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Abstract

Underreporting is one of the main chal-
lenges epidemiologic AIDS surveillance is
faced with. The objective of this study was
to estimate the level of underreporting of
AIDS in adults in Fortaleza in the 2002-2003
period. In addition, the level of underrepor-
ting at two referral hospitals (Hospital Sao
José — HSJ, and Hospital Geral de Fortaleza
— HGF) was estimated. The study used the
capture-recapture method and relied on
three secondary databases: SINAN (national
disease surveillance), SISCEL (laboratory
test control), and SIM (mortality informa-
tion). SINAN was compared to SISCEL and
to SIM. Cases confirmed by SINAN were
considered as reported. Cases from the
databases were paired using the RecLink II
software. Subsequently, cases eligible for the
capture-recapture method were selected
using the Lincoln-Petersen and Chapman
estimators. The levels of underreporting
were estimated at 33.1% and 14.1% for SIS-
CEL and SIM, respectively. Underreporting
for SISCEL was 5.4% at HSJ and 90.5% at
HGE comparing Siscel to Sinan. The study
shows a considerable level of underrepor-
ting of AIDS cases in Fortaleza, and suggests
that SISCEL is an important source of AIDS
reporting considering that it allowed de-
tecting levels of underreporting more than
twice the estimates derived from SIM and
SINAN databases. Considering the findings
of the present study, SINAN-AIDS should be
compared periodically with all relevant in-
formation systems in order to reduce levels
of AIDS underreporting.
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Introduction

In Brazil, the main purpose of AIDS
epidemiological surveillance has been to
follow up the temporal and spatial develo-
pment of the disease, the infections and risk
behaviors, aimed at guiding prevention and
control measures'. Surveillance develops its
activities using universal reporting of AIDS
cases that fulfill the criteria established by
the Ministry of Health as a reference. The
development of AIDS criteria definitions
accompanies technological advances and
their availability>. When AIDS case repor-
ting is relatively adequate and based on the
natural history of the disease, it allows mo-
nitoring the development of the epidemic
retrospectively. It is also important to vali-
date data generated by sentinel surveillance
systems, and to guide activities related to
prevention and planning of needs in care
and disease treatment®.

Nevertheless, some factors are respon-
sible for the questions on the number of
AIDS cases reported, both qualitatively and
quantitatively. Among those factors, stand
out: lack of reporting by medical professio-
nals, especially those in the private network,
delay in investigation, besides the low
quality of the information collected which
enters the National Disease Surveillance
System — SINAN. Quite often, the collec-
ting procedure disregards the guidelines of
epidemiological surveillance process and
adds a bureaucratic and limiting outlook to
health services***.

The low level of investigations may be
confirmed by the number of inconsistencies
found in SINAN, as well as by the amount of
unknown information, which jeopardizes
the epidemiological analysis. Concerning
the lack of AIDS records, one of the facts that
most contribute to that has been the disor-
ganization of epidemiological surveillance
systems, besides the stigma attached to the
disease itself °. All those factors reduce the
usefulness of reporting as a tool to follow up
the magnitude and course of the epidemic.

In 2004, aiming at decreasing AIDS
underreporting and delayed reporting, the

Ministry of Health established a connection
between the SINAN database up to July 2004
and cases reported at SISCEL, that presen-
ted anumber of TCD4+ lymphocytes under
350 cells p/mm3. Among the cases reported
at SISCEL, 50.5% did not exist in SINAN. In
the state of Ceard, 15% of the cases reported
at SISCEL, but not yet reported at SINAN,
were identified’. Therefore, in spite of the
advances towards better quality and higher
comprehensiveness of health information,
and implementation of epidemiological
surveillance, there is still significant under-
reporting of this disease in the state of Ceard.
These results reinforce the need of routinely
using other complementary epidemiologi-
cal surveillance systems.

The incidence curve of AIDS in Ce-
ard is still ascendant, with 166 (90.2%)
municipalities reporting the disease. The
epidemiological situation is characterized
by poverty, inland localization and predo-
minance of women, but more than 50% of
cases are still in the men who have sex with
men®. In spite of that, the epidemiological
surveillance should look for alternatives
to improve its performance, appropriately
reinforcing identification and reporting of
cases, in order to guide disease prevention
and control actions. Through the informa-
tion obtained, epidemiological surveillance
should concentrate efforts to develop effec-
tive actions that suit the epidemiological
reality identified®. Therefore, this study
aimed to estimate AIDS case underreporting
of individuals aged thirteen years or over,
living in Fortaleza, from 2002 to 2003, thus
contributing to improve the surveillance
profile of this disease, in order not only to
evaluate the magnitude and course of the
epidemic, but also to redirect prevention
and control measures.

Method
Study and population design
Cross-sectional, observational, epide-

miological study comprising AIDS cases in
individuals thirteen years old or over, living
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in the city of Fortaleza, diagnosed in 2002
and 2003, and recorded in the databases
searched, i.e., SINAN, SISCEL and SIM.
During the study period, six hospitals
were treating AIDS cases in the city of For-
taleza. One of them provided outpatient
and inpatient care (Hospital Sao José - HS])
and another only outpatient care (Hospital
Geral de Fortaleza -HGF). These hospitals
were reference for AIDS in the state and
concentrated the highest number of cases
of the disease. Their underreporting was
estimated. For two other hospitals, only the
underreporting rate was calculated, because
there were not enough cases to calculate the
estimative. In the two remaining hospitals, it
was not possible to assess any parameter, as
there were no cases reported in SISCEL.

Data source

Data came from three sources: SINAN,
SISCEL and SIM, where reports of AIDS
cases may be found. The Ceara State Health
Department provided the data from SINAN
and SIM, and the Ministry of Health, the
data from SISCEL. All data from SINAN were
analyzed, with 6,410 AIDS cases reported,
6,007 (93.7%) of them confirmed, and 403
(6.3%) discarded, from 1983 to July 2005.
The purpose of working with all this data
was the probability of identifying AIDS cases
found in SISCEL and SIM, in 2002 and 2003,
which had already been diagnosed either
prior to the years selected for the study, or
after that period. Such cases were excluded
using the capture-recapture method. The
inclusion criteria for SINAN cases were diag-
nosis date in 2002 and 2003, and residential
address in the city of Fortaleza. This way, of
the 1,418 cases diagnosed in SINAN in 2002
and 2003, 576 were excluded, because the
address was inland state, 142 were discar-
ded, and 12 duplicated, therefore remaining
688 cases eligible for the study. Regarding
SISCEL, inclusion criteria were cases with
TCD4+>350mm?in 2002 and 2003, with an
address in the city. Initially, 767 cases were
taken into consideration and from those,
271 were excluded, because the address re-

ported was inland state, 30 because subjects
were under 13; 34 cases because the address
reported in SINAN source was inland state,
6 because the exams had been requested
by other states, and 185 because they had
already been diagnosed and reported in
SINAN in years other than 2002 and 2003.
So, only 241 cases were eligible for the study.
Concerning SIM, there were 405 deaths that
had occurred in 2002 and 2003, primarily
because of AIDS, according to ICD-10,
whose codes vary from B20 to B24. Initially
the 405 deaths reported in Ceard in 2002
and 2003 were selected. From this number,
175 were excluded because of inland state
addresses, 2 because subjects were under
13, 8 because cases were duplicated, 7 with
inland addresses in SINAN, and 81 becau-
se deaths had already been reported in
SINAN in years other than 2002 and 2003.
Therefore, only 135 deaths were eligible,
132 from SIM with addresses in Fortaleza,
and another 3 with inland addresses on the
Death Certificate, but considered as living
in Fortaleza, according to SINAN.

Development and validation of databases

For the development and validation of
databases, an Excel file was created, with
variables selected in order to refine and
identify inconsistencies, aiming at pre-
paring data for the pairing of the sources.
Information such as birth date, mother’s
name, and residential address was collec-
ted and standardized for all sources, using
data from SINAN as reference. The selected
variable inconsistencies were corrected
through investigation such as: checking the
completeness of the data recorded in the
available banks, i.e., SINAN, SISCEL, SIM,
and investigation in the health units that
reported the cases or recorded the deaths.
With the complete data, no inconsistencies,
and duplicated data excluded, the identi-
fying variables (patient’s name, age, birth
date and mother’s name) were selected at
the SINAN/SISCEL and SINAN/SIM data-
bases for the list of cases in the RecLinkII
Program.
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In the RecLinklII Program, the blocking
used initially for the pairing of cases, was the
combination of the patient’s last surname
and first name, using SINAN as a reference
source and SISCEL and SIM as comparative
sources, i.e., all the cases from SISCEL and
SIM checked one by one, among total cases
selected at SINAN in 2002 and 2003. After
crossing databases, true pairs, doubtful
pairs and non-pairs were identified. Doub-
tful pairs were checked manually with the
purpose of defining them as true or non-
pairs; the criteria for classifying them as true
being the cases in which all the identifying
variables agreed, or in the case of similar
names with small discrepancies, but with
the same birth date or age, and the same
mother’s name. After those procedures,
two new databases were prepared, Excel,
SISCEL/SINAN and SIM/SINAN considered
as the final bases.

These bases were prepared with the
purpose of effectively defining all variables,
so that every captured list would be able not
only to fulfill the assumptions for the use
of the capture and recapture method, but
also to estimate underreporting, that is: 1)
aclosed population, i.e., stable in its size all
along the capture period; 2) each captured
individual very well defined, to facilitate
his/her identification for recapture; 3)
independent samples, i.e., the possibility
of an individual being in a list should not
influence the possibility of him/her being
or not in another list. When this method is
applied in Epidemiology, it means that each
list used, i.e., each information source is
called a capture episode’.

Statistical analysis

To estimate underreporting of AIDS ca-
ses in the city of Fortaleza, in 2002 and 2003,
the Lincoln-Petersen Estimator was the cap-
ture and recapture method used, obtained
by the moment statistical method'* and the
Chapman estimator, which is a modified
version of the Lincoln-Petersen estimator.
Lincoln-Petersen and Chapman estimators
were designed assuming that samples in two

stages are selected without reposition'. The
Lincoln-Petersen estimator presupposes the
probability of capture to vary according to
the source, and independence among cap-
tures being defined as:

N=AxB
C

In the formula A and B are the captured
elements, C is the number of recaptured
elements, and N the unknown value, which
isbeing estimated. As the number of recap-
tured elements grows, N decreases. So, the
larger the recaptured number, the lower the
estimate of the true value of N.

This is known as the Lincoln-Petersen
estimator '%. See Venn's diagram in Figure 1
to better understand the procedure.

N?

Figure 1. Venn'’s Diagram for two sources

An overestimate of the N value may oc-
cur when the Lincoln-Petersen estimator is
used for samples that are not large enough.
That is why the Chapman estimator has
been the most appropriate for Hospital
Geral de Fortaleza health unit - HGE as it
allows an approximation of the former es-
timator, allowing an unbiased N estimate,
with independence between capture and
recapture’®. The underreporting evalua-
tion, with confidence interval (CI) of 95%
was performed using Excel Office 2000
Program.

Ethical aspects

This research was submitted to the ethi-
cal committee for research, from Universi-
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dade Federal do Ceard, and was approved
under number 308/05.

Results

There were 1,604 AIDS cases considered
as eligible for the research, distributed in the
three sources: 688 in SINAN; 241 in SISCEL
and 135 deaths in SIM. Data analysis con-
cerning the three sources, SINAN, SISCEL
and SIM has shown that only 10 cases were
common to the three of them, 151 cases
were in SINAN and SISCEL, 106 in SINAN
and SIM, and only one in SISCEL and SIM.
Regarding the number of cases found in
a single source, 421, 79 and 18 cases were
identified in SINAN, SISCEL and SIM, res-
pectively (figure 2).

For the underreporting analyses, using
the Lincoln-Petersen estimator for SISCEL
and SIM, 1,029 and 801 cases were estima-
ted, respectively. The values were about

the same, using the Chapman estimator
for the same sources, i.e., 1,028 and 800
respectively. Taking into account that the
number of cases reported in SINAN, at that
period, were 688, 341 and 113 cases not been
reported in SISCEL and SIM, respectively,
when the Lincoln-Petersen estimator was
used, and 137, when Chapman was used.
Therefore, there was practically no diffe-
rence between the two estimators used.
Underreporting in the period was 33.1%
and 14.1%, for SISCEL and SIM respectively,
using SINAN as a reference (Table 1).
Considering underreporting for Hospital
Sao José (688 cases reported in SINAN and
324 in SISCEL), 706 cases were assessed by
the two estimators, Lincoln-Petersen and
Chapman. Underreporting, at this hospital,
was 5.4%. Concerning HGF (13 cases in
SINAN and 81 in SISCEL), 151 cases were
assessed by the Lincoln-Petersen estimator
and 137, by Chapman’s (Table 2). As already

Absent in SINAN; SISCEL and SIM

SINAN and SISCEL

SINAN and SIM

222

79
SISCEL

» SINAN; SIM
and SISCEL

SISCEL and SIM

Figure 2. Venn’s Diagram - SINAN / SISCEL and SIM

Table 1. Point and interval estimates of AIDS underreporting in SISCEL and SIM, using Lincoln-Petersen and Chapman

estimators. Fortaleza, 2002-2003.

SINAN / SISCEL
N (IC 95%)

Estimator

SINAN / SIM

SD Underreporting
% (IC 95%)

Lincoln e Petersen 1,029 (937 -1,121)

46.8

33.1(30.2-36.0) 801 (746 - 855)

Chapman 1,028 (949 - 1,107)

40.5

33.1(30.2-35.9)
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N (IC 95%) SD Underreporting

279
800 (751 - 849) 25.1

14.1 (11,7 -16,5)
14.0(11.6-16.4)
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Table 2. Point and interval estimates of AIDS underreporting based on SISCEL database per reporting facility, using
Lincoln-Petersen and Chapman estimators. Fortaleza, 2002-2003.

Estimador HSJ* HGF**
N (IC 95%) sd Underreporting N (IC 95%) sd Underreporting
% (IC 95%) % (IC 95%)
Lincoln e Petersen 706 (680 - 732) 13.30 54(3.7-7.0) 151 (24 -277) 64.5 91.4 (86.9-95.9)
Chapman 706 (683 - 729) 11.55 5.4(3.7-7.0) 137 (64-210) 373  90.5(85.6-95.4)

* Hospital Sdo José; ** Hospital Geral de Fortaleza

stated, an overestimate of the N value may
occur, when the Lincoln-Petersen estimator
is used for small samples, as in the case of
the HGE Therefore, an estimated value of
137 cases was considered, with an under-
reporting of 90.5% (Table 2). In the other
health units where it was not possible to
estimate AIDS underreporting, due to the
small number of cases, only the underrepor-
ting rate was calculated, resulting in 83.3%
for Hospital Universitdrio Walter Cantidio
(18 cases reported in SISCEL and only 3
in SINAN), and 100% for Hospital Distrital
Gonzaga Mota de Messejana (3 cases in
SISCEL and none in SINAN).

Discussion

In spite of the major effort towards re-
ducing AIDS underreporting in Ceard, the
present results show important AIDS under-
reporting in adults, in the city of Fortaleza,
in the years of 2002 and 2003.

As the purpose of this work was to assess
underreporting, the discussion is going to
start with the methods employed. Estimates
were carried out using Lincoln-Petersen
and Chapman’s estimators, and practically
no difference between both methods was
observed, considering that a large sample
was studied. When the methods were used
for small samples, such as the evaluation in
a health unit with a small number of cases,
there was a significant difference between
the results obtained.

Concerning the underreporting rate as-
sessed per source, results have shown that
underreporting with SISCEL/SINAN was
twice higher than SIM/SINAN. Therefore,

SISCEL is an important source for assess-
ing AIDS underreporting. A recent Brazilian
study listed the databases from the SINAN,
SISCEL and SICLOM systems, through a
Reclink system’. Nevertheless, this study did
not assess underreporting by the capture
and recapture method. Even though other
studies used the mentioned method, they
used other sources, such as the Sistema de
Informacoes Hospitalares do SUS, Sistema
de Informacgoes sobre Mortalidade, hospital
patient’s files, data from committees of
hospital infection control, and from doc-
tor’s offices® .

As to the underreporting rate found,
other studies that used the same method
and compared other sources came to differ-
ent results. For example, in a study carried
outin six Brazilian cities, the underreporting
found varied from 24% to 65% among them,
even though they used the same method
and compared SIH with SINAN?"!>. OLIVEI-
RA" found 68% of underreporting, when
studying AIDS underreporting in 1995-1996
in Belo Horizonte, using the capture and
recapture method. Another study that can
be mentioned is BUCHALLA's?, in which un-
derreporting in Sao Paulo from 1983 to 1986
resulting from the comparison of death cer-
tificates, was 15% of non-reported deaths.
In a recent study, the state of Sdo Paulo
evaluated the number of underreported
deaths in SINAN by year, finding rates from
5.2% to 17%, from 1980 to 2005'. Although
these studies show the existence of AIDS
underreporting, the comparison between
them is limited, because of the diversity
of the data sources studied. Nevertheless,
despite the high amount of underreporting
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presently found in Fortaleza, it is lower than
the ones reported in other cities, except for
the rate of 24% found in Florianépolis. It
should be pointed out that in the two last
studies mentioned, just the underreport-
ing rate, not the estimate, was evaluated by
probability methods.

In the analysis of underreporting per
unit, the two main health units that treat
AIDS patients in Fortaleza, HS] and HGE
presented very different underreporting
rates of AIDS cases from the others. This
difference may be due to several factors,
such as the presence of an Epidemiologi-
cal Surveillance Unit that has developed
experience since the 1980’s and is far more
demanded by AIDS patients for treatment
than the remaining reporting units, in addi-
tion to having a central medication dispens-
ing unitlocated within the facility during the
whole study period.

In the two remaining reporting units,
Hospital Universitdrio Walter Cantidio and
Hospital Distrital Gonzaga Mota de Messe-
jana, underreporting rates are alarming,
given the hospital units included in this
research are considered reference units for

the follow-up and treatment of AIDS.
Conclusion

In spite of all the efforts by the agen-
cies responsible for the epidemiological
surveillance in all government spheres,
the conclusion is that there still is high
AIDS underreporting in Fortaleza. These
findings indicate that Ceard state and
Fortaleza Health Departments should put
some pressure on the professionals work-
ing with the diagnoses and treatment of
AIDS, so that all confirmed cases are duly
reported. Regarding epidemiological sur-
veillance, better quality information should
be attained, using all data sources available,
mainly SISCEL, which is a useful reference
as an AIDS surveillance database; and pair-
ing laboratory data in the service routine
should also be implemented. Finally, the
present results are expected to contribute
toreduce AIDS underreporting in Fortaleza,
which may allow for a better understanding
of the magnitude of the AIDS epidemics in
Fortaleza and in Ceard.
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