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INTRODUCTION 

Sudden infant death syndrome (SIDS) is defined as the 

death of an infant less than one year of age with the onset 

of a lethal episode that apparently occurs during sleep.1,2 

This syndrome was first defined in 1969, and the definition 

has been refined by consensus through international 

conferences.3 

Unexplained deaths, even after autopsy, clinical history, 

thorough investigation, and examination of the death 

scene, are classified as SIDS.3,4 The exact mechanism of 

SIDS is not well known; however, the triple-risk 

hypothesis states that SIDS occurs with the overlapping of 

three factors: an infant with inherent vulnerability who is 

within a critical developmental period and is exposed to a 

stressful sleep environment. Infants who die due to SIDS 

tend to have abnormalities in respiratory and cardiac 

control within the brainstem. It is thought that the 

combination of these abnormalities and environmental 

stresses, such as sleep positioning, exposure to tobacco, 

and temperature, leads to a terminal cascade of hypoxia, 

bradycardia, apnea, and death.5,6 

Cases have been grouped into a classification system that 

categorizes them based on the presence of atypical and 

typical features, and completeness of death investigation.7  

SIDS is responsible for 35-55% of deaths among infants 

between one month and one year of age.8 SIDS is the 

leading cause of unexpected death among infants in 

Western nations and is responsible for almost half of all 

post-neonatal deaths, despite following risk reduction 

campaigns.2,9 The lowest rates of SIDS were recorded in 

Japan and the Netherlands, where the rates were 0.09% and 

0.1 per 100 live births, respectively.10,11 On the other hand, 

higher rates were reported in the USA with 0.57/1000 live 

births and in the UK with 0.41/1000 live births.12,13 There 
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is a gap in the literature regarding SIDS; therefore, we 

conducted this review regarding several aspects, including 

incidence, risk factors, and prevention.  

LITERATURE SEARCH 

Following preferred reporting items for systematic review 

and meta-analysis (PRISMA) guidelines. Obtaining 

articles to develop this review required systematic online 

research through scientific websites, including PubMed, 

Research Gate, and Google Scholar. We searched for 

scientific articles related to our topic of interest using 

aforementioned scientific websites, using various 

keywords, including SIDS, sudden death, syndrome, 

infants, incidence, prevention, and risk factors. The 

keywords were used in various combinations to obtain all 

possible articles related to SIDS. 

The articles obtained from this search process were 

reviewed according to their titles to exclude any articles 

that did not focus on our subject. Then, the abstracts of the 

articles were reviewed, and articles not written in English, 

letters to the editor, and duplicate articles were excluded, 

whereas original articles, systematic reviews, and review 

articles were included. The articles reviewed to write this 

review were published between 2007 and 2021. 

STATUS OF KNOWLEDGE 

Incidence and burden of SIDS 

SIDS is the most common cause of mortality among 

infants aged between one month and one year.14 Deaths 

during sleep are not likely to be due to SIDS.7 However, it 

has been stated that deaths might occur during nap, sleep, 

or night sleep.15 Almost 10% of SIDS victims experience 

an apparent life-threatening event some weeks or days 

before their death, and surviving infants have an increased 

risk of dying of SIDS by 5-10%.15 

SIDS is more commonly observed among males than 

females; this suggests that this higher prevalence among 

males may be due to genetic factors involved in SIDS.4,16,17 

Most deaths due to SIDS occur in the first six months of 

life with a peak incidence occurring between the second 

and fourth months of life.14,15 

There is great variation in the global incidence of SIDS.1 

The incidence of SIDS was estimated to be between 1–

3/1000 live births in most developed countries in the early 

1990s.15 In their study, Taylor et al reported that the lowest 

sudden infant death rate was found in the Netherlands, 

with 0.19 cases out of 1000 live births.18 There is a 

potential variation in the incidence of SIDS among 

different ethnicities. The risk is doubled among Native 

Americans, black infants, and Alaska Natives compared 

with non-Hispanic white infants.3 

Since the 2000s, the incidence of SIDS in the US has 

decreased by 53%.6 Since then, the rate of SIDS has been 

stable, whereas the overall mortality rates of infants in the 

US have declined slightly. Evidence of this decline is the 

increasing recognition of deaths due to strangulation or 

asphyxiation in sleep.6 A study in 2002 showed that the 

incidence of SIDS in the US was the highest among 

Alaskan Native, African Indian, and African American 

populations, whereas the lowest incidence was found in 

Asian and Central or South American populations.19,20 

Almost 4,500 deaths are recognized annually as sudden 

unexpected infant deaths in the US.21 However, this 

number includes deaths due to SIDS, asphyxiation during 

sleep, or deaths reported with insufficient information.3 

SIDS is responsible for almost 2,500 deaths of this total 

number.14 In the UK, the incidence rate of SIDS was 

reported to be 0.27/1000 live births, and in Italy, it was 

about 1/1000 live births.22 A systematic review found that 

the prevalence of SIDS suggested high rates in Africa, 

ranging from 3.7/1000 live births in South Africa to 

2.5/1000 live births in Niger and 0.2/1000 live births in 

Zimbabwe.23 

After the implementation of public health campaigns that 

encouraged families to place infants on their backs for 

sleep, most countries that implemented these campaigns 

reported reduced rates of SIDS by 50-90%.9 Data from 13 

predominantly developed countries showed that the 

majority of countries had a major reduction in SIDS rates 

from 1990 to 2005, with the largest reduction occurring 

before 2000.15 The incidence of SIDS reduced from 1.2 

cases/1000 live births in 1992 to 0.5 cases/1000 live births 

in 2006.1 It has been stated that current incidence of SIDS 

is less than one case/1000 live births and remains low.24 

However, infants still die due to SIDS, which constitutes 

the largest reason for postnatal infant mortality and 

accounts for approximately 30% of postnatal deaths for 

infants between 28 days and 1 year of age.15 In addition, 

risk of SIDS among preterm infants is still elevated.1 

The true incidence of SIDS may be masked by a so-called 

diagnostic shift or the use of diagnoses other than SIDS on 

death certificates, such as positional accidental asphyxia, 

accidental suffocation, and indeterminate causes. The 

diagnostic shift may partially explain the fact that postnatal 

death rates for both non-SIDS and SIDS have remained 

static since 2000.15 

Risk factors of SIDS 

The most recent evidence has suggested that the 

pathogenesis of SIDS is multi-factorial.14 The risk factors 

of SIDS were categorized and included socioeconomic 

factors, race and geographical risk factors, season and 

climate risk factors, perinatal risk factors, maternal and 

antenatal risk factors, and sleeping environments.15 

Socioeconomic class 

Lower socioeconomic status is a predictor of SIDS; 

socioeconomic status is measured by the income, 
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education, or occupation of the parents. The rate of SIDS 

deaths among poor families has increased from 47% to 

74%.15 

Race and geographic risk factors 

Black parents are less likely to use supine positions for 

infants’ sleeping and are more predisposed to use non-

standard sleep locations. One study found that 79% of 

black infants who died of SIDS were in a sleeping position 

other than a crib, and 67% shared a bed with someone 

else.25 Black and native Americans in the US have a two- 

to seven-fold increased risk of SIDS compared to Māoris 

in New Zealand and aboriginal Australians, respectively. 

The influence of genetics and the cultural practices of 

childcare can also be responsible for the differences in 

racial risk ratios.25 

Seasonal and climate risk factors 

Months of cold weather could have an impact on the rates 

of SIDS through multiple associated risk factors, such as 

infectious organisms, infant care practices, the temperature 

in the room of the infant, and metabolic and nutritional 

processes.15 

Perinatal risk factors 

Prematurity of infants is a risk factor for SIDS. Infants 

born prematurely have a relative risk for SIDS of four to 

six times; the relative risk increases with a decrease in 

gestational age. The incidence of SIDS in premature 

infants of less than 1500 gm is estimated to be 8.7/1000 

live births.15 

Maternal and antenatal risk factors 

Maternal substance abuse and mental illness are strongly 

associated with SIDS. Infants born to mothers diagnosed 

with alcohol use disorders during pregnancy have a seven-

fold increased risk of SIDS, and it was estimated that 

maternal alcohol use is directly responsible for 16.4% of 

all SIDS deaths.26 Illness in either parent, and especially in 

both parents, is a strong predictor of SIDS; the risk is 

doubled when both parents have mental illness and are 

addicts.27 

Maternal smoking during pregnancy is a major risk factor 

for SIDS.9 Prenatal and postnatal tobacco exposure is 

associated with SIDS.28 Prenatal smoke exposure leads to 

a reduction in lung volume and compliance, as well as 

reduced heart rate variability to stress.9 In addition, 

postnatal exposure has emerged as a separate risk factor. 

Nicotine has neuroteratogenic effects, leading to 

alterations in autonomic pathways, including decreased 

arousal to hypoxia.9 Autopsy studies have shown reduced 

nicotinic acetylcholine receptors in the brainstems of 

children exposed to tobacco and died of SIDS compared to 

those who were not exposed.29 

Sleeping environment 

Factors related to the sleeping environment are the most 

important risk factors for SIDS; these factors involve 

sleeping position, covering, and bed sharing.3,15 The 

sleeping position is a strong risk factor for SIDS; the prone 

and side sleeping positions are potentially more dangerous 

compared to the supine position.30 Side and prone sleeping 

positions increase the risk of hypoxia, hypercapnia, and 

hyperthermia during sleeping; therefore, they double the 

risk of SIDS when compared with the supine position.3  

Multiple layers of blankets or clothing on the infant and 

warmer room temperatures have been associated with an 

increased risk of SIDS.31-33 The increased risk of 

overheating is particularly evident when infants are 

sleeping in the prone position, and heat loss from the face 

is reduced; this risk is less clear in the supine position.9 

Bed-sharing is more common among poorer and less 

educated families and in the southern and western US.34 

Bed-sharing with parents is associated with an increased 

risk of SIDS and is especially dangerous for infants 

younger than four months.35 The frequency of bed-sharing 

has remained unchanged in the US.3 

Other factors related to the sleeping environment include 

pillows, soft bedding, soft objects, head- and face-covering 

during sleeping, and bumper pads.36 

Prevention of SIDS 

The incidence of SIDS decreased from 1.2 cases/1000 live 

births to 0.5 cases/1000 live births in 1992 and 2006, 

respectively.1 The incidence is currently less than one case 

for every 1000 live births and is still low.24 This drop in 

SIDS incidence was due to increasing awareness of the 

syndrome and the change in the recommended position for 

infants sleeping from prone to supine.37 This spread of 

awareness and knowledge led to a greater survival rate in 

infants between the ages of one month and one year.1 

The American academy of pediatrics (AAP) established 

guidelines for reducing the risk and prevention of SIDS.6 

The protective factors can be summarized in main 

categories, including sleeping position, breastfeeding, 

pacifiers, firm bedding, and reduced covering.40 

Sleeping positions 

The recommendation for the supine position applies to all 

infants up to one year of age or until the infant can roll 

from supine to prone and back again.3 Many parents use 

wraps and wearable blankets to reduce the risk of SIDS.38 

These products have rare adverse events and could provide 

a supine position for infants.3 

The infant should sleep in a crib that has all parts correctly 

installed. The mattress should be firm and covered with a 

fitted sheet, with no gaps between the mattress and the side 
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of the crib. Soft pillows, toys, blankets, and bumper pads 

should be avoided.3 The AAP has recommended that the 

crib should ideally be placed next to the parents bed.6 

Breastfeeding 

Parents are encouraged to breastfeed their infants as much 

as possible and for as long as possible because 

breastfeeding for infants to any extent and for any duration 

is protective. Breastfeeding decreases SIDS among infants 

who are exclusively breastfed.39  

It has been shown that breastfeeding or giving expressed 

breast milk to infants is protective against SIDS.40 In 

addition, breastfeeding was found to be a major protective 

factor for SIDS in a retrospective cohort study, where it 

represented 95.2% of the investigated protective factors.41 

The protective effect of breastfeeding can be explained by 

its role in reducing the risk of intestinal infections.15 

Pacifiers 

The use of a pacifier at the onset of sleep is protective 

against SIDS, even when it falls out of the mouth after the 

infant falls asleep.39 A pacifier is encouraged to be used in 

infants up to one year to prevent SIDS.15 

Pacifiers have been reported to have a strong protective 

effect against SIDS.42 The proposed mechanism involves 

decreased high-frequency heart rate variability, increased 

low-frequency heart rate variability, increased sleeping 

blood pressure, increased arousability, and improved 

autonomic control.43  

Firm bedding and reducing covering 

Reducing covering and firm bedding can be useful in 

preventing hyperthermia and reducing the risk of SIDS.15 

Swaddling should not be used once the infant begins to 

attempt to roll over, as deaths may occur due to tooling 

into the prone position.44 

CONCLUSION 

SIDS is the most common cause of death among infants 

under one year of age. There is great variation in the global 

incidence of SIDS. The true incidence of SIDS may be 

masked by the use of diagnoses other than SIDS on death 

certificates. There are many risk factors for SIDS; 

however, factors related to the sleeping environment are 

the major risk factors for SIDS and should be the focus. 

Following the recommendations of the AAP for the 

prevention of SIDS can reduce the incidence. However, 

further studies are still needed to investigate in depth the 

risk and protective factors of SIDS. 
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