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Definition
The volume of data generated by health systems is substantial and is likely to continue growing
exponentially with the growing adoption of the Internet of Things. Eﬀorts to improve data discovery
and integration are complicated by the complexity, dimensionality and heterogeneity of the data,
inadequate data, and other data quality issues. This work-in-progress has as its main goal the
integration of two Brazilian health databases in order to improve the quality of tuberculosis mortality
data. A phonetic encoding technique (Soundex) and a pattern matching recognition (Jaro) are
proposed as solutions and results compared. Both techniques identiﬁed over 500 true matches with
Jaro discovering more true matches than Soundex.

In Brazil, the Federal Government is responsible for maintaining and updating databases such as the
Sistema de Informação de Agravos de Notiﬁcação (SINAN), the Brazilian National Notiﬁable Disease
Information System. SINAN contains data on patients diagnosed with a notiﬁable disease and provides
access to this data to health professionals across Brazil. Similarly, the Sistema de Informação sobre
Mortalidade (SIM) provides data on mortality. The databases suﬀer from major data issues including
consistency, completeness, timeliness, and integration.
Despite eﬀorts made by the Ministry of Health to standardize the entire process of collecting, recording
and maintaining health data in Brazil, information centralization remains a signiﬁcant challenge [1]. Data
collected by diﬀerent entities throughout the health system do not have unique identiﬁers therefore
combining these diﬀerent databases is not a trivial task. These factors, in addition to ICT limitations and
the availability of qualiﬁed human resources, limit the use of data to generate evidence to support clinical
and policy decisions, and to address important epidemiological questions[1]

[2] [3].

Despite the eﬀorts made by the Ministry of Health to harmonize the process of collecting, recording and
maintaining information in Brazil, there is still a great diﬃculty in integrating the various existing health
institutions in the country. The data collected by diﬀerent health services do not have unique identiﬁers,
and therefore, combining these diﬀerent data sources is not a trivial task. These factors, in addition to
restrictions on technological infrastructure and qualiﬁed human resources, limit the use of data to
generate evidence to support clinical and political decisions, and to answer important epidemiological
questions.
Against this backdrop, it is essential to apply a record linkage process between the Brazilian health
databases. Record linkage (entity resolution or data matching) is "[.] the process of identifying sets of
records that correspond to the same individual" [4]. In this process, it is common to apply techniques to
combine and merge records to identify data that correspond to the same entity in the real world. There
are a wide range of techniques for this purpose. Phonetic encoding techniques[5] such as Soundex,
Metaphone and Phonex, and pattern matching recognition such as Jaro, Jaro-Winkler, Edit Distance or
Levensthein, and Q-grams, are two such techniques

[6][4]

.

In order to improve data quality and associated decision making, this work-in-progress aims to integrate
two Brazilian health databases (SINAN and SIM) using record linkage techniques. The pilot use case is the
identiﬁcation of tuberculosis (TB) deaths in order to create an integrated database containing
demographic, clinical and mortality data in relation to TB. This integrated base is of paramount
importance for training deep learning models to identify disease severity and predict epidemics.

Preliminary results
We are considering two distinct Brazilian databases: SINAN and SIM, containing data from January 2007 to
August 2018 related to the State of Amazonas. The SINAN database has 36,209 records of TB cases, of
which 1,224 are fatalities. The SIM database has 205,290 records with 2,866 records related to
tuberculosis fatalities. Although the SINAN includes the mortality outcome; it is widely agreed that this
data does not reﬂect the true number of fatality records as many records are not updated when the
patients die. In this way, our main goal is to ﬁnd patients in SIM that were not recorded as dead in SINAN
as we want to create a more accurate database of demographic, clinical and laboratory data by
integrating the data between the databases.
The SINAN database had initially 1,224 records of TB fatalities. Following application of record linkages,
534 new records from Soundex were identiﬁed for adding to the SINAN database, and 581 new records
from Jaro. Currently, the detection of the false matches is a manual process, meaning that if the dataset
is larger than this, the task could take longer to complete. The entire discussion of these results can be
found in [7].
The entire article has been published on: https://ieeexplore.ieee.org/abstract/document/9139699
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