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Abstract

OBJECTIVE: Although the US infant mortality rate reached a record low in 2020, the sudden 

infant death syndrome (SIDS) rate increased from 2019. To understand if the increase was related 

to changing death certification practices or the coronavirus disease 2019 (COVID-19) pandemic, 

we examined sudden unexpected infant death (SUID) rates as a group, by cause, and by race and 

ethnicity.

METHODS: We estimated SUID rates during 2015 to 2020 using US period-linked birth and 

death data. SUID included SIDS, unknown cause, and accidental suffocation and strangulation 

in bed. We examined changes in rates from 2019 to 2020 and assessed linear trends during 

prepandemic (2015–2019) using weighted least squares regression. We also assessed race and 

ethnicity trends and quantified COVID-19–related SUID.

RESULTS: Although the SIDS rate increased significantly from 2019 to 2020 (P < .001), the 

overall SUID rate did not (P = .24). The increased SIDS rate followed a declining linear trend in 

SIDS during 2015 to 2019 (P < .001). Other SUID causes did not change significantly. Our race 

and ethnicity analysis showed SUID rates increased significantly for non-Hispanic Black infants 

from 2019 to 2020, widening the disparities between these two groups during 2017 to 2019. In 

2020, <10 of the 3328 SUID had a COVID-19 code.

CONCLUSIONS: Diagnositic shifting likely explained the increased SIDS rate in 2020. Why 

the SUID rate increased for non-Hispanic Black infants is unknown, but warrants continued 

monitoring. Interventions are needed to address persistent racial and ethnic disparities in SUID.
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In 2020, the United States achieved a record low infant mortality rate: 541.9 infant deaths 

per 100 000 live births.1 Concurrently, the sudden infant death syndrome (SIDS) rate 

increased 15% from 2019 to 2020, moving from the fourth to the third leading cause 

of infant death.1 It is unknown why the SIDS rate increased, but potential reasons may 

be related to the coronavirus disease 2019 (COVID-19) pandemic or changing death 

certification practices.

The COVID-19 pandemic may have affected sudden unexpected infant deaths (SUID) in 

several ways. Increased pressures on families, caregivers, and communities during the 

pandemic may have limited opportunities for clinical follow-up after birth (eg, early 

postpartum discharges and timely well-baby visits after birth hospitalization) and access 

to safety-net supports (eg, Women, Infants, and Children Supplemental Nutrition Program; 

Healthy Start).2 Limited access to these encounters and services might have increased the 

risk of SIDS and other SUIDs. Clinical follow-up and support services are times when 

safe sleep messages are communicated, smoking cessation is encouraged, immunizations 

are administered, and breastfeeding counseling is given, all of which are protective factors 

against SIDS and SUID.3-5 Furthermore, pandemic-related losses of or changes in child care 

arrangements may also have led to an increased SIDS or SUID risk due to unaccustomed 

infant sleep positioning and other unsafe sleep practices.6,7 Monitoring changes in SUID 

rates before and during the COVID-19 pandemic can provide insight to understand if 

pandemic factors affected SIDS and SUID rates.

The increased SIDS rate previously reported in 20201 may also be related to diagnostic 

shifting as opposed to indirect and direct effects of the COVID-19 pandemic. To understand 

reasons for the increase, it is important to examine SUID rates as a group in addition 

to cause-specific rates, and not solely SIDS in isolation. The reported 2020 increase was 

surprising because in recent years, the term SIDS had fallen out of favor among some 

medical examiners and coroners; SIDS is used less frequently in favor of other SUID causes, 

namely unknown cause and accidental suffocation and strangulation in bed (ASSB).8-12 

This diagnostic shifting is well recognized. Until we have standardized reporting practices, 

monitoring SUID as a group, and not solely monitoring SIDS, is important given the 

variability in reporting practices and resultant diagnostic shift in the classification of SUID 

and its subtypes.10-13

We explore US mortality data to better understand the epidemiology of SIDS and SUID 

during 2015 to 2020 and what may have led to the increased SIDS rate from 2019 to 

2020. First, we describe overall and cause-specific SUID rates by year and assess trends 

during 2015 to 2020. Second, we explore changes in SUID rates by race and ethnicity. 

Because SUID rates may have been affected by COVID-19 or efforts to mitigate COVID-19 

exposure, we quantify the number of SUID cases in 2020 that also had COVID-19 listed as 

a contributing cause of death. Having a complete understanding of changing SUID rates and 

disparities can help program planners and policymakers adapt and promptly implement risk 

reduction strategies and interventions for infants at highest risk.
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METHODS

We used US period-linked birth and infant death files for 2015 to 2020.14 This period 

file was selected to examine changes in SUID before (2015–2019) and during (2020) the 

COVID-19 pandemic; 2020 is the last year final national SUID data currently available. 

We calculated overall and cause-specific SUID rates per 100 000 live births along with 95 

confidence intervals. In the period-linked file, infants (<365 days) who died in the United 

States in a given calendar year are linked back with the corresponding birth certificate.15 

Analyses were restricted to infants born to US residents from the 50 states and District 

of Columbia. SUID included 3 underlying cause-of-death classifications16,17 coded per the 

International Classification of Diseases, 10th Revision (ICD-10): SIDS (R95), unknown 

cause (R99), and ASSB (W75).18 The ICD-10 is used for official reporting of mortality 

statistics in the United States and other nations.15 By law, the official cause of death for 

SUID cases must be determined and reported by the medicolegal death investigation system 

(ie, medical examiner and coroners).

We used the overall SUID rate (as opposed to cause-specific rates) to assess rates by race 

and ethnicity. Using this SUID grouping allowed for consistent comparisons unaffected by 

death certifier variations in reporting.8 In addition, the overall SUID rate is less likely to be 

affected by random variation in small death counts that might occur with some racial and 

ethnic groups.8 SUID rates by race and ethnicity were calculated as the number of SUID per 

100 000 live births in the specified race and ethnic group in a given year.

We report single race and Hispanic origin groups per the 1997 Office of Management 

and Budget (OMB) standards19: non-Hispanic White, non-Hispanic Black, non-Hispanic 

American Indian or Alaska Native, non-Hispanic Asian, non-Hispanic Native Hawaiian or 

Other Pacific islander, and Hispanic. The 2017 period-linked file was the first year for which 

all 50 states and Washington DC had birth certificate data on race and Hispanic-origin 

categories by using the 1997 OMB standards. For consistency, analyses of single race and 

Hispanic origin groups were restricted to 2017 to 2020. Data before 2017 did not follow the 

1997 standards and used bridged-race categories (not available in the 2020 data).15

COVID-19 status was estimated by using the ICD-10 code, U07.1.20 This code should be 

reported when COViD-19 is assumed to have caused or contributed to death. The code was 

implemented March 24, 2020, in the United States and applied retroactively to cover the 

entire year.

To quantify the magnitude and direction of changes in SUID rates from 2019 to 2020, we 

calculated percent change15,21; significance levels were adjusted for multiple comparisons 

by using the Bonferroni method.22 We then compared the direction of rate changes from 

2019 to 2020 to prepandemic trends (2015–2019 and 2017–2019 for race and ethnicity). 

Prepandemic trends were measured using a weighted least squares regression of the 

mortality rates over time (years). Finding an increasing or decreasing rate from 2019 to 

2020 inconsistent with the prepandemic rates and trends may provide preliminary evidence 

of a changing pattern. To guide our statistical testing and analysis for linear trends, we 
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followed guidance by National Center for Health Statistics.22 P values <.05 were considered 

statistically significant.

Line graphs were plotted to show SUID changes over time by cause of death and race-

ethnicity groups. Analyses were conducted by using SAS version 9.4 (SAS Institute, Inc, 

Cary, NC). SUID rates based on <20 deaths were flagged unreliable and suppressed. This 

analysis did not require institutional review board review because it used deidentified public-

use data sets without identifiable private information.

RESULTS

SUID Mortality

Of the 19 446 infant deaths in 2020, 3328 (17.1%) were classified as SUID (combination of 

R95, R99, and W75). The SUID rate per 100 000 live births increased from 89.5 in 2019 

to 92.1 in 2020, but this increase was not significant (Table 1 and Fig 1). In addition, a 

significant linear trend was not observed for 2015 to 2019 (Fig 1).

In our analyses of specific causes of SUID, we observed that the SIDS (R95) rate was higher 

than rates for unknown cause (R99) and ASSB (W75) for all study years (Table 1 and Fig 

1). Unlike the SUID rate, the SIDS rate increased significantly from 33.3 in 2019 to 38.2 in 

2020, and a significant decreasing linear trend in the SIDS rate was observed during 2015 to 

2019 (<0.001) (Fig 1). For unknown cause and ASSB, the rates did not change significantly 

from 2019 to 2020 (30.8 vs 28.9 and 25.4 vs 25.0, respectively), and no significant trend was 

observed during 2015 to 2019.

The proportion of SUID by each cause fluctuated during 2015 to 2020 (Fig 2). Among 

SUID in 2020, 41% were classified as SIDS (range 37%–43% during 2015–2019). For all 

years, the percentage of SUID classified as SIDS was higher than deaths classified as cause 

unknown (range 31%–37%) and ASSB (range 24%–28%).

Race and Ethnicity

In 2020, the SUID rate per 100 000 live births was highest among non-Hispanic Black 

(214.0) and non-Hispanic American Indian or Alaskan Native (AIAN) infants (205.1), 

nearly 3 times the rate for non-Hispanic White infants (75.6) (Table 1 and Fig 3). Non-

Hispanic Asian (23.3) and Hispanic infants (59.0) had the lowest rates. The 2020 SUID 

rate for non-Hispanic Black infants (214.0) was higher than any time during 2017 to 2019 

(range 187.3–192.1). The 2020 SUID rates for non-Hispanic AIAN and non-Hispanic White 

infants were lower than any time during 2017 to 2019 A significant decreasing trend was 

observed for non-Hispanic White infants during 2017 to 2019 (P = .02). For Hispanic and 

non-Hispanic Asian infants, SUID rates generally increased, but no significant trends were 

observed. The SUID ratio for non-Hispanic Black infants compared to non-Hispanic White 

infants increased yearly during 2017 to 2020 from 2.2 in 2017 to 2.8 in 2020.
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COVID-19

Among the 19 446 infant deaths in 2020 35 deaths (0.2%) had COVID-19 listed as an 

underlying cause of death. Among the 3328 SUID in 2020, <10 deaths had a COVID-19 

code indicating an additional (not an underlying) cause of death.

DISCUSSION

Although the SIDS rate increased significantly from 2019 to 2020, a significant increase 

in the overall SUID and other cause-specific SUID rates were not found. Interestingly, the 

increase in SIDS was unique to 2020 and contrasted to the declining linear trend in SIDS 

rates during 2015 to 2019. The lack of increasing SUID rates together with the small number 

of SUID that also had a COVID-19 cause-of-death code makes it unlikely that increased 

SIDS and SUID rates from 2019 to 2020 were directly related to infant COVID-19 infection. 

However, the significant increased rate of SUID among non-Hispanic Black infants from 

2019 to 2020, but not among other single race and Hispanic infants, deserves further 

attention because it could be attributable to the COVID-19 pandemic and its impact on social 

determinants of health.

The declining SIDS trend during 2015 to 2019 without an increasing overall SUID trend is 

consistent with trends observed during 1990 to 201523 and provides evidence of a continued 

diagnostic shift. Conversely, the 2020 uptick in the SIDS rate compared to 2019 may be 

initial evidence of new changes in reporting practices. New guidelines for certification 

and reporting of sudden deaths in pediatrics were published by the National Association 

of Medical Examiners24 and the Radcliffe Congress25 in 2019. If the new guidance was 

followed, this could have led to increased reporting of SIDS. Both guidance documents 

state that the presence of sleep environment risk factors (eg, sleep surface sharing, soft 

bedding, or prone sleep) without adequate evidence for airway obstruction is considered 

insufficient to certify a death as ASSB and that these deaths may be more appropriately 

certified as unexplained sudden death or SIDS. However, widespread uptake of this new 

guidance is unlikely in 1 year’s time, and thus too early, to find direct evidence of an 

effect of these guidelines on reporting. Jurisdictional changes in reporting would likely occur 

before nationwide changes are detectable. If some larger jurisdictions adopted this guidance, 

it may have affected reporting practices and resulted in the increased US SIDS rate in 

2020. Because SUID occurs infrequently, and the number of yearly jurisdictional deaths 

is small, yearly cause-specific SUID rates by jurisdiction or state could not be explored. 

As additional years of data become available, it will be important to use the more stable 

estimates attainable through combined years of data to monitor jurisdictional trends.23 It 

is also possible that changes in reporting may have resulted from medical examiner and 

coroner offices being overburdened by pandemic-related deaths.26 Changes in reporting may 

have affected the ability to conduct thorough and timely death investigations and autopsies 

and, consequently, made differentiating SUID-specific causes more challenging.

SUID-specific causes more challenging.

Our finding of significantly increased rates of SUID from 2019 to 2020 among non-Hispanic 

Black infants, but not for other single race or Hispanic infant groups, was unexpected. 
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The COVID-19 pandemic disproportionately affected communities of color compared to 

non-Hispanic White families through exacerbation of crowded housing, food insecurity,27 

unemployment,28,29 limited health care access,30 altered child care, and social or emotional 

health stressors.31,32 Infants from these communities were also vulnerable to these effects. 

Factors exacerbated by the COVID-19 pandemic and related stay-at-home orders (eg, access 

to health care, changes to or loss of childcare, parental or caregiver financial and emotional 

stressors, and increased parental or caregiver substance use) may have also influenced the 

increased SUID rate among non-Hispanic Black infants in 2020.33-35 These factors affect 

family vulnerability and may have increased unsafe sleep practices (eg, bedsharing), thereby 

increasing the occurrence of SIDS and other sudden unexpected infant deaths (SUID).36,37

The increasing trend in SUID rates among non-Hispanic Black infants has resulted in 

a widening racial-ethnic disparity in rates among non-Hispanic Black infants relative to 

non-Hispanic White infants (2.8-fold in 2020). The disproportionate burden of COVID-19 

illness among communities of color and low-income communities may have widened 

SUID disparities further, especially among non-Hispanic Black infants.38,39 In addition, 

the persistently higher rates of SUID among non-Hispanic Black and non-Hispanic AIAN 

infants found in our study and others40,41 suggest there may be unique drivers of SUID 

among these populations, including community-level factors and social determinants of 

health. Higher rates among these racial and ethnic groups are not unique to SUID; they 

also exist with other infant health outcomes.42 By understanding how social determinants of 

health disproportionately affect infant health and the risks for SUID, health care providers 

can better support amelioration of those factors.43 Increased clinical training and quality 

improvement efforts for safe sleep education, and identification of methods for removing 

barriers to implementing safe sleep practices may be effective in reducing risk, particularly 

among disproportionately affected populations.44 It is important for clinicians to assess 

additional ways to support, follow-up, and follow-through with families.44

Multidisciplinary fatality reviews, such as child death review, and surveillance systems, 

such as the SUID and Sudden Death in the Young Case Registry, are especially 

valuable in increasing understanding of the drivers of the racial disparity and SUID.45,46 

Multidisciplinary review teams have access to jurisdictional information not available in 

death certificate data (eg, reports from death scene investigation, autopsy, child protective 

services, social services, law enforcement, and medical records).47 In addition, review teams 

often have participation from medical providers and social service agencies that know and 

work directly with families who are affected, and as such, teams can comprehensively 

review SUID cases, including those that occurred during the COVID-19 pandemic.47 With 

this additional information and active participation from multidisciplinary professional 

membership, child death review and the SUID and Sudden Death in the Young Case 

Registry are well positioned to analyze these data to better understand disparities and risk 

factors, as well as establish partnerships to drive prevention activities.

A strength and unique quality of our analysis was the application of the single race (as 

opposed to bridged race) and Hispanic origin groups standards. As of 2020, the bridged race 

groups that did not follow 1997 OMB guidance are no longer available in birth certificate 

data, including the linked birth and infant death files. For consistency, the single race 
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standards will need to be used to examine SUID rates by race-ethnicity moving forward. 

Consistent and accurate reporting of race or ethnicity and SUID rate estimates is important 

for planning the delivery of equitable health services and prioritization of interventions to 

those infants at highest risk.48

This study has a few limitations. First, our analysis could not definitively answer whether 

SUID rates changed because of the COVID-19 pandemic. With additional years of data, 

an interrupted time series or Joinpoint analysis will be better able to detect if a changing 

trend in SUID rates occurred during the COVID-19 pandemic compared to prepandemic 

years.22,49,50 However, this analysis was a valuable first step; early monitoring and 

continued surveillance activities can identify changes in risk. Second, because our study 

only included the first year of the pandemic, data were not inclusive of the 2021 Delta 

and Omicron waves, during which COVID-19 cases (and deaths) were higher among 

children compared with 2020.51 Without more years of data, the direct effects of COVID-19 

infection on SUID rates could not be determined. However, infants generally experience 

mild COVID-19 illness, although severe disease and death do occur in this age group.52 

Nevertheless, infant mortality declined to a record low in 20201 and COVID-19 illness did 

not appear to contribute to excess infant deaths in 2020 (35 infant deaths and <10 of the 

SUID had a COVID-19 code). A final limitation is that we did not further disaggregate 

racial or ethnicity groups. By not disaggregating these groups, we may have masked higher 

rates of infant mortality, for example among Hispanic subgroups, such as Puerto Rican 

infants.53,54

We provide new insights about why SIDS rates, as previously reported,1 may have increased 

from 2019 to 2020 and present context about other SUID causes (ie, R95, R99, and W75) 

implicated in reporting variations and subsequent diagnostic shifting.11,12 Our findings 

support evidence that the increased SIDS rate in 2020 as compared to 2019 was likely 

unrelated to direct effects of the COVID-19 illness but may be attributed to diagnostic 

shifting in cause-specific SUID rates. Although an overall increased SUID trend during 

2015 to 2019 was not observed, continued monitoring is critical; we do not yet understand 

how the Delta and Omicron COVID-19 variants impacted SUID. Monitoring of indirect 

factors from the COVID-19 pandemic that may increase the prevalence of SUID risk factors 

(eg, unsafe sleep environment, smoking, substance use), especially among racial and ethnic 

subgroups is also important.7 Further investigation and interventions are needed to address 

the persistent disparity in SUID rates among non-Hispanic Black and non-Hispanic AIAN 

infants compared to non-Hispanic White infants.
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ABBREVIATIONS

AIAN American Indian or Alaskan Native

ASSB accidental suffocation and strangulation in bed
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COVID-19 coronavirus disease 2019

ICD-10 International Classification of Diseases, Tenth Revision

OMB Office of Management and Budget

SIDS sudden infant death syndrome

SUID sudden unexpected infant death

WONDER Wide-ranging Online Data for Epidemiologic Research
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WHAT’S KNOWN ON THIS SUBJECT:

United States infant mortality reached a record low in 2020. The sudden infant death 

syndrome (SIDS) rate increased 15% from 2019 to 2020. Because of diagnostic shifting, 

changes in SIDS rates must be considered with other sudden unexpected infant deaths.

WHAT THIS STUDY ADDS:

Increased SIDS rates in 2020 was likely attributed to diagnostic shifting. Evidence 

does not support direct or indirect effects of the coronavirus disease 2019 pandemic on 

increased rates of sudden unexpected infant death, except for non-Hispanic Black infants.
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FIGURE 1. 
SUID and cause-specific SUID rates per 100 000 live births, United States, 2015 to 2020. 

SUID included 3 underlying cause-of-death classifications coded per the ICD-10: SIDS 

(R95), unknown cause (R99), and ASSB (W75).
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FIGURE 2. 
Percent distribution of sudden unexpected infant deaths by cause of death and year, United 

States, 2015 to 2020. Percentages may not sum to 100 because of rounding. SUID included 

3 underlying cause-of-death classifications coded per the ICD-10: SIDS (R95), unknown 

cause (R99), and ASSB (W75).
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FIGURE 3. 
Sudden unexpected infant deaths rates per 100 000 live births under 1 year by race and 

ethnicity, United States, 2017 to 2020. For groups with <100 deaths, statistical significance 

was assessed by comparing 95% confidence intervals. If confidence intervals overlap, the 

difference was not statistically significant (NS) at the 95% level.
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