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Abstract 

Introduction: Suicides and suicide attempts are major public health problems, and coping strategies are hampered 
by insufficient or inadequate notifications. Data accuracy influences the formulation of public and mental health poli-
cies and suicide prevention strategies. The objective of this study was to analyze the completeness of self-harm and 
suicide records in the state of Pernambuco, Brazil, 2014–2016.

Methods: This is an evaluative study with a descriptive design. The data were collected from suicide attempt records 
from the Notifiable Diseases Information System and suicide records from the Mortality Information System. Proba-
bilistic linkage was used to relate these databases, and the degree of completeness of the variables was calculated. 
Completeness was classified into the following categories: good (≥ 75.1%), regular (50.1%–75.0%), low (25.1%–50.0%), 
and very low (≤ 25.0%).

Results: In the analyzed period, 1,404 notifications of self-harm were studied, with an overall mean completeness of 
86.2%. In addition, 1,050 suicide records were analyzed, with an overall mean completeness of 95.8%. Most variables 
referring to suicide attempts had good completeness, with the exception of the variables “occupation” and “educa-
tion.” The completeness of all suicide-related variables was rated as good. After linkage, a significant improvement was 
observed in the degree of completeness of the variable “occupation”.

Conclusion: The results of this study showed that the completeness of self-harm and suicide variables improved 
from the first to the last year. The integration of data from different information systems provides an opportunity to 
improve suicide prevention programs and the quality of available information. Continuous efforts to increase the 
completeness and reliability of suicide surveillance systems are fundamental to describe the epidemiological profile 
and, consequently, plan preventive actions, in addition to contributing to the development and reformulation of strat-
egies aimed at reducing morbidity and mortality related to suicidal behavior.
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Introduction
As the  13th leading cause of death worldwide, suicide 
is an important public health problem [1]. In 2016, 
approximately 817,000 suicides occurred globally, rep-
resenting 1.49% of total deaths in the world. The esti-
mated mortality rate for all ages was 11.1 deaths per 

Open Access

*Correspondence:  cristine.bonfim@uol.com.br

6 Directorate of Social Research, Joaquim Nabuco Foundation, Rua Dois 
Irmãos, 92 - Ed. Anexo Anísio Teixeira – Apipucos, Recife, PE CEP 52071-440, 
Brazil
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-022-13455-8&domain=pdf


Page 2 of 9da Fonsêca et al. BMC Public Health         (2022) 22:1154 

100,000 individuals. The rate of Potential Years of Life 
Lost (PYLL) by suicide was estimated to be 458.4 PYLL 
per 100,000 individuals in the same year, representing 
2.18% of the total PYLL [2]. In Brazil, suicide is the fourth 
cause of death among external causes, and the mortality 
rate increased from 3.5 (1991) to 5.3 (2015) deaths per 
100,000 individuals [3].

Suicide is the act of intentionally causing one’s own 
death. Although deaths by suicide are rare, suicide 
attempts and suicidal ideation (thoughts of killing oneself 
or the desire to die) are more frequent. Self-mutilation is 
the broader term that includes suicide attempts and self-
harm behavior without the conscious intent to cause one’s 
own death [4]. Suicide attempts consist of “a nonfatal self-
directed potentially injurious behavior with any intent to 
die as a result of the behavior. A suicide attempt may or 
may not result in injury” [5]. The World Health Organiza-
tion (WHO) proposes the term “nonfatal suicidal behav-
ior” for suicidal acts that do not end in death since not 
all suicide attempts end in death. Suicide attempts are an 
important predictor of death by suicide [6], with the risk 
being higher for people who have attempted suicide than 
for those who have not [7, 8]. Approximately 60% of peo-
ple die by suicide on their first attempt, and more than 
80% of subsequent suicides occur within a year of the ini-
tial attempt [9].

The prevention of nonfatal suicide attempts is an 
opportunity for early intervention in a substantial num-
ber of people at high risk of suicide to reduce suicidal 
behavior [10, 11]. In recent years, many studies on sui-
cide-related outcomes (including mortality, attempts, 
risks, and other measures) have been published world-
wide [6]. However, according to the WHO, the qual-
ity of data needs to be increased to improve suicide and 
suicide attempt monitoring and surveillance. There is 
poor global availability and quality of data on suicide and 
suicide attempts [12]. Better suicide and suicide attempt 
monitoring and surveillance are needed for effective sui-
cide prevention strategies. This includes vital statistics 
records on suicide, hospital records on suicide attempts, 
and nationally representative surveys that collect infor-
mation on self-reported suicide attempts [12].

Suicide prevention is a priority for the global pub-
lic health agenda. It is part of the WHO Mental Health 
Action Plan 2013–2030. One of the global targets is 
to reduce the suicide rate by one-third by 2030; to this 
end, signatory countries should develop and implement 
comprehensive national prevention strategies, with spe-
cial attention to groups identified as higher risk and to 
other vulnerable groups based on the local context [13]. 
Suicide is also addressed in the Sustainable Development 
Goals of Target 3.4, which proposes to reduce prema-
ture mortality from noncommunicable diseases through 

prevention and treatment and to promote mental health 
and well-being by 2030 [14].

Counting cases, monitoring trends by country, and 
analyzing sex and age distribution are necessary data to 
support suicide prevention [2]. Accurate and timely data 
on suicides are necessary for national and international 
agencies to set targets, assess the progress of interven-
tions, and identify those in need of intervention [12, 
15]. However, incorrect cause-of-death classification 
and quality of data due to the stigmatization of suicide 
in some countries can affect mortality registries and, 
therefore, efforts to prevent and reduce mortality from 
suicide [16].

Although research on suicide has increased in terms of 
epidemiological profile, risk factors, and temporal trends, 
few studies analyze the completeness of suicide mortality 
data, and this number is even lower for suicide attempts. 
In this study, we analyzed the completeness of data on 
suicide attempts and suicides included in the surveil-
lance system. Completeness is one of the most important 
criteria for measuring the quality of datasets in health 
information systems. It is the degree to which variables 
are filled with complete information and a category other 
than the one indicating “missing data” [17].

Strategies aimed at reducing morbidity and mortal-
ity associated with suicidal behavior require reliable 
data [12, 18]. Therefore, assessing the quality of data on 
suicides and suicide attempts is essential for develop-
ing public health and mental health interventions and 
for planning prevention strategies [18]. Currently, few 
studies correlate suicide attempts and suicides in Brazil 
to assess the quality of completeness. Studying the qual-
ity and completeness of official records is very impor-
tant. Well-conducted research on this topic provides key 
insights for the development of future studies, including 
the planning of effective evidence-based health policies. 
Data linkage is a method used to relate variables when 
the study analyzes more than one database. Complete 
datasets within a surveillance system are an important 
prerequisite for local decision-making on planning and 
prevention strategies. The objective of this study was 
to analyze the completeness of self-harm and suicide 
records in Pernambuco, Brazil from 2014 to 2016.

Methods
Study design, site, population, and period
This was an evaluative and descriptive study using 
secondary data regarding the completeness of vari-
ables in interpersonal violence, self-harm, and suicide 
reports of residents of the state of Pernambuco, Bra-
zil. In 2016, the state, which is located in the northeast 
region of Brazil,had an estimated population of 9,410,336 
inhabitants, a territorial area of 98,312  km2, and 185 
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municipalities. The mean suicide mortality rate in the 
state was 4.7 per 100,000 individuals in 1996–2015, 
slightly higher than that of the northeast region, which 
was 4.5 per 100,000 individuals in 2015 [19, 20]. The 
region was selected for the study for presenting good-
quality data in the Mortality Information System (SIM) 
but needs to improve in suicide data because it reports 
about 10% of deaths from external causes with undeter-
mined intent [21].

Self-harm is intentional harm to oneself and includes 
suicidal ideation, self-mutilation, suicide attempt, and 
suicide [22]. However, suicidal ideation is not recorded in 
the Notifiable Diseases Information System (SINAN) but 
requires comprehensive health care actions [22–24]. Sui-
cide attempt is defined as any intentional injury in which 
there is evidence of suicidal intent but is not fatal [25]. 
Suicide is the intentional act of killing oneself [19, 26]. All 
self-inflicted deaths with intent to die were considered 
suicide according to the International Classification of 
Diseases—10th Revision (ICD10), codes X60 to X84. The 
study period (2014–2016) corresponded to the period of 
the three most recent years with available and completed 
data in SINAN and SIM.

Data sources and record linkage
In Brazil, the self-harm notification is mandatory through 
the use of the individual notification form for interper-
sonal violence/self-harm, which feeds the SINAN. The 
tool used to collect data on suicides is the death certifi-
cate, which feeds the official SIM. These information sys-
tems integrate the strategic efforts of suicide surveillance 
and prevention in the country.

Database linkage can be defined as the process of merg-
ing information from two different sources to determine 
whether two or more records refer to the same person 
[27]. In addition, it can be used to find duplicate indi-
vidual records and in studies using capture and recapture 
methods [28]. Linkage algorithms must be used when 
an identifier field is not available [28, 29]. Probabilis-
tic record linkage uses approximate comparison func-
tions. Different weights are assigned to each field based 
on its distinctiveness and propensity score. This method 
was used to link data on self-harm (SINAN) and suicide 
(SIM) since the databases share no common identifica-
tion field. In this type of linkage, several non-exclusive 
keys are used to link two pieces of information, such as 
first and last name [29].

The connections between suicide and self-harm data-
bases were established by a probabilistic relationship 
using the RecordLinkage package, version 0.4–12.1, 
within the R software, version 4.0.2. In this study, the 
variables “name” and “mother’s name” were used for the 

probabilistic relationship, excluding records in which the 
nominal identifying fields were ignored or blank.

Scores between zero and one were generated, and link-
age suggestions were considered if this score was higher 
than 0.9. This was defined as a conservative cutoff (which 
would certify fewer matches) because a manual review 
was subsequently performed. There is no standard cut-
off report for this technique in the literature, and each 
researcher must make their own choice [30]. After find-
ing match suggestions by linkage, a manual review was 
performed to exclude false-positive matches.

In the study period (2014 to 2016), 6,594 self-harm 
notifications (SINAN database) were analyzed, of which 
1,404 were suicide attempts. We analyzed 1,219 deaths 
(SIM database), of which 1,050 were suicides and 169 
deaths of undetermined intent.

The probabilistic successive relationship identified 396 
common records in the two databases (pairs). Of these, 
171 were excluded for being false positives, leaving 225 
true pairs, 54 of which were suicide reports also identi-
fied as suicide attempts. Figure 1 shows the flowchart of 
the data retrieval process.

Statistical analysis
The quality of vital statistics data includes several dimen-
sions, including completeness, reliability, and consistency 
of variables [31]. Data completeness is one of the most 
analyzed dimensions because the presence of ignored or 
unfilled variables affects the reliability of these data and, 
consequently, the knowledge of the real situation of sui-
cides. Completeness was defined as the degree of com-
pletion of the fields of the computerized forms analyzed, 
measured as the proportion of reports in which a field 
was filled with a different category from the missing data 
indicators (unknown or blank).

We calculated the degree of completeness of 14 vari-
ables from the SINAN to assess the quality of self-harm 
records: date of notification, date of violence occurrence, 
date of birth, age, sex, race/color, education, municipal-
ity of residence, occupation, marital status, municipality 
of occurrence, recidivism, means of aggression (physical 
force/stabbing, hanging, blunt object, sharp object, sub-
stance/hot object, poisoning, firearm, threat, other), and 
place of occurrence. We also analyzed 12 variables from 
the SIM to assess the quality of suicide records: date of 
death, age, sex, race/color, marital status, education, 
occupation, place of residence, municipality of occur-
rence, place of occurrence, medical care, and autopsy. 
These variables were selected for their importance 
in establishing the epidemiological profile of suicide 
attempts and suicides. In addition, some common vari-
ables in both databases allowed the comparison of com-
pleteness before and after linkage.
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The following classification was used to assess the 
degree of completeness of the variables: good (≥ 75.1%), 
regular (50.1–75.0%), low (25.1–50.0%), and very low 
(≤ 25.0%) [32]. This completeness classification was cho-
sen for being recommended by the Brazilian Ministry of 
Health in the SINAN Guidelines [24]. For comparison 
purposes, the same classification was used with the SIM.

The degree of completeness was analyzed before 
and after linkage for variables common to the suicide 
attempt and suicide databases. Significant complete-
ness changes between the first and last year of the 
study were also analyzed. This was also done after link-
age, and Pearson’s chi-square test was used to compare 
proportions. The significance level was set at 5% in this 
study. Therefore, a p-value < 0.05 was considered statis-
tically significant.

Ethical considerations
The ethical aspects involved in this research were based 
on the guidelines and standards for human research of 
Resolution no. 466/2012 of the National Health Coun-
cil (CNS). The research requires no consent form since 
it used secondary data; however, the attached risk and 
confidentiality form was signed. The databases were 
made available by the Health Secretary of the state of 
Pernambuco. Only team members had access to the 
nominal databases, and extreme care was taken to 
ensure secrecy and confidentiality of information. The 
data were provided with a letter of consent from the 
Health Secretary of the state of Pernambuco. The study 
project was approved by the Research Ethics Commit-
tee of the Federal University of Pernambuco (CAEE 
17,036,719.0.0000.5208).

Fig. 1 Flowchart of the probabilistic linkage processes performed between the records of the SINAN and SIM
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Results
In the period studied, 1,404 notifications of self-harm 
classified as suicide attempts were analyzed, with an 
overall mean completeness of 86.2%, and 1,050 suicide 
records were analyzed, with an overall mean complete-
ness of 95.8%.

Considering the last year of the SINAN database for 
self-harm by suicide attempt (Table  1), ten variables 
showed good completeness, two variables (“marital 
status” and “occurred on other occasions”) had regu-
lar completeness, and two other variables (“educa-
tion” and “occupation”) showed low completeness. The 
comparison of proportions between the first and last 
years showed statistically significant improvement in 

the degree of completeness for four variables (“date of 
birth,” “race/color,” “municipality of occurrence,” and 
“suicide attempt: force/courses”). The variables “occu-
pation” and “marital status” showed a decreased pro-
portion. The analysis of the degree of completeness of 
the variables in the suicide records of the SIM data-
base (Table 1) showed that all variables were classified 
as good (considering the last year). The comparison of 
proportions showed that five variables had a statisti-
cally significant increase in completeness (“marital sta-
tus,” “education,” “occupation,” “place of occurrence,” 
“medical care,” and “autopsy”).

Table  2 compares completeness of the variables 
before and after linkage between the suicide and 

Table 1 Completeness of self-inflicted violence variables notified in SINAN and suicides notified in SIM, Pernambuco, Brazil, 2014 to 
2016

C Classification, G Good (≥ 75.1%), F Fair (50.1 to 75.0%), L Low (25.1 to 50.0%), VL Very low (≤ 25.0%)
* p-value: Pearson’s Chi-squared test for comparison of proportions

Variables 2014 (N = 387) 2015 (N = 427) 2016 (N = 590) p-value* Mean 
completeness

Variation (%)

N % C N % C N % C

SINAN

  Notification date 387 100.0 G 427 100.0 G 590 100.0 G - 100.0 0.0

  Date of harm 387 100.0 G 427 100.0 G 590 100.0 G - 100.0 0.0

  Date of birth 360 93.0 G 400 93.7 G 570 96.6 G 0.02 94.4 3.6

  Age 387 100.0 G 427 100.0 G 589 99.8 G 1.00 99.9 -0.2

  Sex 387 100.0 G 427 100.0 G 590 100.0 G - 100.0 0.0

  Race/color 311 80.4 G 355 83.1 G 506 85.8 G 0.03 83.1 5.4

  Education 165 42.6 L 202 47.3 L 261 44.2 L 0.67 44.7 1.6

  Municipality of residence 387 100.0 G 427 100.0 G 590 100.0 G - 100.0 0.0

  Occupation 222 57.4 F 225 52.7 F 257 43.6 L 0.00 51.2 -13.8

  Marital status 313 80.9 G 352 82.4 G 400 67.8 F 0.00 77.0 -13.1

  Municipality of occurrence 334 86.3 G 427 100.0 G 589 99.8 G 0.00 95.4 13.5

  Recurrence 244 63.0 F 277 64.9 F 407 69.0 F 0.06 65.6 5.9

  Attempts methods (body 
strength/beating

337 87.1 G 417 97.7 G 565 95.8 G 0.00 93.5 8.7

  Place of occurrence 347 89.7 G 372 87.1 G 510 86.4 G 0.16 87.7 -3.2

SIM

  Date of death 382 100.0 G 382 100.0 G 455 100.0 G - 100.0 0.0

  Age 379 99.2 G 381 99.7 G 455 100.0 G - 99.7 0.8

  Sex 382 100.0 G 382 100.0 G 455 100.0 G - 100.0 0.0

  Race/color 379 99.2 G 375 98.2 G 454 99.8 G 0.50 99.0 0.6

  Marital status 342 89.5 G 369 96.6 G 446 98.0 G 0.00 94.7 8.5

  Education 302 79.1 G 331 86.6 G 418 91.9 G 0.00 85.9 12.8

  Occupation 282 73.8 F 314 82.2 G 384 84.4 G 0.00 80.1 10.6

  Municipality of residence 382 100.0 G 382 100.0 G 455 100.0 G - 100.0 0.0

  Municipality of occurrence 382 100.0 G 382 100.0 G 455 100.0 G - 100.0 0.0

  Medical care 270 70.7 F 266 69.6 F 388 85.3 G 0.00 75.2 14.6

  Necropsy 309 80.9 G 293 76.7 G 414 91.0 G 0.00 82.9 10.1

  Place of occurrence 379 99.2 G 382 100.0 G 454 99.8 G 0.50 99.7 0.6
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self-harm databases. The variable “occupation” showed 
a significantly improved level of completeness.

Discussion
The analysis of data on self-harm showed that the com-
pleteness of variables was mostly good. It is important to 
highlight that, since 2016, the immediate notification of 
self-harm and poisoning is mandatory in Brazil within 
the first 24 h after the event [22]. This fact compromises 
the role of SINAN in supporting strategies for monitor-
ing violence [33].

This notification aims to ensure comprehensive care to 
victims and the link between the health and social pro-
tection networks, in addition to strengthening the system 
for monitoring violence and accidents [22]. The com-
pleteness of the data is extremely important to analyzed 
factors associated with violence and brings subsidies for 
the design and implementation of actions, programs, and 
public health policies that improve self-harm preven-
tion [34], similar to the WHO Mental Health Action and 
Intervention Guide programs [35]. The qualification of 
notification strategies improves the clinical and psycho-
social monitoring and follow-up of cases of attempted 
suicide in the daily life of services.

The variables related to individual notification (sex and 
age) were the most complete, as already demonstrated in 
other studies [33, 36]. These variables are easy to obtain 
and less subjective, except for the fact that the variable 
“sex” is mandatory to include a case in the SINAN [22]. 
However, information on some other variables (“educa-
tion” and “occupation”) require more attention.

Occupation is directly related to the socioeconomic 
level of the subject [37] and, due to its association with 
suicide, this variable becomes relevant and necessary for 
the study of factors associated with this event [37–39]. 

People from lower socioeconomic classes and those 
whose social class has drastically changed have a higher 
suicide rate than people from higher socioeconomic 
classes [37, 40].

To have high quality, a database must have complete 
and reliable records. In the SIM, 100% of the data were 
complete for the variables “date of death,” “age,” “sex,” 
“place of residence,” and “place of occurrence.” The com-
pleteness was good for the other variables. In addition, an 
increasing degree of completeness was observed for SIM 
variables. The complete record of SIM variables increases 
knowledge on the extent of mortality by suicide so that 
the information can support intervention planning and 
evaluation and public policies aimed at suicide surveil-
lance and prevention [12].

In Brazil, the recently created National Policy on 
Self-harm and Suicide Prevention aims to promote the 
reporting of events, development and improvement of 
self-harm, suicide attempt, and death by suicide data col-
lection and analysis methods to help policy creation and 
decision-making [41].

The overall completeness of the SIM variables was 
95.8%. A recent study analyzed these variables and deter-
mined an overall completeness of 98.0%, with differences 
between Brazilian states and municipalities [28]. For 
deaths from non-natural causes, the general percentage 
of completeness was 97.8%, but the study did not spe-
cifically analyze suicides. In the state of Pernambuco, 
completeness was greater than 96.0% with most munici-
palities between 95.0 and 100.0% [25].

In the last years evaluated, the forms were filled more 
completely, and only the variables “occupation” and 
“medical care” were below 90% completeness. Previ-
ous studies of suicides in the SIM showed progres-
sively increased form filling quality [16, 42, 43]. The 

Table 2 Degree of completeness of variables common to SINAN and SIM before and after linkage. Pernambuco, Brazil, 2014 to 2016

* p-value: Pearson’s Chi-squared test for comparison of proportions

Variables Completeness p-value* Variation (%)

Before After

N % N %

Sex 54 100.0 54 100.0 - 0.0

Age 54 100.0 54 100.0 - 0.0

Race/Color 46 85.2 47 87.0 1.00 1.9

education 21 38.9 23 42.6 0.84 3.7

Occupation 25 46.3 51 94.4 0.00 48.1

Marital status 40 74.1 40 74.1 - 0.0

Municipality of occurrence 54 100.0 54 100.0 - 0.0

Municipality of residence 54 100.0 54 100.0 - 0.0

Place of occurrence 46 85.2 46 85.2 - 0.0
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completeness of SIM data on suicides of the older 
population in the period 1996–2010 in Bahia showed 
improved completeness but still with a large number of 
ignored or unfilled fields [42]. The evaluation of the qual-
ity of information on deaths from external causes in the 
states of Ceará and Pernambuco also improved [43, 44]. 
In the latter case, the variable “education” showed good 
completeness in all the years evaluated. This differs from 
the situation in this state at the beginning of the 2000s, 
when the completeness of this variable was considered 
very poor. The variables “sex” and “place of occurrence” 
presented good/excellent completeness, confirming our 
results [44].

The variable “medical care” was also cited in other 
studies as a cause of lower completeness of death certifi-
cates [43, 44]. This field refers to the continuous medical 
care that the patient received or did not receive during 
the illness that led to death. The Brazilian Ministry of 
Health recommends that accidental and/or violent deaths 
on public roads and without medical care on site should 
be filled with “no” in this variable. Despite the perception 
of form filling improvement in this study, 15% remained 
ignored or were not completed. Further analysis of death 
certificates, emergency service instruments, and autopsy 
reports from the Forensic Medicine Institute is necessary 
to clarify this finding.

The variable “autopsy” showed an improved level of 
completeness and higher than 90% in the last year of the 
study. Because there is an Institute of Forensic Medi-
cine in the city of Recife, the question remains whether 
the variable “autopsy” was not completed or if the deaths 
by suicide were not referred to the institute. Special-
ized examinations and autopsies are essential to prevent 
“hidden suicides” and avoid unclear or unknown causes 
of death, events of undetermined intent, and accidental 
deaths [16, 18]. These deaths refer to cases without medi-
cal care and those in which there was care, but it was 
not possible to determine the underlying cause of death 
or the physician observed only a symptom or sign. They 
belong to Chapter XVIII of the International Statistical 
Classification of Diseases and Related Health Problems, 
10th revision. In addition, there are deaths with nonspe-
cific causes belonging to several ICD chapters considered 
of little importance to public health [45, 46].

The need for reliable data on suicides is obvious, but 
it is one of the most underreported causes of mortality 
worldwide [18]. Explanations for insufficient data on sui-
cides involve problems related to the reliability of vital 
statistics records in several countries [47].

A systematic review of the reliability of suicide records 
found few articles (n = 31) and only a few countries were 
analyzed [48]. This assessment is considered a com-
plex task in cases of suicide. Several issues are raised 

to explain the difficulties, with some suicides not being 
properly recorded and some reports being influenced by 
the subjective interpretations of a person’s death [48]. 
In addition, the social, cultural, religious, and even legal 
aspects of a death by suicide may contribute to underre-
porting [2, 34].

In this study, the probabilistic linkage between 
self-harm and suicide reports was used as one of the 
strategies to improve the data. Considering its easy 
implementation, low operational cost, and reproduc-
ibility of the technique, it should be included in the rou-
tine monitoring of suicides in the services of the Unified 
Health System. The linkage of databases from different 
sources is one of the strategic actions for suicide surveil-
lance and prevention in Brazil [49]. The accuracy and 
quality of data on suicides are important to identify the 
circumstances of deaths and describe the victim’s profile. 
They can affect the planning of preventive actions and 
the  creation of public and mental health policies. From 
this perspective, continued efforts are needed to improve 
the accuracy of data, especially in low- and middle-
income countries [2, 47].

Improving mortality estimates involves three main 
issues: the completeness of records, quality of data on 
causes of death, and production of mortality statistics 
[50]. To further improve the records of suicide attempts 
and suicides, some strategies can be suggested, includ-
ing training health professionals in completing the noti-
fication form, monitoring the quality of the database, and 
raising the awareness of data processing professionals. As 
for the SIM, it is necessary to train physicians on how to 
correctly fill out death certificates, monitor data quality, 
investigate multiple sources, and link information to the 
suicide attempt database.

This study had some limitations. It is worth noting the 
use of secondary data, which included typos in the names 
that were the variables of linkage between the self-harm 
and suicide databases and classification errors that can 
lead to linkage process errors. Similar name, sex, and date 
of birth may also limit linkage. This limitation was mini-
mized by the manual verification of matches and mis-
matches. The lack of mandatory notification of self-harm 
in the SINAN may have contributed to the loss of some 
cases, which was also minimized by the manual review. 
The study was conducted in a city in northeast Brazil, 
and cross-cultural limitations should be considered when 
generalizing the results. However, these limitations did 
not affect the data analysis and the results of the study.

Conclusions
Knowledge on the situation of self-harm and suicide 
mortality trends depends fundamentally on the quality 
of the data recorded and the monitoring and analysis of 
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the information produced in order to plan actions and 
define priorities, guidelines, and policies. Therefore, 
detailing the fields of SIM and SINAN data collection 
instruments and focusing on their proper registration 
allow technical knowledge and assure qualified, timely, 
and reliable information.

Abbreviations
CAEE: Ethics Appreciation Submission Certificate; SINAN: Notifiable Diseases 
Information System; SIM: Mortality Information System; WHO: World Health 
Organization; PYLL: Potential Years of Life Lost.

Recognitions
Not applicable.

Authors’ contributions
JRF, CMO, and CVB contributed to the study conception and design; data 
collection, analysis, and interpretation; and manuscript writing. HVVC 
participated in the study design and performed the statistical analyses. CCLC 
contributed to data interpretation and critical review of the article. PVMG 
and AGCC performed the critical review of the article. All authors read and 
approved the manuscript.

Funding
This study was partly funded by the Coordination for the Improvement of 
Higher Education Personnel – Brazil (CAPES)—Financial Code 001.

Availability of data and materials
We declare that the datasets used and analyzed during the current study are 
available at DATASUS.

Declarations

Ethics approval and consent to participate
The ethical aspects involved in this research were based on the guidelines 
and standards for human research of the National Health Council (Resolu-
tion CNS 466/2012). The study requires no consent form for using secondary 
data; however, the attached term of risk and confidentiality was signed. The 
data were provided with a letter of consent from the health department. The 
study project was approved by the Research Ethics Committee of the Federal 
University of Pernambuco (CAEE 17036719.0.0000.5208).

Consent for publication
Not applicable.

Competing interests
The authors declare no conflicts of interest.

Author details
1 Postgraduate Program in Collective Health, Federal University of Pernam-
buco, Recife, PE, Brazil. 2 Maurício de Nassau University Center, Health Secretary 
of Recife, Recife, PE, Brazil. 3 Health Secretary of Recife, Recife, PE, Brazil. 
4 Postgraduate Program of the Informatics Center, Federal University of Per-
nambuco, Recife, PE, Brazil. 5 School of Medicine, University of Pernambuco, 
Serra Talhada, PE, Brazil. 6 Directorate of Social Research, Joaquim Nabuco 
Foundation, Rua Dois Irmãos, 92 - Ed. Anexo Anísio Teixeira – Apipucos, Recife, 
PE CEP 52071-440, Brazil. 

Received: 2 September 2021   Accepted: 18 May 2022

References
 1. Bailey RK, Patel TC, Avenido J, Patel M, Jaleel M, Barker NC, Khan JA, All S, 

Jabeen S. Suicide: current trends. J Natl Med Assoc. 2011;103(7):614–7.

 2. Naghavi M, Global Burden of Disease Self-Harm Collaborators. Global, 
regional, and national burden of suicide mortality 1990 to 2016: sys-
tematic analysis for the Global Burden of Disease Study 2016. BMJ. 2019; 
https:// doi. org/ 10. 1136/ bmj. l94.

 3. Palma DCA, Santos ESD, Ignotti E. Analysis of spatial patterns and charac-
terization of suicides in Brazil from 1990 to 2015. Cad SaúdePública. 2020; 
https:// doi. org/ 10. 1590/ 0102- 311X0 00928 19.

 4. O’Connor E, Gaynes B, Burda BU, et al. Screening for suicide risk in primary 
care: a systematic evidence review for the U.S. Preventive Services Task 
Force. Rockville (MD): Agency for Healthcare Research and Quality (US); 
2013. https:// www. ncbi. nlm. nih. gov/ books/ NBK13 7739/ table/ ch1. t1/. 
Accessed 25 Nov 2021.

 5. Crosby AE, Ortega L, Melanson C. Self-directed violence surveillance: uni-
form definitions and recommended data elements. Atlanta, GA: Centers 
for Disease Control and Prevention, National Center for Injury Prevention 
and Control; 2011.

 6. Hill NT, Robinson J, Pirkis J, Andriessen K, Krysinska K, Payne A. et al. 
Association of suicidal behavior with exposure to suicide and suicide 
attempt: a systematic review and multilevel meta-analysis. PLoS Med. 
2020; https:// doi. org/ 10. 1371/ journ al. pmed. 10030 74.

 7. Parra-Uribe I, Blasco-Fontecilla H, Garcia-Parés, G, Martínez-Naval L, 
Valero-Coppin O, Cebrià-Meca A, et al. (2017). Risk of re-attempt sand 
suicide death after a suicide attempt: a survival analysis. BMCPsychiatry. 
2017; https:// doi. org/ 10. 1186/ s12888- 017- 1317-z.

 8. Hawton K, van Heeringen K. Suicide. Lancet. 2009; https:// doi. org/ 10. 
1016/ S0140- 6736(09) 60372-X.

 9. Bostwink JM, Pabbati C, Geske JR, McKean AJ. Suicide attempt as a risk 
factor for completed suicide: even more lethal than we knew. Am J Psych. 
2016; https:// doi. org/ 10. 1176/ appi. ajp. 2016. 15070 854.

 10. Olfson M, Blanco C, Wall M, Liu SM, Saha TD, Pickering RP, Grant BF. National 
trends in suicide attempts among adults in the United States. JAMA Psychia-
try. 2017; https:// doi. org/ 10. 1001/ jamap sychi atry. 2017. 2582.7.

 11. García de la Garza Á, Blanco C, Olfson M, Wall MM. Identification of sui-
cide attempt risk factors in a National US survey using machine learning. 
JAMA Psychiatry. 2021; https:// doi. org/ 10. 1001/ jamap sychi atry. 2020. 4165.

 12. World Health Organization. Suicide. Geneva: WHO; 2021. https:// www. 
who. int/ news- room/ fact- sheets/ detail/ suici de. Accessed 16 Jan 2022.

 13. World Health Organization. Comprehensive Mental Health Action Plan 
2013–2030. Geneva: WHO; 2021. https:// apps. who. int/ iris/ bitst ream/ 
handle/ 10665/ 345301/ 97892 40031 029- eng. pdf? seque nce=1. Accessed 
10 Jan 2022.

 14. United Nations. The Sustainable Development Goals Report.United Nations. 
New York: United Nations; 2021. https:// unsta ts. un. org/ sdgs/ report/ 2021/ 
The- Susta inable- Devel opment- Goals- Report- 2021. pdf. Accessed 10 Jan 2022.

 15. Matthay EC. Suicide falls by a third globally. BMJ. 2019; https:// doi. org/ 10. 
1136/ bmj. l416.

 16. Snowdon J, Choi NG. Undercounting of suicides: where suicide data lie 
hidden. Glob Public Health. 2020; https:// doi. org/ 10. 1080/ 17441 692. 2020. 
18017 89.

 17. Romero DE, Cunha CB. Quality of socioeconomic and demographic 
data in relation to infant mortality in the Brazilian Mortality Information 
System (1996/2001).Cad SaúdePública. 2006; https:// doi. org/ 10. 1590/ 
S0102- 311X2 00600 03000 22.

 18. De Leo D. Can we rely on suicide mortality data? Crisis. 2015; https:// doi. 
org/ 10. 1027/ 0227- 5910/ a0003 15.

 19. D’EçaJúnior A, Rodrigues LDS, MenesesFilho EP, Costa LDLN, Rêgo ADS 
et al. Mortality by suicide in the Brazilian population, 1996-2015: what’s 
the predominant trend?. Cad Saúde Colet. 2019; https:// doi. org/ 10. 1590/ 
1414- 462x2 01900 010211.

 20. Beringuel BM, Costa HVV, Silva APSC, Bonfim CV. Mortality by suicide 
in the state of Pernambuco, Brazil (1996-2015). Rev Bras Enferm. 2020; 
https:// doi. org/ 10. 1590/ 0034- 7167- 2018- 0270

 21. Brasil. Ministério da Saúde. Banco de dados do Sistema Único de Saúde-
DATASUS. TabNet. Disponívelem http:// tabnet. datas us. gov. br/ cgi/ tabcgi. 
exe? sim/ cnv/ ext10 pe. def [Acessadoem 10 de fevereiro de 2022]

 22. Ministério da Saúde (BR). Secretaria de VigilânciaemSaúde. Departamento 
de Vigilância de Doenças e AgravosNãoTransmissíveis e Promoção da 
Saúde. Viva: instrutivonotificação de violênciainterpessoal e autoprovo-
cada. 2nd ed. Brasília: Ministério da Saúde; 2016. https:// bvsms. saude. gov. 
br/ bvs/ publi cacoes/ viva_ instr utivo_ viole ncia_ inter pesso al_ autop rovoc 
ada_ 2ed. pdfAc cessed 10 Jan 2022.

https://doi.org/10.1136/bmj.l94
https://doi.org/10.1590/0102-311X00092819
https://www.ncbi.nlm.nih.gov/books/NBK137739/table/ch1.t1/
https://doi.org/10.1371/journal.pmed.1003074
https://doi.org/10.1186/s12888-017-1317-z
https://doi.org/10.1016/S0140-6736(09)60372-X
https://doi.org/10.1016/S0140-6736(09)60372-X
https://doi.org/10.1176/appi.ajp.2016.15070854
https://doi.org/10.1001/jamapsychiatry.2017.2582.7
https://doi.org/10.1001/jamapsychiatry.2020.4165
https://www.who.int/news-room/fact-sheets/detail/suicide
https://www.who.int/news-room/fact-sheets/detail/suicide
https://apps.who.int/iris/bitstream/handle/10665/345301/9789240031029-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/345301/9789240031029-eng.pdf?sequence=1
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
https://doi.org/10.1136/bmj.l416
https://doi.org/10.1136/bmj.l416
https://doi.org/10.1080/17441692.2020.1801789
https://doi.org/10.1080/17441692.2020.1801789
https://doi.org/10.1590/S0102-311X2006000300022
https://doi.org/10.1590/S0102-311X2006000300022
https://doi.org/10.1027/0227-5910/a000315
https://doi.org/10.1027/0227-5910/a000315
https://doi.org/10.1590/1414-462x201900010211
https://doi.org/10.1590/1414-462x201900010211
https://doi.org/10.1590/0034-7167-2018-0270
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sim/cnv/ext10pe.def
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sim/cnv/ext10pe.def
https://bvsms.saude.gov.br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal_autoprovocada_2ed.pdfAccessed
https://bvsms.saude.gov.br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal_autoprovocada_2ed.pdfAccessed
https://bvsms.saude.gov.br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal_autoprovocada_2ed.pdfAccessed


Page 9 of 9da Fonsêca et al. BMC Public Health         (2022) 22:1154  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 23. World Health Organization. Preventing suicide: a global imperative. 
Geneva: WHO; 2014. https:// www. who. int/ publi catio ns/i/ item/ 97892 
41564 779. Accessed 10 Jan 2022.

 24. Ministério da Saúde (BR). Sinan relatórios: manual de operação. Brasília: 
Ministério da Saúde. 2015. https:// porta lsinan. saude. gov. br/ images/ 
docum entos/ Aplic ativos/ relat orios/ Manual% 20de% 20Ope racao% 20SIN 
AN% 20Rel atori os% 20-% 20ver sao_4. 8. pdf. Accessed 10 Jan 2022.

 25. Witt K, Pirkis J, Scott D, Smith K, Lubman D. Trajectories in suicide attempt 
method lethality over a five-year period: associations with suicide 
attempt repetition, all-cause, and suicide mortality. PLoS One.2021; 
https:// doi. org/ 10. 1371/ journ al. pone. 02457 80.

 26. Klonsky ED, May AM, Saffer BY. Suicide, suicide attempts, and suicidal 
ideation. Annu Rev Clin Psychol. 2016; https:// doi. org/ 10. 1146/ annur ev- 
clinp sy- 021815- 093204.

 27. Oliveira G P, Bierrenbac ALS, Camargo Júnior KR, Coeli CM, Pinheiro RS. 
Accuracy of probabilistic and deterministic record linkage: the case of 
tuberculosis. Rev Saúde Pública. 2016; https:// doi. org/ 10. 1590/ S1518- 
8787. 20160 50006 327.

 28. Costa LFL, de Mesquita Silva Montenegro M, RabelloNetoDd, de Oliveira 
ATR, Trindade JEO, Adair T et al. Estimating completeness of national 
and subnational death reporting in Brazil: application of record link-
age methods. Popul Health Metrics. 2020; https:// doi. org/ 10. 1186/ 
s12963- 020- 00223-2.

 29. Sayers A, Ben-ShlomoYoav, Blom AW, Steele F. Probabilistic record linkage. 
Int J Epidemiol, 2016; https:// doi. org/ 10. 1093/ ije/ dyv322.

 30. Yaohao P, Mation LF. O desafio do pareamento de grandes bases de dados: 
mapeamento de métodos de record linkage probabilístico e diagnóstico de 
suaviabilidadeempírica. Rio de Janeiro: Ipea; 2018. https:// www. ipea. gov. br/ 
portal/ images/ stori es/ PDFs/ TDs/ td_ 2420. pdf. Accessed 25 Nov 2021.

 31. Silva RS, Oliveira CM, Ferreira DKS, Bonfim CV. Live Birth Information Sys-
tem variable completeness evaluation in the Northeast Brazilian States, 
2000 and 2009. Epidemiol Serv Saúde. 2013; https:// doi. org/ 10. 5123/ 
S1679- 49742 01300 02000 16.

 32. Abath MB, Lima MLLT, Lima OS, Silva MCM, Lima MLC. Evaluation of the 
completeness, consistency and duplicity of cases of violence registered 
on the National Disease Notification Information System in Recife, 
Pernambuco State, Brazil, 2009-2012. Epidemiol Serv Saúde. 2014; https:// 
doi. org/ 10. 5123/ S1679- 49742 01400 01000 13.

 33. Sousa CMS, Mascarenhas MDM, Lima PVC, Rodrigues MTP. Incompleteness 
of filling of the compulsory notifications of violence - Brazil, 2011-2014. Cad 
Saúde Colet. 2020; https:// doi. org/ 10. 1590/ 1414- 462X2 02028 040139.

 34. Pinheiro TP, Warmling D, Coelho EBS. Characterization of suicide attempts 
and self-harm by adolescents and adults notified in Santa Catarina, Brazil, 
2014-2018. Epidemiol Serv Saúde. 2021; https:// doi. org/ 10. 1590/ S1679- 
49742 02100 04000 26.

 35. Keynejad RC, Dua T, Barbui C, Thornicroft G. WHO Mental Health Gap 
Action Programme (mhGAP) Intervention Guide: a systematic review of 
evidence from low and middle-income countries. Evidence Based Mental 
Health. 2018; https:// doi. org/ 10. 1136/ eb- 2017- 102750.

 36. Santos SA, Legay LF, Aguiar FP, Lovisi GM, Abelha L, Oliveira SP. Suicide 
and suicide attempts by exogenous poisoning in Rio de Janeiro, Brazil: 
information analysis through probabilistic linkage. Cad Saúde Pública. 
2014; https:// doi. org/ 10. 1590/ 0102- 311X0 00542 13.

 37. Kim JL, Kim JM, Choi Y, Lee TH, Park EC. Effect of socioeconomic status 
on the linkage between suicidal ideation and suicide attempts.suicide 
life-threat. Behav. 2016; https:// doi. org/ 10. 1111/ sltb. 12242.

 38. Machado DB, Rasella D, dos Santos DN. Impact of income inequal-
ity and other social determinants on suicide rate in Brazil. PLoS One. 
2015;10(4):e0124934. https:// doi. org/ 10. 1371/ journ al. pone. 01249 34.

 39. Dantas, Ana P. et al. Analysis of suicide mortality in Brazil: spatial distribu-
tion and socioeconomic context. Rev Brasi de Psiquiatr. 2018; 40(1). 
https:// doi. org/ 10. 1590/ 1516- 4446- 2017- 2241

 40. Raschke N, Mohsenpour A, Aschentrup L, et al. Socioeconomic factors 
associated with suicidal behaviors in South Korea: systematic review on 
the current state of evidence. BMC Public Health. 2022;22:129.  https:// 
doi. org/ 10. 1186/ s12889- 022- 12498-1.

 41. Presidência da República (BR). Lei nº 13.819, de 26 de abril de 2019. 
Institui a política Nacional de Prevenção da Automutilação e do Suicídio. 
Brasília: Presidência da República; 2019. http:// www. plana lto. gov. br/ 
ccivil_ 03/_ Ato20 19- 2022/ 2019/ Lei/ L13819. htm. Accessed 12 Jan 2022.

 42. Rios MA, Anjos KF, Meira SS, Nery AA, Casotti CA. Completeness of the 
information system for elderly suicide in the state of Bahia. J Bras. Psiqui-
atr. 2013; https:// doi. org/ 10. 1590/ S0047- 20852 01300 02000 06.

 43. Messias KLM, BispoJúnior JP, Pegado MFQ, Oliveira LC, Peixoto TG, Sales 
MAC, et al. The quality of certification of deaths due to external causes in 
the city of Fortaleza in the State of Ceará, Brazil. CiêncSaúde Colet. 2016; 
https:// doi. org/ 10. 1590/ 1413- 81232 015214. 07922 015.

 44. Melo GBT, Valongueiro S. Incompleteness of Mortality Information 
System records on deaths from external causes in Pernambuco, Brazil, 
2000-2002 and 2008-2010. EpidemiolServSaúde, 2015; https:// doi. org/ 10. 
5123/ S1679- 49742 01500 04000 07.

 45. Soares Filho AM, Vasconcelos CH, Nóbrega AA, Pinto IV, Merchan-Hamann 
E, Ishitani LH, França EB. Improvement of the unspecified external causes 
classification based on the investigation of death in Brazil in 2017. Rev 
Bras Epidemiol. 2019; https:// doi. org/ 10. 1590/ 1980- 54972 01900 11. supl.3

 46. GBD 2016 Brazil Collaborators. Burden of disease in Brazil, 1990–2016: a 
systematic subnational analysis for the Global Burden of Disease Study 
2016. Lancet. 2018;392(10149):760–75. https:// doi. org/ 10. 1016/ S0140- 
6736(18) 31221-2.

 47. Ritchie H, Roser M, Ortiz-Ospina, E. Suicide. Oxford: Our World In Data; 
2015. https:// ourwo rldin data. org/ suici de/. Accessed 25 Nov 2021.

 48. Tøllefsen IM, Hem E, Ekeberg Ø. The reliability of suicide statistics: a 
systematic review. BMC Psychiatry. 2012; https:// doi. org/ 10. 1186/ 
1471- 244X- 12-9.

 49. Ministério da Saúde (BR), Secretaria de Atenção à Saúde. Departamento 
de AçõesProgramáticasEstratégicas. Agenda de AçõesEstratégicas para 
a Vigilância e PrevençãodoSuicídio e Promoção da Saúde no Brasil: 2017 
a 2020. Brasília: Ministério da Saúde, 2017. https:// www. neca. org. br/ wp- 
conte nt/ uploa ds/ carti lha_ agenda- estra tegica- publi cada. pdf. Accessed 
25 Nov 2021.

 50. Rao C, Bundhamcharoen K, Kelly M, Kelly M, TangcharoensathienViroj. 
Mortality estimates for WHO SEAR countries: problems and prospects. 
BMJ Global Health. 2021; https:// doi. org/ 10. 1136/ bmjgh- 2021- 007177.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.who.int/publications/i/item/9789241564779
https://www.who.int/publications/i/item/9789241564779
https://portalsinan.saude.gov.br/images/documentos/Aplicativos/relatorios/Manual%20de%20Operacao%20SINAN%20Relatorios%20-%20versao_4.8.pdf
https://portalsinan.saude.gov.br/images/documentos/Aplicativos/relatorios/Manual%20de%20Operacao%20SINAN%20Relatorios%20-%20versao_4.8.pdf
https://portalsinan.saude.gov.br/images/documentos/Aplicativos/relatorios/Manual%20de%20Operacao%20SINAN%20Relatorios%20-%20versao_4.8.pdf
https://doi.org/10.1371/journal.pone.0245780
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.1146/annurev-clinpsy-021815-093204
https://doi.org/10.1590/S1518-8787.2016050006327
https://doi.org/10.1590/S1518-8787.2016050006327
https://doi.org/10.1186/s12963-020-00223-2
https://doi.org/10.1186/s12963-020-00223-2
https://doi.org/10.1093/ije/dyv322
https://www.ipea.gov.br/portal/images/stories/PDFs/TDs/td_2420.pdf
https://www.ipea.gov.br/portal/images/stories/PDFs/TDs/td_2420.pdf
https://doi.org/10.5123/S1679-49742013000200016
https://doi.org/10.5123/S1679-49742013000200016
https://doi.org/10.5123/S1679-49742014000100013
https://doi.org/10.5123/S1679-49742014000100013
https://doi.org/10.1590/1414-462X202028040139
https://doi.org/10.1590/S1679-49742021000400026
https://doi.org/10.1590/S1679-49742021000400026
https://doi.org/10.1136/eb-2017-102750
https://doi.org/10.1590/0102-311X00054213
https://doi.org/10.1111/sltb.12242
https://doi.org/10.1371/journal.pone.0124934
https://doi.org/10.1590/1516-4446-2017-2241
https://doi.org/10.1186/s12889-022-12498-1
https://doi.org/10.1186/s12889-022-12498-1
http://www.planalto.gov.br/ccivil_03/_Ato2019-2022/2019/Lei/L13819.htm
http://www.planalto.gov.br/ccivil_03/_Ato2019-2022/2019/Lei/L13819.htm
https://doi.org/10.1590/S0047-20852013000200006
https://doi.org/10.1590/1413-81232015214.07922015
https://doi.org/10.5123/S1679-49742015000400007
https://doi.org/10.5123/S1679-49742015000400007
https://doi.org/10.1590/1980-549720190011.supl.3
https://doi.org/10.1016/S0140-6736(18)31221-2
https://doi.org/10.1016/S0140-6736(18)31221-2
https://ourworldindata.org/suicide/
https://doi.org/10.1186/1471-244X-12-9
https://doi.org/10.1186/1471-244X-12-9
https://www.neca.org.br/wp-content/uploads/cartilha_agenda-estrategica-publicada.pdf
https://www.neca.org.br/wp-content/uploads/cartilha_agenda-estrategica-publicada.pdf
https://doi.org/10.1136/bmjgh-2021-007177

	Analysis of the completeness of self-harm and suicide records in Pernambuco, Brazil, 2014–2016
	Abstract 
	Introduction: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design, site, population, and period
	Data sources and record linkage
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusions
	References


