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ABSTRACT

Key words

Objective. To describe suicide rates by county size in the five geopolitical areas of Brazil.
Methods. This was an ecological, descriptive study of suicide deaths in Brazil that oc-
curred among the population 10 years of age and older in 2004-2010. Data were obtained from
the National Mortality Information System of Brazil. Counties were defined by size as: very
large (200 000+), large (< 200 000-100 000), medium (< 100 000-50 000), small (< 50 000—
20 000), very small (< 20 000-10 000, and micro (< 10 000). Age-adjusted suicide rates were
calculated for all counties and for population-size groups in each geopolitical area. Rate ra-
tio and 95% confidence interval were used to compare suicide risk between groups and the
reference.

Results. The national, average suicide mortality rate was 5.7 deaths/100 000 inhabitants.
Except in the North and North-East, suicide mortality rates increased from the very large
(> 200 000) to the micro counties (< 10 000 population). Very high rates were scattered in the
North and Mid-West among the indigenous peoples (> 30 deaths per 100 000). At highest risk
were micro counties in the South (13.6 deaths per 100 000), with elderly males (60+ years,
31.4) and males 40-59 years (31.3) being the sex/age group with the highest rates.
Conclusions. To reduce suicide mortality in Brazil, public health authorities must support
mental health training in small cities and multi-professional interventions among the indig-
enous peoples. In addition, the causes behind underreporting of suicide deaths must be resolved
in several areas.

Suicide; mortality; external causes; Brazil.

Brazil is known to have low suicide
rates: in 2006, just 5.7 suicides per 100 000
(1). However, the country’s population
has grown 17.8% from 1998 to 2008, and
during that time, suicide deaths have
increased 33.5% (2). Epidemiological
studies of the past two decades confirm
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higher suicide mortality rates among
Brazil’s males, elderly, indigenous, and
in the southern part of the country, as
well as rising rates among young males
(1, 3-8).

The underreporting of suicide mortal-
ity is a problem to be addressed mainly
when studying small populations. Hid-
den suicide has been reported among
single-vehicle, single-occupant traffic ac-
cidents, undetermined intent accidents,
unintentional poisoning, and other ex-
ternal causes as well as ill-defined causes
of death (9-14).

Regarding data quality, the automatic-
coding system for recording the under-
lying cause of death ensures national
homogeneity. Legal dispositions demand
that in the case of an external cause of
death, the Death Certificate be completed
by a doctor from the Institute of Legal
Medicine in the county, after performing
an autopsy to identify the cause(s) of the
violence. In counties that lack such an
institute, the judicial authority or the po-
lice nominate a doctor to act as an expert.
Complementary toxicological laboratory
exams are not widely available, thus un-
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derreporting might be higher in counties
without these exams.

The association between suicide rates
and county population size is contro-
versial and fueled by a dearth of direct
evidence and theories about the causes
of suicide. In this respect, the relation-
ship between urbanization and suicide is
one of the most quoted, but findings are
contradictory (15). In the United States
of America, studies found no significant
association between the population size
of a county and its suicide rate (16, 17).
A document by the Ministry of Health
in Brazil reports suicide rates notably
higher in small counties (<50000 in-
habitants) (18). This finding calls into
question the perception that high suicide
rates are typical of large counties.

The objective of this study was to de-
scribe the suicide rates by the population
size of each county in Brazil's five geopo-
litical areas during 2004-2010.

METHODS

This was an ecological descriptive
study of suicide deaths that were defined
by the underlying cause of death per the
International Classification of Diseases, 10th
Revision ICD-10), codes X60-X84 (19).

Data collection and definitions

Data was obtained from the National
Mortality Information System (SIM), a
database managed by the Ministry of
Health in Brazil (2). For every Brazilian
county, suicide mortality rates by sex
and age group were calculated using the
respective average of suicide deaths in
2004-2010 and the population at least 10
years of age in 2007. The population of
Brazil per the 2010 census was used as
the standard population for the direct
standardization of suicide rates.

Counties were grouped by population
size into six categories within each of
the five national geopolitical areas—the
North, North-East, Mid-West, South-
East, and South. The six categories,
which had been previously defined by
the Ministry of Health (7, 18), were: very
large (200 000 or more), large (100 000 to
<200 000), medium (50 000 to < 100 000),
small (20000 to <50000), very small
(10 000 to < 20 000), and micro (< 10 000).

Both suicide and population data,
stratified by sex and age, were extracted
from Datasus Tabnet (2), for each year

352

Marin-Leodn et al. ® Suicide by county size in Brazil

of the study period. Since suicide deaths
are uncommon, the average number of
suicides in the 7-year period from 2004—
2010 were used to avoid large annual
fluctuations and small number artifacts
for small counties. Suicide records that
were missing data for age or county
of residence were excluded. Quality of
the cause of death was estimated by the
proportion of ill-defined conditions as
defined in Chapter 18 of the ICD-10 (19).

Data analysis

Suicide and other mortality variables
were merged with population files using
IBM SPSS Statistics software, version 11
(SPSS Inc., an IBM company, Chicago, I1-
linois, United States). This software was
also used to define new variables: “geo-
political area” using the county code
and “population size groups” using the
total population. The Armitage method
(20) was used to calculate the 95% Con-
fidence Intervals (95%CI) of the sui-
cide mortality rate ratios of each group
(area/population size) using as reference
the 100 000 to <200 000 South-Eastern
group. This group was chosen because of
its population size, socioeconomic stand-
ing, and its health facilities. It is consid-
ered to be among the country’s wealthi-
est groups and to have a risk of suicide
mortality below the national level.

Other indicators used to study the sui-
cide statistics” validity were also calcu-
lated, but just the two most important are
shown: mortality rates of undetermined
intent (ICD-10, Y10-Y34) and traffic ac-
cidents. Single-vehicle-single-occupant
traffic accidents have been observed as
causes of suicide underreporting, but
since there is no such ICD-10 classifica-
tion, the following were used: crash of
a car with a fixed object (V47), car ac-
cident without crash (V48), crash of a
truck with a fixed object (V57), and truck
accident without crash (V58). Rate ratios
were calculated for suicide rates and
rates of undetermined intent, and sui-
cide rates and specific traffic accidents.

Additionally, correlation analyses be-
tween age-adjusted suicide rates and
proportion of male population and pro-
portion of ill-defined causes of death
were performed for each population
size/area group using the Spearman
Rank Correlation Coefficient. A correla-
tion matrix between all age-specific sui-
cide rates was performed.

Indigenous suicide deaths were veri-
fied for all counties in each geopolitical
area and population size group.

Data obtained from Datasus Tabnet (2)
excluded name and address to guaran-
tee anonymity (2). Additionally, since all
data used is openly available on govern-
ment websites, ethical clearance was not
necessary.

RESULTS

The national average suicide mortal-
ity rate in 20042010 was 5.74. Before
describing the differences in suicide
mortality among the geopolitical areas,
the demographic and socioeconomic dif-
ferences are presented. The North and
North-East had the highest percentage
of rural population (33%); the others had
around 10% or less. The North-East was
found to be the poorest (52% living on
half of the minimum wage of per capita
household income) and the South, the
richest (82% above the poverty line).
Health data quality has improved, and
in 2008 the death coverage ranged from
83% in the North to 96.7% in the South-
East (21).

There were 62 181 suicides in the study
period among the population 10 years of
age and older. None had missing data
for sex; the 0.42% that were missing
data for age or county of residence were
excluded. Most of the excluded cases
(61.9%) were in the South-East.

The percentage of suicide records
missing data for skin color/race (4.5%)
ranged from 23.9% in the state of Ceara
to 0.4% in Distrito Federal, the nation’s
capital. States with highest suicide rates
among indigenous peoples had low pro-
portions of missing data on skin color/
race (Roraima 2.6%, Amazon 2.1%, and
Mato Grosso do Sul 1.4%).

Table 1 shows the mean suicide mor-
tality rate stratified by geopolitical area
and county population size. Among the
counties with more than 1 million resi-
dents 10 years of age and older, only
three state capitals—Fortaleza, Goiania,
and Manaus—were among the four
highest suicide mortality rates in their
respective groups (6.81, 6.18, and 5.01
deaths per 100 000, respectively).

In the South, it was observed that age-
adjusted suicide rates increased from
the very large to the micro counties
(6.66, 7.72, 9.15, 10.37, 11.47, and 13.55
suicide deaths per 100 000 inhabitants,
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TABLE 1. Age-standardized, average suicide mortality rates among the population 10 years of age and older, stratified by geopolitical area and
county, and the four cities in each with the highest mortality rates, Brazil, 2004-2010

Age-adjusted suicide

Area and county mortality rates Rate Four cities® with highest mortality rates
population size? (per 100 000) ratio® 95%Cl° [total suicide deaths; mean suicide rate]
Brazil 5.74 1.17 114120 —
North 4.57 1.04 1.01-1.07 —
Very large 4.26 0.97 0.94-1.00 Macapa [134; 6.8]; Rio Branco [117; 6.7]; Porto Velho [126; 5.7]; Manaus [498; 5.0]
Large 6.38 1.45 1.42-1.48 Boa Vista [125; 8.9]; Araguaina[60; 8.7]; Maraba [70; 6.4]; Palmas [72; 6.2]
Medium 4.77 1.09 1.05-1.12  Gurupi[45; 10.8]; Tucurui [39; 7.9]; Parauapebas [42; 7.9]; Santana [39; 7.3]
Small 4.17 0.95 0.92-0.98 S.Gabriel Cachoeira [70; 32.0]; Tabatinga [68; 24.8]; Tarauaca [18; 11.5]; Colinas Tocantins [17; 10.90]
Very small 3.61 0.82 0.79-0.86  Benjamin Constant [16; 10.9]
Micro 6.42 1.46 1.43-1.49  Amajari [16; 55.8]; Sta Isabel Rio Negro [19; 55.1]; Bonfim [18; 26.6]
North-East 4.97 1.13 1.10-1.16 —
Very large 4.14 0.94 0.91-0.98 Teresina [325; 7.1]; Fortaleza [948; 6.8]; Aracaju [188)[6.2]; Caucaia [103; 6.1]
Large 4.77 1.09 1.05-1.12  Maracanau [107; 9.4]; Mossoro [112; 8.6]; Sobral [78; 8.3]; Juazeiro do Norte [97; 7.3]
Medium 5.50 1.25 1.22-1.28  Caico [48; 13.0]; Ic6 [39; 11.0]; Tiangua [40; 10.9]; Araripina [42; 10.1]
Small 5.34 1.21 1.18-1.25 Oeiras [33; 18.2]; Sao Benedito [38; 17.1]; Novo Oriente [20; 14.6]; Nova Russas [24; 14.3]
Very small 5.06 1.15 1.12-1.18  Jucurutu [22; 20.1]; Pio IX [17; 19.6]; Carnaubal [16; 19.3]; Quixelé [17; 19.3]
Micro 6.11 1.39 1.36-1.42 —
Mid-West 7.24 1.48 1.45-151 —
Very large 5.74 117 1.14-1.20  Andpolis [120; 6.3]; Goiania [454; 6.2]; Campo Grande [271; 5.9]; Aparecida de Goiania [145; 5.7]
Large 7.28 1.49 1.46-1.52  Dourados [140; 12.7]; Rondonépolis [81; 8.1]; Rio Verde [61; 7.5]; Aguas Lindas de Goias [31; 5.3]
Medium 6.84 1.40 1.37-1.43 Ponta Pora [44; 11.9]; Trés Lagoas [52; 10.1]; Formosa [50; 10.0]; Caceres [48; 9.7]
Small 8.70 1.78 1.75-1.81  Amambai [81; 43.3]; Mineiros [42; 15.9]; Paranaiba [32; 13.6]; Morrinhos [33; 13.6]
Very small 8.93 1.83 1.80-1.85 Coronel Sapucaia [29; 36.2]; Caarap¢ [30; 27.1]; Aparecida do Taboado [24; 19.2]; Rubiataba [21; 18.2]
Micro 9.96 2.04 2.01-2.06 Japora [48; 109.6]; Paranhos [35; 57.8]; Tacuru [32; 51.5]
South-East 4.84 0.99 0.96-1.02 —
Very large 4.08 0.83 0.80-0.87 Uberaba [137; 7.8]; Montes Claros [149; 7.4]; Praia Grande [98; 6.6]; Piracicaba [144; 6.3]
Large 4.89 1.00 0.97-1.03 Patos de Mina [106; 12.4]; Botucatu [76; 10.2]; Divinépolis [123; 9.6]; Barbacena [67; 8.8]
Medium 5.49 1.12 1.09-1.15  Curvelo [50; 11.6]; Trés Coracoes [47; 11.2]; ltauna [56; 10.8]; Sao Roque [46; 10.3]
Small 5.98 1.22 1.19-1.25 Lagoa da Prata [44; 16.5]; Santo Antonio do Monte [27; 16.3]; Claudio [24; 16.2]; Casa Branca [26; 15.3]
Very small 6.72 1.37 1.34-1.40 ltaguara [17; 24.0]; Papagaios [18; 23.6]; Guaranésia [27; 22.3]; Dores do Indaia [19; 21.5]
Micro 6.40 1.30 1.28-1.34 —
South 9.31 1.87 1.84-190 —
Very large 6.66 1.34 1.31-1.37  Caxias do Sul [271; 10.6]; Pelotas [207; 9.6]; Novo Hamburgo [139; 8.9]; Santa Maria [148; 8.9]
Large 7.72 1.55 1.52-1.58 Santa Cruz do Sul [104; 13.7]; Passo Fundo [149; 13.7]; Uruguaiana [82; 10.5]; Rio Grande [109; 8.9]
Medium 9.15 1.84 1.81-1.87  Venancio Aires [105; 23.8]; Lajeado [75; 18.1]; Concordia [60; 14.4]; S&o Borja [57; 14.2]
Small 10.37 2.08 2.06-2.11  Encruzilhada do Sul [39; 24.3]; Lagoa Vermelha [39; 22.5]; Trés Maio [35; 21.5]; Trés Passos [31; 20.8]
Very small 11.49 2.31 2.28-2.34 Sao Pedro do Sul [31; 28.6]; Gettlio Vargas [29; 27.4]; Agudo [33; 27.1]; Pinheiro Machado [25; 26.8]
Micro 13.55 2.72 2.70-2.75 Sinimbu [27; 43.8]; Planalto [23; 36.2]; Roca Sales [21; 30.1]; Vale do Sol [21; 29.8]

@ County population (10 years of age and older) size defined as: very large (200 000+), large (< 200 000-100 000), medium (< 100 000-50 000), small (< 50 00020 000), very small (< 20 000—
10 000), and micro (< 10 000).

b Between each population-size group and the rate of the reference group (South-East, Large).

¢ Confidence Interval.
d With > 16 deaths in the 7-year period.

respectively). This condition was less
evident in the Mid-West and South-East.
Among the other areas, the association
of suicide rates and population size was
not observed. Using as reference the
large South-East group, it was observed
that the suicide rate ratio in the South
grew from the very large to the micro
county group (1.34 to 2.72, respectively)
with no superposition of 95%CI. The
very large, small, and very small groups
in the North, and the very large in the
North-East and South-East had smaller
suicide rates than the reference group.
The South-East counties smaller than
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the reference group showed higher rate
ratios, especially the very small group
(1.37; 95%CI = 1.34-1.40).

For the whole study period, 588 sui-
cides were among indigenous people.
These were concentrated in the North, in
the states of Amazon and Roraima (17.7
and 24.2% respectively), and in the Mid-
West in the state of Mato Grosso do Sul,
with 312 suicides, representing 23.3% of
state-wide suicides. In the North, coun-
ties with high rates of indigenous sui-
cides were Sao Gabriel da Cachoeira and
Tabatinga with 70 and 68 suicides, re-
spectively (32.0 and 24.8/100 000 inhab-

itants). In the Mid-West, all indigenous
suicides were in the state of Mato Grosso
do Sul: of the 140 suicides in Dourados
(large county), 59 were among the indig-
enous; of 81 suicides in Amambai (small
county), 65; of 29 suicides in Coronel Sa-
pucaia (very small county), 24; and of 30
suicides in Caarap6 (very small county),
21 were among the indigenous.

Some micro counties (< 10 000) in the
North, Mid-West, and South had higher,
absolute numbers of suicide deaths than
did larger counties in the same areas.
Examples of this in the North area were
Santa Isabel do Rio Negro, Amajari, and

353



Original research

Marin-Leodn et al. ® Suicide by county size in Brazil

TABLE 2. Mortality rates (per 100 000) of selected external causes and ill-defined causes of death
among population 10 years of age and older, stratified by geopolitical area and county population

size, Brazil 2004-2010

Area and Rate ratio Ul/ Rate ratio TA/
county size? Ul° rates suicide® TAd rates suicide® %IDe
North 2.0 0.44 0.52 0.11 15.35
Very large 1.5 0.34 2.02 0.47 11.18
Large 3.1 0.48 0.99 0.16 10.29
Medium 1.6 0.34 0.87 0.18 16.25
Small 2.3 0.56 0.67 0.16 21.96
Very small 2.6 0.73 1.64 0.45 23.85
Micro 2.2 0.34 1.64 0.25 13.36
North-East 6.9 1.40 0.64 0.13 11.96
Very large 9.5 2.30 0.50 0.12 5.16
Large 8.8 1.84 0.67 0.14 10.23
Medium 6.3 1.15 0.88 0.16 11.17
Small 5.2 0.98 0.72 0.13 15.80
Very small 5.7 1.13 0.68 0.13 17.44
Micro 4.6 0.75 0.59 0.10 16.95
Mid-West 2.9 0.40 2.70 0.37 4.62
Very large 25 0.44 2.60 0.45 2.33
Large 2.6 0.36 2.05 0.28 4.36
Medium 2.7 0.39 2.56 0.37 5.61
Small 3.5 0.40 2.92 0.34 7.29
Very small 3.4 0.38 3.22 0.36 6.14
Micro 3.5 0.36 2.81 0.28 7.59
South-East 8.7 1.80 0.80 0.16 7.89
Very large 10.5 2.57 0.78 0.19 5.48
Large 7.5 1.54 0.84 0.17 7.95
Medium 6.7 1.22 0.70 0.13 10.38
Small 6.4 1.08 0.88 0.15 11.50
Very small 5.7 0.84 0.93 0.14 11.89
Micro 6.4 1.00 0.76 0.12 13.81
South 3.4 0.37 2.21 0.24 5.51
Very large 3.0 0.45 1.62 0.24 4.65
Large 3.6 0.47 1.68 0.22 457
Medium 2.8 0.30 2.46 0.27 517
Small 3.7 0.36 2.36 0.23 6.23
Very small 3.9 0.34 2.83 0.25 6.83
Micro 4.1 0.30 3.06 0.23 6.42

@ County population (10 years of age and older) size defined as: very large (200 000+), large (<200 000-100 000), medium
(< 100 000-50 000), small (< 50 000-20 000), very small (< 20 000—10 000), and micro (< 10 000).

b Undetermined intent, Y10-Y34 (International Classification of Diseases, 10th edition [ICD-10]).

¢ Between each population-size group and the rate of the reference group (South-East, Large).

d Traffic accidents with no collision with other vehicle, V47-48 and V57-58 (ICD-10).

¢ Proportional mortality of ill-defined causes from all causes of death (ICD-10, Chapter 18).

Bonfim with 19, 16, and 18 suicides each,
of which respectively 8, 13, and 9 were in-
digenous. In the Mid-West, there was the
same situation and also a high number of
indigenous suicides in Japora (38 indige-
nous/48 suicides), Paranhos (29/35), and
Tacuru (29/32), all in Mato Grosso do Sul
state. In the South, in Rio Grande do Sul
state, four micro counties had more than
20 suicides each (Planalto, Roca Sales,
Sinimbu, and Vale do Sol).

According to the study criterion, which
considered the total number of suicide
deaths in 2004-2010, the following coun-
ties topped the list: Sdo Paulo city with
3309 suicide deaths (rate = 4.93); Rio de
Janeiro city, 1064 (2.72); Fortaleza, 948
(6.81); Brasilia, 787 (5.65); Belo Horizonte,

354

703 (4.73); Porto Alegre, 650 (7.22); and
Curitiba, 564 (5.09). These were also the
only counties that had more than 500 sui-
cides in the study period.

In Table 2, the Mid-West and South are
shown to have had the best quality of
mortality data, with 4.6% and 5.5% as ill-
defined causes, respectively; in the very
large counties of the Mid-West, the index
was 2.3%. The worst quality was in the
North with 15.3% as ill-defined causes,
ranging from 10.3% in the large counties
to 23.8% in the very small.

Among the indicators of hidden sui-
cide, the highest rates were from unde-
termined intention (UI), mainly in the
North-East and South-East with values
above the suicide mortality rates in most

of the size groups in the two areas; thus,
the Ul/suicide rate ratio in these areas is
greater than 1. The rates of selected traf-
fic accidents were second in magnitude,
but their ranges were different from UI
rates, with higher values observed in the
Mid-West and South. None of these in-
dicators had a consistent pattern among
population size groups.

Table 3 shows that close to 48% of
counties had a suicide mortality rate of
5-<15 deaths per 100 000; 29.5% had
a low rate of <5 deaths per 100 000;
9.7% had 15-30 deaths per 100 000; and
11.1% had no suicide at all. This last
category was mainly among micro and
very small counties. Among the 28 coun-
ties with highest number of indigenous
suicide, most had more than 15 deaths
per 100 000 people.

Male excess mortality was observed
in all geopolitical areas and counties
of all sizes (Table 4). Elderly males (60
years and more) had the highest rates of
suicide in the Mid-West and South, inde-
pendent of population size. In the South,
males 40-59 years of age had highest
suicide rates in the micro counties. Only
in the North did male young adults
(20-39 years) have slightly higher rates
than the older adults. The highest ado-
lescent male suicide rates were observed
in large and micro Mid-Western counties
(74 and 8.1 male suicides per 100 000
males). Female suicide rates were higher
among females 40-59 years of age than
among elderly females in most groups.

Spearman Rank Correlation Coeffi-
cients between age-adjusted suicide and
UI mortality rates were high (0.765).
High coefficients were also observed
between age-specific male suicide rates
of all age brackets (> 0.830) and among
females 20 years and more (> 0.900).

DISCUSSION

In the Mid-West and South geopo-
litical areas of Brazil, the age-adjusted
suicide rates increase from the very large
to the very small counties. In relation to
other areas, this increase in suicide risk
seems real because the proportion of ill-
defined causes and indicators of hidden
suicide (Table 2) point to smaller values
for South and Mid-West. Thus, under-
reporting is lower than in other areas.

In the South area, counties with higher
suicide risk were mostly the smallest
counties, and suicide mortality rates
were higher among the elderly. The
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TABLE 3. Number of counties stratified by geopolitical area and size of county, ethnicity, and range of age-standardized, average
suicide mortality rates (per 100 0000) among the population 10 years of age and older, Brazil, 2004-2010

Counties with non-indigenous population

Counties with indigenous population®

Area and <5 5-<15 15-30 > 30 <5 5-<15° 15-30 > 30 Counties with  Total number
county size? suicides  suicides  suicides  suicides suicides  suicides  suicides  suicides  zero suicide  of counties
North
Very large 3 4 0 0 0 0 0 0 0 7
Large 2 4 0 0 0 0 0 0 0 6
Medium 15 10 0 0 0 0 0 0 0 25
Small 56 23 0 0 3 0 1 1 8 92
Very small 60 26 0 0 0 2 0 0 13 101
Micro 54 92 12 0 0 2 4 2 52 218
North-East
Very large 12 6 0 0 0 0 0 0 0 18
Large 18 9 0 0 0 0 0 0 0 27
Medium 34 33 0 0 0 0 0 0 0 67
Small 162 144 2 0 0 0 0 0 2 310
Very small 275 219 10 0 1 1 0 0 34 540
Micro 226 353 76 6 1 0 0 0 170 832
Mid-West
Very large 1 6 0 0 0 0 0 0 0 7
Large 2 3 0 0 0 1¢ 0 0 0 5
Medium 4 13 0 0 0 0 0 0 0 17
Small 6 44 1 0 0 0 0 1 0 52
Very small 14 68 6 0 0 0 1 1 0 90
Micro 48 141 46 4 0 1 3 3 48 294
South-East
Very large 40 13 0 0 0 0 0 0 0 53
Large 31 25 0 0 0 0 0 0 0 56
Medium 49 52 0 0 0 0 0 0 0 101
Small 107 121 6 0 0 0 0 0 1 235
Very small 116 176 16 0 0 0 0 0 9 317
Micro 206 426 65 5 0 0 0 0 204 906
South
Very large 2 16 0 0 0 0 0 0 0 18
Large 1 20 0 0 0 0 0 0 0 21
Medium 4 41 2 0 0 0 0 0 0 47
Small 6 97 17 0 0 0 0 0 0 120
Very small 24 125 46 0 0 0 0 0 0 195
Micro 63 358 233 58 0 0 0 0 75 787
Brazil 1641 2668 538 73 5 6 9 8 616 5564

@ County population (10 years of age and older) size defined as: very large (200 000 or +), large (< 200 000-100 000), medium (< 100 000-50 000), small (< 50 000-20 000),

very small (<20 000-10 000), and micro (< 10 000).

b At least 50% of indigenous suicides.
¢ In Dourados, 59 indigenous suicides out of 140.

highest male adolescent suicide rate
was observed in the micro Mid-Western
counties.

North and Mid-West had some coun-
ties with high suicide risk among indige-
nous communities. Although they make
up less than 1% of counties, the suicide
mortality rates reveal a high degree of
suffering among these peoples.

The extent to which small-county pat-
terning indicates the impact of deprived
environments on the population’s men-
tal health is unknown. The pattern-
ing seen in the Mid-West and South
has been described in Finland (22) and
United Kingdom (23), but studies in the
United States have not found any such
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association (16, 17). Area differences in
suicide mortality may reflect: (i) the ag-
gregated risk of a concentration of peo-
ple at high risk (compositional effect)
and/or (ii) the influence of economic,
social, and cultural aspects of an area
on a population’s mental health (con-
textual effect) (24). In Australia, despair
among farmers undergoing reduced
productivity of their lands has been
described as tied to economic hardship
that undermined masculinity and male
family traditions (25).

The importance of suicide mortality in
the South and in the very small counties
traditionally devoted to agriculture is
unquestionable. The fact that among the

latter group fewer than 1% of counties
had zero suicide may indicate a more
homogenous condition in relation to
suicide risks than in other geopolitical
areas. As considered by a study con-
ducted in rural England and Wales,
suicide is not a problem related to being
a farmer, but rather a general disad-
vantage in terms of poor help-seeking
behavior, stigmatization of marital and
mental health problems, and the sea-
sonal fluctuation of employment and
social activities (24).

Economic hardship related to the sea-
sonal challenges inherent to farming may
be observed in the Mid-West area, which
has a high percentage of immigrants
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from the South. Still, in these areas, sui-
cide as a way of ending problems might
be considered a learned behavior (26).
Studies such as the present one, based
on secondary data, cannot point out the
specific, individual risk factors related to
suicide. However, it might be postulated
that the smaller the county, the greater
the chance of knowing someone who
has committed suicide and the higher
the possibility that troubled individuals
might commit suicide themselves.

As observed by other studies, it is
likely that farmers account for a substan-
tial proportion of the suicide excess in
some parts of the South (27-29), while
indigenous communities do likewise in
the North and Mid-West (7, 8, 30). Even
so, the distinction between composi-
tion and context is not straightforward
in these population groups. Studies on
mental health have noted a high preva-
lence of self-reported psychiatric symp-
toms and higher-than-average alcohol
consumption in both groups (31, 32).

One factor of potential significance
could be the inadequate recognition and
treatment of depression and alcoholism
in outlying areas, due in part to the in-
herent lack of health services. A study in
the United States (33) observed that sui-
cide rates were highest in counties with
the smallest populations; and in rural
areas, suicide was associated with lower
income and fewer antidepressant pre-
scriptions, but proportionately higher
tricyclic antidepressants which, to the
authors, indicated poor access to quality
mental health care. The authors of the
present study concur that a lack of good
mental health services are an important
factor to consider, and may be related
to the higher suicide rates among the
smaller counties in Brazil.

In the Mid-West, Mato Grosso do Sul
was the state with the highest number
of suicides, of which one-third were
among the indigenous. Although sui-
cide is certainly influenced by cultural
and spiritual beliefs that widely differ
from those of the non-indigenous popu-
lation, public health policies must ad-
dress the precarious health situation of
the indigenous population. As observed
in Queensland, Australia, rapid social
changes in indigenous areas are asso-
ciated with excessive alcohol use and
family violence in a context of low socio-
economic status, restricted mental health

Rev Panam Salud Publica 32(5), 2012

care, and high suicide rates (34). In the
North, in the Amazon state, the rites of
passage between childhood and adult-
hood have been abolished, the labor
opportunities are few, and young people
abuse drugs and alcohol, while having
low expectations for life in general (8).

Several studies have addressed un-
derreporting of violent deaths. In Sao
Paulo city, a study of 496 deaths, with
underlying cause of death certified as
“undetermined intent,” found that 11
deaths were suicide, thus increasing
this classification by 2.2% (35). Much of
the category was homicide, but 66% of
deaths of undetermined intent remained
unknown, and suicide misclassification
among accidental poisoning was not
investigated.

A recent study observed that in the
majority of Latin America, including
Brazil, the number of suicide deaths was
greatly outnumbered by those registered
as undetermined intent (36). In the pres-
ent study, this was observed in only 11
of the 30 population-size county groups,
which had a rate ratio of undetermined
intent/suicide of >1, mostly concen-
trated in the North-East and South-East.
Considering the recommendation of a
previous study conducted in Europe,
the rate ratio should be <0.20 (9). This
would indicate that in the present study
underreporting occurred in all popula-
tion size groups; however, since this
rate ratio was determined in countries
with very low rates of homicide, a huge
problem in Brazil, its application in this
population is questionable.

The strength of this study is to have
calculated age-standardized suicide
rates for all of Brazil’s counties using
a 7-year period to stabilize numerator
fluctuations, thus highlighting the coun-
ties with the highest suicide rates in each
area and population size. Also notewor-
thy is the use of a rate ratio and its 95%CI
to compare the magnitude of suicide risk
for all of various population sizes and
area groups to that of a reference group.

Study limitations

There are a number of limitations that
should be considered when interpret-
ing these findings. First, figures on sui-
cide deaths may be underestimated. A
study conducted in 2006 observed that
on average, 15% of deaths occurring in

Original research

Brazil are not registered (37), and under-
registration varies greatly from 3.3% in
the South-East to 17.0% in the North.

Second, the undetermined intent rates
and the proportional mortality from ill-
defined causes varied among areas and
county-sizes, but compared to values in
Europe were high (9).

Third, even though the smoothing
procedure of average rates was applied,
the study was not free of small num-
ber effects: few fatalities may have in-
flated the suicide rate of low-populated
counties, especially those with less than
10 000 inhabitants, in which figures were
critical. Also, figures for very large coun-
ties may have been distorted (17) since
the suicide rate is an average and these
counties in Brazil are known for inequity
and disparity, so a broad range in sui-
cide risk may have been masked.

Fourth, although the larger counties
have a medical examiner’s office that
investigates violent deaths, a high pro-
portion of these deaths remain undeter-
mined. In general, the larger the county,
the less acquainted neighbors are with
one another and the less vigilant. So,
although small counties lack a medical
examiner’s office, neighbors are more
engaged with one another and an event,
such as a suicide, is unlikely to go un-
noticed or be successfully covered up.
Thus, part of the lower suicide mortality
rates in big counties could have been due
to underreporting.

Lastly, one should consider that coun-
ties in a group may differ in many traits.
Employment availability, economic re-
sources, psychiatric morbidity, health-
care access, and the ratio of the urban to
rural to remote areas may differ, and are
not always geographically adjacent.

Conclusions

In the Mid-West, South-East, and
South areas of Brazil, suicide rates in-
crease as size of county decreases. Al-
though employment opportunities and
economic stability are crucial, public
health authorities must develop and
support mental health training in small
cities and multi-professional, participa-
tory interventions among indigenous
communities to effectively reduce sui-
cide mortality in Brazil. Different causes
of underreporting of suicide deaths must
be addressed in several areas.
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RESUMEN

Suicidios en el Brasil,
2004-2010: la importancia
de los municipios pequefnos

Palabras clave

Objetivo. Describir las tasas de suicidio segtin el tamafio del municipio en las cinco
areas geopoliticas del Brasil.

Métodos. Estudio ecolégico y descriptivo de las defunciones por suicidio en el Brasil
ocurridas en la poblacién de 10 afios de edad y mayores en el periodo del 2004 al 2010.
Se obtuvieron datos del Sistema Nacional de Informacién sobre Mortalidad del Brasil.
Los municipios fueron definidos segtin su tamafio como: muy grandes (200 000 o mas
habitantes), grandes (de 100 000 a menos de 200 000), medios (de 50 000 a menos de
100 000), pequefios (de 20 000 a menos de 50 000), muy pequeiios (de 10 000 a menos
de 20 000) y micromunicipios (menos de 10 000). Se calcularon las tasas de suicidio
ajustadas por edad para todos los municipios y segiin el tamafo de la poblacién en
cada area geopolitica. Se utilizaron la razén de tasas y el intervalo de confianza de 95%
para comparar el riesgo de suicidio entre los distintos grupos y el grupo de referencia.
Resultados. La tasa nacional promedio de mortalidad por suicidio fue de 5,7 defun-
ciones/100 000 habitantes. Excepto en el norte y en el noreste las tasas de mortalidad
por suicidio aumentaron entre los municipios muy grandes (mas de 200 000) y los
micromunicipios (menos de 10 000 habitantes). Se observaron tasas muy elevadas
dispersas en el norte y el centro oeste entre las personas indigenas (mas de 30 defun-
ciones por 100 000). El mayor riesgo fue observado en los micromunicipios del Sur
(13,6 defunciones por 100 000), donde los varones ancianos de mas de 60 afios (31,4) y
los de 40 a 59 afios (31,3) fueron los grupos de edad y sexo que presentaron las tasas
mas elevadas.

Conclusiones. Para reducir la mortalidad por suicidio en el Brasil, las autoridades
de salud publica deben abordar la capacitacién en materia de salud mental en las
pequeiias ciudades y promover las intervenciones interdisciplinarias en los pueblos
indigenas. Ademas, en varias zonas se deben resolver las causas que provocan la
insuficiente notificacién de las defunciones por suicidio.

Suicidio; mortalidad; causas externas; Brasil.
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