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Abstract 21 

Purpose: To provide an updated epidemiological profile of Sudden Infant Death Syndrome (SIDS) 22 

and Sudden Unexpected Death in Infancy (SUDI) in Italy from 1996 to 2023.  23 

Methods: Data on causes of death and live births from 1996 to 2023 were obtained from the databases 24 

of the Italian National Institute of Statistics (ISTAT). SUDI and SIDS cases were identified using ICD-25 

9 and ICD-10 codes. The analyses included descriptive statistics, non-linear sigmoidal trend models, 26 

linear regression, the Mann-Kendall test, and chi-square tests to assess geographic differences. 27 

Results: Between 1996 and 2023, Italy's infant mortality dropped 54.8%, with perinatal conditions, 28 

congenital anomalies, and SUDI accounting for 84.8% of all infant deaths. A total of 1,585 SUDI cases 29 

were recorded, of which 40% were classified as SIDS. Although SIDS rates declined over time, the 30 

reduction in overall SUDI rates was less pronounced. SUDI rates were significantly higher in Southern 31 

Italy (7.6 per 100,000) than in Northern (5.3) and Central Italy (3.2). The relative contribution of SUDI 32 

to overall infant mortality nearly doubled, increasing from 2.8% in 1996 to a peak of 5.5% in 2022. 33 

Between 2016 and 2023, only 8.8% of SIDS cases included a recorded autopsy (ICD-10: R95.0).  34 

Conclusion: Despite the overall decline in mortality, significant temporal changes in the distribution 35 

of SIDS and other causes of neonatal death persist. The findings underscore the urgent need to enhance 36 

post-mortem investigations and strengthen surveillance systems to improve our understanding of the 37 

pathophysiology of SIDS and SUDI.  38 

What is Known: 39 

• Infant mortality in Italy decreased by 54.8% between 1996 and 2023. Perinatal conditions, congenital 40 

malformations, and SUDI together accounted 84.8% of all infant deaths. 41 

• Geographic differences in SUDI rates were observed, with higher values in Southern Italy (7.6 per 42 

100,000) than in Northern (5.3) and Central Italy (3.2). 43 

What is New: 44 

• The results suggest a possible shift in the medical coding, with a change from SIDS to other diagnostic 45 

categories such as R99 (ill-defined and unspecified causes) or W75 (accidental suffocation). 46 



 

 

• According to the ICD-10 coding, only a small proportion of cases included a documented autopsy. 47 

The lack of systematic post-mortem investigations may contribute to misclassification and impair 48 

diagnostic accuracy and reliable case identification in epidemiological statistics. 49 

Keywords: Sudden infant death syndrome, Sudden unexpected death in infancy, Infant mortality, 50 

Autopsy, Epidemiology, Cause of death, Geographical disparities. 51 

Abbreviations 52 

ICD-9/ICD-10 International Classification of Diseases 53 

ISTAT Italian National Institute of Statistics 54 

SIDS Sudden Infant Death Syndrome 55 

SUDI Sudden Unexpected Deaths in Infancy 56 

SUEND Sudden Unexpected Early Neonatal Deaths 57 
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Introduction 62 

Sudden Infant Death Syndrome (SIDS) and Sudden Unexpected Death in Infancy (SUDI) represent 63 

major public health concerns and a devastating experience for families worldwide [1]. SIDS is one of 64 

the leading causes of mortality during the first year of life and remains unexplained even after thorough 65 

post-mortem investigations, comprehensive clinical history review and detailed death scene 66 

examinations [1]. 67 

International public health efforts to promote safe sleeping practices, together with the implementation 68 

of the “Back to Sleep” campaigns launched in the 1990s, have resulted in substantial reductions in 69 

SIDS rates [1]. However, the extent to which these preventive strategies and standardized diagnostic 70 

and management protocols have been implemented varies considerably across different countries and 71 

regions [5,6]. 72 

In Italy, surveillance of SIDS and SUDI has historically been affected by a lack of homogeneous 73 

national guidelines and standardised diagnostic protocols for post-mortem examinations [1,4]. 74 

Although international classification systems are used worldwide to code and monitor SIDS trends, 75 

with systematic post-mortem investigations aimed at excluding alternative causes of death, Italian 76 

official statistics often suffer from underreporting and misclassification [4,8]. 77 

To address these gaps and improve the accuracy of SUDI investigations, several regional initiatives 78 

have been implemented [2]. Notably, in 2009, the Tuscany Region introduced a project aimed at 79 

establishing a multi-agency approach to investigating and managing SUDI cases in accordance with 80 

specific regional regulations [3]. This integrated approach was designed to ensure comprehensive and 81 

sensitive investigations into the circumstances and causes of death, while also providing structured 82 

support for bereaved families. It therefore represents an important example of standardised regional 83 

surveillance within the Italian healthcare system [2,3]. Comparison with ISTAT data may help to 84 

identify potential discrepancies between regional surveillance and national mortality statistics [3]. 85 



 

 

This article provides a detailed description of the epidemiologic profile of SIDS and SUDI in order to 86 

better characterize the burden of these conditions and to inform prevention and surveillance strategies. 87 

The description includes current rates, historical trends, potential changes in the classification of 88 

sudden unexpected deaths, regional disparities, and the extent to which post-mortem investigations are 89 

documented [6,7, 9]. In particular, examining changes in medical coding over time and the distribution 90 

of sudden unexpected deaths among infants and children may provide insights into potential diagnostic 91 

and classification shifts. 92 

Materials and methods 93 

Data analyzed in this study were obtained from two national databases maintained by the Italian 94 

National Institute of Statistics (ISTAT): the Causes of Death Register and the National Live Births 95 

Register. The study period covered 1996–2023. A specific limitation concerns the years 2004 and 2005, 96 

during which causes of death were not fully processed or recorded with the same level of detail as in 97 

the surrounding years.  98 

Causes of death were coded according to the International Classification of Diseases (ICD), Ninth 99 

Revision (ICD-9) for the period 1993–2002 and Tenth Revision (ICD-10) for the period 2003–2023. 100 

Sudden Unexpected Death in Infancy (SUDI) cases were identified using the following codes: 101 

ICD-9 codes: 798.0 (Sudden Infant Death Syndrome), 799.9 (Other unknown and unspecified cause), 102 

and E913.0 (Accidental mechanical suffocation in bed/cradle); 103 

ICD-10 codes: R95 (Sudden Infant Death Syndrome), R99 (Other ill-defined and unspecified causes 104 

of mortality), and W75 (Accidental suffocation and strangulation in bed). 105 

From 1996 onward, within the ICD-10 classification, code R95 includes two subcategories: R95.0, 106 

Sudden Infant Death Syndrome (SIDS) with mention of autopsy; and R95.9, Sudden Infant Death 107 

Syndrome without mention of autopsy. 108 

A separate analysis was conducted specifically for SIDS cases coded under these two categories in 109 

order to examine their distribution over time and across regions. 110 



 

 

Cause-specific mortality rates were calculated per 10,000 live births for each study period, and 95% 111 

confidence intervals (95% CI) were computed for each rate. Absolute and percentage changes in 112 

mortality rates between temporal periods were calculated, together with their corresponding 95% 113 

confidence intervals (95% CIs), to assess changes over time. 114 

Data are presented using descriptive statistics, including absolute numbers and percentages. 115 

A sigmoidal (non-linear) trend analysis was performed for SUDI and SIDS to estimate overall mortality 116 

rates and corresponding 95% CIs over the period 1996–2023.  The fitted model was based on the 117 

following four-parameter logistic equation: 118 

Y = Bottom + (Top − Bottom) / (1 + 10^((LogIC50 − X) × HillSlope)). 119 

Because cause-of-death data for 2004 and 2005 were incomplete, mortality rates for these two years 120 

were estimated using the fitted sigmoidal model.  121 

Linear regression and the nonparametric Mann-Kendall test were used to assess temporal trends in 122 

mortality rates for SUDI and its components (SIDS and other causes) over the period and within 123 

geographical areas. 124 

The 2 test was used to assess differences in the distribution of SUDI cases across the main Italian 125 

geographic areas.  126 

To assess the completeness and consistency of national SIDS/SUDI mortality data, cases identified in 127 

the Tuscany Regional Registry of Sudden Unexpected Infant Death (SUID) between 1 January 2009 128 

and 31 December 2019 were compared with the corresponding official infant mortality data on causes 129 

of death reported by ISTAT.  130 

Tuscany was selected because it has a dedicated regional SUID Registry managed by specialized staff 131 

at the regional SIDS centre. The registry systematically records both Sudden Unexpected Early 132 

Neonatal Deaths (SUEND, occurring in the first week of life) and SUID cases occurring from the end 133 

of the first week of life up to one year of age. This provides a comprehensive and centralized dataset 134 

that can be used for comparison with national mortality statistics [3]. 135 



 

 

Statistical analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and 136 

GraphPad Prism version 10.6.1 (GraphPad Software, San Diego, CA, USA). 137 

As this study was based exclusively on publicly available, anonymized data, ethics committee approval 138 

was not required. 139 

 140 

Results 141 

Infant Mortality Trends in Italy (1996-2023)    142 

Between 1996 and 2023, the infant mortality rate in Italy decreased by 54.8%, falling from 6.00 to 2.71 143 

per 1,000 live births. The post-neonatal mortality rate (1–11 months), which has remained consistently 144 

below 1.00 per 1,000 since around 2010, contributed substantially to the overall low mortality levels. 145 

Neonatal mortality (<1 month), which was at 3.90 per 1,000 live births in 1996, remained above 2.00 146 

per 1,000 throughout the study period. Nevertheless, it showed a pronounced downward trend, 147 

decreasing by 28.5% between 2006 and 2023. During the study period, the three main causes of infant 148 

mortality were perinatal problems, congenital anomalies, and SUDI, accounting for 84.8% of all 149 

deaths. During the early and late neonatal periods, deaths were predominantly attributable to perinatal 150 

conditions, whereas congenital anomalies represented the main cause during the post-neonatal period. 151 

(Table 1) 152 

 153 



 

 

 154 

Table 1 Distribution of causes of death in the infant period (first year of life), early neonatal period (first week of life), post-early neonatal 155 

(8th day of life-1 year) and post-neonatal (1-11 months) periods. (Italy, 1996-2023). [Rate per 10,000 and %]. 156 

 157 

Cause of death 

Infant 

 

Neonatal 

 

Post-Neonatal 

 
   Early Late   

 Rate per 

10,000 

 

% Rate per 

10,000 

 

% Rate per 

10,000 

 

% Rate per 

10,000 

 

% 

         
Perinatal problems 27.97 55.3 19.01 74.3 6.87 63.1 2.09 14.9 

Congenital anomalies 13.23 26.2 5.35 20.9 3.01 27.7 4.87 34.6 

SUDI 1.66 3.3 0.29 1.1 0.16 1.5 1.21 8.6 

        SIDS 0.14 0.3 0.01 0.1 0.02 0.2 0.11 0.8 

Diseases of nervous system 1.17 2.3 0.04 0.2 0.09 0.8 1.05 7.4 

Diseases of circulatory system 1.13 2.2 0.10 0.4 0.09 0.8 0.94 6.7 

Diseases of respiratory system 0.85 1.7 0.04 0.1 0.08 0.7 0.74 5.3 

Injuries and poisonings 0.76 1.5 0.04 0.2 0.07 0.7 0.65 4.6 

Metabolic diseases 0.71 1.4 0.11 0.4 0.12 1.1 0.48 3.4 

Diseases of the digestive system 0.55 1.1 0.01 0.0 0.03 0.3 0.51 3.6 

Neoplasias 0.54 1.1 0.07 0.3 0.06 0.5 0.41 2.9 

Infectious diseases 0.54 1.1 0.09 0.4 0.05 0.5 0.39 2.8 

Symptoms ill-defined causes 0.30 0.6 0.01 0.0 0.01 0.1 0.28 2.0 

Other 1.11 2.2 0.43 1.7 0.25 2.3 0.44 3.1 

         

Total 50.54  25.60  10.89  14.06  
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Epidemiology and geographic distribution of SUDI 

Over the study period, excluding 2004 and 2005, 1,585 cases of SUDI were recorded, corresponding 

to an overall mortality rate of 12.27 per 100,000 live births. Of these, 634 cases (40%) were classified 

as SIDS, whereas 951 (60%) were classified as others causes, including undetermined causes or due to 

illnesses, accidental suffocation or unnatural causes.  

SUDI rates declined markedly in the early years of the study followed by a plateau, resulting in a 

modest but statistically significant overall downward trend (p = 0.028). Time accounted for 18.5% of 

the variability in SUDI rates (R2 = 0.185). 

Between 1996 and 2023, the proportion of SUDI cases relative to overall infant death increased. In 

1996, SUDI accounted for 2.8% of total infant deaths, decreasing to a minimum of 2.1% in 2003. 

Thereafter, this proportion followed a progressive upward trend, reaching a peak of 5.5% in 2022 

(+96.4% relative to 1996) before settling at 4.4% in 2023. This increase in the relative contribution of 

SUDI occurred despite a marked decline in both overall infant mortality and the absolute number of 

SUDI cases over the same period. (Fig 1) 

Fig 1 Longitudinal Trend of SUDI, SIDS, and Other Causes (1996–2023)                       

 



 

 

Geographic analysis revealed significant differences in SUDI rates across the main Italian geographic 

areas (2= 111.3, p < 0.0001). Rates were higher in Southern Italy (7.6 deaths per 100,000 live births; 

95% CI: 7.1–8.2) than in Northern Italy (5.3; 95% CI: 4.9–5.7) and Central Italy (3.2; 95% CI: 2.7–

3.7). Different temporal patterns were observed across geographic areas. According to the Mann-

Kendall trend test, overall SUDI mortality decreased significantly in Northern Italy (p = 0.0055), 

primarily because of a reduction in post-neonatal deaths. In Southern Italy, overall SUDI mortality 

increased significantly (p = 0.007), driven mainly by an increase in early neonatal deaths. In Central 

Italy, the overall trend was negative but did not reach statistical significance (p = 0.113), as an increase 

in neonatal deaths was offset by a corresponding decline in post-neonatal deaths. (Fig 2: a-c) 

 

 



 

 

Fig 2 (a-c): Geographical distribution of SUDI mortality rates by period (1996–2023). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Early period (≤1 month / within the first month); (b) Post-early period (1–11 months); (c) 

Total/Overall period 

 

 

 



 

 

SIDS and Other deaths 

Over the period 1996–2023, the mean mortality rate for SIDS was 4.91 per 100,000 live births, with 

annual values ranging from 2.81 to 10.59 cases per 100,000 live births and a mean of approximately 

24 cases per year. Overall, SIDS accounted for 1.3% of all deaths during the first year of life, with a 

limited contribution during the neonatal period (0.4%) and a higher contribution during the post-

neonatal period (3.3%). 

Over the entire study period, SIDS mortality was approximately 1.5 times higher in males than in 

females. This gender disparity was most pronounced during the initial phase (1996–1999), when male 

mortality was significantly higher than the female mortality. During the final years of the study, 

however, male and female mortality rates converged, approaching similar levels. (Fig 3) 

Fig 3 SIDS mortality rates by gender (1996–2023)                       

 

 

 

 

 

 

 

 

Between 1996 and 2023, SIDS showed a significant downward trend (p < 0.001), with an average 

annual decrease of approximately one case per 100,000 live births. Time explained 55% of the 

variability (R2 = 0.55). 



 

 

Mortality rates attributed to Other causes (including undetermined causes, illnesses, or accidental 

suffocation) showed greater fluctuations over the study period than SIDS rates. Statistical analysis did 

not identify a significant temporal trend (p = 0.457; R2 = 0.02), suggesting that these rates remained 

relatively stable overall.  

Temporal trends 

A longitudinal analysis of the two observation periods reveals a significant temporal shift in the 

distribution of SIDS and other causes of death during the neonatal period (Fig 4: a-c). In the 1996–

2002 period, SIDS represented the predominant classification, with high rates in both the early and late 

neonatal period (66.7 and 96.3, respectively). In the subsequent 2003–2023 period, the distribution 

changed substantially, with other causes becoming the predominant classification, accounting for 85.0 

and 66.9 cases in the early and late neonatal periods, respectively. This redistribution was particularly 

evident during the neonatal period. In contrast, the post-neonatal period remained relatively stable, 

with SIDS rates showing only a minimal difference between the two periods (45.1 vs. 44.7).  

 



 

 

Fig 4 (a-c): Temporal trends in SIDS and Other Cause mortality cases during neonatal periods 

(1996–2023).   

 

 



 

 

 

Post-mortem autopsy and reporting (2016–2023) 

Between 2016 and 2023, 124 SIDS cases were recorded. Of these, 11 (8.8%) included a mention of 

autopsy (ICD-10 code R95.0), whereas 113 cases (91.2%) were classified as SIDS without mention of 

autopsy (R95.9). Cases with a documented autopsy were reported only in limited number of years and 

were geographically distributed across a small number of regions, including Lombardy, Veneto, Sicily, 

Abruzzo, and Trentino-Alto Adige. (Table 2) 

 

The Tuscany Study: a comparative analysis 

The comparison with the Tuscany Regional Registry identified 66 SUDI cases during the 11-year study 

period. Autopsies were performed in 91% of cases; 32 cases remained unexplained. Of the autopsies 

performed, 95% were conducted by three specialized pathology groups using a standardized protocol. 

The overall incidence of SUDI was 0.21‰ of live births, while SIDS accounted for 48% of cases, 

corresponding to an incidence of 0.10‰ of live births. Comparison with ISTAT data for the same 

period showed that the 22 cases identified as SIDS and 24 cases identified as SUDI represent 

approximately one-third of the total infant deaths reported in Tuscany. This discrepancy may reflect 

differences in case ascertainment, diagnostic classification, and/or reporting between the regional 

registry and official mortality statistics, underscoring the potential value of standardized post-mortem 

protocols and systematic surveillance for epidemiological assessment. (Table 2) 

 

 

 

 

 

 

 

 



 

 

Table 2 Total number of SIDS cases with and without autopsy in Italy, 2016-2023. 

 

 

 

 

 

 

 

 

Discussion   

Although SIDS mortality declined significantly over the study period, the overall SUDI rate showed 

a less pronounced reduction. The simultaneous decline in SIDS and the relative stability of other 

SUDI categories could indicate a shift in cases towards alternative classifications, including R99 (ill-

defined and unspecified causes of mortality) and W75 (accidental suffocation and strangulation in 

bed). However, the available data do not allow us to determine whether this pattern represents a true 

diagnostic shift, changes in investigative practices, or changes in the underlying epidemiology. 

A shift in the diagnosis of sudden deaths in infancy has previously been reported internationally, with 

some cases previously classified as SIDS increasingly being assigned to categories such as 

undetermined cause or asphyxia [10]. Beyond its statistical and investigative impact, surveys show that 

this shift causes severe confusion, psychological distress, and support barriers for bereaved parents, 

particularly those who receive a non-SIDS diagnosis. To address these human and operational 

challenges, studies advocate for better public education, enhanced bereavement support, and closer 

multi-stakeholder collaboration between stakeholders. However, these inconsistencies in classification 

also pose a broader structural threat, as they may severely hinder SIDS surveillance and research on 

SIDS [8,11]. In this regard, the small overlap between the number of cases retrieved in the Tuscany 

   

Year 

 

SIDS with mention of 

autopsy (R95.0) 

 

SIDS without 

mention of autopsy 

(R95.9) 

 

Total 

SIDS 

cases 

2016 

4 (Trentino Alto Adige, 

Veneto, Abruzzo, Sicily) 19 23 

2017 - 15 15 

2018 - 14 14 

2019 1 (Lombardy) 13 14 

2020 2 (Veneto) 12 14 

2021 - 15 15 

2022 1 (Lombardy) 17 18 

2023 3 (2 Veneto, 1 Sicily) 8 11 

Total 11 (8.8%) 113 124 



 

 

register and those collected in the ISTAT database of causes of death is particularly concerning, as it 

highlights how local coding discrepancies mirror these wider international challenges. 

For the purposes of this study, both R95.0 and R95.9 were included in the definition of SIDS. SIDS 

represents a specific subset of SUDI and refers to the sudden death of an infant under one year of age 

that remains unexplained after an investigation, including complete autopsy. 

Cases labelled "SIDS" without an autopsy are considered premature or inaccurate, as they lack the 

evidence needed to confirm the cause of death. 

Only a small proportion of SIDS cases reported between 2016 and 2023 included a mention of an 

autopsy. This suggests that post-mortem investigations were not widely used in the certifying these 

deaths, which could affect the accuracy of the diagnosis and the reliability of the SIDS classification. 

To overcome these limitations and ensure reliable case identification, it is essential to implement 

standardised classification systems such as the framework established for Sudden Unexpected Infant 

Death registries. This framework allows for a rigorous distinction between cases that can be explained, 

such as accidental suffocation in unsafe sleep environments, and cases that are truly unexplained, such 

as SIDS [15,16]. 

Systematic autopsy and accurate case identification are important and become necessary. Numerous 

studies have, in fact, highlighted minute developmental alterations, both and in the expression of 

various neurotransmitters in SIDS cases. These anomalies could provide a plausible explanation for 

the pathological mechanism of the deaths that remain unexplained after routine investigations. 

However, the protocol does not contemplate a thorough neuropathological analysis. Specifically, with 

regard to examination of the brain, only the search for any macroscopic malformations, haemorrhages, 

and cerebral infarctions and degenerative or inflammatory conditions through histological examination 

[7]. 

Advancements in scientific knowledge make it essential to include an in-depth study of the main 

structures located in the brainstem, in particular, in existing guidelines for the anatomopathological 

examination of the brain [7]. 



 

 

Therefore, it is important to consult the latest medical literature or to contact relevant medical 

professionals to obtain the most up-to-date information on the modalities for examining the centres of 

the nervous system that control vital activities, particularly respiratory activity, since their normal 

development is essential for life. 

Geographical differences still exist in Italy, with a rate in the 2016-2023 period that was two and a half 

times greater in the South than in the North and Centre of Italy. Furthermore, an increasing trend in the 

SUDI rate was observed in Southern Italy.  These disparities may be due to several reasons: SIDS has 

always been associated with a lower adherence by parents to preventive measures (e.g., back sleeping, 

breastfeeding, room sharing, a firm and bare sleep surface, pacifier use) and with cultural aspects 

relating to infant care and development (e.g., regular paediatric check-ups, stable childcare services, 

and a support network to help parents manage socioeconomic and emotional stress). Other contributing 

factors include sociodemographic differences, low educational attainment, a lack of a smoke, alcohol 

and substance free environment, and differences in cause of death classification [6,12,13,14].   

This study has a limitation regarding the nature of vital statistics data, which does not allow us to trace 

detailed socioeconomic variables, preventive behaviours (such as infant sleeping position, bed-sharing, 

or room-sharing), or parental and caregiver attitudes. Consequently, we were unable to fully control 

for these potential confounding factors in our analysis. 

 

Conclusions   

Our study provides an update of the epidemiologic profile of SIDS and SUDI in Italy from 1996 to 

2023. Overall infant mortality and SIDS mortality declined substantially during the early years, while 

SUDI showed a less pronounced reduction. At the same time, a significant temporal change in the 

distribution of SIDS and other causes of sudden infant death was observed during the neonatal period. 

This study also identified substantial geographic differences in SUDI rates and a shift in medical 

coding, indicating that deaths are simply being redistributed into ill-defined and unspecified causes or 

accidental suffocation and strangulation in bed. 



 

 

A comparative analysis with the Tuscany Regional Registry highlighted inaccuracies in diagnoses 

attributed to SIDS. This lack of systematic post-mortem investigation directly causes misclassification, 

impairs diagnostic accuracy, and compromises reliable case identification in epidemiological statistics. 

There is a clear need not only to improve death classification, but also to conduct studies investigating 

the true causes of sudden deaths that are not necessarily attributable to the infant's sleeping position. A 

thorough investigation is therefore necessary to determine the exact cause of death and absolve mothers 

of any responsibility.  SIDS is still a significant health problem that needs more in-depth investigations 

to understand its pathogenesis. Consequently, much remains to be done in Italy and in others countries 

to improve the surveillance of sudden infant deaths during the first year of life. 

 

Acknowledgements  

We would like to express sincere gratitude to Anna Maria Pedriali for her generous donation in support 

of this research. We thank ISTAT for its valuable support in providing us with data on causes of death 

and Chiara Pandolfini for language editing. 

Authors’ contributions All authors contributed to the study conception and design. Material 

preparation, data collection and analysis were performed by Rita Campi. The first draft of the 

manuscript was written by Rita Campi. All authors commented on previous versions of the manuscript. 

All authors read and approved the final manuscript. 

Funding This study was funded by a donation from Anna Maria Pedriali. 

Data availability The data supporting the findings of this study were obtained from the Italian National 

Institute of Statistics (ISTAT). 

Declarations  

Ethics approval This study used anonymized vital statistics data provided by the Italian National 

Institute of Statistics (ISTAT). As the data were anonymized and the study did not involve direct 

contact with or identification of individuals, ethical approval was not required. 

Competing interests The authors have no relevant financial or non-financial interests to disclose.  



 

 

Declaration of generative AI and AI-assisted technologies in the manuscript preparation process 

ChatGPT (GPT-4, OpenAI) was used exclusively for language editing and sentence rephrasing. The 

authors reviewed and edited all AI-assisted content and take full responsibility for the final manuscript.  

 



 

 

References 

1. Campi R, Bonati M (2019) Can we still do something-and what?-for a seemingly missing 

syndrome? Ital J Pediatr 45:28. https://doi.org/10.1186/s13052-019-0621-2 

2. Piumelli R, Arzilli C, Nassi N, Peruzzi M, Ernst CM, Salvatori C (2019) Can we still do 

something-and what? - for a seemingly missing syndrome?: "Yes we can". Ital J Pediatr 45:132. 

https://doi.org/10.1186/s13052-019-0735-6 

3. Piumelli R, Nassi N, Buccoliero A, Occhini R, Nardini V, Toti P, Salvatori C, Peruzzi M, Arzilli 

C (2020) The multiagency approach to Sudden Unexpected Infant Deaths (SUID): eleven years' 

experience in the Tuscany Region. Ital J Pediatr 46:99. https://doi.org/10.1186/s13052-020-

00867-8 

4. Simeoni S, Frova L, De Curtis M (2024) Infant mortality in Italy: large geographic and ethnic 

inequalities. Ital J Pediatr 50:5. https://doi.org/10.1186/s13052-023-01571-z 

5. Euro-Peristat Network (2022) European Perinatal Health Report: Core indicators of the health 

and care of pregnant women and babies in Europe from 2015 to 2019. Inserm, Paris. 

https://www.europeristat.com/. Accessed 7 Sep 2026  

6. Manfredini M, Perrone S, Ardenghi A, Lavezzi AM, Beretta V, Scarpa E et al (2025) The 

changing epidemiology of Sudden Infant Death Syndrome: a 15-year overview comparing 

Italian and European data. Health Sci Rep 8:e70599. https://doi.org/10.1002/hsr2.70599 

7. Roncati L, Piscioli F (2023) Sudden infant death syndrome: revealing this mystery is possible. 

Ital J Med 17:1651. https://doi.org/10.4081/itjm.2023.1651 

8. Goldstein RD, Blair PS, Sens MA, Shapiro-Mendoza CK, Krous HF, Rognum TO et al (2019) 

Inconsistent classification of unexplained sudden deaths in infants and children hinders 

surveillance, prevention and research: recommendations from The 3rd International Congress 

on Sudden Infant and Child Death. Forensic Sci Med Pathol 15:622–628. 

https://doi.org/10.1007/s12024-019-00156-9 



 

 

9. Simeoni S, Frova L, Attili M, De Curtis M (2025) Mortalità infantile in Italia: differenze 

territoriali, cittadinanza e impatto della pandemia da COVID-19. Presentato a: Laboratori 

Tematici - Progetti di ricerca tematica in Istat, 22-23 settembre 2025 

10. Crandall LG, Reno L, Himes B, Robinson D (2017) The Diagnostic Shift of SIDS to 

Undetermined: Are There Unintended Consequences? Acad Forensic Pathol 7(2):212-220. 

https://doi.org/10.23907/2017.022 

11. Byard RW, Shipstone RA, Young J (2019) Continuing major inconsistencies in the 

classification of unexpected infant deaths J Forensic Leg Med 64:20–22. 

https://doi.org/10.1016/j.jflm.2019.03.007 

12. Pandolfini C, Clavenna A, Campi R et al (2024) Parental practices that influence children’s 

development: how often are they implemented and by whom—results from the NASCITA birth 

cohort study. Eur J Pediatr 183:3029–3038 https://doi.org/10.1007/s00431-024-05564-w 

13. Goldstein RD, Kinney HC (2017) Race, Ethnicity, and SIDS. Pediatrics 139(4):e20170898. 

https://doi.org/10.1542/peds.2017-0898 

14. Shapiro-Mendoza CK, Woodworth KR, Cottengim CR, et al. (2023) Sudden Unexpected Infant 

Deaths: 2015–2020. Pediatrics 151(4): e2022058820. https://doi.org/10.1542/peds.2022-

058820 

15. Krous HF, Beckwith JB, Byard RW, et al. (2004) Sudden infant death syndrome and 

unclassified sudden infant deaths: a definitional and diagnostic approach. Pediatrics 

114(1):234–238. https://doi.org/10.1542/peds.114.1.234 

16. Shapiro-Mendoza CK, Camperlengo L, Ludvigsen R, et al. (2014) Classification system for the 

Sudden Unexpected Infant Death Case Registry and its application. Pediatrics 134(1): e210–

e219. https://doi.org/10.1542/peds.2014-0180 

  


