Despite medical and technological ad-
vances, it continues to pose a significant threat to public health,
particularly in low- and middle-income countries. According
to the World Health Organization (WHO), nearly 10.8 million
new cases were recorded in 2023, including approximately 1.3
million in children and adolescents under 15 years of age, and
662,000 cases co-infected with HIV. The disease remains the
leading cause of death from a single infectious agent, ahead of
HIV/AIDS, with nearly 1.3 million deaths annually. These
figures reflect the scale of the epidemic and the need for
strengthened international mobilization [1].

In response to this situation, the WHO launched the "End
TB" strategy in 2015, which aims to reduce incidence by 90%
and mortality by 95% by 2035, while eliminating the cata-
strophic costs borne by families. This strategy is part of the
Sustainable Development Goals (SDGs), which consider end-
ing the tuberculosis epidemic a priority. It is based on an inte-
grated approach, combining early detection, effective treat-
ment, targeted prevention, and reducing inequalities in access
to care [2].

In Senegal, tuberculosis remains a national public health
priority. The incidence decreased from 140 cases per 100,000
inhabitants in 2015 to 110 cases per 100,000 inhabitants in
2023, representing an 11% reduction. In 2023, the country re-
ported 16,660 new cases and relapses out of an expected
20,446, with a treatment success rate of 89% and a mortality
rate of 3%. These results demonstrate significant progress, but
nearly 19% of cases remain undetected or unreported, which
constitutes a major obstacle to achieving international targets
[3, 8].

The National Tuberculosis Control Program (NTP), respon-
sible for coordinating the national response, plays a central
role in implementing detection, treatment, and prevention
strategies. Since 2023, it has used District Health Information
Software 2 (DHIS2) as its primary reporting tool, in accord-
ance with the National Health and Social Information System
(NHSIS) [4, 5].

However, challenges remain: insufficient data complete-
ness, regional disparities, withholding of health information,
and dependence on parallel mechanisms such as active data
collection. These limitations weaken the reliability of the in-
formation system and compromise the country's ability to
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properly assess its performance [5].

In this context, the data quality audit of the 2023 perfor-
mance report is essential. It allows not only for verification of
the completeness, compliance, and consistency of the infor-
mation produced, but also for an evaluation of the tuberculosis
information management system in place. This process aims
to identify gaps, propose concrete solutions, and strengthen
epidemiological surveillance. It constitutes a key step in con-
solidating achievements, improving the credibility of the
health information system, and ensuring that tuberculosis con-
trol policies are based on sound evidence.

Conceptual Framework

The success of the tuberculosis control program depends on
the availability of high-quality and sufficiently comprehensive
data to measure the reach and effectiveness of interventions.
Data quality rests on six key factors:

1) qualified human resources: staff trained in NTP guide-
lines and in the use of collection and reporting tools,
available in sufficient numbers at each level;

2) infrastructure and logistics: computer equipment, infor-
mation management support, storage devices, electricity,
internet connection and access to the District Health In-
formation Software 2 (DHIS2) platform;

3) integration with NHSIS: data entry into DHIS2 after val-
idation, regular organization of coordination, monitoring
and audit meetings;

4) data recording and collection: availability of physical
and electronic tools to collect information;

5) data management procedures: clear guidelines on the re-
cording, transmission and validation of reports, role of
the District Medical Officer (DMO) in verification and
systematic feedback to providers;

6) Data storage system: physical archiving of forms and
electronic archiving via DHIS2, with confidential man-
agement of sensitive data (particularly for cases of drug-
resistant tuberculosis).

This conceptual framework shows that the quality of NTP
data depends on an integrated set of human resources, infra-
structure, procedures and control mechanisms, which must
work together to ensure reliable and useful information for de-
cision-making [3].
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higher-quality data.
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Figure 1. Conceptual framework for data management and reporting systems, functional areas, and data quality (Data Quality Assessment

Tool, Implementation Manual).

2. Purpose and Objectives

2.1. Aim

The aim of this study was to help identify the explanatory
intervention for the great progress made in the reporting of
incident TB cases in 2023.

2.2. General Objective

Conduct a national-level audit of the quality of NTP data in
2023.

2.3. Specific Objectives

The specific objectives (SO) of this study are as follows:

SO 1: Measure the quality of the TB data management sys-
tem of the Monitoring, Evaluation and Epidemiological Sur-
veillance Office of the NTP in 2023;

SO 2: Measure the completeness of TB reports for the 14
Regional Health Directorates (RHD) of Senegal in 2023;

SO 3: Verify the conformity of data on the reporting of in-
cident TB cases (new cases of all forms + relapses) between
DHIS?2 and the 2023 NTP performance report;
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SO 4: Verify the conformity of data on cases of successfully
treated tuberculosis patients between DHIS2 and the NTP per-
formance report in 2023;

OS 5: Verify the conformity of data on tuberculosis patients
who died during their treatment, between DHIS2 and the NTP
performance report in 2023.

3. Study Framework

The Health Information System of the National Tuberculo-
sis Control Program (NTP)

The National Tuberculosis $Program's (NTP) health infor-
mation system is an integrated component of the National
Health and Social Information System (NHSIS), which is un-
der the responsibility of the Health and Social Information
System Division (HSISD) of the Ministry of Health and Social
Action [4]. The HSISD ensures the overall governance of the
system, overseeing the collection, analysis, and dissemination
of health data, as well as its quality and availability for deci-
sion-making. Like other health programs, the NTP feeds into
this system through its monitoring and evaluation units, re-
gional focal points, and operational staff, thus guaranteeing a
regular flow of information from the field [3].

The data comes from routine activities conducted in public,
private, and semi-public health facilities, as well as Tubercu-
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losis Diagnostic and Treatment Centers (TDCs). These facili-
ties are the primary collection points, where tuberculosis cases
are registered and monitored. The information collected is
then transmitted to the Regional Health Directorates (RHD),
which consolidate and validate it before sending it to the NTP
Central Unit. The latter compiles and analyzes the data to pro-
duce quarterly and annual reports, which are integrated into
the NHSIS and used for strategic management [5].

The system relies on a modern digital infrastructure, with
the DHIS2 platform, adopted by Senegal in 2013, serving as
the official data entry and reporting tool. This platform ena-
bles data centralization, harmonization of data entry formats,
and improved accessibility for various stakeholders. The na-
tional data center in Diamniadio provides secure data hosting,
guaranteeing digital sovereignty and the confidentiality of
sensitive information, particularly that related to drug-re-
sistant tuberculosis [6].

To ensure data quality, several complementary mechanisms
are implemented. Performance monitoring committees oper-
ate at the national and regional levels to provide guidance and
coordination. Regular data reviews are conducted to verify

consistency, completeness, and compliance. Supervision and
field missions are used to monitor information quality, iden-
tify gaps, and strengthen the capacity of local stakeholders.
Finally, systematic feedback is provided to service providers
to improve data entry and reliability [5, 7].

The NHSIS is jointly funded by the State and technical and
financial partners. This combination allows for the mainte-
nance of the digital infrastructure, the training of human re-
sources, and the guarantee of the system's sustainability. How-
ever, it also exposes the system to a dependence on external
funding, which poses a challenge to its long-term viability [6].

Despite this robust architecture, implementation challenges
persist. The completeness of data entered into DHIS2 remains
insufficient in some regions, and these regional disparities af-
fect the overall performance of the system. The withholding
of health information by striking healthcare providers, due to
organizational or logistical constraints, undermines the relia-
bility of reports. Finally, the reliance on parallel mechanisms,
such as active data collection, reflects a difficulty in ensuring
systematic and exhaustive data collection through formal
channels [9]
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Figure 2. Tuberculosis Data Flow (excerpt from the NTP external review report, 2022).
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4. Method

This study is based on a quantitative, cross-sectional, de-
scriptive, and analytical approach, conducted within the mon-
itoring and evaluation office of the National Tuberculosis
Control Program (NTP). This methodology was chosen to al-
low for a systematic and objective analysis of the quality of
the data collected and reported in 2023.

4.1. Type and Period of Study

This is a cross-sectional study covering the entire year 2023.

The choice of this period allows us to take into account the
four reporting quarters and to assess the regularity, complete-
ness and conformity of the data on an annual basis.

4.2. Data Sources

The data used comes from three main sources:

1) the DHIS2 platform which is the official tool for entering
and reporting health data in Senegal,;

2) files from active data collection, developed during field
missions and semi-annual review workshops, in order to
catch up on delays or data entry gaps;

3) Data quality audit tools, including conformity and com-
pleteness assessment grids, as well as the system quality
index assessment grid.

4.3. Indicators Studied

Four key indicators were selected because they are essential
for measuring progress towards the objectives of the "End TB"
strategy:

1) The number of reported incident cases (new cases and

relapses, all forms combined);

2) The therapeutic success rate in drug-sensitive TB pa-
tients;

3) The death rate in drug-sensitive TB patients;

4) The number of contacts who have started preventive
treatment (PTT).

These indicators make it possible to assess both the system's
ability to detect cases, the quality of care, the associated mor-
tality and the effectiveness of prevention strategies.

Parameters Analyzed

Three dimensions of data quality were studied:

1) completeness: which measures the proportion of ex-
pected reports actually captured in DHIS2;

2) Compliance: which assesses the concordance between
the data entered in the DHIS2 and those appearing in the
performance report.

Data conformance gap (DC) = |Value provided — Value
found on site|. The ideal conformance rate is 100% [10];
system quality index (IQ), which is a composite score taking
into account governance, procedures, resources, tools, skills,
security and feedback.
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Quality Index = Total Score Achieved / Maximum Ex-
pected Score x 100. The ideal value for the IQ is 100%. The
interpretation of the quality index results is regulated in the
performance table below.

Performance Level Rating
[0%-50%] Low
[50%-80%[ Average
[80%-100%)] Good

Figure 3. Quality Index Performance Assessment Grid.

4.4. Data Collection Tools and Procedures

Data were extracted from DHIS2 on specific dates and then
reconciled with the active data collection Excel files. Stand-
ardized grids were used to assess completeness and compli-
ance. The quality index was calculated using a weighted
multi-criteria grid. The survey process followed several steps:

1) DHIS2 data by quarter and by region;

2) Comparison with performance report data and Excel

files;

3) Calculation of completeness and compliance rates by in-

dicator and by region;

4) data management system quality index.

4.5. Ethical Considerations

The study adhered to ethical principles of confidentiality
and data protection. The information used was aggregated and
contained no individual identifiers. Institutional authorization
from the NTP and DSISS was obtained for access to the data-
bases.

5. Results

5.1. Overall Performance of the Data
Management System

The evaluation of the NTP's data management system re-
vealed an overall quality index of 85%, indicating a perfor-
mance deemed "good." This score reflects relatively sound
governance, the availability of data collection tools, and satis-
factory analytical capabilities. However, certain dimensions,
such as the timeliness of data entry and the availability of spe-
cialized human resources, received lower scores, suggesting
significant room for improvement.

5.2. Data Completeness

The national data completeness rate for data entered into
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DHIS2 in 2023 was 89.4%, below the 95% threshold recom-
mended by the World Health Organization (WHO).

Table 1. Distribution of the completeness rate by RHD (2023).

Regional Health Directorate (RHD) Reports entered Reports expected Completeness (%)
Kaffrine 15 16 93,8
Dakar 95 108 88
Thies 33 40 82,5
Tambacounda 23 28 82,1
Louga 32 32 100
Ziguinchor 19 20 95
Sedhiou 12 12 100
Kedougou 12 12 100
Fatick 25 32 78,1
Kaolack 16 16 100
Diourbel 20 20 100
Saint-Louis 24 24 100
Matam 16 16 100
Kolda 4 12 333
Senegal 347 388 89,4

Analysis: Regional disparities are significant. Some regions reach or exceed the 95% threshold, while others, such as Kolda, Dakar, Fatick,
Tambacounda, and Thies, lag far behind. The gradual improvement observed between the first and fourth quarters is attributed to the semi-
annual review workshops and active data collection missions.

5.3. Data Compliance

Data consistency between DHIS2 and the performance report varied depending on the indicators.

Table 2. Level of Compliance Rate of NTP Indicators (2023).

Indicator Performance ratio value DHIS2 value Observed difference = Compliance (%)  Observed difference

Incident cases (new + 1,744 additional cases

16 660 14916 1 744 88 .
relapses) in the report
Therapeutic success - - - 96 Small gap
Drug- itive TB
rug-sensitive - - - 99 Near-perfect match
death
TPT contacts 10978 10 964 14 99 Near-perfect match

Analysis: The most significant discrepancies concern the reporting of incident cases, with a lack of compliance linked to late or missing entries
in DHIS2. On the other hand, the outcome indicators (treatment success, death, PTT) show excellent agreement, which demonstrates the good
quality of the treatment and prevention monitoring data.
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5.4. Consistency

Compliance of the indicator "Number of reported tuberculosis
cases"

Nationally, the conformity rate for this indicator is 88%,
with an overall discrepancy of 1,744 cases between the per-
formance reports (16,660 cases) and the DHIS2 data (14,916
cases). The best performance is observed in the regions of Ka-
olack, Saint-Louis, and Tambacounda, which show 100%
conformity, while Kedougou reaches 99%. Conversely, sig-
nificant discrepancies are observed in several regions, notably
Thies (55%), Fatick (82%), Kaffrine (87%), Sedhiou (92%),
and Matam (92%). The most concerning situation is in Kolda,
where the calculated conformity rate is strongly negative due
to a very large discrepancy between the reported data (564
cases) and those entered into DHIS2 (28 cases), likely reflect-
ing a major problem with data entry or consolidation.
Compliance of the indicator "Therapeutic success rate of
drug-sensitive TB patients "

National compliance for this indicator is 96%, indicating
excellent agreement between performance reports and the
DHIS2. Eight (8) regions show perfect compliance of 100%,
namely Diourbel, Kaolack, Matam, Saint-Louis, Sedhiou,
Tambacounda, Thies, and Ziguinchor. Some limited discrep-
ancies are observed in the regions of Louga (97%), Kedougou
(85%), and especially Kolda (69%). These results suggest
good control over the reporting of information on therapeutic
outcomes, despite some localized inconsistencies requiring
verification of the databases.

Compliance of the indicator "Death rate of drug-sensitive TB
patients "

This indicator shows the best results of all the indicators
analyzed, with a national conformity rate of 99%. All regions
show 100% conformity, with the exception of Kaffrine (88%),
where a slight discrepancy was observed between the two data
sources. This high degree of agreement demonstrates the high
quality of tuberculosis-related death monitoring and satisfac-
tory harmonization between programmatic reports and the
DHIS2 system.

Compliance of the indicator "Number of contact persons who
have started preventive treatment”

This indicator shows excellent national compliance of 99%,
with only 14 discrepancies between the performance reports
(10,978) and the DHIS2 (10,964). Nine (9) regions have per-
fect compliance of 100%, namely Diourbel, Fatick, Kaolack,
Kedougou, Kolda, Matam, Sedhiou, Tambacounda, and
Ziguinchor. Minor discrepancies are observed in Louga (99%),
Saint-Louis (97%), and Kaffrine (93%), without any major
impact on the overall quality of the information.

The overall analysis highlights good data quality between
the performance reports and the DHIS2, with national compli-
ance rates between 96% and 99% for three (3) of the four (4)
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indicators analyzed. The main discrepancies concern the indi-
cator relating to the number of reported tuberculosis cases, for
which national compliance is only 88%, due to particularly
large gaps observed in certain regions, notably Kolda and
Thies.

These results suggest that the data control and validation
mechanisms are generally functional. However, targeted
strengthening of data quality, particularly during the compila-
tion of case notifications, remains necessary in the regions
with the greatest discrepancies. Biannual review workshops,
supervision, and regular data validation missions could further
improve consistency between different sources of information
and enhance the reliability of the national tuberculosis surveil-
lance system.

5.5. Regional Analysis

The national completeness rate for quarterly TB, TB/HIV,
and TB/Diabetes reports entered into DHIS2 in 2023 was
89.4%, with 347 reports entered out of an expected 388. This
result reflects an overall satisfactory performance in terms of
programmatic data collection, although it remains slightly be-
low the 95% threshold generally recommended for optimal
surveillance.

Regional disparities in the completeness and conformity of
tuberculosis data are particularly marked and reveal structural
weaknesses in the health information system:

1) The analysis highlights significant regional disparities.
Several regions achieved 100% completeness, notably
Louga, Sedhiou, Kedougou, Kaolack, Diourbel, Matam,
and Saint-Louis, demonstrating the effective operation
of the data notification and transmission system. Ziguin-
chor (95.0%) and Kaffrine (93.8%) also showed satis-
factory performance, close to the expected level.

2) Conversely, some regions show insufficient complete-
ness levels, notably Fatick (78.1%), Tambacounda
(82.1%), Thies (82.5%), and especially Kolda (33.3%),
which has the lowest performance in the country with
only four reports submitted out of twelve expected. De-
spite a completeness rate of 88.0%, Dakar has the high-
est volume of expected reports, which may pose an ad-
ditional challenge for monitoring and regular data trans-
mission. These results reflect persistent difficulties re-
lated to the availability of human resources, connectivity,
and supervision. They necessitate targeted interventions,
including strengthening local supervision, logistical sup-
port, and ongoing training for stakeholders.

Compliance gaps are more pronounced in regions with low
completeness, confirming the direct relationship between re-
porting quality and indicator reliability. Indeed, low complete-
ness rates lead to inconsistencies in the reporting of incident
cases and treatment outcomes, thereby undermining the cred-
ibility of the data used for monitoring and evaluation.
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6. Discussion

6.1 Quality of the Tuberculosis Data
Management System

Data quality is essential for the production of reliable infor-
mation and decision-making in the National Tuberculosis
Control Program (NTP) [10]. In our study, the data manage-
ment system performed well overall with a quality index of
85%, a result comparable to that reported in Ethiopia by Sol-
omon Mastewal et al. (82.5%) [14].

The highest-performing areas were "Links with the SNIS"
and "Data Collection and Reporting Forms and Tools," each
achieving a score of 100%. The area related to "Indicator Def-
initions and Reporting Guidelines" reached 88%, but remains
limited by the absence of a specific document describing data
management procedures. Similar findings have been reported
in the Democratic Republic of Congo regarding the inade-
quacy of standardized definitions and written reporting guide-
lines [11]. Furthermore, the need to strengthen tools for link-
ing systems, processes, and indicators has also been high-
lighted in the literature [12].

The weakest performance was observed in "Capabilities,
Roles, and Responsibilities" (75%) and "Data Management
and Quality Control Processes" (72%). These results could be
explained, in particular, by the absence of an epidemiological
surveillance officer, insufficient staff training, and a lack of
formalized procedures for data management and control.
These difficulties are consistent with those described in sev-
eral studies that highlight the influence of organizational fac-
tors, staff capabilities, and structural weaknesses in infor-
mation systems on data quality [12, 16, 21].

6.2. Completeness of NTP Data at the National
Level

The national tuberculosis data completeness rate in the
DHIS2 was 89.4% in 2023. This situation is mainly linked to
the withholding of health information observed during this pe-
riod. The Kolda region recorded the lowest completeness
(33.3%), while several regions reached 100%. The Dakar (44%
of cases) and Thies (13% of cases) regions, which have the
highest tuberculosis burden in the country, also had lower than
expected completeness levels, which could compromise the
monitoring of the E$nd TB strategy objectives [17].

To address these shortcomings, the National Transparency
Program (NTP) organized data review workshops and active
missions to collect missing reports. These measures improved
the national completeness rate to 94.58%, with particularly
significant progress in the regional health districts (DRS) of
Kolda (33.3% to 100%), Thies (82.5% to 90%), and Dakar
(87.9% to 95.4%).

However, the level observed in 2023 remains lower than
those reported in 2021 and 2022 [3]. Similar results have been
observed in other African contexts, notably in the Democratic
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Republic of Congo where completion rates of between 98%
and 100% have been reported [18].

6.3. Data Compliance

The compliance rate for reporting incident tuberculosis
cases was 88%, below the standard of 95%. The observed dis-
crepancy corresponded to 1,744 additional cases reported in
the annual report compared to the data available in DHIS2,
primarily concentrated in the Thie, Kolda, and Dakar regions.
This situation is mainly attributable to the withholding of
health information and the subsequent retrieval of data during
field missions. Similar difficulties have been described in
other health information systems in Africa [10]. These results
are consistent with the work of Solomon M et al. in Ethiopia,
who found an overall accuracy of 76%, and with Nicol and
Heunis in South Africa, who highlight the impact of human
and organizational factors on data quality [15, 16].

The WHO emphasizes that data quality assessment is es-
sential to identify weaknesses in surveillance systems [13].
Several studies have also shown that poor data quality pro-
motes underreporting and limits the ability of programs to ef-
fectively target their interventions [12, 19].

Furthermore, the other assessed indicators showed satisfac-
tory levels of compliance: 96% for treatment success, 99% for
the mortality rate, and 99% for preventive contact tracing.
These results reflect good consistency between the DHIS2
data and those in the annual report. However, the persistence
of some discrepancies confirms the need to strengthen quality
assurance mechanisms and consolidate the use of DHIS2 as
the sole source for reporting program performance [10, 20].

7. Conclusion

The 2023 data quality audit of the National Tuberculosis
Control Program (NTP) highlights significant progress, but
also persistent challenges. The results show an improved treat-
ment coverage rate and a reduction in missed cases, reflecting
the positive impact of implemented interventions. The con-
sistency between the increase in reported cases, the improved
treatment success rate, and the decrease in the mortality rate
confirms the growing effectiveness of the care system.

However, the completeness and consistency of data at the
national level remain compromised by regional disparities and
a continued reliance on active data collection. These limita-
tions undermine the stability of time series and the reliability
of the national health information system. The discrepancies
observed between the DHIS2 and the performance report
highlight the need for full system digitization, written proce-
dures for managing anomalies, and ongoing training for stake-
holders.

Data quality remains a key lever for guiding policies, im-
proving care, and accelerating the fight against tuberculosis.
To achieve the ambitious targets of the End TB strategy, Sen-
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egal must consolidate its gains by strengthening data govern-
ance, harmonizing reporting practices, and ensuring regular
oversight.
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