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Abstract  
Objective: to evaluate the implantation of the Mortality Information System (SIM) in Pernambuco, Brazil. Methods: 

this was an evaluation study; primary data (questionnaires) and secondary data (SIM) were used for the municipalities to 
estimate the degree of implantation (DI), comparing structure and process indicators with outcome indicators; data were 
consolidated by region and state. Results: SIM was partially implanted in the state (70.6%) and its regions (66.3% to 74.8%); 
'management' (75.1%), 'issuing and filling in' (79.1%), and 'processing' (71.7%) were partially implanted; 'collection' 
(80.7%) was implanted; while 'distribution and control' (49.7%) and 'analysis and dissemination' (58.0%) had incipient 
implantation; more than 90% coverage was found for deaths with defined underlying causes, as well as for municipalities with 
monthly data transfer, and death certificates typed and sent on a timely basis; consistency was found between DI and outcome 
indicators, which improved as DI increased.  Conclusion: SIM was found to be only partially implanted owing to inadequacies 
in distribution, control, analysis and dissemination, thus influencing unfavorably the effects observed.
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Introduction

The Mortality Information System (SIM), created in 
the 1970s, is frequently evaluated by means of quality 
attributes, with emphasis on reliability, completeness 
and coverage.1,2 These investigations seek to provide 
evidence of common obstacles, especially in the less 
developed regions of Brazil.3-5 However, highlighting 
specific dimensions of the system limits knowledge on 
the production of vital data and its level of deployment, 
with repercussions for information accuracy and use.6

The need for evaluations targeting the generation 
of information on SIM has been evidenced by 
studies aimed at identifying difficulties with its 
operationalization in the institutional environment.7,8 
As a result, evaluations that consider the structure and 
process required to obtain data in the context of health 
services contribute positively to the use of theoretical 
and methodological principles of health evaluation in 
the improvement of information systems that undertake 
continuous recording.6,9,10

Evaluation of vital information system processes 
has enabled explanatory factors regardingthe 
results achieved to be specified. The potential of 
these analyses was expanded once they began to 
involve normative aspects as one of their steps.6,9 
This methodological procedure has allowed the 
degree of structure and process adequacy to be 
determined, based on criteria and standards, as well 
as to identify whether expected results correspond to 
those observed in the context of services, in addition 
to making interventions and their way of operating 
more understandable.11

Although evaluative experiences have incorporated 
aspects of the operationalization of health information 
systems in the organizational environment,6,9 empirical 
gaps restrict knowledge as to the entire process 
of SIM data production, its specific problems and 
deployment implications, with regard to the results 
achieved. Analyzing the system from the perspective 
of its deployment may overcome the limitations of 

evaluations commonly carried out, the focus of which 
is restricted to results achieved, in addition to guiding 
actions aimed at improving structural and procedural 
aspects, with the possibility of having impact on the 
quality of the system.6,9 

This study aimed to evaluate the implantation of SIM 
in Pernambuco, Brazil, in 2012.

Methods

This was an evaluation study based on implantation 
analysis, assessing the influence of SIM deployment 
variation on the results found.12 The strategy we 
adopted was a single case study13 in Pernambuco, 
both in relation to the state as a whole and also its 
health regions.

SIM is in operation in the Health Departments of 
the 185 municipalities of Pernambuco. These are 
distributed over 12 political-administrative regions 
corresponding to the state’s health regions.  The 
municipal health departments are responsible for 
collecting, processing, transmitting and disseminating 
information on mortality, which is produced based on 
'Death Certificates’ issued. The flow of information is 
hierarchical: data is sent by municipal SIM managers 
to the State Health Department and to the Ministry 
of Health.1

In this study, we included 184 of the state’s 
municipalities and excluded only one, as it does not have 
technicians and managers to implement and manage SIM 
routines. Our evaluation was carried out in four stages:

Stage 1 – Updating the SIM logic model
In order to be able to detail the intervention 

assessed, the previously prepared14 SIM logic model 
was updated using official system documents in 
a normative approach that included Ministerial 
Ordinances No. 116/2009, No. 17082013 and No. 
47/2016, Death Certificate procedure and completion 
manuals, and the planning of actions undertaken in the 
different spheres of SIM system management. Together 
these components covered the structure dimension 
(human and physical resources) and the process 
dimension (activities performed), divided into six 
components involved in the generation of information: 
management; distribution and control; issuing and 
filling in; collection; processing; and analysis and 
dissemination (Figure 1).

Evaluation of vital information system 
processes has enabled explanatory 
factors regardingthe results achieved to 
be specified.
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a) CID-10 International Statistical Classification of Diseases and Related Health Problems– 10th edition.

Figure 1 – Summary of the Mortality Information System logic model
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Components Objectives Processes Results

Management

Control and distribution

Issuing and filling in 

Collection

Processing

Analysis and dissemination 

Ensure the functioning 
of SIM as per norms

Provide DC forms on  a 
timely basis and control 
their use

Strengthen actions 
regarding issuing and 
proper filling in

Keep SIM with 
adequate coverage and 
timely information

Develop a routine 
focused on the 
improvement of the 
system, maintaining the 
next highest hierarchical 
level informed

Produce and 
disseminate analysis on 
mortality, promoting 
timely access to 
information

Update the version 
of SIM;

Training of 
professionals

Next highest 
hierarchical level 
informed of DC 
cancellation;

DC distribution recorded 
and use controlled

Training/awareness-
raising about filling 
in DC

Incomplete and 
inconsistent variables 
recovered and monitored

Collection done with 
defined periodicity; 

Active tracing done and 
monitored

Typing DC in the timely 
manner;

Generating and sending 
file transfer monthly

Availability, knowledge 
and use of data 
tabulators; 

Elaboration and 
dissemination of profiles 
and newsletters

SIM working in 
accordance with the 
norms; 

Human and physical 
resources adequate;

Indicators monitored

Distributed DCs 
controlled; 

Reduction of losses

Adequate DC filling in 

Reliable Data

Timely data capture;

Extended coverage

Sending data on a 
regular basis;

Timely knowledge of 
information

Promote the use 
of information 
on mortality, for 
the planning and 
monitoring of health 
actions

Computer;

SIM Program;

 Internet;

 Human, financial and 
physical resources;

 Manuals and documents;

 Death Certificate (DC);

 Transport;

 Hard copy of ICD-10;a

 Data transfer device;

 Tabulators (Tabwin)

Stage 2 - Preparation of the matrix of indicators 
and judgment criteria, and data collection

The indicator matrix and judgment criteria were 
prepared based on the SIM system logic model. The 
indicators were selected taking into consideration 
content validity, its relevance, availability, ease of 
retrieval, simplicity of calculation and timeliness. 
Structure and process indicators were established 
for each component of the logic model expressing 

the degree of implantation and results. Parameters 
derived from norms were defined for the indicators 
of structure and process, when such norms were 
available in institutional documents of the Ministry 
of Health and/or the Pernambuco State Health 
Department. If the norm did not contain a clear 
definition, the criteria were empirically derived 
according to the researchers’ judgment and stipulated 
in accordance with the service routine. 
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Dimension Indicator Parameter Source of information

Component - Management

Structure

% of municipalities with a computer dedicated to SIM and to the Brazilian Live Birth 
Information System (SINASC)a ≥80%

Primary

% of municipalities with updated version of SIMa 100%

% of municipalities with a computer with minimal configuration recommended by the 
Pernambuco State Health Department (SES/PE) ≥80%
% of municipalities with internet runninga

% of municipalities with antivirus recommended by SES/PEa 100%

% of municipalities not having any problems with the computera ≥80%

% of municipalities with staff member to support SIMa

100%
% of municipalities with at least one (1) staff member for SIMa

% of municipalities with at least one (1) staff member for death surveillance (vig óbito)a

% of municipalities with ≥50% of managers and SIM/death surveillance technical staff 
participating in courses, capacity building or traininga

% of municipalities with at least 8 SIM regulatory instrumentsa ≥80%

% of municipalities with ≥50% of managers and technical staff registered on the local SIM

100%
% of municipalities with ≥50% of managers and technical staff accessing the local SIM 

% of municipalities with ≥50% of managers and technical staff registered on the federal SIM

% of municipalities with ≥50% of managers and technical staff accessing the federal SIM

Process

% of municipalities with participation in meetings for planning SIM actions with the health regionsa ≥90%

% of municipalities holding meetings with technical areas to plan SIM actionsa ≥50%

% of municipalities that conduct training geared to SIM/death surveillancea

Result
% of municipalities with continuing education held and recordeda ≥80%

% of municipalities monitoring ≥50% of SIM operational indicators (coverage, regularity, 
underlying cause of death defined)a 100%

Component - Distribution and Control

Structure % of municipalities storing death certificates (DC) in a secure placea ≥80%

PrimaryProcess

% of municipalities controlling DC distribution via SIMa 100%

% of municipalities monitoring distributed versus used DC on SIMa ≥80%

% of municipalities reporting DC cancellation on SIMa

100%% of municipalities reporting DC cancellation to the next highest hierarchical level

Result
% of municipalities with quantity of DC distributed registereda

Ratio between distributed DCs registered on SIM and used DCs registered on SIMb ≥80% Secondary

Component - Issuing  and filling in

Structure
% of municipalities with manual of norms for DC completion updateda

100% Primary% of municipalities knowing DC flow as per the norma

Process

% of municipalities recovering DC variables and ill-defined causes of deatha

% of municipalities with occurrence of deaths in hospitals that have Hospital 
Epidemiological Surveillance that recovers incomplete DC variablesa ≥80% Secondary

% of municipalities with occurrence of maternal deaths filling in investigation details in all 
sources of informationa

100%

Primary% of municipalities with the occurrence of infant deaths filling in investigation details in all 
sources of informationa

% of municipalities with occurrence of fetal deaths filling in investigation details in all 
sources of informationa

Result

% of infant death DCs with ≥90% completion of block IVa

Secondary% of general death DCs with ≥90% completiona

% of deaths with defined underlying causeb ≥95%

a) Source of empirical verification.
b) Source of normative verification.

Figure 2 – Matrix of Mortality Information System (SIM) indicators and judgment criteria, Pernambuco, 2012
Continued on next page
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Dimension Indicator Parameter Source of information

Component - Collection

Structure % of municipalities with at least one (1) Municipal Health Department (SMS) staff member 
responsible for collecting DCs in notifying heath centers

 100% Primary
Process

% of municipalities collecting DCs with defined periodicitya

% of municipalities doing active tracing in various sources with defined periodicitya

Result
Ratio between deaths captured by SIM and estimated deathsb ≥90%

 Secondary
% of municipalities with ≥90% SIM coverageb 100%

  Component - Processing 

Structure

% of municipalities with a hard copy of the International Statistical Classification of 
Diseases and Related Health Problems, Tenth Revision (ICD-10)a  100%

Primary

% of municipalities with a SIM typista  100%

% of municipalities with encoder or support for coding causes of deatha  100%

Process

% of municipalities identifying the white copies of input DCsa

≥80%
% of municipalities with immediate DC input to SIMa

% of municipalities generating transfer file (TF), at last  monthlya

 100%
% of municipalities sending TF at least monthly

% of municipalities generating DBC format filea ≥80%

% of municipalities updating the health establishment tables and the Regional Council of 
Medicine (CRM) tables at least  monthly 

100%
% of municipalities performing internal and external backupa

% of municipalities doing data feedback per residence and occurrencea

% of municipalities with fetal and infant deaths updating investigation details on SIMa

% of municipalities with maternal deaths updating investigation details on SIMa

% of municipalities issuing a list of incomplete DC variablesa

≥50%
% of municipalities issuing a list of inconsistency between DC variablesa

Result

% of DCs input and sent in a timely manner, up to 60 days with effect from the month of occurrenceb ≥90%

Secondary

% municipalities sending at least one (1) TF per month during the analysis periodb

100%

% of municipalities with ≥80% DCs input and sent within the time limita

% of deaths of women of childbearing age reported on SIM within 30 days after the occurrenceb

% maternal deaths reported on SIM within 30 days after the occurrenceb

% of fetal deaths reported on SIM within 30 days after the occurrenceb

% infant deaths reported on SIM within 30 days after the occurrenceb

Component - Analysis and dissemination

Structure % of municipalities with 100% of material resources needed for disseminationa

≥80%

Primary
Process

% of municipalities with knowledge of/using  tabulators or statistical programs for analysisa

% of municipalities performing analysis and reporting  at least one (1) of the SIM 
operational indicators 

% of municipalities with a population ≥50,000 inhabitants preparing report containing a 
summary of cases of fetal infant and maternal deaths discussed in technical working groups (GT)a 

% of municipalities with maternal deaths preparing report on the status of death investigationsa

% of municipalities with infant and fetal deaths preparing report on the status of death 
investigationsa

% of municipalities updating the Web module of SIM after discussion in GTa

% of municipalities with a population ≥50,000 inhab. sending summary of cases discussed 
in GT to the next highest hierarchical levela

Result

% of municipalities with epidemiological profile prepareda

Primary
% of municipalities with epidemiological bulletin prepareda

% of municipalities disseminating the epidemiological profiles prepareda

% of municipalities disseminating the epidemiological bulletins prepareda

a) Source of empirical verification.
b) Source of normative verification.

Figure 2 – Matrix of Mortality Information System (SIM) indicators and judgment criteria, Pernambuco, 2012
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The variables and indicators are shown in Figure 
2, a matrix of 76 indicators distributed according to 
components: 23 for structure, 33 for process and 20 
for the results, with their respective judgment criteria. 
Based on the indicators selected, we created the data 
collection instrument according to the SIM system 
components that were to be evaluated.

The primary data were collected in November and 
December 2013 – relating to information for the year 
2012 – by administering a structured questionnaire 
with those responsible for SIM in the municipalities 
studied, in addition to direct observation of structural 
and procedural aspects in all the municipal health 
departments included in the study. The secondary 
data, relating to deaths occurring in 2012, were 
retrieved from the Pernambuco state SIM database. 
The information obtained through the primary and 
secondary data were consolidated by health region and 
for the state as a whole, and included in the indicators 
that informed the evaluation of the degree of SIM 
implantation and the influence of this on results.

Stage 3 – Classification of degree  
of implantation

We used structure and process indicators to define the 
degree of implantation. Each component was classified 
and, once this had been done, we defined the degree of 
SIM implantation in the state and its health regions. Each 
indicator was obtained by calculating the ratio between 
the scores achieved and scores expected with regard to 
the number of municipalities having physical or material 
resources and having carried out activities. The degree 
of SIM implantation corresponded to the ratio between 
the sum of the degrees of implantation achieved and 
expected per system component.

Degree of implantation was classified as being 
‘implanted’ when percentages of 80.0 to 100.0% 
were achieved, ‘partially implanted’ (60.0 to 79.9%), 
'incipient' (40.0 to 59.9%) and 'not implanted' 
(<40.0%), as judged by the authors based on a 
previous study on SIM.14

Stage 4 – Analysis of the results produced 
and analysis of the influence of degree of 
implantation on them

To evaluate the results produced, we calculated the 
ratio between the scores achieved and those expected 
for each result indicator. These were analyzed by taking 

the result for each system component, compared 
to the indicator matrix (Figure 2). The degree of 
implantation as classified by SIM component in Stage 
3, was compared with the result indicators based on 
the system logic model, establishing plausible relations 
for the identification of elements that brought influence 
to bear on the scope of the results produced.

Considering the control of biases, the strategy used 
to increase the rigor of the study was the triangulation 
of information related to the structure and process 
dimensions, by (i) administering a questionnaire with 
the participants and (ii) direct observation of SIM 
operationalization in the municipal health departments 
by following a checklist. 

The study protocol was approved by the Professor 
Fernando Figueira Institute of Integral Medicine Human 
Research Ethics Committee: Opinion No. 2,457.367 
dated 27 December 2017; Certification of Submission for 
Ethical Appraisal (CAAE) No. 79846017.3.0000.5201.

Results

SIM was found to be partially implanted in Pernambuco 
(70.6%), varying between 66.3 and 74.8% according to 
health region. Similarly, its 'management' (75.1%), 
'issuing and filling in' (79.1%) and 'processing' (71.7%) 
components were found to be partially implanted. The 
'collection' component was 'implanted' in the state 
(80.7%) and in most regions, with the exception of five, 
three of which were 'partially implanted' and two had 
'incipient' implantation. Implantation of the 'distribution 
and control' component was 'incipient' in the state as 
a whole (49.7%) and 'not implanted’ in three regions, 
while the 'analysis and dissemination' component was 
'incipient' in the state as a whole (58.0%) and partially 
implanted in five of its regions (Table 1).

The 'management' component showed that 69.6% 
of the state’s municipalities monitored at least 50.0% of 
the operational indicators; and that 62.0% carried out 
continuing education, varying between 35.0 and 100.0% 
between regions (Table 2). The 'distribution and control' 
component showed that 90.1% of Death Certificates issued 
and registered were input to SIM, this result being greater 
than or equal to 79.0% between the health regions. The 
'issuing and filling in' component in relation to the state 
as a whole had 94.9% of deaths with a defined underlying 
cause, with similar values for all but three health regions. 
Consolidated Death Certificate completeness for general 
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Table 1 – Degree of implantation (%) of the Mortality Information System (SIM) by components and full scope, 
in the state and its health regions, Pernambuco, 2012

Component
Health Regions

Pernambuco
I II III IV V VI VII VIII IX X XI XII

Management 67.4 83.9 78.0 67.9 76.7 79.5 76.2 72.2 80.3 74.3 82.2 70.0 75.1

Distribution and control 51.0 64.0 25.5 67.5 51.0 52.3 17.1 51.4 23.6 60.0 52.0 44.0 49.7

Issuing and filling in 88.8 77.1 89.2 72.2 78.3 75.3 78.6 81.8 80.6 75.0 75.0 73.8 79.1

Collection 63.5 80.0 100.0 83.3 75.0 51.7 61.9 93.3 100.0 91.2 57.7 96.4 80.7

Processing 74.7 67.6 71.8 75.3 68.3 70.3 68.7 69.0 81.3 75.3 66.7 64.3 71.7

Analysis and dissemination 70.2 53.2 52.5 61.5 50.9 50.0 68.4 61.5 66.2 50.0 51.3 56.1 58.0

SIM 70.5 73.2 71.1 70.5 69.3 69.4 67.0 70.2 74.8 71.9 70.0 66.3 70.6

Note:  Degree of implantation - implanted (80.0 to 100.0%); partially implanted (79.9 to 60%); incipient implantation (40.0 to 59.9%); not implanted (<40.0%).

deaths for the state as a whole was 51.7%; while block IV 
relating to infant deaths was 66.8% complete, with higher 
results in three regions. The 'collection' component 
showed 100% coverage in the state as a whole and also in 
its regions; the proportion of municipalities with coverage 
above 90% for this component was 82.1%.

The 'processing' component showed 94.3% of 
municipalities with monthly data transfer and 90.1% of 
Death Certificated input and forwarded on a timely basis, 
with similar results between the regions. The indicators 
for the notification of deaths of women of childbearing 
age, maternal, fetal and infant deaths within 30 days after 
death remained below 50% in the state as a whole. Four 
regions did not notify maternal death in a timely manner. 
The 'analysis and dissemination' indicators showed a 
proportion of less than 40%, in both the state and in 
most regions (Table 2).

Discussion 

SIM was found to be partially implanted in 
Pernambuco, with variations between the components 
of the system according to health regions, demonstrating 
consistency with the results found: the greater 
the degree of implantation, the better the results. 
Incomplete achievement of SIM’s objectives arises 
from inadequacies in the distribution, control, analysis 
and dissemination of data, although the system has 
been established for more than 30 years and despite 
recognition of its relevance for the analysis of the health 
situation and its monitoring and evaluation.1-3

The fact of state-level management having updated 
the SIM logic model and prepared the matrix of 

indicators, without the participation of the federal level 
of the system, may have bestowed a transitory nature 
on the judgment criteria so that they may require 
periodic revisions. In spite of the impossibility of the 
study results being extrapolated, the internal validity 
of the logic model of the system is explicit owing to 
a theoretical construct that shows the relations of 
interdependence between the historically constructed 
components and their contents, so that it can be 
replicated in other contexts, with adjustments.12,13 

The 'distribution and control' and 'analysis 
and dissemination' components showed reduced 
adherence of procedural indicators to established 
standards, pointing to a not very satisfactory work 
process. This finding, while being similar to that 
found for the Brazilian Live Birth Information System 
(SINASC) in the municipalities of Minas Gerais,9 is 
opposite to that found for SISNASC in Pernambuco, 
where structural problems prevailed.6

Performing analysis by component identified 
shortcomings, such as municipalities with low control 
of Death Certificates distributed, used and canceled, 
which can favor misuse, loss and flow deviation. This 
insufficient control over the Certificate forms not only 
increases the cost of production and meeting the needs 
of the system, but also reveals reduced management 
capacity. In the same way, studies of active tracing 
indicate problems with the operationalization of vital 
information systems, such as inadequate flows and 
use of non-official forms, reflecting little normative 
knowledge, signaling the need to enhance the capacity 
of professionals responsible for the operationalization 
of these systems.4,6,7,15
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Table 2 – Degree of implantation (%) and result indicators (%) of the Mortality Information System (SIM) by 
component, in the state and its health regions, Pernambuco, 2012

DI Indicator
Health Regions

Pernambuco
I II III IV V VI VII VIII IX X XI XII

Component - Management 

75.1

% of municipalities monitoring ≥50% of SIM 
operational indicators 90.0 45.0 45.5 100.0 15.0 100.0 85.7 85.7 72.7 100.0100.0 10.0 69.6

% of municipalities with continuing education 
held and registered 35.0 70.0 95.5 50.0 50.0 61.5 100.0 57.1 54.5 75.0 70.0 50.0 62.0

Component - Distribution and Control

49.7

% of municipalities with quantity of death 
certificates (DC) distributed registered 40.0 100.0 72.7 90.6 85.0 69.2 42.9 42.9 9.1 75.0 80.0 30.0 68.5

Ratio between DCs distributed recorded on SIM 
and  DCs used recorded on SIM 91.4 90.9 88.1 90.2 86.4 85.9 84.4 92.1 79.0 86.5 90.1 89.7 90.1

Component - Issuing and filling in

79.1

% of child death DCs with ≥90% completion of 
block IV 75.7 62.7 53.5 74.0 59.3 62.0 44.4 53.3 60.2 50.0 55.8 68.2 66.8

% of general death DCs with  ≥90% completion 59.6 45.8 48.5 54.4 40.9 41.8 50.1 43.3 23.9 30.8 32.5 52.2 51.7

% of deaths with defined underlying cause 98.4 96.3 95.8 93.5 86.7 84.3 90.7 79.5 94.4 96.6 94.2 94.2 94.9

Component - Collection

80.7
Ratio between deaths captured by SIM and 
estimated deaths 98.3 103.0 97.9 99.7 105.6 105.9 96.4 92.9 104.7 99.8 97.7 102.0 100.0

% of municipalities with ≥90% SIM coverage 95.0 75.0 81.8 75.0 90.0 92.3 42.9 85.7 81.8 83.3 70.0 100.0 82.1

Component- Processing 

71.7

% of municipalities with at least one (1) transfer 
file sent per month during the period of analysis 97.1 93.3 91.7 95.3 95.4 91.0 97.6 94.0 93.9 87.5 98.3 97.5 94.3

% of DCs input and sent a in timely manner, 
up to 60 days with effect from the month of 
occurrence

90.0 86.1 82.4 92.1 87.3 88.7 94.0 91.9 98.6 91.5 92.2 89.0 90.1

% of municipalities with ≥80% of  DCs input and 
sent on time 85.0 50.0 54.5 75.0 80.0 69.2 71.4 85.7 90.9 83.3 90.0 80.0 73.9

% of deaths of women of childbearing age 
reported on SIM within 30 days of occurrence 31.8 39.5 32.1 51.1 32.9 47.3 78.0 75.5 56.0 54.4 57.0 29.8 40.2

% of maternal deaths reported on SIM within 30 
days of occurrence 18.8 NA 22.2 – – NA 100.0100.0 62.5 NA – – 26.2

% of fetal deaths reported on SIM within 30 days 
of occurrence 33.1 36.0 37.6 66.7 24.7 61.5 90.6 92.1 51.6 66.7 82.9 42.2 48.1

% of infant deaths reported on SIM within 30 
days of occurrence 25.5 23.2 26.8 50.2 22.2 48.8 80.9 89.2 62.5 27.5 64.9 19.7 38.6

Component - Analysis and dissemination

58.0

% of municipalities with epidemiological profile 
prepared 75.0 10.0 18.2 62.5 25.0 38.5 14.3 28.6 36.4 25.0 20.0 10.0 34.8

% of municipalities with epidemiological 
bulletin prepared 50.0 10.0 13.6 50.0 15.0 38.5 14.3 57.1 36.4 33.3 30.0 30.0 31.5

% of municipalities disseminating 
epidemiological profiles prepared 55.0 10.0 18.2 59.4 25.0 30.8 14.3 28.6 36.4 25.0 20.0 10.0 31.5

% of municipalities
 that disseminating epidemiological bulletins 
prepared

45.0 10.0 13.6 46.9 15.0 30.8 14.3 57.1 36.4 33.3 30.0 30.0 29.9

Legend:
DI: degree of implantation.
NA: not applicable.
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Even though inter and intra-regional differences 
were revealed in SIM coverage in the municipalities 
evaluated, high system data capture points to an 
intensive data collection work process. This finding 
corroborates the evidence about the expansion of SIM 
coverage in the state of Pernambuco, with repercussions 
on the reliability of using its data to calculate mortality 
indicators,16-18 thus allowing adequate monitoring of 
national and international pacts.19

The better results found for indicators of regular 
batch transfer and data sending, which are linked 
to funding being released, to the detriment of timely 
notification of deaths of women of childbearing 
age, and maternal, fetal and infant deaths, express 
the preponderance of financial rationality over 
the epidemiological situation with regard to SIM 
processing. These findings are similar to those of a 
previous study, focused on small-sized municipalities 
of the state of Rio Grande do Sul.20 Delay in knowledge 
of reportable events hinders surveillance actions, as 
well as the reorientation of care and health services to 
meet the needs of the population,21,22 frequently limiting 
the scope of municipal actions, inadequately directed 
towards collection and transmission of data to other 
health management levels.23

Death Certificate incompleteness, scant dissemination 
of information and reduced continuing education 
found in Pernambuco’s health regions, resulting from 
the overvaluation of data collection and transmission 
routines, are related to the lack of teams and lack of 
technical qualification, thus hindering the consolidation 
of the system.20,23 As expected, the better filling in of 
Death Certificates, found in more developed areas of 
the metropolitan region of Recife (the state capital) 
and its surrounding territories as well as in the state’s 
larger municipalities, contrasted with Death Certificate 
completeness found in regions and localities with 
lower access to health services, lower access to health 
professional capacity building and lower access to health 
surveillance services recovering data variables.24-26

The results of the  'issuing and filling in', 'collection' 
and 'processing' components of the state SIM system 
are linked to the influence of the degree of implantation 
achieved, reflecting adherence by municipalities to the 
system’s operational routines. Conversely, the lower 
consistency of the 'management', 'distribution and 
control' and 'analysis and dissemination' components 
signals restrictions in managerial activities, given the 

inadequate training of technical staff, inadequate 
planning and monitoring of actions and information 
dissemination. These findings reflect the centralizing 
and fragmented conception of health information 
systems, historically designed to establish a network 
of local production of information that respond to 
national policies.1,27

Notwithstanding the role of executing the actions 
promoting the empowerment of municipal management,23 
such decentralization does not just mean deconcentration 
of activities but also the sharing of decision-making 
power, thus promoting management and work 
process autonomy.27 Empowering health regions and 
municipalities technically and administratively would 
be a suitable alternative for consolidating SIM. This 
procedure, combined with the incorporation of new 
routines, favors the operationalization of the system, with 
a reduction of omission, overlap or partial execution of 
actions.6,28

SIM was found to be partially implemented in 
the state of Pernambuco, due to inadequacies in 
the distribution, control, analysis and dissemination 
of data, negatively influencing the effects observed, 
while data collection, issuing and filling in obtained 
the best scores. SIM’s objectives can be achieved 
by reorganizing the entire data production process, 
particularly within services, where health care is 
provided, and where deaths occur. To this end, 
additional investments are needed in the health 
service infrastructure, in strengthening of hospital 
epidemiology hubs and improving the work process. 
Such initiatives, coupled with periodic evaluations, are 
indispensable for the qualification of vital information 
systems and, therefore, for ensuring accuracy in the 
analysis of the health conditions of the population.29
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