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ABSTRACT

OBJECTIVE: To propose a method for detecting and analyzing under-registration and highlight 
its potential financial effect in view of the implementation of the Previne Brasil Program. 

METHODS: An ecological study was carried out to analyze cytopathological exams in 
programmatic area 3.1 in the municipality of Rio de Janeiro. The data was collected from the 
Departamento de Informática do Sistema Único de Saúde (DATASUS - Department of Informatics 
of the Unified Health System) database, including information on reports from outsourced 
cytopathology laboratories and those available in the Sistema de Informação em Saúde para 
a Atenção Básica (SISAB - Health Information System for Primary Care) and the Sistema de 
Informação do Câncer do Colo do Útero (SISCOLO - Cervical Cancer Information System)  
of DATASUS/Ministry of Health. 

RESULTS: The estimated under-registrations per health unit totaled 108,511 exams in the 
last two years in the programmatic area 3.1 area, which corresponds to an estimated total of 
R$ 435,129.00 that would have been foregone if the Previne Brasil Program had been in place 
during the period studied. 

CONCLUSION: The article’s main contribution lies in the presentation of empirical evidence 
of the potential effects of under-registration on Primary Health Care financing. In addition, 
there are two other significant findings - firstly, it highlights weaknesses in the process of 
recording health information inherent to vulnerable regions; secondly, it indicates a vicious 
circle potentially fueled by sudden changes in Primary Health Care funding conditions, in 
addition to potential consequences for other levels of care.
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INTRODUCTION

The Previne Brasil Program, established by Ordinance No. 2.979 of November 12, 20191 
changed the ways in which resources are passed on to fund Primary Health Care (PHC), 
which are now distributed based on four criteria: weighted funding; payment for performance; 
incentives for strategic actions; and financial incentives based on population criteria.  
In relation to the previous funding model, the transfer based on service performance 
replaced the fixed primary care floor (PCF), which guaranteed minimum transfers based 
on the populations covered. This change has not only put pressure on PHC coverage but 
has also demanded management mechanisms to guarantee the reliability of the recording 
of procedures carried out by health departments. This is a problem for the most vulnerable 
territories, in which the recording of health information suffers various disruptions, from 
difficulties in capturing it to a lack of resources for proper analysis.

Before the Previne Brasil Program was set up, Primary Care funding was made up of 
the fixed and variable PCF. The value of the fixed PCF was calculated per capita, i.e. 
based on the population estimated by the Instituto Brasileiro de Geografia e Estatística  
(IBGE - Brazilian Institute of Geography and Statistics) in relation to the registered  
population, ranging from R$ 23.00 to R$ 28.00. The variable PCF, on the other hand, was 
conditional on the implementation of the Family Health Strategy by municipal managers2. 
Thus, the introduction of Previne Brasil changed the financing of the teams, which meant 
adopting new procedures for feeding in the data and, consequently, new routines and 
management processes for PHC professionals3.

It is important to note that the records of procedures, exams, consultations, and 
conduct adopted by health professionals enable communication between members of 
the multidisciplinary team and the continuity and longitudinality of the care provided 
to users. By providing direct evidence of health events in the territories, they support 
the decision-making, planning, execution, and evaluation processes. They are therefore 
primary parameters for performance pay, even though they are not precise indicators of 
the expansion of access or the quality of services. In addition, the lack of or incomplete 
recording of information on the socio-economic profile, the health situation of patients, 
and the procedures carried out during care is a prevalent and historic problem in the 
Unified Health System (SUS)4–7. 

Under-recording refers to the number of events that should be recorded but end up 
ignored or lost in health information systems. This can occur in various areas, such as the 
community, work centers, health services, and the Epidemiological Surveillance System,  
among others8. 

The introduction of a performance-based funding model - especially with the discontinuation 
of the fixed PCF - increases the potential for underfunding, especially in more vulnerable 
regions or municipalities, which usually face more difficulties in modernizing their 
management processes, in order to guarantee the reliability of the registry3.

In this way, understanding the financial impacts of under-registration on the allocation of 
PHC resources and informing the agents involved of the need to improve their management 
is of fundamental importance to enable and guarantee the successful implementation of new 
pay-for-performance models in the SUS. In this context, the article highlights the potential 
financial effect of under-registration in the face of the implementation of the Previne Brasil 
Program, proposing an analysis method in which cytopathological exams in programmatic 
area (PA) 3.1 of the municipality of Rio de Janeiro are analyzed.

The women’s health line of care, which is directly related to the demand for cytopathology 
tests, was chosen for this study because it is representative of the importance of qualified 
information in the articulation between levels of care for the resilience of services. Its correct 
recording is important not only in terms of possible financial impacts but also to the extent 
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that the capacity of services to respond to problems such as cervical cancer is measured by 
analyzing the records made at the PHC level. According to data from the National Cancer 
Institute (INCA)9,10 in Brazil, with the exception of non-melanoma skin tumors, cervical 
cancer is the third most common type of cancer among women. For the year 2023 alone, 
17,010 new cases have been estimated.

METHODS

Research Design

This is an ecological observational study of a quantitative nature, using data from the 
management systems of the Municipal Health Department of Rio de Janeiro (SMS-Rio), 
the data bus of the Departamento de Informática do Sistema Único de Saúde (DATASUS 
- Department of Informatics of the Unified Health System) and outsourced laboratories 
that provide services to the Ministry of Health of the Research Incentive Fund Association 
(AFIP) as sources of information. According to the collection procedures, the study was 
located in PA 3.1 of the municipality of Rio de Janeiro. 

This article was prepared in accordance with the recommendations of the EQUATOR Network 
guidelines, the Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) checklist.11.

Research Environment

The care network in the municipality of Rio de Janeiro is distributed among eight Programmatic 
Area Coordinators (PACs), covering the entire territory of the municipality (which serves 
approximately 6,211,423 inhabitants, according to IBGE data): PAC 1.0 (central region);  
PAC 2.1 (south neighborhoods); PAC 3.1, PAC 3.2, and PAC 3.3 (north neighborhoods);  
PAC 4.0, PAC 5.2, and PAC 5.3 (west region). 

The research was carried out in PAC 3.1, chosen because it is representative of the whole 
and because it reflects the health and vulnerability context of the municipality of Rio de 
Janeiro. In addition, this PA has 32 health units and the largest number of teams (218), and 
has large areas of social, economic, and environmental vulnerability and social inequality, 
as it encompasses three large favela complexes. PA 3.1 covers an area of 85.36 km², with a 
population density of 10,386 inhabitants/km², and has 886,551 residents, 80% of whom are 
covered by the Family Health Strategy, with a total of 714,598 registered. 

Among the areas covered by PAC 3.1, there is latent inequality, exemplified by Jardim 
Guanabara - with a human development index (HDI) of 0.963, in third place among the  
126 neighborhoods in the municipality of Rio de Janeiro - and Complexo do Alemão,  
in 126th place (last) with 0.711. When analyzing the social development index (SDI) - which 
includes the dimensions of basic sanitation, garbage collection service, toilets for residents, 
illiteracy, and average income - the region has an index of 0.518, covering the most vulnerable 
areas of the city.

Sources of Information

The data used in this study was collected from the PAC 3.1 and SMS-Rio management 
systems and is also freely accessible through the DATASUS data bus and the outsourced 
laboratory service provider (AFIP). Information relating to the process of evaluation, 
control, regulation of care planning and financial management was included, such as 
the reports from the outsourced laboratories relating to cytopathological tests and those 
available on the Sistema de Informação em Saúde para a Atenção Básica (SISAB - Health 
Information System for Primary Care) and the Sistema de Informação do Câncer do Colo do 
Útero (SISCOLO - Cervical Cancer Information System) of DATASUS/Ministry of Health, 
as well as data collected directly from SMS-Rio’s TabNet. 
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Data Collection Procedure

Data on the number of cytopathology tests carried out by the 32 PHC units under the 
management of PAC 3.1 of the SMS-Rio was collected from the information department. 
The data refers to: 

•	 number of tests requested and recorded for female patients aged 25 to 64 living in the 
municipality of Rio de Janeiro, organized by health unit, month, and year; 

•	 amounts paid to third-party laboratories for the analysis of the tests carried out; 

•	 number of satisfactory samples, i.e. the number of tests approved and paid for by the 
Ministry of Health; 

•	 number of rejected tests and unsatisfactory samples. 

The cytopathology test coverage indicator is one of the seven performance payment indicators 
of the Previne Brasil Program. Data was also collected for the cytopathology test coverage 
indicator from SISAB, organized by health unit and by four-month period.

Data Analysis Procedures

As an estimate, the number of tests requested and registered was correlated with the 
monthly number of cytopathological tests in the process indicator of the Goal Record 
System, agreed upon by the States, municipalities, Federal District, and health regions 
and with the coverage of cytopathological tests registered in SISAB, in order to identify 
discrepancies between the number of tests registered by the health units and the number 
of tests actually registered in the Ministry of Health’s system, in order to check for 
under-registration.

In order to make the indicators comparable, the quantities of cytopathology tests recorded 
in the outsourced laboratories’ reports were added up by the corresponding months 
and grouped by four-month period, since the numerator of SISAB’s cytopathology test 
coverage indicator is available by four-month period on TabNet, which made it possible to 
estimate what we considered to be under-registrations. The financial value assigned was 
estimated by dividing the total amount paid by the municipality for the samples sent to 
the laboratories providing the service by the total number of tests, arriving at a unit value 
of R$ 4.01 per test. This value was multiplied by the total number of unregistered tests, 
considered under-registered.

Statistical analyses were carried out using the “R” statistical software, version 4.2.2.

Ethical Aspects

This study was conducted in accordance with the recommendations for research with human 
beings issued by the National Health Council and was approved by the Ethics Committee 
of the Instituto Oswaldo Cruz, under opinion No. 5543104.

RESULTS

In the last three years (2020, 2021, and 2022), 54,317 cytopathology tests were carried out 
at PA 3.1 health units. Of this total, 50.5%, or 27,424 tests, were carried out in 2022 alone. 
This figure reflects an increase of 75.2% in the last year (Table 1).

Table 2 shows the number of tests carried out and registered by the health units in PA 3.1  
and the number of tests for SISAB’s cytopathology coverage indicator per four-month 
period for the years 2021 and 2022, which made it possible to estimate the number of 
under-registrations for each of the health units in PA 3.1. 
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Table 3 shows the estimated under-registrations for each health unit in the years 2021 and 
2022, with a total of 108,511 tests not registered in the information systems over the last 
two years in the entire PA 3.1 area. This corresponds to an estimated total of R$ 435,129.00 

Table 1. Number of tests registered and paid for by the Unified Health System, carried out in outsourced 
laboratories in 2020, 2021, and 2022. 

Unit
Registered and 
approved tests 

2020

Registered and 
approved tests 

2021

Registered and 
approved tests 

2022

% of total tests 
carried out in 
2022 by basic 

health unit

2022 growth 
compared to 

2021

CF 01 159 386 987 3.6 155.70%

CF 02 351 471 810 3.0 72.00%

CF 03 309 468 852 3.1 82.10%

CF 04 58 239 711 2.6 197.50%

CF 05 291 460 796 2.9 73.00%

CF 06 345 280 587 2.1 109.60%

CF 07 780 1,109 1,905 6.9 71.80%

CF 08 363 517 626 2.3 21.10%

CF 09 237 307 815 3.0 165.50%

CF 10 274 394 856 3.1 117.30%

CF 11 204 652 1,037 3.8 59.00%

CF 12 265 235 987 3.6 320.00%

CF 13 369 246 896 3.3 264.20%

CF 14 73 263 585 2.1 122.40%

CF 15 388 357 925 3.4 159.10%

CF 16 251 523 896 3.3 71.30%

CF 17 390 560 696 2.5 24.30%

CF 18 1,783 1,937 2,183 8.0 12.70%

CMS 01 278 645 713 2.6 10.50%

CMS 02 66 184 258 0.9 40.20%

CMS 03 101 182 259 0.9 42.30%

CMS 04 467 513 972 3.5 89.50%

CMS 05 625 754 1,327 4.8 76.00%

CMS 06 302 716 838 3.1 17.00%

CMS 07 487 761 1,199 4.4 57.60%

CMS 08 504 718 1,065 3.9 48.30%

CMS 09 261 230 780 2.8 239.10%

CMS 10 577 681 1,184 4.3 73.90%

CMS 11 153 192 355 1.3 84.90%

CMS 12 372 85 475 1.7 458.80%

CMS 13 156 589 849 3.1 44.10%

Grand total 11,239 15,654 27,424 100 75.20%

CF: Family Clinic; CMS: Municipal Health Center.
Source: outsourced laboratory - Associação Fundo de Incentivo à Pesquisa (AFIP); reports from Municipal Health 
Secretariat (SMS - Rio).
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that would have been foregone by the municipality of Rio de Janeiro if the Previne Brasil 
Program had been in place during the period studied. 

DISCUSSION

From the perspective of PHC, as the main gateway and care coordinator for health care 
networks, the effects of under-reporting extend to all levels of care, from the lack of 
records in medical records (physical or electronic) to the under-reporting of diseases and 
illnesses in the Notifiable Diseases Information System (SINAN), which is a challenge for 
managers12,13. In this sense, the method used to quantify under-reporting is important for 
sizing up the problem, especially as it potentially delves into the historical under-funding of  
the SUS.

The findings of this study show that there are difficulties inherent in local management 
processes when dealing with sudden increases in test authorizations, as occurred 
in November 2021 and 2022. The vulnerable territories analyzed had administrative 
difficulties in registering people, indicating that cities with large population clusters in 
less developed areas tend to have fewer resources and greater difficulty in registration. 
In addition, the period of this study encompasses the resumption of repressed 
demand due to the COVID-19 pandemic, which in itself represented a significant 
stress for the ordering of care, increasing the relevance of the potential losses caused  
by under-registration.

It should also be pointed out that any changes to the modus operandi are always met with 
resistance, as well as requiring changes to work processes. In this sense, the recording 
of user information - especially if it involves the implementation of new medical records 
models - involves a complex process, with the participation of health professionals in various 
dimensions: technical, human, individual, and organizational14.

In the case of computerized records, which are increasingly being adopted, the usability 
aspects of the software cannot be disregarded, as they interfere with adherence, efficiency, 
and, consequently, the quality, completeness, and reliability of the record15.

A resilient health system must be able to adapt to emerging needs but also sustain the 
functioning of its regular, problem-solving services at adequate levels of quality, even in 
times of crisis. The WHO (2010) places funding as one of the so-called “building blocks” 
of resilient health systems16,17 in that an adequate budget is indispensable to the ability of 
health systems to maintain and continuously improve their essential functions. However, 
financing is much more than a simple allocation of resources. Understanding the nature 
of the indicators that can be used to monitor and evaluate the financing of health systems 
requires a specific assessment of what is hoped to be achieved16,18.

Developing the system’s resilience involves ensuring the availability of resources to deal 
with the dynamics of the territory, with seasonal transitions that cause fluctuations in 
population coverage of various programs, as well as susceptibility to adverse events of 
different natures and intensities.

As the findings of this study show, the losses generated by under-registration jeopardize the 
realization of fundamental investments for the development of resilient skills in territories 
whose dynamics demand continuous capacity for adaptation, prevention, and absorption of 
shocks, such as ensuring an adequate number of trained health personnel, infrastructure 
and services and other elements of institutional capacity essential for coping with short 
and medium-term risks19.

Changes to the PHC intergovernmental transfer model come up against technical, human, 
individual, and organizational obstacles that affect how user information is recorded14. 
According to Massuda7 and Costa et al.3, this new PHC financing policy will have a number 
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of impacts on the resilience and sustainability of the SUS and on the health of the population 
that need to be identified and monitored over the next few years, especially given the long-
term maintenance of fiscal austerity measures, which are likely to aggravate public health 
underfunding in the country. 

The estimated increase in the volume of under-registration in the area analyzed also 
reveals the weakening resilience of SUS services in the region, which could be aggravated 
if the reduction in financial transfers is confirmed. As the ability to monitor and anticipate 
short-term disturbances is weakened, resolutiveness at the PHC level in times of crisis 
becomes even more of a determining factor in the pressure on other levels of care. Therefore, 
when looking at the growing estimates shown in Table 1, it is important to highlight the 
need for a transition process in the financing model that considers the characteristics of 
each territory, especially the way in which vulnerability interferes with the management 
mechanisms of health units.

Especially in crisis scenarios, government intervention should focus on mitigating, 
not provoking, economic contraction. More specifically, a good health policy - or 
change in existing health policy - should maintain the f low of resources needed to 
sustain services in line with fluctuating demand, as was done until the last quarter of 
2022, when the Previne Brasil Program, although adopted, had not yet made pay for  
performance effective20,21. 

In general, health spending should adopt a countercyclical logic in times of crisis, since 
the fundamental objective of a public policy is to guarantee the population - especially the 
poorest and most vulnerable - access to essential services, and this can only be achieved 
by preserving health sector funding from the effects of shocks.

A resilient response by health systems to a shock involves seeking strategies that ensure 
the performance of health system functions in a sustainable manner, which means 
protecting the overall functioning of the system from budgetary constraints. In addition, 
changes in resource transfer policies must not compromise the planned provision and 
operation of services, nor their capacity to be adjusted according to the reality of the 
territories, at the risk of also compromising the overall performance of the system and, 
by extension, its resilience22.

The Previne Brasil Program has been the subject of exhaustive debate, pointing out its 
privatizing, selective, and focused nature, in the opposite direction to the initial proposals 
for the Family Health Strategy in the National Primary Care Policy (PNAB) of 200623 and 
201224, which were moving towards universal coverage and access, in line with the global 
agenda advocated by organizations such as the World Health Organization (WHO) and 
the United Nations20,25. 

The findings of this study show that, in terms of remuneration for performance, territories 
with the characteristics of PA 3.1 in the municipality of Rio de Janeiro would lose,  
in estimated values, more than R$ 430,000.00 due to under-registration. The figures found 
show significant losses equivalent to the funding coverage of 133 40-hour family health 
teams, 177 30-hour family health teams, or 266 20-hour family health teams - figures which, 
in a historical context of underfunding, should not be overlooked. 

Chioro et al.26 reflect on the changes in public policies due to the ideological profile of 
governments. The resilience and sustainability of the SUS depends fundamentally on 
democracy and public support for the system, which needs to be increasingly effective, even 
when dealing with limited resources. On the other hand, as highlighted by the WHO27, the 
introduction of reforms to the way services are paid for can have unexpected and negative 
consequences. It is therefore recommended that changes be incremental and avoid sudden 
ruptures that could cause side effects for the health system.
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In this sense, although it is hoped that the Previne Brasil Program can stimulate improvements 
in registration processes and that weighting will value more vulnerable regions, this study 
indicates that funding will be impacted by the current state of effectiveness of the registry 
and should vary substantially across the country28,29. 

CONCLUSION

The main contribution of this article lies in the presentation of empirical evidence of the 
potential effects of under-registration on PHC financing. In addition, there are two other 
significant findings - firstly, it highlights weaknesses in the process of recording health 
information inherent to vulnerable regions; secondly, it indicates a vicious circle potentially 
fueled by sudden changes in PHC funding conditions, as well as potential consequences 
for other levels of care.

Regarding the various dimensions that affect the registration process, this study is 
limited to the information available on the DATASUS database, which essentially refers 
to institutional capacity and reveals little about the behavior of the services. In this 
sense, future in-depth studies will be pertinent in order to concretely highlight the 
causes of the disturbances in the work of collecting and analyzing health information in  
the territories.

It is important to note that further research should be carried out on the financial impacts 
that the new form of financing primary care may have, especially regarding a larger scale, 
i.e. including more municipalities, as well as the other procedures and indicators that are 
part of the Previne Brasil Program indicators.
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