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Abstract This study aimed to analyze the interval between the dates of notification and data entry of suspected 
dengue cases and discuss the properties of epidemiological data monitoring dashboards. Applied research with quan-
titative analysis of the time between notification and data entry, using the Cross-Industry Standard Process for Data 
Mining (CRISP-DM), for the construction of the dashboards. This was developed at the Center for Strategic Health 
Surveillance Information in Campo Grande. The results revealed a period exceeding seven days in 93.33% of cases. 
The monitored dashboards included Arboviruses, Respiratory Syndromes, Attendance, and quantitative and quali-
tative notifications. We observed data integration, as information process are performed in Power BI, consolidating 
data from two to four health information systems. The contextual study and its temporal relationship are complied 
with in all dashboards with epidemiological indicators. The study concludes that using interactive epidemiological 
dashboards for surveillance and healthcare management decision-making is relevant.
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Epidemiological data monitoring dashboards as a surveillance 
and healthcare management strategy
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Introduction

In recent decades, the outbreaks and epidemics 
of respiratory syndromes, arbovirus and oth-
er infectious diseases have occurred frequently, 
with seasonal and geographical variation, gen-
erating significant demands to health systems. 
The control and proper management of diseases 
depend on the availability of data that adequately 
express the epidemiological situation and the dy-
namics of disease behavior1.

The International Health Regulation (IHR) 
advised that public health emergency surveil-
lance services were implemented to seek and 
develop work strategies and methods to detect, 
process, and produce relevant information from 
the data generated in many healthcare points2.

In Brazil, the Ministry of Health significant-
ly fostered health surveillance by implementing 
strategic nationwide health surveillance centers, 
the CIEVS Network. The national CIEVS was 
established first, and the network comprises 190 
centers2,3. The activities developed by CIEVS, 
such as coordinating actions facing the Zika Virus 
Public Health Emergency in 2015, COVID-19 in 
2020, and interventions in environmental disas-
ters, show their relevance in the performance of 
accurate and timely response actions3.

Therefore, to improve the performance of re-
sponse to public health emergencies and guide 
care and management actions, we should analyze 
the health situation based on complete, real-time 
epidemiological data that can predict possible 
scenarios. Thus, epidemiological intelligence in-
cludes the surveillance of diseases and conditions 
and the ability to trigger quick responses, includ-
ing risk assessment, prevention, and promotion 
strategies, information subsystems, and health 
situation analysis from the multisector and geo-
political perspective4.

Franco Netto5 highlights the need for system-
atic collection and use of epidemiological data to 
plan, implement, and evaluate disease control. 
The analysis of the most sensitive epidemiolog-
ical situation of diseases prioritizes suspected 
cases when individuals first contact the health 
system seeking care. Thus, surveillance services 
need to recognize that the date of notification 
and the onset of symptoms indicate outbreaks 
and disease epidemic peaks and inform us about 
the local surveillance system’s work and data 
quality.

The Notifiable Diseases Information System 
(SINAN) contains the official data on the epide-
miological characteristics of diseases. The time 

elapsed from the identification of the suspected 
case, the completion of the epidemiological in-
vestigation form, and the availability of labora-
tory diagnosis information up to entering data 
in the system hamper the timely analysis and 
use of data for decision-making. Therefore, there 
is a limitation in analyzing SINAN’s data infor-
mation, as records in the tokens and subsequent 
entry in an offline environment and the export 
with weekly periodicity implies a significant de-
lay in processing and visualizing information. 
This situation generates difficulty in using these 
data for immediate decision-making in the face 
of increased service, the emergence of suspect-
ed cases, or with altered epidemiological clinical 
profile.

Regarding the information generated by 
health surveillance services, the high volume of 
data distributed in various health and database 
information systems, whose integration is partial 
and with low visibility, is known. There is, there-
fore, a difficulty in accessing and visualizing data 
simultaneously for comparative and more com-
plete analysis. Also, some data are inconsistent 
and redundant6,7. 

Therefore, another fragility of the informa-
tion environment is the dispersion of data from 
several sources that do not allow data interop-
erability or automatic consumption by analysis 
tools. The challenge set developing monitoring 
dashboards that would enable data visualization 
in a timely and integrated fashion. Dashboards 
are performance measurement tools that moni-
tor structure, process, or result variables through 
questions. They consist of an electronic dataset 
and presentation of graphic format results. Dash-
board properties comprise database integration, 
context study, and their relationship with time 
(retrospective, real-time, or prediction), a visual-
ization proposed per the monitored process type, 
and usability8,9.

This article aims to analyze the delayed in-
clusion of notifications in the official system and 
measures to mitigate the effects of the delay and 
discuss the properties of monitoring dashboards 
to view epidemiological information for several 
surveillance and healthcare management levels.

Methods

This applied research focuses on the problems 
in the activities of institutions and organizations 
to elaborate diagnoses, identify issues, and seek 
solutions10. The study was developed at the Cen-
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ter for Health Surveillance Strategic Information 
of Campo Grande, the Municipal Health Secre-
tariat of Campo Grande, MS. The project was ap-
proved by the Human Research Ethics Commit-
tee of the Federal University of Mato Grosso do 
Sul (UFMS) CAAE 7540023.6.0000.0021, under 
Opinion No. 6.511.491. The first stage was quan-
titative research from the 2022 and 2023 second-
ary data of SINAN Online based on the notifica-
tion and entry dates used to analyze the behavior 
of this interval. The second stage employed the 
secondary data from the search in the SINAN 
database, SIVEP Gripe, Urgent and Emergency 
Care Network Service Management System (Hy-
gia), and CIEVS Notification Forms. The analysis 
developed was subsidized in epidemiological and 
information technology studies.

The methodology used for the construction of 
monitoring dashboards was CRISP-DM, which is 
a structured and comprehensive framework for 
data analysis11. The process of building interac-
tive epidemiological dashboards using Microsoft 
Power BI, based on this methodology, comprises 
six distinct and interrelated stages.

The first stage was Business Understanding, 
in which we sought to understand the dash-
board’s objectives, identify the critical issues 
and indicators to be addressed, and define the 
needs of the analysis in question. At this stage, 
one of the main activities was to determine the 
business objectives related to the data mining 
project, which means identifying the main is-
sues or challenges that the organization faces and 
can be addressed with data analysis. Translating 
these issues into clear and measurable goals for 
the project is crucial. Moreover, it was crucial to 
understand the business’ current state of affairs, 
which involves investigating existing processes, 
available resources, and any restrictions that can 
affect the data mining project. Understanding 
the context in which data is being generated and 
used is essential to ensure the relevance and ef-
fectiveness of proposed solutions. 

In CIEVS monitoring dashboards, we con-
sidered the scenario of monitoring a condition 
and its characteristics under analysis. Indicators 
and calculation formulas are established at gov-
ernment levels and accessed in the surveillance 
guides or ministerial manuals. We aimed to iden-
tify the information usually searched for and 
required by high management, the press office, 
health professionals, and researchers.

The next stage was Data Understanding, 
which includes identifying data sources, per-
forming a quality assessment, understanding rel-

evant variables, and undertaking an exploratory 
analysis. In CIEVS monitoring dashboards, we 
identified the databases needed for the analysis 
with the technical area responsible for the con-
dition. Then, we searched for data with the Min-
istry of Health data dictionaries to identify the 
variables for building the dashboard.

The third stage was Data Preparation, which 
aimed to feed the dashboard. It involved data 
cleaning, addressing missing values, standard-
ization, and transformation, as needed. In CIEVS 
monitoring dashboards, this stage was primarily 
performed under Power BI’s Extract, Transform, 
Load (ETL), the Power Query. Files were extract-
ed manually through database export modules 
to ministerial systems and stored in a predeter-
mined location with a standard nomenclature 
in local folders to facilitate the incremental up-
date process and consumed via Power Query or 
Power BI web data retrieval tool when stored in 
Google documents, such as notification forms 
data. At this point, we can group annual databas-
es, remove unused variables per the data under-
standing stage, create new variables such as age 
and age range from the date of birth using the 
M language, correct the type of variables, create 
auxiliary databases such as consolidated data 
tables and dimension tables, as per the business 
understanding stage.

The next stage, called Modeling, focused on 
creating effective data models to support dash-
boards and creating layout and graphic elements 
to provide information in an organized and vi-
sually understandable way. In CIEVS, monitor-
ing dashboards include creating measures within 
Power BI, such as incidence and mortality rates 
using DAX language, making the layout to guide 
visual positions in FIGMA, and creating graphs 
and tables per the business understanding stage.

Evaluation was the fifth stage and involved 
evaluating the dashboards regarding effective in-
formation communication. End users participat-
ed in practical tests to provide valuable feedback. 
This interactive process aimed to ensure that 
the dashboards met the needs identified in the 
business understanding stage and identify possi-
ble errors and divergent information. In CIEVS 
monitoring dashboards, the validation was made 
with the technical area responsible for the con-
dition, which provided the business rules for the 
dashboard and the CIEVS team. The dashboard 
was appreciated concerning the data presented 
and information layout. Data preparation and 
modeling processes are reviewed if non-compli-
ances are found and, if necessary, corrected.
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The final stage is Deployment and making 
dashboards accessible to end users. Continuous 
maintenance plans and regular updates have 
been established to ensure the continuous rele-
vance of data and insights presented. In CIEVS 
monitoring dashboards, this stage included pub-
lishing and disseminating the dashboard address 
available to the entire population, health profes-
sionals, and public management, ensuring timely 
access and data transparency.

Results

SINAN dengue database analysis contains the sys-
tem of notification and entry in the system so that 
the difference between the variables informs the 
time interval between the two, as shown in Graph 
1. Regarding the study of the period between the 
notification and entry dates, we analyzed 17,544 
datasheets of 2022 and 15,789 datasheets of 2023, 
totaling 33,333 datasheets.

We can observe from Graph 1 and the data se-
lected from SINAN that the mean, median, first, 
and third quartiles of entry time were 31, 25, 13, 
and 28 days in 2022 and 26, 23, 14, and 34 days in 
2023, which shows a lack of timely data to be made 
available for management to make decisions.

In order to obtain notification information in 
real-time, CIEVS implemented links in the form 
to register diseases, conditions, and notifiable 
events to promote timely notification by health 
services. This process is conducted via Google 
Forms, which allows immediate search of all no-
tifications made in Campo Grande to CIEVS and 
the technical areas related to conditions since 
March 2022. The forms are completed by all 10 
emergency care units in the capital and the 16 
public and private hospitals, receiving, on average, 
236 monthly reports only of notifiable conditions 
or conditions of local health interest. As a result, 
the previously mentioned delay in the availability 
of information was overcome, enabling more agile 
decision-making, aligned with the conditions’ se-
verity/emergency.

The dashboards presented operate with 
SINAN’s national databases, the Influenza Epide-
miological Surveillance System (SIVEP-Gripe), 
and the National Dengue Control Program Sys-
tem (SisPNCD), along with two municipal sys-
tems (Hygia and Planilha Geral de Ovos) and two 
databases developed in the very service (qualita-
tive and quantitative notification). Monitoring 
dashboards highlight data integration and visual-
ization. 

The arbovirus dashboard retrospectively 
presents the characteristics of the disease by age 
group, sex, place of residence, and care, including 
an interactive map. The dashboard presents ep-
idemiological indicators, such as incidence and 
lethality rates, which compare years and other 
local realities at the level of neighborhoods, dis-
tricts, or other municipalities. Besides this tem-
poral comparison, one of the main features in the 
dashboard is the control diagram, which indicates 
whether or not the number of cases reported in 
the current year is within normal limits accord-
ing to the epidemic threshold per the method ad-
opted by the Ministry of Health. The dashboard 
is fed with databases from 2008 to 2023 from 
SINAN Online, with 274,835 notifications, of 
which 156,067 are positive cases and 80 deaths, 
which shows mean lethality, mortality, and inci-
dence rates of 0.03%, 8.49/100,000 inhabitants, 
and 29,178/100,000 inhabitants, respectively. The 
age distribution displays the same behavior as the 
population distribution as a whole, with more ro-
bust ranges in the 10-49 years range. The distri-
bution by sex shows most cases in females, with 
55.8% of cases, as per Figure 1. The dashboard 
also provides georeferencing of cases reported by 
neighborhood and health district of the munic-
ipality, where one can see the highest incidence 
of cases in the Anhanduizinho, Imbirussu, and 
Segredo districts, which coincide with the larg-
est populations in Campo Grande. Besides epi-
demiological data, the dashboard provides care 
information on dengue care in PHC units and 
urgent and emergency care units in the city. Con-
solidating all this information in a single location 
allows timely analysis and decision-making by 
managers. The dashboard is used in all arbovirus 
situation room meetings that occur weekly in the 
municipality.

The respiratory syndromes dashboard ret-
rospectively presents the characteristics of the 
disease by age group, sex, etiological agent, evo-
lution, and reporting unit. It also separates data 
on Flu Syndrome (FS) and Severe Acute Respi-
ratory Syndrome (SARS), comparing the last two 
years of these conditions. It is fed with 2020 to 
2024 SIVEP-Gripe and e-SUS Notifica systems 
databases. It displays 29,980 SARS notifications 
and 381,720 FS notifications. On the compara-
tive pages, we can observe the milder behavior 
of both diseases in 2023 against 2022, including 
the change in the backdrop of SARS etiological 
agents. The municipality recorded 6,869 SARS 
cases in 2022 and 3,133 SARS cases in 2023. The 
age profile has also changed, with a higher rela-
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tive incidence in older adults in 2022 (36.48%) 
against 2023 (22.06%). Considering the etiolog-
ical agent, COVID-19 represented fewer cases in 
2023 (10.44%) than in 2022 (28.74%), while rhi-
novirus showed an increase with a share of 6.57% 
in 2022 and 11.49% in 2023, along with the respi-
ratory syncytial virus, which accounted for 4.09% 
of cases in 2022 and 13.53% of cases in 2023. Data 
on respiratory syndromes are shown in Figure 2.

The qualitative and quantitative notification 
monitoring dashboard (Figure 3) shows data on 
completing the notification links consolidated, 
bringing information about the notifying units, 
notification shift, notified condition, historical 
series, and neighborhood of residence of the no-
tified case. The data provided by this dashboard 
allow us to understand the health situation now 
more assertively, as its information is, among the 
analyzed to date, the one with the shortest inter-
val between notification and availability on the 
dashboard.

The customer service dashboard provides 
care information promptly, quantifying care by 
epidemiological week, incident unit, shift, proce-
dure, and condition (using the customer service 
ICD-10 to create this distinction). With care data 
from emergency care units, information on what 
occurs at the entry points of the municipal health 
system is available more quickly, which allows for 
identifying changes in epidemiological patterns 

before notifications are recorded. The dashboard 
is fed with 2022 and 2023 databases from the Hy-
gia system, which is a medical record system used 
by urgent care units in Campo Grande. The dash-
board presents 4.57 million services from 2022 to 
2023, with a predominance of females (63.72%). 
The services are distributed by reporting unit 
and show that the Leblon Emergency Care Units 
(UPA), UPA Coronel Antonino, and UPA Uni-
versitário are the units with the highest number 
of services provided, with 653,003, 604,757, and 
521,546 services each, respectively. Regarding 
health problems, the most frequent services are 
for tests and investigations, respiratory syn-
dromes, and musculoskeletal system diseases, 
with 804,510, 414,890, and 104,070 services each, 
respectively. The distribution of services through-
out the year is uniform despite the region’s sea-
sonality, as shown in Figure 4.

Discussion

The results indicate that in 2022 and 2023, most 
dengue case notifications were entered later than 
seven days after their date – 91.57% in 2022 and 
95.29% in 2023. The seven days were considered 
the parameter because according to the Ministry 
of Health’s ordinance on notifiable diseases, con-
ditions, and events (DAE), dengue is notifiable 

Graph 1. Difference between the date of notification and the date of entering data in dengue notification forms, in 
days, in Campo Grande-MS, 2022 and 2023.

Source: Online Dengue SINAN Municipal Health Secretariat of Campo Grande, 2024.
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weekly12. However, it is known that the increase 
in demand from people with suspected dengue 
fever, even in a shorter period, can lead to work 

overload and a drop in the quality of care. Other 
mitigation measures often need to be implement-
ed frequently. 

Figure 1. CIEVS Arboviruses Dashboard, Campo Grande-MS, 2023.

Source: CIEVS-CG/SESAU Arboviruses Dashboard (https://bit.ly/3GCdH39).

Figure 2. Respiratory syndromes dashboard.

Source: Respiratory Syndromes Dashboard (https://bit.ly/3H4qImH.
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Adopting technology for communicating 
suspected DAE cases via Google Forms showed 
its relevance, as health professionals can report 
immediately after care. The CIEVS team accesses 
the spreadsheet in real-time to monitor and com-
municate cases. This tool was critical for timely 
surveillance and adequate response.

The database integration property is found in 
all the dashboards to meet the dashboards’ desir-
able properties, as information is consumed and 
handled by the Power BI ETL platform, and each 
dashboard consolidates two to four health infor-
mation systems and other databases. Regarding 
the study of the context and its temporal relation-
ship, this property is fulfilled in all dashboards, 
as its construction starts from the first stage of 
the CRISP-DM methodology, which aims to un-
derstand what information should be included 
in the dashboard, including retrospective data 
and the principal epidemiological indicators. 
Considering data visualization and usability, 
the graphics and visual elements allow an easier 
understanding of consolidated data using color 
patterns, graphics known and frequently used by 
users, user guides, and maps.

The data presented here show the relevance 
of building and using interactive epidemiologi-
cal dashboards for streamlining surveillance and 

healthcare management, standing out as an es-
sential tool for exploring information in several 
sectors. Dashboards are relevant in data analysis, 
given the ability to provide a systematic and itera-
tive approach adapted to address epidemiological 
data’s complexity and heterogeneity. By guiding 
healthcare professionals through distinct stages, 
from understanding the context to the practical 
implementation of solutions, CRISP-DM offers a 
precise roadmap for developing robust and inter-
pretable analyses. This methodology contributes 
to adequately structuring data, ensuring quality 
and reliability. It facilitates the identification of 
patterns, trends, and crucial insights for making 
informed decisions in public health without for-
getting the importance of data quality8.

Gartner Magic Quadrant analysis was critical 
in choosing which platform to use, objectively 
assessing Power BI’s capabilities, and positioning 
against other BI solution providers. This analy-
sis guided the methodological decision, ensur-
ing that the chosen platform offered innovative 
functionality in data analysis and visualization, 
besides a solid foundation of support and ongo-
ing development.

The multidimensional nature of monitor-
ing dashboards plays a crucial role in building 
healthcare data transparency. This transparency 

Figure 3. CIEVS monitoring dashboard for qualitative and quantitative notifications, Campo Grande-MS, 2023.

Source: CIEVS-CG/SESAU monitoring dashboard for qualitative and quantitative notifications (https://bit.ly/3L5nFwv). 
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Figure 4. Customer service dashboard.

Source: Customer service dashboard (https://bit.ly/3pq8HJf).

indicates care quality and is essential for estab-
lishing trust and collaboration between health 
professionals, managers, the media, local coun-
cils, and the population. Comprehensive data vis-
ibility creates a solid foundation for very active 
community participation in health promotion, 
resulting in a more collective and engaging ap-
proach.

Monitoring dashboards are strategic tools 
that provide a comprehensive and detailed view 
of community health conditions. These dash-
boards direct health professionals to provide 
more localized, territory-centered, preventive 
care. The ability to anticipate needs and identi-
fy emerging trends reinforces PHC as the solid 
foundation for the health system.

Implementing disease monitoring dash-
boards affects how health actions are planned 
and implemented. Healthcare managers can 
quickly respond to disease outbreaks by adopting 
a data-driven approach and adjusting prevention 
strategies and resource allocation based on re-
al-time data. This situation increases operational 
efficiency and allows more effective response to 
epidemiological events, contributing to the rapid 
containment of public health threats.

The next step in the evolution of monitoring 
dashboards is integrating with electronic medi-

cal records, replacing traditional notification and 
surveillance methods. This change represents a 
technological modernization and transformation 
in understanding and responding to community 
health. According to Bastos et al.13, the ability to 
perform nowcast and forecast provides a more 
predictive and proactive vision, allowing for a 
more efficient allocation of resources, personal-
ized interventions, and highly resilient manage-
ment in the face of emerging challenges.

The Campo Grande-MS study reveals chal-
lenges in health surveillance, such as case noti-
fication delays, data dispersion across different 
sources, and the need to guarantee the quality 
of information. The delayed data entry in the 
SINAN system hinders the analysis and real-time 
decision-making. However, solutions such as 
integration with electronic medical records and 
Google Forms can reduce this problem. Data 
dispersion hampers access and comparison, but 
building interactive epidemiological dashboards 
and integrating different data sources can help 
resolve this issue. Data quality is fundamental 
to achieving reliable results. However, the study 
does not present specific measures to guarantee 
its quality. We should note that the study results 
are specific to Campo Grande/MS and may not 
be generalizable to other realities, requiring us to 
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consider each region’s socioeconomic, cultural, 
and epidemiological characteristics.

The study brought some perspectives, such 
as investigating the use of artificial intelligence 
and machine learning to analyze epidemiolog-
ical data, evaluating the impact of monitoring 
dashboards on decision-making and popula-
tion health, and exploring the use of monitoring 
dashboards for other public health fields, such as 
human and financial resource management. 

By addressing these perspectives, future re-
search can strengthen health surveillance and 
contribute to more effective and efficient deci-
sion-making, aiming to improve the population’s 
health.

Final considerations

The interval between notification and entry of 
forms, as shown by the dengue data, evidence the 
need to obtain information related to diseases of 
public health interest quicker, as done by CIEVS-
CG. 

The transition of healthcare data analysis 
from a retrospective perspective to a more up-to-
date and proactive scenario is a significant mile-
stone in the evolution of healthcare management. 
By adopting grievance monitoring dashboards, 
we move beyond the traditional notary method, 
entering an era of intelligence that informs and 
transforms decision-making processes and stra-
tegic actions, which implies better health man-
agement and promotes timely, comprehensive, 
and equitable care for the community and terri-
tories.

The data presented here reveal the relevance 
of building and using interactive epidemiologi-
cal dashboards to streamline surveillance and 
healthcare management. Through analyzing 
arbovirus dashboards, services, and respirato-
ry syndromes, we identified and understood 
the main challenges and opportunities for con-
trolling dengue, streamlining the management of 
health services, and making strategic data-based 
decisions.
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