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Abstract
Introduction: The National Health Card (CNS) was created to be an instrument of individual identification of the citizen. In the databases 
provided by DATASUS, the variable CNS is encoded. Objective: To verify if the encoded variable of the CNS in public databases 
provided by DATASUS can be used as a unique identifier of the patient. Method: It was conducted a deterministic linkage between the 
High Complexity Procedures in Oncology (Apac-onco) database of chemotherapy and radiotherapy, provided by DATASUS, and the 
databases of an oncology reference hospital located in the State of Rio de Janeiro, considering data from 2010 to 2016. Results: In the 
database of chemotherapy, 2.83% of the CNSs had more than one encoding and, in radiotherapy’s, 0.55% similarly. Consequently, the 
utilization of the CNS encoded exceeded the count of 45.5% of the 77 CID of the chemotherapy database and 20.2% of the 84 CID of 
radiotherapy. Conclusion: In the current format, the CNS encoded does not ensure a univocal identification of SUS patients, making it 
difficult to follow up the procedures, to estimate the treatment costs, identify barriers to access and plan the health care system organization.
Key words: Confidentiality; Information Systems; Unified Health System; Databases as Topic.

Resumo
Introdução: O Cartão Nacional de Saúde (CNS) foi criado para ser um 
instrumento de identificação individualizada do cidadão. Nas bases de 
dados disponibilizadas pelo Departamento de Informática do Sistema 
Único de Saúde (DATASUS), a variável CNS é codificada. Objetivo: 
Verificar se a variável CNS, codificada nas bases de dados do DATASUS, 
pode ser utilizada como identificador unívoco do usuário. Método: 
Realizou-se relacionamento determinístico entre a base de Autorizações 
de Procedimentos de Alta Complexidade em Oncologia (Apac-onco) de 
quimioterapia e radioterapia do DATASUS e as de um Hospital referência 
em oncologia no Estado do Rio de Janeiro, entre 2010 a 2016. Resultados 
Na base de dados de quimioterapia, 2,83% dos CNS tinham mais de uma 
codificação, e, na de radioterapia, 0,55% também apresentavam mais de uma 
codificação. Consequentemente, a utilização da CNS codificada excedeu 
a contagem de 45,5% das 77 CID no banco de quimioterapia e 20,2% 
das 84 CID no de radioterapia. Conclusão: No formato atual, o CNS 
codificado não garante identificação unívoca dos usuários, dificultando o 
acompanhamento dos procedimentos, a estimativa de custos de tratamento, 
a identificação de barreiras de acesso e o planejamento da organização da 
rede de atenção à saúde.
Palavras-chave: Confidencialidade; Sistemas de Informação; Sistema Único 
de Saúde; Bases de Dados como Assunto.

Resumen
Introducción: La Tarjeta Nacional de Salud (CNS) fue creada para ser 
un instrumento de identificación individualizada del ciudadano. En 
las bases de datos proporcionadas por DATASUS, la variable CNS está 
codificada. Objetivo: Verificar si la variable CNS codificada en las bases 
de datos de DATASUS puede ser utilizada como identificador unívoco 
del usuario. Método: Se realizó una relación determinista entre la base de 
Autorizaciones de Procedimientos de Alta Complejidad en Oncología (Apac-
onco) de quimioterapia y radioterapia, de DATASUS, y las de un Hospital 
referencia en oncología en el Estado de Río de Janeiro, entre 2010 a 2016. 
Resultados: En la base de datos de quimioterapia, 2,83% de los CNS tenía 
más de una codificación, y en radioterapia, el 0,55% también tenía más 
de una codificación. En consecuencia, la utilización de la CNS codificada 
sobreestimó el conteo del 45,5% de las 77 CID en el banco de quimioterapia 
y el 20,2% de las 84 CID en la radioterapia. Conclusión: En el formato 
actual, el CNS codificado no garantiza identificación unívoca de los usuarios, 
dificultando el seguimiento de los procedimientos, la estimación de costos 
de tratamiento, la identificación de barreras de acceso y la planificación de 
la organización de la red de atención a la salud.
Palabras clave: Confidencialidad; Sistemas de Información; Sistema Único 
de Salud; Bases de Datos como Asunto.
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INTRODUCTION

The National Health Card (CNS) was created to be an 
instrument of individualized identification of the citizen 
to follow up its trajectory through the National Health 
System (SUS), reorienting the model of care to health1-3. 
Its use in the Health Information System (SIS) allows 
knowing the user’s profile, the obstacles of the health 
services network, SUS coverage, further to the references 
across the federation entities2. 

The implementation of the CNS has been gradual 
throughout time. Created by Directive number 1,560 
dated 20024, in 20045, became mandatory for the 
procedures conducted in wards (Authorizations of 
High Complexity Procedures - Apac) and hospitals 
(Authorizations of Hospital Admissions – AIH) that 
needed previous authorization. The regulation of the law 
occurred in 2011, being assigned to the National Health 
System Computing Department (DATASUS) the task 
of verifying the information signed-in and match them 
with CNS database to detect duplicities and registration 
inconsistencies 3.

In order to promote the organization of regionalized 
and hierarchical services, several inter-operational 
standards and information on health were regulated 
within SUS, of complementary health and private 
systems to integrate health systems, legated or new. 
Containing unique qualification and identification data 
of CNS per individuals, it would be possible to relate 
the information of SUS users in different systems of 
information to implement one national and longitudinal 
Health Electronic Register (RES)6.

The qualification of the CNS base foresees a process 
of standardization and correction of data, which includes 
the connection with the database of the Internal Revenue 
System7. Once applied the criteria of quality, it is assigned 
a master number to the individual and to this number are 
added the other CNS it may have. This process is called 
“cleaning of database”, is continuous and conducted 
exclusively by DATASUS. 

Information about the attendance provided by SUS 
are available at DATASUS web address www.datasus.gov.
br, with no access restrictions, but protecting the right 
to privacy and secrecy of the identification of the users 
through a code of the variable CNS7,8. Therefore, the 
public power ensures the protection of the information, its 
availability, authenticity and integrality at the same time 
that promotes the disclosure of information of collective 
interest produced or guarded by itself 9.

To have the possibility of following up the therapeutic 
trajectory of the user, evaluate the quality of the assistance 
and improve the network of attention to health through 

several free-access SIS would be a conquest for the 
management of SUS. Therefore, the objective of this 
study was to verify whether the coded variable related to 
CNS available in DATASUS databases, could, actually be 
utilized as unequivocal identifier of users in studies with 
individualized data.

METHOD

A deterministic link was created between the Apac-
onco database available at the Internet by DATASUS and 
the database of a reference hospital, the ‘Instituto Nacional 
de Câncer José Alencar Gomes da Silva (INCA)”, licensed 
in Oncology of the State of Rio de Janeiro. The data 
address the chemotherapy and radiotherapy procedures 
conducted between 2010 and 2016. The link was 
performed with the variable “number of the authorization” 
(number of the Apac).

Apac-onco database offered by DATASUS has the 
variable “Coded National Health Card”, which hamper 
the identification of the user. It were selected solely the 
initial authorizations of chemotherapy and radiotherapy, 
Apac type 1, considering only that these represent the first 
authorization of the patient within the validity period 
of Apac. It were utilized other variables as: number of 
the authorization of Apac, coded CNS, gender, code of 
the International Classification of Diseases and Health 
Related Problems (ICD-10) and the code of the health 
facilities registered at the National Registration of Health 
Facilities (CNES of the facility). The Apac-onco database 
was downloaded on March 23, 2018.

The database with the production of the Apac-onco 
obtained from the reference hospital was identified with 
the number of the SUS card (CNS), name of the patient, 
gender, date of birth, number of authorization of Apac and 
CNES of the health facility, in addition to other clinical 
information as ICD-10 and year of the treatment.

To evaluate the unicity of the codes assigned by 
DATASUS to CNS, the possible situations were 
investigated: (a) the occurrence of more than one number 
of CNS with the same code; (b) occurrence of more than 
one code for a same number of CNS. It was evaluated 
as well if, for the same authorization Apac there were 
differences of the variables related to the principal ICD 
and to the patient gender across the bases. 

Another strategy was to evaluate the national base 
of DATASUS of chemotherapy and radiotherapy and 
investigate whether a same coded CNS appeared in 
registers of different genders and municipalities of the 
health facility where the treatment was conducted.

All the analyzes were performed with the software R 
v.3.5.0, utilizing the package tidyverse10. The Institutional 
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Banks

Authorizations 
of High 

Complexity 
Procedures 

National 
Health 
Card 

Coded 
National 
Health 
Card 

Chemotherapy 124.836 25.114 25.830

Radiotherapy 24.178 19.341 19.447

Chemotherapy 
 + 

Radiotherapy
149.014 34.773 35.706

Table 1. Total registers in the databases after deterministic linkage 
of the hospital base identified and DATASUS bank, 2010 to 2016

Source: Ward Information System - SIA/SUS. INCA Database.

Figure 1. Percent of overestimation of the number of cases when utilized the coded CNS of DATASUS base, 2010 to 2016

Review Board of INCA approved the study, number 
CAAE: 77845317.9.0000.5274.

RESULT

After the deterministic linkage, 298,028 Apac 
registers were obtained corresponding to 79,228 CNS at 
the hospital base (CNS) and 80,983 at DATASUS base 
(coded CNS). The registers were grouped according to 
the therapeutic modalities: chemotherapy, radiotherapy 
and chemotherapy concomitant to radiotherapy (Table 1).

In the database of radiotherapy, it were identified 106 
CNS with more than one code, which represents 0.55% 
of the cards (106/19.341). In the chemotherapy bank, this 
proportion was 2.83% (712/25.114). In the combined 
bank (chemotherapy and radiotherapy), the proportion 

of cards with more than one code associated was 2.67% 
(928/34,773). No case was identified where the same code 
has been utilized for more than one CNS.

Considering that, for the same CNS, different codes 
in the base of DATASUS were assigned, the utilization 
of the coded variable CNS to represent one case 
instead of using the identified register of CNS ended 
up overestimating the counting of 45.5% of the 77 
ICD of the chemotherapy bank and 20.2% of the 84 
ICD of the radiotherapy bank. For chemotherapy, the 
overestimation varied from 0.16% to 5.88% while in 
radiotherapy, it was from 0.17% to 3.07%, depending 
of the ICD (Figure 1). The most overestimated ICD 
in chemotherapy was malignant neoplasm of the 
rectosigmoid junction (C19) and in radiotherapy, was 
malignant neoplasm of the vulva (C51).

Among the selected registers by the number of 
the authorization, the ICD of neoplasm reported 
was discrepant in two registers, the hospital base and 
DATASUS base. The variable gender differed in 99 
registers, corresponding to 33 CNS.

While evaluating the national data of DATASUS, 
in what concerns Apac-type 1 alone, the chemotherapy 
bank presented for the period in study, 1,221,899 
distinguished coded CNS, of which 13,837 (1.13%) 
appeared in more than one municipality for treatment. 
The national radiotherapy bank had 700,368 coded CNS 
and 9,790 (1.40%) appeared in health facilities of different 
municipalities.
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The same code associated to different genders registers 
occurred in 329 cases in the bank of radiotherapy, 
representing 0.05% of the CNS codes and in the 
chemotherapy bank, this figure reached 4,258 coded 
CNS (0.35%).

DISCUSSION

There is a debate about the methods of linkage 
across health databases, considering that they can be 
deterministic or probabilistic11-13. In the absence of a 
univocal identifier, most often the probabilistic tracking 
has considerably superior sensitivity than the deterministic 
14. Several countries, especially in Europe and in the 
United States of America adopted univocal identifiers 
in health records, either using specific health numbers 
or others used for diverse finalities domestically15. The 
existence of a unique identifier allows deterministic 
linkage of several registries of a same individual more 
effectively and reliably. Nonetheless, the implantation of 
these identifiers is a major challenge for low and medium 
income countries 16. The process developed in the current 
article utilized deterministic linkage to attempt to establish 
a univocal link across the database analyzed, allowing to 
discuss the reliability of CNS coding as unique identifier 
of DATASUS databases.

This study identified that, so far, the coded CNS 
utilized in DATASUS database does not ensure the 
univocal identification of SUS users as established in 
the Directives of the Ministry of Health. Even holding a 
majoritarian correspondence between the information of 
the bases utilized, issues have been identified. Although 
the proportion of CNS with more than one code had 
been under 3%, this type of error can yield important 
biases while monitoring the assistance granted to the user, 
utilizing a same information system or combination of 
information sourced from different SIS.

Several studies 17-21 utilize bases of public access of 
DATASUS and consider the coded key-variable to define 
“case” and describe the profile of the assistance. Other 
studies22-26 utilize identified databases, but have difficulties 
of obtaining these bases. Therefore, the availability of the 
coded databases is an alternative to perform investigations, 
waiving the cession of the nominally identified base and 
ensuring the confidentiality of the data.

The utilization of coded bases with the problems 
identified may generate distorted results since the non-
unicity of CNS codes, besides hampering the complete 
follow up of the individual by the health system, inflates 
the quantity of cases. It was observed that the most 
overestimated ICD do not match the most frequent 
neoplasms in Rio de Janeiro, Brazil, discarding a possible 
explanation of a bigger number of differences connected 
to higher occurrence of neoplasm.

Another problem identified was the occurrence of the 
variable “male gender” in one base and “female” in another, 
when the variable SUS card corresponded to the coded 
variable. Similar situation occurred for the coded variable 
of neoplasm – ICD. It is possible that the difference 
observed for the variable gender is a consequence of the 
adjustment of the national base after DATASUS review3,5. 
However, this adjustment does not explain the difference 
observed in the register of ICD.

The cases where the same coded CNS appeared in 
health facilities from different municipalities, though 
possible, do not allow us to affirm it corresponds to 
the therapeutic trajectory the patient has gone through 
because the study showed that the same CNS code was 
used for different individuals.

The main limitation of this study is his scope, because 
it were used the data of only one hospital. Regardless of 
this hospital presents the biggest local production in this 
area and is a reference for the entire State, it is necessary 
to broaden this investigation to verify whether the results 
obtained replicate for different hospitals.

CONCLUSION

The coding of CNS in every information system is 
mandatory to ensure the privacy of the users’ data of 
SUS. However, it is necessary to unify this coding. As 
such, it will be possible to verify the intervals among the 
procedures foreseen in the lines of care to estimate the costs 
of treatment, identify possible obstacles to the access and 
plan the organization of the healthcare network to meet 
SUS core principles. The qualification of this information 
is strategic to manage the assistance by SUS.
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