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Abstract
The aim of this study was to evaluate the completeness of tuberculosis reporting forms in the greater metropolitan
areas of five Brazilian capitals where the incidence of tuberculosis was high in 2010—Salvador, Rio de Janeiro,
Cuiabá, Porto Alegre, and Belém—using tabulations obtained from the Sistema Nacional de Informação de
Agravos de Notificação (National Case Registry Database). The degree of completeness was highest in Porto
Alegre and Cuiabá, whereas it was lowest in Rio de Janeiro, where there are more reported cases of tuberculosis
than in any other Brazilian capital. A low degree of completeness of these forms can affect the quality of the
Brazilian National Tuberculosis Control Program, which will have negative consequences for health care and
decision-making processes.
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Resumo
O objetivo deste estudo foi avaliar a completude das fichas de notificações de tuberculose de cinco capitais
brasileiras com alta incidência regional de tuberculose em 2010 — Salvador, Rio de Janeiro, Cuiabá, Porto Alegre
e Belém — através dos relatórios de tabulação do Sistema Nacional de Informação de Agravos e Notificações.
Porto Alegre e Cuiabá apresentaram os melhores resultados, enquanto o Rio de Janeiro, capital com o maior
número de notificações de tuberculose no país, apresentou o pior. A baixa completude desses formulários pode
comprometer a qualidade do Programa Nacional de Controle da Tuberculose e repercutir na assistência e nos
processos decisórios.
Descritores: Tuberculose; Vigilância da população; Notificação de doenças.

It is estimated that, on an annual basis, there
are eight million new cases of tuberculosis and two
million related deaths. More than 95% of all cases
occur in developing countries.(1) Brazil ranks 17th
among the 22 countries with the highest annual
incidence of tuberculosis,(2) at 32 cases/100,000
population. The incidence of tuberculosis in the
country varies by geographic region, the lowest
rates occurring in the central-west, southern,
and northeastern regions (21.90, 33.18, and

38.77 cases/100,000 population, respectively). In
southeastern Brazil, the incidence is 40.98/100,000
population, whereas, in northern Brazil, it is
47.77/100,000 population. The highest proportions
of treatment dropout, HIV co-infection, incidence,
and tuberculosis-related mortality occur in the
capital cities. Among the Brazilian capitals, in
their respective regions, the incidence rates are
highest in Belém (northern Brazil; 94.09/100,000
population), Rio de Janeiro (southeastern Brazil;
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89.42/100,000 population), Cuiabá (centralwest Brazil; 85.65/100,000 population), Salvador
(northeastern Brazil; 72.62/100,000 population),
and Porto Alegre (southern Brazil; 44.39/100,000
population).(3)
Tuberculosis is a disease for which reporting has
been mandatory in Brazil since 1998. Reporting
and follow-up forms are completed by the staff at
the health care clinics in the cities and delivered
to the Sistema de Informação de Agravos de
Notificação (SINAN, Brazilian Case Registry
Database) for processing.(4,5) The completeness
of the fields on the reporting forms can be
considered a marker of quality, complete data sets
making it possible to understand the dynamics of
the disease, set intervention priorities, and assess
the impact of the interventions implemented.
(5)
In order to reduce morbidity and mortality,
as well as to improve tuberculosis control, the

Programa Nacional de Controle da Tuberculose
(PNCT, Brazilian National Tuberculosis Control
Program) has classified certain cities as priority
cities for tuberculosis control. Priority cities
include all capital cities and any city with more
than 100,000 inhabitants, as well as cities where
the tuberculosis incidence is ≥ 80% above the
national average or the annual tuberculosisrelated mortality rate is higher than 2.5/100,000
population.(6) Tuberculosis surveillance studies
have demonstrated that, paradoxically, the degree
of completeness of reporting forms is low in
priority cities.(7,8) The aim of the present study
was to evaluate the completeness of tuberculosis
reporting and follow-up forms in five Brazilian
capitals.
To that end, we conducted a descriptive
study in which we evaluated the SINAN database
information for the Brazilian capitals of Belém,
Rio de Janeiro, Cuiabá, Salvador, and Porto
Alegre for the 2001-2010 period; applying the
selection criterion of investigating the greater
metropolitan areas of the capitals where the
incidence of tuberculosis was highest in 2010.(3)
The information on the completeness of reporting
forms was obtained from the SINAN tabulations,
with automatic table generation, by two previously
trained undergraduate investigators, under the
supervision of the researchers. We excluded fields
that read “omitted”, “left blank”, or “in progress”.
The variables of interest were grouped as follows:
sociodemographic variables—gender, age group,
and institutionalization; clinical variables—type
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of admission, clinical presentation of tuberculosis
(pulmonary or extrapulmonary, and, in cases
of extrapulmonary tuberculosis, whether it
presented as a single-system or multisystem disease
[classified in the present study as extrapulmonary
tuberculosis 1 and 2, respectively]), and HIV
co-infection; and diagnostic and follow-up
variables—first and second smears, smears at 2
and 6 months of treatment, sputum culture, HIV
serology, and treatment outcome. To analyze the
completeness of the reporting forms, we used
the SINAN qualitative evaluation system, with
categories ranging from 1 to 4, corresponding
to completeness of 0.0-25.0%, 25.1-50.0%,
50.1-75.0%, and 75.1-100.0%, respectively.(9)
In the 2001-2010 period, 160,719 cases
of tuberculosis were reported in the capitals
evaluated—82,604 in Rio de Janeiro, 34,118 in
Salvador, 22,836 in Porto Alegre, 17,132 in Belém,
and 4,029 in Cuiabá—accounting for 18% of all
cases in Brazil. The variables “age group” and
“gender” were classified as category 4 in all
capitals, with a degree of completeness of nearly
100%, whereas the field “institutionalization”
was classified as category 2 in the five capitals,
with a degree of completeness ranging from
31.6% to 48.4%. Tables 1 and 2 show the rates
of completeness for the different variables for
the five capitals of interest.
The results of the present study show that,
although more than 40% of the variables of
interest were classified as category 4 (degree of
completeness of 75.1-100.0%), the proportion of
variables for which the degree of completeness
was low (categories 1 and 2) was high. In none
of the capitals of interest were more than 70% of
the variables classified as category 4, despite the
recommendation of the National Pulmonology
Health Care Council of the Brazilian National
Ministry of Health for completeness of reporting
forms. The degree of completeness was lowest
in the cities of Rio de Janeiro and Belém, with
almost 50% of the variables being classified as
categories 1 and 2, followed by Salvador, with
40%, whereas it was highest in Porto Alegre and
Cuiabá. These results confirm those of previous
studies, which showed that surveillance quality
was poor in one third of the Brazilian cities in
the 2001-2003 period(7) and that the degree of
completeness of reporting forms was lower in
cities where there are more cases of tuberculosis.(7,8)
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Table 1 - Completeness of tuberculosis reporting forms in the Brazilian capitals of Salvador, Rio de Janeiro,
Cuiabá, Porto Alegre, and Belém, 2001-2010: clinical variables.a
Reporting forms completed
Salvador
Rio de Janeiro
Cuiabá
Porto Alegre
Belém
Clinical variable
(n = 34,118)
(n = 82,604)
(n = 4,029)
(n = 22,836)
(n = 17,132)
Type of admission
34,006 (99.7)
82,604 (100.0)
4,025 (99.9)
22,831 (99.9)
16,986 (99.1)
Clinical presentation
34,06 (99.7)
82,604 (100.0)
4,025 (99.9)
22,831 (99.9)
16,986 (99.1)
AIDS
8,101 (23.7)
22,122 (26.8)
1,506 (37.4)
14,130 (61.9)
1,242 (7.2)
Extrapulmonary 1
5,043 (14.8)
15,078 (18.3)
591 (14.7)
6,592 (28.9)
3,114 (18.2)
Extrapulmonary 2
320 (0.9)
1,139 (1.4)
41 (1.0)
829 (3.6)
301 (1.6)
Values expressed as n (%). Source: Brazilian National Ministry of Health/Department of Health Surveillance/Brazilian
Case Registry Database; data collated by the authors.
a

Table 2 - Completeness of tuberculosis reporting forms in the Brazilian capitals of Salvador, Rio de Janeiro,
Cuiabá, Porto Alegre, and Belém, 2001-2010: diagnostic and follow-up variables.a
Variable
Reporting forms completed
Salvador
Rio de Janeiro
Cuiabá
Porto Alegre
Belém
(n = 34,118)
(n = 82,604)
(n = 4,029)
(n = 22,836)
(n = 17,132)
First smear
34,006 (99.7)
82,604 (100.0)
4,025 (99.9)
22,831 (99.9)
16,986 (99.1)
Second smear
12,194 (35.7)
35,515 (43.0)
1,780 (44.2)
11,148 (48.8)
6,948 (40.5)
Smear at 2 months
18,701 (54.8)
20,044 (24.3)
3,551 (88.1)
22,175 (97.1)
7,458 (43.5)
Smear at 6 months
16,071 (47.1)
19,435 (23.5)
3,111 (77.2)
22,063 (96.6)
5,418 (31.6)
Culture
27,609 (80.9)
67,899 (82.2)
3,415 (84.8)
22,493 (98.5)
15,892 (92.8)
HIV serology
27,224 (79.8)
58,482 (70.8)
3,401 (84.4)
22,673 (99.3)
15,487 (90.4)
Treatment outcome 27,524 (80.7)
51,052 (61.8)
3,673 (91.2)
22,354 (97.9)
16,130 (94.1)
Values expressed as n (%). Source: Brazilian National Ministry of Health/Department of Health Surveillance/Brazilian
Case Registry Database; data collated by the authors.
a

Although the degree of completeness was
high for the variable “HIV serology” (classified
as category 3 in one capital and as category 4 in
the other ones), it was low for the variable “HIV
co-infection”. For the variable “HIV serology”, the
proportion of fields that read “not performed”
ranged from 22.9% to 65.3%, which is in disregard
of the recommendation of the Brazilian National
Ministry of Health that all tuberculosis patients
should undergo HIV testing.(10) In Brazil, the
number of cases of tuberculosis has increased by
12% since the beginning of the AIDS epidemic,
and the risk of an unfavorable outcome (treatment
failure, multidrug resistance, and mortality) is
approximately three times higher in tuberculosis
patients who are co-infected with HIV than in
those who are not(11) and can be as high as 55.0%.
(12)
Incomplete data on treatment outcomes and
HIV infection can be reconstructed using the
linkage (relationship between records) technique,(13)
comparing records among the Brazilian National
Mortality Database, the Brazilian National CD4+/
CD8+ T Lymphocyte Count and Viral Load Network
Laboratory Test Control System, the Logistic

Medication Monitoring System, and the SINAN/
AIDS. However, this and other techniques for
retrieval of epidemiological data have not been
incorporated into the routine of the technicians
at the state or regional health departments, and
it is more feasible to invest in improving the
degree of data completeness on the SINAN forms.
One of the five pillars upon which directly
observed treatment stands is the implementation
of a network database for collating information
on case detection, treatment outcomes, and the
performance of the control program.(14) Low degrees
of completeness reflect operational inadequacies
of the PNCT and limit the analysis of information
from health databases, which can negatively
affect interventions aimed at tuberculosis control.
In the 2004-2007 period, the Brazilian
government invested in training, allocated more
resources for PNCT database operation, and
instituted a system of rewards for priority cities
where the degree of completeness for treatment
outcome was higher than 90% in 2004 and
for those where 75% of that goal was met in
2006. (15) Nevertheless, possible explanations
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for the low degree of completeness observed
in these cities are related to inadequacies in the
number of health care staff and in the information
technology infrastructure, hindering the flow and
updating of information. In addition, the health
care teams might view the filling out of forms
as a bureaucratic chor, dissociating it from the
quality of care. Therefore, it is recommended
that the information technology infrastructure
be improved and that the health care staff be
trained and sensitized.
The present study has limitations, such as the
use of secondary data and the limited number
of variables of interest. However, the results
obtained are relevant because we evaluated 18%
of approximately 900,000 cases of tuberculosis
reported in Brazil in the last ten years.
In conclusion, our evaluation of these five
capitals over a ten-year period shows that the
degree of completeness of reporting forms is
lower than that recommended by the Brazilian
National Ministry of Health. This situation can
affect the quality of the PNCT, given that it has
negative consequences for health care and decisionmaking processes, which suggests an urgent need
for the implementation of innovative strategies
that can increase the degree of completeness of
tuberculosis reporting forms at all levels (national,
state, and municipal).
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