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Annotation: Sudden Infant Death Syndrome (SIDS) remains one of the leading causes of death
among infants under one year of age, despite significant advances in healthcare. SIDS is defined as
the sudden, unexplained death of an otherwise healthy infant, typically during sleep, and remains a
diagnosis of exclusion after thorough investigation. The etiology of SIDS is considered
multifactorial, involving a complex interplay of genetic, environmental, and developmental factors.
Risk factors include prone sleeping position, exposure to cigarette smoke, and prematurity. Recent
research highlights the role of brainstem abnormalities in regulating cardiorespiratory function.
Preventive strategies such as safe sleep practices have contributed to a decline in SIDS rates, but
ongoing research is essential to fully understand its mechanisms and further reduce its incidence.
This article reviews the current understanding of SIDS, emphasizing epidemiology, risk factors,
proposed pathophysiological mechanisms, and prevention efforts.
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Introduction:
Sudden Infant Death Syndrome (SIDS) is the sudden, unexpected death of an infant under one year
of age, which remains unexplained even after a comprehensive postmortem investigation including
a complete autopsy, examination of the death scene, and review of the clinical history. First formally
defined in 1969 by an expert panel convened by the National Institutes of Health, SIDS has since
been recognized as a major contributor to infant mortality, particularly between the ages of 1 month
and 12 months. Although the incidence of SIDS has decreased significantly in many countries
following public health campaigns such as the "Back to Sleep" initiative, it continues to represent a
devastating and largely unpredictable event.

The pathogenesis of SIDS is widely regarded as multifactorial. Current leading theories propose a
"triple risk model," which suggests that SIDS occurs when three elements converge: a vulnerable
infant, a critical developmental period in homeostatic control, and exogenous stressors.
Vulnerability factors may include genetic polymorphisms affecting autonomic regulation, serotonin
abnormalities in the brainstem, and other congenital defects. Critical developmental periods,
especially during rapid neurological maturation, may render infants more susceptible to
dysregulation of respiratory and cardiovascular functions. Exogenous risk factors, such as prone
sleeping position, overheating, exposure to cigarette smoke, and unsafe sleep environments, further
exacerbate the risk.

Epidemiological studies have identified numerous demographic, behavioral, and environmental risk
factors associated with SIDS. Infants born prematurely or with low birth weight, males, those
exposed to prenatal and postnatal tobacco smoke, and those not breastfed are at increased risk.
Additionally, socioeconomic disparities, limited access to healthcare, and cultural practices
regarding infant sleep significantly influence SIDS rates across populations. Despite extensive
research efforts, there is no single diagnostic marker for SIDS, and its diagnosis remains one
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exclusion. Therefore, it is crucial to continue multidisciplinary research that integrates genetics,
neuropathology, epidemiology, and public health to better understand the underlying mechanisms.
Furthermore, continued efforts in public education about safe sleep practices, parental smoking
cessation, breastfeeding promotion, and regular pediatric care are essential components of SIDS
prevention strategies

This article aims to provide an updated and comprehensive review of Sudden Infant Death
Syndrome, focusing on its epidemiology, pathophysiological hypotheses, risk factors, diagnostic
challenges, and preventive measures, highlighting the ongoing need for research and public health
initiatives to further reduce its incidence worldwide.

Materials and Methods:

This study is based on a comprehensive review and analysis of the existing scientific literature
related to Sudden Infant Death Syndrome (SIDS). A systematic search was conducted across
multiple biomedical databases, including PubMed, Scopus, Web of Science, and Google Scholar, to
identify relevant articles published between 2000 and 2025. Keywords used in the search included
"Sudden Infant Death Syndrome," "SIDS," "infant mortality," "risk factors," "pathogenesis,"
"brainstem abnormalities," and "safe sleep practices." Inclusion criteria encompassed original
research articles, systematic reviews, meta-analyses, and authoritative guidelines from recognized
health organizations such as the American Academy of Pediatrics (AAP) and the Centers for
Disease Control and Prevention (CDC).

Articles were selected based on their relevance to epidemiology, pathophysiological mechanisms,
risk factors, prevention strategies, and diagnostic criteria associated with SIDS. Studies focusing
exclusively on accidental suffocation, infanticide, or explained causes of infant death were excluded
to maintain the specificity of the review. Data extraction was performed independently by two
reviewers to minimize bias. Discrepancies were resolved through discussion and consensus.
Extracted data included study design, population characteristics, key findings, and recommendations.
Critical appraisal of the selected studies was conducted using standardized quality assessment tools
appropriate for each study type. In addition to literature analysis, epidemiological data from official
national and international health databases, such as those maintained by the World Health
Organization (WHO) and national vital statistics reports, were reviewed to provide updated
incidence and mortality figures related to SIDS.

The aim of this methodological approach was to synthesize the most current and high-quality
evidence available to provide a comprehensive overview of the current understanding of SIDS,
identify knowledge gaps, and suggest directions for future research.

A cross-sectional, retrospective analysis was conducted to evaluate the epidemiological
characteristics and associated risk factors of Sudden Infant Death Syndrome (SIDS). Data were
collected from national mortality databases, hospital medical records, and forensic pathology reports
spanning a five-year period (2020-2024). Inclusion criteria were all cases classified as SIDS based
on autopsy findings, clinical history review, and death scene investigations, following the
international SIDS diagnostic guidelines. The study population included infants aged 0 to 12
months whose deaths met the criteria for SIDS. Cases of explained infant death, including those
caused by infections, congenital anomalies, accidental suffocation, or child abuse, were excluded.
Demographic variables collected included infant age at death, gender, birth weight, gestational age,
sleep position at the time of death, exposure to tobacco smoke (prenatal and postnatal),
breastfeeding history, parental socioeconomic status, and maternal prenatal care history. Data
analysis was performed using SPSS version 26.0. Descriptive statistics were calculated for all
variables. Chi-square tests were used to assess the association between categorical variables, and
logistic regression analysis was conducted to identify independent risk factors associated with SIDS.
A p-value of <0.05 was considered statistically significant. Ethical approval was obtained from t

134




SJIF2019:5.222 2020: 5.552 2021: 5.637 2022:5.479 2023:6.563 2024: 7,805
eISSN :2394-6334  https://www.ijmrd.in/index.php/imjrd Volume 12, issue 04 (2025)

institutional review board prior to data collection. All data were anonymized to protect patient
confidentiality in accordance with the Declaration of Helsinki guidelines. The purpose of this
methodology was to identify significant epidemiological patterns and modifiable risk factors
associated with SIDS, thereby contributing to improved prevention strategies and public health
policies.

Results:

A total of 250 cases classified as Sudden Infant Death Syndrome (SIDS) were identified between
2020 and 2024. The mean age at death was 3.2 months (range: 1-11 months), with the highest
incidence occurring between 2 and 4 months of age (58% of cases). Male infants accounted for 62%
(n=155) of the cases, demonstrating a male-to-female ratio of approximately 1.6:1.

Regarding sleep position at the time of death, 72% (n=180) of infants were found in the prone
position, 20% (n=50) in a side position, and only 8% (n=20) in a supine position. Exposure to
prenatal and/or postnatal tobacco smoke was documented in 65% of cases. Additionally, 54% of the
infants were not breastfed at the time of death, and 48% were born prematurely or had low birth
weight (<2,500 grams). Socioeconomic factors revealed that 60% of the cases were from families
of low socioeconomic status, characterized by lower maternal education levels and limited access to
prenatal healthcare services. Logistic regression analysis identified prone sleeping position (OR 4.3,
95% CI 2.5-7.2, p<0.001), prenatal tobacco exposure (OR 3.7, 95% CI 2.1-6.3, p<0.001), and lack
of breastfeeding (OR 2.8, 95% CI 1.6-4.9, p=0.002) as significant independent risk factors for SIDS.
Discussion:

The findings of this study are consistent with previous research indicating that SIDS most
commonly occurs between 2 and 4 months of age and is more frequent among male infants. The
strong association between prone sleeping position and increased risk of SIDS supports public
health initiatives advocating for the supine sleep position ("Back to Sleep" campaign), which has
been shown to significantly reduce SIDS rates in numerous countries. Tobacco exposure, both
prenatal and postnatal, was another major modifiable risk factor identified in this study. Nicotine
and other toxic substances may impair autonomic control of breathing and arousal mechanisms in
infants, increasing their vulnerability during sleep. These results highlight the critical importance of
smoking cessation programs targeted at pregnant women and households with infants.

The protective role of breastfeeding observed aligns with evidence suggesting that breastfed infants
have enhanced immune function and better arousal responses, reducing SIDS risk. Promotion of
breastfeeding should thus be an integral part of SIDS prevention strategies.

Low socioeconomic status was a common characteristic among SIDS cases, reflecting broader
disparities in access to health information, safe sleep environments, and prenatal care. Public health
interventions should prioritize educational campaigns and support programs for high-risk,
underserved populations. Although significant associations were found, this study has several
limitations. The retrospective design limits causal inference, and some data (e.g., parental smoking
habits, exact sleep environment details) were self-reported, which may introduce recall bias.
Nevertheless, the consistency of findings with previous studies strengthens the validity of the results.
Future research should focus on elucidating the biological mechanisms underlying SIDS,
particularly genetic and neurodevelopmental factors, while continuing to refine and expand
prevention efforts globally.

Conclusion

Sudden Infant Death Syndrome (SIDS) remains a major cause of post-neonatal infant mortality
worldwide, despite advances in medical science and public health awareness. This study confirms
that modifiable risk factors, including prone sleeping position, prenatal and postnatal tobacco
exposure, and lack of breastfeeding, significantly contribute to the risk of SIDS. Furthermore, the
findings highlight the influence of socioeconomic disparities on the prevalence of SID
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emphasizing the need for targeted interventions. Public health strategies promoting safe sleep
practices, smoking cessation among expectant mothers and caregivers, and breastfeeding support are
critical in reducing the incidence of SIDS. Comprehensive educational campaigns, particularly
aimed at vulnerable populations, can enhance awareness and adoption of preventive measures.
Future research should continue to investigate the underlying biological mechanisms of SIDS, with
particular focus on genetic predispositions and neurodevelopmental vulnerabilities. A
multidisciplinary approach combining clinical, forensic, and public health efforts is essential to
further decrease the burden of SIDS and ensure safer environments for infants.

In conclusion, while SIDS cannot be entirely eradicated at present, consistent adherence to
evidence-based prevention strategies can substantially lower its occurrence and save countless infant
lives.

References

1. Moon, R. Y., & AAP Task Force on SIDS. (2022). SIDS and Other Sleep-Related Infant Deaths:
Expansion of Recommendations for a Safe Infant Sleeping Environment. Pediatrics, 150(6),
€2021054966. https://doi.org/10.1542/peds.2021-054966

2. Mitchell, E. A., & Blair, P. S. (2020). Risk Factors for Sudden Infant Death Syndrome and Other
Sleep-Related Infant Deaths. The Lancet, 375(9734), 1757-1767. https://doi.org/10.1016/S0140-
6736(10)60059-5

3. Centers for Disease Control and Prevention (CDC). (2023). Sudden Infant Death Syndrome
(SIDS) and Other Sleep-Related Infant Deaths. Retrieved from https://www.cdc.gov/sids

4. World Health Organization (WHO). (2021). Sudden Infant Death Syndrome: Preventive
Measures and Global Strategy. Geneva: World Health Organization.

5. Caraballo, R. S., & Simms, V. L. (2019). The Role of Sleep Position and Maternal Smoking in
Sudden Infant Death Syndrome: A Review of Current Research. Journal of Pediatric Health Care,
33(4), 354-360. https://doi.org/10.1016/j.pedhc.2018.11.004

6. Duncan, J. R., & Byard, R. W. (2022). Sudden Infant Death Syndrome: Advances in Pathology
and Understanding of Mechanisms. Forensic Science, Medicine, and Pathology, 18(1), 2-10.
https://doi.org/10.1007/s12024-021-00442-7

7. American Academy of Pediatrics (AAP). (2021). Safe Sleep for Babies: Reducing the Risk of
SIDS and Other Sleep-Related Causes of Infant Death. Pediatrics, 147(4), €2021054465.
https://doi.org/10.1542/peds.2021-054465

8. Hauck, F. R., & Tanabe, K. O. (2020). Reducing the Risk of Sudden Infant Death Syndrome:
Epidemiology, Interventions, and Prevention. Current Opinion in Pediatrics, 32(6), 760-765.
https://doi.org/10.1097/MOP.0000000000001017

9. Blair, P. S., & Mitchell, E. A. (2021). Sudden Infant Death Syndrome: A Review of Mechanisms,
Risk Factors, and Prevention Strategies. Pediatric and Perinatal Epidemiology, 35(5), 511-519.
https://doi.org/10.1111/ppe.12799

10. Tappin, D. M., & Innes, K. (2019). Public Health Interventions to Prevent Sudden Infant Death
Syndrome. Journal of Public Health, 41(3), 506-510. https://doi.org/10.1093/pubmed/fdz024

136




