
Abstract

Objective: To describe the epidemiological profile, risk factors and best strategies for diagnosing sudden infant 
death syndrome (SIDS) in a developing country.

Methods: Population-based, case-control study with children born between January 1st, 2001, and December 
31st, 2003, in Porto Alegre, southern Brazil, who were allocated into three groups: SIDS cases (33), explained 
death controls (192), and living controls (192). Children in the latter two groups were age- and sex-paired with 
SIDS cases. Families in which an infant had died at home within the first year of life were identified, and the 
information available on death certificates and autopsy reports was compared to confirm the diagnosis of SIDS. 
Explained death controls consisted of infants who had died at city hospitals, and living controls were selected in 
the same neighborhood as SIDS cases. All parents were interviewed to obtain information on children’s health and 
sleep habits. Multivariate analysis was performed to identify risk factors in the study population.

Results: The incidence of SIDS in the population assessed was 0.55/1,000 live births. The analysis revealed 
the following risk factors: ethnicity (characterized by self-reported black skin color), prematurity, low birth weight, 
adolescent mother, smoking during pregnancy, and family income of less than one minimum wage. Ninety-four 
percent of SIDS cases were misdiagnosed in the death certificate.

Conclusions: Although SIDS was misdiagnosed in official death certificates, the epidemiological profile is 
similar to the literature, as well as risk factors, which could be reduced with preventive campaigns. Investigating 
SIDS in developing countries requires special strategies to avoid misdiagnosis.
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Introduction

Sudden infant death syndrome (SIDS) is defined as 

the sudden death of any infant under 1 year of age which 

remains unexplained after a thorough case investigation, 

including complete post-mortem examination, review of 

clinical history, and examination of death scene.1 There 

is no agreement with respect to SIDS physiopathology. 

However, many hypotheses have been raised in the last 

years.2,3 A great deal of the advances in SIDS knowledge 

is related to the discovery of environmental risk factors, the 

so-called “triggers,” which may contribute to the occurrence 
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of death in an organically predisposed child.4-8 Currently, 

there is a wide range of risk factors associated with SIDS, 

some of which definitely correlated to it and others whose 

implications need to be confirmed. Prone sleeping position 

and smoking mothers are definite risk factors for the 

syndrome in developed countries.1

Since the 1970s, much has been learned about 

the epidemiology of SIDS and associated risk factors, 

successfully contributing to reduce the incidence of the event, 

for example by supine sleeping position campaigns.9‑12 

Some studies have shown other important risk factors for 

SIDS, including smoking during pregnancy, adolescent 

pregnancy, overheated environment and death in colder 

weather. Moreover, other proposed risk factors, such as 

low socioeconomic status, African descent and prematurity, 

are still under investigation.13 Overall, the causes of SIDS 

continue to be elucidated, leading to a renewed interest in 

investigating these patients.13-15

SIDS is largely misdiagnosed in death certificates 

and autopsy reports in Brazil: in another study, we have 

demonstrated that, until 2000, not a single case of SIDS 

(International Classification of Diseases, 10th revision, 

ICD-10, code R95) appeared in official mortality records 

in southern Brazil, whereas a retrospective analysis 

revealed that the syndrome had been misdiagnosed in 

many cases.16,17 This fact underscores the importance 

of describing the specific risk factors and epidemiological 

aspects associated with SIDS16,17 as to allow the development 

of adequate prevention campaigns and to provide new 

insights into the syndrome.9-12

The objectives of the present study were: 1) to describe 

the epidemiological profile of SIDS in the city of Porto 

Alegre; and 2) to investigate to what extent the risk 

factors reported in the literature affect this population.

Methods

The present population-based, case-control study was 

carried out with infants born in the city of Porto Alegre, 

southern Brazil, between January 1st, 2001, and December 

31st, 2003, according to databases of the Porto Alegre 

Municipal Health Bureau.

The population of interest consisted of all the children 

born live in the study period. Children selected for the study 

were divided into three groups: SIDS, other explained death 

causes, and living controls. For each child in the SIDS group, 

six controls who had died due to other explained causes and 

six living controls were selected (in some cases, only five 

living controls were obtained). Controls were paired with 

SIDS cases based on sex and age at death (months).

Cases (SIDS patients, ICD-10 R95) were infants between 

28 and 364 days old who died during their regular period of 

sleep and in their usual sleeping location, without previous 

clinical history of diseases that might explain the death, 

and who were submitted to autopsy. Exclusion criteria 

were explained death, death outside the home, evident 

signs of acute disease in the days preceding the death, 

and chronic diseases.

The group of infants who died of explained causes was 

selected among children older than 28 days who had been 

admitted to one of the city hospitals at least 48 hours 

before death and deceased due to well-defined causes, 

during hospital admission, in the same months as SIDS 

cases. Children younger than 28 days, with congenital 

malformations, and who died of unnatural causes according 

to the death certificate were excluded.

Data concerning the SIDS group and the group of 

explained deaths were obtained from the Brazilian database 

Sistema de Informações sobre Mortalidade18 and from 

hospital records. Living controls were selected among 

children living on the same streets as SIDS cases, trying 

to avoid any social selection bias.

A questionnaire including the main risk factors for SIDS 

described in the literature was applied to the parents or 

legal guardians of the children who had died (SIDS and 

explained deaths), during home visits. The interviews were 

conducted within 10 days after the child’s death by trained 

volunteers from the city health department. Interviewers 

were blinded to group allocation (SIDS or explained 

death), and none of the families refused to participate in 

the study. Interviews with parents/guardians of the living 

children were conducted immediately after interviews with 

parents/guardians of SIDS cases by one of the researchers 

(APSP); these parents/guardians also answered the SIDS 

risk factor questionnaire.16,17 Whenever an invited family 

refused to participate in the study, another child living in 

the same street or neighborhood was selected and then 

the family was interviewed.

The strategy employed to recognize suspected SIDS 

cases was based on a questionnaire developed by the 

mortality surveillance program of the Porto Alegre Municipal 

Health Bureau available at the time, named Prá-Viver. The 

instrument has been previously used by us in another 

study.16 In the program, all families of children living in 

Porto Alegre who died in the first year of life are visited 

and interviewed by an expert professional to investigate 

disease and death history. Parents generally agree to be 

included in the program, and the refusal rate is around 

2.5%. The questionnaire consists of questions regarding 

well-established SIDS risk factors and general risk factors 

for infant mortality in our region.

SIDS diagnosis was based on an extensive review of 

the patient’s clinical history, on the report provided by the 

family concerning the conditions of death, and on a negative 

post-mortem examination, according to the definition of the 

National Institute of Child Health and Human Development.1 
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Autopsy reports were provided by the Porto Alegre Forensic 

Medical Institute. The autopsies were conducted by a 

coroner and followed a protocol that included macroscopic 

examination of all organs. Autopsy reports were reviewed 

in detail by one of the authors (MLN) and compared with 

the information available on the death certificates.

The study variables included infant sex and age, 

gestational age at birth, ethnicity (defined by self-declared 

skin color), birth weight, Apgar score, history of hospital 

admissions, exclusive breastfeeding, access to specialized 

child care, history of previous chronic or acute disease, 

usual sleeping position, sibling with SIDS, immunization 

record, maternal age at birth, interval between deliveries, 

prenatal examinations, type of delivery, and smoking 

during pregnancy. Preterm infants were included, like in 

all previous population studies of SIDS, as this group per 

se has an increased risk of sudden death.19 The following 

socioeconomic and environmental variables were also 

investigated: season of death, family income, maternal 

marital status and schooling, and paternal schooling.

Sample size calculation

Considering the design of the study and using the formula 

n = o2p.q.N / e2(N-1)+o2.p.q, the sample estimate was one 

case for three controls. However, because of the elevated 

number of variables analyzed, it was decided to increase 

the number of controls.

Statistical analysis

Frequency tables were obtained for all the variables 

under study. The distribution of each variable was examined. 

For quantitative variables, the following central tendency 

and dispersion measures were used: arithmetic means, 

mode and standard deviation. Categorical variables were 

presented as percentages.

Univariate analysis was performed to detect differences 

between cases and the two control groups. The measure 

of association employed was the paired odds ratio with 

a 95% confidence interval. A multivariate analysis was 

subsequently carried out to identify the best model to 

explain the risk factors in the population under study. 

For that, a conditional logistic model was used, including 

the variables presenting statistical association with SIDS 

in the univariate analysis (p ≤ 0.05), as well as the most 

important variables reported in the literature. All the tests 

were carried out using the Statistical Package for the 

Social Sciences (SPSS) software, version 9.0.

The study protocol was approved by the Ethics Committee 

and Scientific Committee at Pontifícia Universidade Católica 

do Rio Grande do Sul, by the Porto Alegre Municipal 

Health Bureau, and by the board of directors of Porto 

Alegre Forensic Medical Institute.

Results

Between January 2001 and December 2003, 60,093 

children were born alive in the city of Porto Alegre, and 

among them 365 died before 1 year of age.

After comparing information available on death 

certificates and autopsy reports, 33 of the 365 deaths 

(9.0%) were categorized as SIDS, although only two of 

them received the diagnosis of SIDS on the death certificate. 

The incidence of the syndrome in the population assessed 

was 0.55/1,000 live births.

A total of 417 children were included in the study: 

33 SIDS cases, 192 infants who died of well-defined 

causes, and 192 living controls. Deaths in the group 

of explained deaths (n = 192 children), as recorded on 

death certificates using ICD-10, were due to carbonization 

(T29) (0.4% of cases); cranioencephalic trauma (S60), 

tuberculosis (A19), and lung emphysema (J43) (0.9% 

each one); inborn errors of metabolism (E70, E90) 

(1.2%); acute renal failure (N17) and meningitis (G03) 

(2.1% each one); acute gastroenteritis (A09) (10.6%); 

and septicemia (A40) (43.1%).

Infant variables

In the SIDS group, 57.5% were males (male:female 

ratio of 1.3:1). The mean gestational age at delivery was 

8.3±1 months (from 6 to 9 months) in SIDS cases, 8.3±1.0 

months in the group of explained deaths, and 8.8±0.4 

months among living children. Birth weight ranged from 

1,000 to 3,700 g (mean: 2,600±0.9 g) in the SIDS group, 

from 600 to 4,300 g (mean: 2,500±0.1 g) in the group 

who died from explained causes, and from 1,100 to 4,800 g 

(mean: 3,310±0.2 g) in the living group.

The age of SIDS cases at death ranged from 1 to 10 

months, with a mean of 3.0±2.0 months; in the explained 

death group, the mean was 3.5±2.0 months. Table 1 shows 

the frequency of previously determined SIDS risk factors 

in SIDS cases, explained death cases, and living controls. 

A predominance of lateral sleeping position was observed 

in all groups.

Maternal and socioeconomic/environmental 
variables

Maternal age at birth ranged from 14 to 39 years 

(mean: 22.3±6.0 years) in the SIDS group, from 15 

to 44 years (mean: 25.5±7.0 years) in the group who 

died from other causes, and from 15 to 44 years (mean: 

28.0±5.0 years) in the group of living children. Twenty-

one mothers (63.6%) in the SIDS group were adolescents 

(< 20 years), vs. 49 (25.5%) in the group who died from 

explained causes, and 4 (2.0%) in the living group. Table 

2 shows the frequency of maternal and socioeconomic/

environmental risk factors among the groups.

SIDS: epidemiological profile and diagnosis - Pinho AP & Nunes ML
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		  SID	 Explained deaths	 Living controls
Variables	 n (%)	 n (%)	 n (%)

Ethnicity* 			 
	 Black	 10 (30.3)	 55 (28.6)	 27 (14.0)
	 White	 23 (69.7)	 137 (71.4)	 165 (86.0)

Premature birth†	 		
	 Yes	 6 (18.2)	 51 (26.5)	 20 (10.5)
	 No	 25 (75.8)	 115 (59.9)	 176 (91.6)

Birth weight < 2,500 g			 
	 Yes	 8 (24.2)	 77 (40.1)	 16 (8.4)
	 No	 25 (75.8)	 115 (59.9)	 176 (91.6)

5-minute Apgar score < 7			 
	 Yes	 1 (3.0)	 30 (15.6)	 –
	 No	 32 (97.0)	 162 (84.4)	 192 (100.0)

Exclusive breastfeeding			 
	 Yes	 12 (36.4)	 101 (52.6)	 84 (43.7)
	 No	 21 (63.6)	 91 (47.4)	 108 (56.3)

Regular visits to a pediatrician			 
	 Yes	 18 (54.5)	 154 (80.2)	 155 (80.7)
	 No	 15 (45.5)	 38 (19.8)	 37 (19.3)

Acute disease			 
	 Yes	 2 (6.0)‡	 189 (98.5)	 –
	 No	 31 (94.0)	 3 (1.5)	 192 (100.0)

Sleeping position			 
	 Prone	 2 (6.0)	 42 (21.8)	 11 (5.7)
	 Lateral	 25 (75.7)	 145 (75.6)	 141 (73.4)
	 Supine	 6 (18.3)	 5 (2.6)	 40 (20.9)

SIDS sibling			 
	 Yes	 2 (6.0)	 –	 –
	 No	 31 (94.0)	 192 (100.0)	 192 (100.0)

Apnea			 
	 Yes	 -	 21 (11.0)	 3 (1.6)
	 No	 33 (100.0)	 171 (89.0)	 189 (98.4)

Immunization 48 hours before death			 
	 Yes	 4 (12.1)	 –	 –
	 No	 29 (87.9)	 192 (100.0)	 –

Table 1 -	 Frequency of infant-related risk factors for SIDS in the three study groups

SIDS = sudden infant death syndrome.
*	 Self-reported skin color.
†	 < 37 weeks’ gestation. Information not available for all cases.
‡	 Both cases considered to be without symptoms in the 48 hours prior to death.

Univariate analysis results are shown in Table 3. The 

multivariate analysis revealed the following risk factors for 

SIDS in this particular population: ethnicity (characterized 

by self-reported black skin color), prematurity, birth weight 

< 2,500 g, adolescent mother, smoking during pregnancy, and 

family income of less than one minimum wage (Table 4).

Discussion

In the present study, we have analyzed risk factors for 

SIDS, comparing SIDS cases with infants deceased due to 

explained causes and with living controls. Although risk 

factors for the syndrome are highly prevalent in Brazil, 

the incidence of SIDS mortality has never been correctly 

estimated. In previous studies from our group, we have 

observed that SIDS cases were misdiagnosed and not 

correctly reported,16 and that the most usual recommended 

sleep position for infants is the lateral.17 Besides, we have 

also reported that SIDS cases in southern Brazil presented 

high-risk sleeping habits.20,21 The present study was 

designed based on the hypothesis that SIDS characteristics 

might not be unique to SIDS but to infant mortality in 

general and thus more related to poverty. In addition, the 

study assessed strategies used to recognize and diagnose 

SIDS: epidemiological profile and diagnosis - Pinho AP & Nunes ML



Jornal de Pediatria - Vol. 87, No. 2, 2011  119

		  SID	 Explained deaths	 Living controls
Variables	 n (%)	 n (%)	 n (%)

Maternal factors 			 

	 Adolescent pregnancy*			 
 		  Yes	 21 (63.6)	 49 (25.5)	 4 (2.0)
		  No	 12 (36.4)	 143 (74.5)	 188 (98.0)

	 At least one prenatal exam			 
		  Yes	 15 (45.4)	 101 (52.6)	 161 (83.8)
		  No	 18 (54.6)	 91 (47.4)	 31 (16.2)

	 Type of delivery			 
		  Vaginal	 26 (77.7)	 160 (83.3)	 128 (66.6)
		  C-section	 7 (22.3)	 32 (16.7)	 64 (33.4)

	 Smoking†	 		
		  Yes	 23 (69.7)	 64 (33.4)	 29 (15.8)
		  No	 10 (30.3)	 128 (66.6)	 163 (84.2)

	 Interval between deliveries			 
		  First child	 15 (46.5)	 73 (38.0)	 51 (26.6)
		  > 12 months	 17 (52.5)	 105 (54.6)	 133 (69.2)
		  ≤ 12 months	 1 (1.0)	 14 (7.4)	 8 (4.2)

Socioeconomic/environmental factors			 
	 Death in cold months			 
		  Yes	 12 (36.4)	 124 (64.5)	 –
		  No	 21 (63.6)	 68 (35.5)	 –

	 Family income			 
		  ≤ 1 minimum wage	 10 (33.4)	 40 (20.8)	 8 (4.1)
		  > 1 minimum wage	 23 (66.6)	 152 (79.2)	 184 (95.9)

	 Paternal schooling‡	 		
		  ≤ 4 years	 1 (1.0)	 18 (10.9)	 9 (5.7)
		  > 4 years	 32 (99.0)	 151 (89.1)	 159 (94.3)

	 Maternal schooling			 
		  ≤ 4 years	 4 (13.4)	 31 (16.1)	 26 (13.5)
		  > 4 years	 29 (86.6)	 161 (83.9)	 166 (86.5)

	 Single mother			 
		  Yes	 4 (13.4)	 23 (11.9)	 24 (12.5)
		  No	 29 (86.6)	 169 (88.1)	 168 (87.5)

Table 2 -	 Frequency of maternal and socioeconomic/environmental risk factors for SIDS in the three study groups

SIDS = sudden infant death syndrome.
*	 < 20 years of age.
†	 Considered as yes when occurring anytime during pregnancy.
‡	 Information not available for all cases.

the syndrome, as difficulties in identifying SIDS cases in 

developing countries are not only associated with a relatively 

high rate of infant mortality due to explained causes, most 

of them following infectious diseases, but also to difficulties 

in performing autopsies.

The selection of a group of children who died due to 

other explained causes and were not submitted to autopsy 

aimed at avoiding any confusion bias with SIDS. On the 

other hand, the selection of a group of living children had 

the objective of minimizing the number of possible selection 

biases, especially in terms of socioeconomic characteristics 

and in view of the great number of variables under analysis. 

The selection of these two control groups proved to be 

adequate and confirmed our hypothesis that SIDS is strongly 

associated with social and economic factors.

The incidence of SIDS in the study period was 0.55 

per 1,000 live births, a result that is equivalent to rates 

currently found in the USA and in other countries that have 

advised against the prone sleeping position.22 This finding 

may reflect the effectiveness of prevention campaigns to 

reduce mortality and may also be influenced by the more 

favorable health indicators observed in the region where the 

study was developed (southern Brazil) as compared to the 

national average, and does not necessarily apply to other 

Brazilian states. Our results in terms of sex and age at death 

were also similar to those reported in the literature.22

SIDS: epidemiological profile and diagnosis - Pinho AP & Nunes ML
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		  SIDS x living children	 SIDS x explained deaths

Variable	 OR (95%CI)	 OR (95%CI)

Infant-related risk factors		

	 Black skin color	 3.6 (1.5-7.3)	 1.5 (0.2-9)

	 Prematurity*	 1.9 (0.7-5.1)	 0.6 (0.2-1.5)

	 Low birth weight	 3.5 (1.3-9.1)	 0.4 (0.2-1.1)

	 5-minute Apgar score < 7	 1.4 (0.1-13)	 0.2 (0.2-1.4)

	 Hospitalization	 3.5 (1.5-8.1)	 0.2 (0.1-0.4)

	 No exclusive breastfeeding	 0.7 (0.3-1.5)	 0.5 (0.2-1.1)

	 No regular visits to a pediatrician	 0.3 (0.1-0.6)	 0.3 (0.1-0.6)

	 Chronic disease	 0.7 (0.3-1.5)	 0.05 (0.01-0.1)

	 Acute disease	 –	 0.001 (0.001-0.07)

	 Prone position	 0.9 (0.2-2.5)	 0.1 (0.1-3)

	 Apnea	 –	 –

Maternal risk factors		

	 Adolescent pregnancy†	 26.8 (3.5-27.8)	 1.6 (0.7-3.6)

	 No prenatal exam	 0.1 (0.1-0.3)	 0.7 (0.3-1.5)

	 C-section	 0.5 (0.1-1.3)	 0.6 (0.2-1.6)

	 Smoking	 12.9 (5.6-29)	 4.6 (2.0-10.2)

	 Short interval between deliveries	 0.9 (0.4-1.9)	 0.4 (0.1-1.2)

Socioeconomic/environmental risk factors		

	 Cold month‡	 –	 0.9 (0.4-2.0)

	 Poverty	 10 (5.0-26)	 1.6 (0.7-3.8)

	 Low level of paternal schooling	 1 (0.5-3)	 0.5 (0.1-3.5)

	 Low level of maternal schooling	 0.8 (0.4-3)	 0.7 (0.3-2.5)

	 Single mother	 0.6 (0.2-2.1)	 0.9 (0.4-4.2)

	 SIDS x explained deaths	 SIDS x living children

Variable	 OR (95%CI)	 OR (95%CI)

Black skin color	 1.5 (1.1-9.0)	 3.0 (1.2-4.5)

Prematurity*	 0.5 (0.2-1.5)	 1.3 (1.1-5.0)

Low birth weight	 0.1 (0.08-1.1)	 3.0 (1.3-7.0)

Prone sleeping position	 0.08 (0.01-1.0)	 0.5 (0.2-0.9)

Adolescent mother†	 2.8 (1.0-4.5)	 18.0 (3.0-20.0)

Smoking during pregnancy	 3.0 (1.5-4.3)	 10.0 (5.6-27.0)

Family income < 1 minimum wage	 1.1 (1.0-3.0)	 8.0 (2.3-20.0)

Table 3 -	 Univariate analysis: infant-related, maternal, and socioeconomic/environmental risk factors for SIDS

95%CI = 95% confidence interval; OR = odds ratio; SIDS = sudden infant death syndrome.
*	 < 37 weeks’ gestation.
†	 < 20 years of age.
‡	 Deaths in cold months.

Table 4 -	 Multivariate analysis: risk factors for SIDS

95%CI = 95% confidence interval; OR = odds ratio; SIDS = sudden infant death syndrome.
*	 < 37 weeks’ gestation.
†	 < 20 years of age.

SIDS: epidemiological profile and diagnosis - Pinho AP & Nunes ML
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Sleeping position is undoubtedly the most widely 

studied risk factor in SIDS.7,8,23,24 In a recent European 

study, the most significant risk factors for the syndrome 

were sleeping in prone position and turning from the side 

to the prone position.25 A previous study carried out by our 

group found that 71% of SIDS cases usually slept in lateral 

position; of these patients, 52% were found dead in the 

same position and 19% were found in prone position.16 In 

the present study, very few infants used to sleep in prone 

position, probably because in Brazil the lateral sleeping 

position is advised for infants.26 In fact, the predominance 

of lateral sleeping position was similar in the three study 

groups, and therefore did not seem to have any impact on 

the outcome. The fact that “usual” sleeping position was 

recorded rather than the position in which the infant was 

sleeping in the last live night or the position in which he/

she was found dead is definitely a limitation of the present 

study. Nevertheless, our findings corroborate previous 

studies in the sense of asserting that recognizing sleeping 

habits potentially protective for SIDS and avoiding sleeping 

practices associated with an increased risk for SIDS may 

have a positive impact on reducing the incidence of SIDS 

in populations from regions where this information is not 

currently given to parents.27,28

In the US, a higher frequency of SIDS has been reported 

in African Americans.29 In the present study, self-declared 

black skin color was significantly associated with SIDS. The 

limitation of this finding in our study refers to the fact that, 

in Brazil, races are defined based on the observed or self-

reported skin color, which is not necessarily equivalent to 

ethnicity. Moreover, the black population in Brazil usually 

has worse socioeconomic conditions, a variable that was 

also significantly associated with SIDS in the present study 

and in previous publications.9

With regard to maternal variables, adolescent pregnancy 

is a known risk factor for several conditions, including 

SIDS.27,28,30 This was also observed in our study: adolescent 

pregnancy presented the highest individual OR (18.0) 

in the comparison between SIDS and living controls. 

Environmental risk factors for SIDS such as perinatal 

exposure to smoking, parental smoking, ethanol intake, drug 

use, and socioeconomic disadvantage, are generally also 

more often reported in adolescent pregnancy.3 Furthermore, 

in a previous study that proposed a scoring system for 

SIDS risk factors, we have also observed that adolescent 

mothers were one of the most strongly associated high-

risk factor for sleep practices, and it has been suggested 

that young mothers, as well as mothers with low education 

levels, place their infants to sleep in the prone position 

more frequently.20

Smoking was also strongly associated with SIDS in the 

present study. Postnatal exposure to cigarette smoke may 

trigger intrinsic responses in the vulnerable infant and have 

a direct effect on neurotransmitter systems that are critical 

to homeostatic control in the developing human brain.3 

This is a reason for concern, since it has been shown that 

families that have a hard time quitting smoking also have 

a hard time changing other habits, such as the baby’s 

sleeping position.31-33

It is interesting to observe that most of the risk factors 

for SIDS identified in the multivariate analysis in this 

particular population were preventable, namely prematurity, 

birth weight < 2,500 g, adolescent pregnancy, and smoking 

during pregnancy. This finding reinforces the importance 

of developing and implementing public health campaigns 

aimed at high-risk populations with the purpose of controlling 

risk factors associated with SIDS and reducing mortality.1

Concerning environmental variables, family income was 

associated with SIDS even in comparison with the group 

of explained deaths. On the other hand, no statistical 

differences were observed in terms of deaths occurring 

during cold months (average 15 to 18 °C in the region) 

or with regard to maternal and paternal schooling, which 

differs from other reports.27,30 A possible explanation 

regarding parental schooling might be related to the low 

cut-off point used in our sample, of less than 4 years of 

study, whereas the Brazilian primary educational system 

lasts 8 years. However, the high dropout rate observed in 

the country among the first 4 years of schooling justifies 

the cut-off point employed.

Some difficulties related to the study of SIDS in 

developing countries should also be mentioned. The main 

problem is that autopsy is not always available; whenever 

it is available, as is the case in Brazil (it was mandatory 

for all children dying at home during the study period), it 

is performed by a general coroner and does not include 

microscopic studies, which may explain the misdiagnosis 

of SIDS observed in our cases. All our SIDS cases were 

classified by the authors as category I SIDS, except for 

two that had SIDS siblings and could thus be classified as 

category II, following Beckwith’s proposal.34 Nevertheless, 

according to Bergman,35 SIDS can be diagnosed, not with 

certainty, but with a high degree of probability, even in 

the absence of an autopsy. Therefore, the unavailability 

of autopsies should not prevent other investigators in 

developing countries from studying SIDS. On the other 

hand, we also believe that an effort should be made to 

establish autopsy as a routine procedure to investigate the 

death of children at home.

In conclusion, the present study showed that the 

epidemiological characteristics of SIDS patients in southern 

Brazil are compatible with other samples described in the 

literature. Moreover, the risk factors commonly associated 

with the syndrome in the literature were also observed not 

only in our SIDS group, but also in the explained death 

group. This confirms our hypothesis that most of SIDS 

risk factors are related to low socioeconomic conditions 

and poverty. Finally, it was possible to observe that the 
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investigation of SIDS cases in developing countries requires 

special strategies to avoid misdiagnosis. Most of the risk 

factors associated with SIDS could probably be reduced via 

public health campaigns aimed at high-risk populations. Data 

presented in this study will also be important to compare 

in the future years the impact of the campaigns introduced 

last year, by Pastoral da Criança and Sociedade Brasileira 

de Pediatria, regarding sleep position, as no studies were 

already performed after the change of orientation from 

lateral to supine position, in Brazil.
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