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Abstract 

Purpose: The purpose of this study is to determine the impact sleep related infant deaths have in 

the state of Florida by determining sleep related infant mortality rates for each county 

 

Methods: Maternal and infant health data obtained from FLHEALTHCHARTS between 2010 

and 2015 was analyzed for trends in infant sleep mortality related to maternal characteristics 

including race, maternal country of origin, and timing of prenatal care status were evaluated.   

 

Results: There are six counties where the SIDS rate exceeds the state average indicating that an 

educational intervention to increase compliance with the AAP safe sleep recommendations 

would be most beneficial. Analysis of the Kotelchuck index (KI) shows there is statistically 

significant evidence to demonstrate initiation of adequate prenatal care results in a decrease in 

infant mortality related to unsafe infant sleeping.   

 

Discussion: Healthy People 2020 identified infant mortality as a key factor in overall poor 

maternal and infant health. National and statewide statistics continue to indicate that SUID is a 

significant killer of infants and SIDS is the third leading cause of infant death nationally. Review 

of literature indicates that providing better prenatal and postnatal safe sleep education for infant 

caregivers is a key component in improving overall infant mortality.  

 

Conclusions: The knowledge that improved education can have an impact on infant mortality is 

a key finding in the continued quest to improve overall U.S. maternal and child health. 

Specifically, targeted educational interventions in the acute care setting can be effective at 

improving compliance with the AAPs recommendations and decrease overall infant mortality. 

Further research is needed to develop a tool to utilize in the acute care setting to streamline 

education received by infant caregivers.  
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Introduction 

Sleep-related infant deaths in the United States continue to be a major killer of infants 

one to twelve months of age, and approximately 3500 deaths per year can be attributed to unsafe 

sleep position and environment (Moon & Task Force on Sudden Infant Death Syndrome, 2016). 

Sudden unexpected infant deaths (SUID) is an umbrella term that includes sleep-related infant 

deaths, sudden infant death syndrome (SIDS), ill-defined deaths, and accidental suffocation and 

strangulation in bed (ASSB) (Moon & Task Force on Sudden Infant Death Syndrome, 2016). 

SIDS is defined as the unexpected death of an infant less than 1 year of age that occurs while 

sleeping and remains unexplained after thorough investigation (Trachtenberg, Haas, Kinney, 

Stanley, & Krous, 2012). Sleep-related infant deaths dramatically declined by more than 50% in 

the ten years following the “Back to Sleep” educational campaign organized by the American 

Academy of Pediatrics (AAP) (Chung-Park, 2012; Trachtenberg, et at., 2012). In 1992, the AAP 

recommended the supine position as the exclusive position to place an infant in for sleep, and 

this recommendation was publicized using the “Back to Sleep” slogan (Moon & Task Force on 

Sudden Infant Death Syndrome, 2016). However, the decline of SIDS and other sleep-related 

infant deaths has grown stagnant and SIDS remains the third leading cause of infant death 

nationwide (Woods, Ahlers-Schmidt, Wipperman, & Williams, 2015). Overall, infant mortality 

remains high in the United States despite progress over the past 20 years, with the United States 

ranking 49th among nations in infant mortality and 27th among industrialized nations (Hauck, 

Tanabe, McMurry, & Moon, 2015; Hirai, Sappenfield, Kogan, Barfield, Goodman, Ghandour, & 

Lu, 2014). In Florida, infant mortality related to infant sleep position and environment is higher 

than the rest of the United States, indicating there is room for improvement in safe infant sleep 
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practices in Florida (Centers for Disease Control and Prevention, 2016; Florida Department of 

Health, 2016).  

After a thorough examination of current literature, one article directly addressed sleep-

related infant deaths in Florida and one article that looked at the southern United States as a 

whole. This gap in research is relevant because after the “Back to Sleep” campaign “…Florida 

reported a 65% decrease in SIDS rates and a 205% increase in the rates of suffocation 

attributable to ASSB and other unintentional suffocation or strangulation during 1990-2005.” 

(Sauber-Schatz, Sapprenfield, & Shapiro-Mendoza, 2015, p. 382). As deaths related to SIDS 

decreased, deaths related to unsafe sleeping environments rose significantly. Public health efforts 

to improve safe infant sleep environment have been much less successful than the Back to Sleep 

campaign (Moon et al., 2017). In the southern United States 1.2 infants per 1000 live births die 

which results in more than 1600 excess infant deaths annually (Harai, et al., 2014). It is believed 

the rise in sleep related infant deaths, in Florida and nationally, is in part related to better 

determination of the cause of death with less deaths classified as SIDS and more infant deaths 

falling under the umbrella term of SUID (Moon & Task Force on Sudden Infant Death 

Syndrome, 2016; Sapprenfield, & Shapiro-Mendoza, 2015). Specifically, in the southern United 

States this excess in infant mortality is related to the higher proportion of non-Hispanic black 

births (Harai et al., 2014). These deaths are significant, not only because of the tremendous 

impact they have on individual families affected by infant deaths, but also because infant death 

rates related to sleeping in Florida fall short of the Healthy People 2020 goals. SUID related 

deaths in Florida occur at a rate of one per 1000 live births compared to the Healthy People 2020 

goal of 0.84 deaths per 1000 live births (Florida Department of Health, 2016; U.S. Department of 

Health and Human Services, 2016). Therefore, the purpose of this research is to determine target 
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counties in Florida where SUID rates are increased compared both to Florida and the national 

averages. This will be coupled with analysis of maternal characteristics including race, country 

of origin, and prenatal care status. Additionally, a review of literature will help determine if 

presenting healthcare providers with specific evidence-based information related to safe position 

and sleep environments for educating parents/caregivers will improve parental compliance with 

safe infant sleep practices.   

Problem statement 

Within hospitals that provide delivery services in Florida, (P) does secondary data analysis of 

infant mortality rates (I) help influence expenditures for an educational intervention to areas of 

highest need (C) and ultimately lead to a decreased infant mortality rate in Florida (O)?  

Project Aims: 

1. Determine infant mortality rates by county in Florida and compare rates to the Healthy 

People 2020 goals.  

2. Make recommendations, based on secondary data analysis, on counties that would benefit 

from targeted educational programs to decrease infant mortality rates in accordance with 

Healthy People 2020 goals.  

3. Determine the best evidence-based approaches to effect change in parental practice 

related to unsafe infant sleeping. 

Literature Review 

 This review of pertinent literature was completed using CINAHL, PubMed, Cochrane 

Library, Web of Science, and Google Scholar. Key terms included “safe sleep”, “Florida safe 

sleep”, “sudden infant death syndrome”, “sudden unexpected infant death”, “accidental 

suffocation and strangulation in bed”, “Back to Sleep”, “Back to Sleep Florida”, “infant sleep”, 
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“infant sleep Florida”, and “safe-sleep education”. The search was initially limited to articles 

published between 2011 and 2018, and then expanded to include articles published between 

1990-2018 to capture initial data after the AAP released their recommendation on safe infant 

sleeping in 1992. After thorough review 16 articles published between 2012-2016 were found to 

be relevant and were included.  

Safe Sleeping Environments  

 Unsafe infant sleeping environments continue to be a factor in sleep-related infant deaths 

in the United States (Ahlers-Schmidt, Kuhlmann, Kuhlmann, Schunn, & Rosell, 2014). In the 

2016 safe-sleep guidelines, the AAP recommends supine only positioning, a firm sleep surface, 

room-sharing, but not bed-sharing for the first year of life, and no use of soft bedding or 

overheating (Moon & Task Force on Sudden Infant Death Syndrome, 2016). While SIDS rates 

from 1992-2004 declined following the “Back to Sleep” campaign, infant mortality from 

suffocation (3.1 deaths per 100,000 live births to 12.5 deaths per 100,000 live births) and 

undetermined causes (19.7 deaths per 100,000 live births to 25.3 deaths per 100,000 live births) 

increased significantly in the same time frame (Schnitzer, Covington, & Dykstra, 2012). It is 

thought that the dramatic increase in suffocation deaths is linked to a diagnostic shift that 

classified suffocation and undetermined causes as SUID rather than SIDS (Carlberg, Shapiro-

Mendoza, & Goodman, 2012; Schnitzer et al., 2012). Even though SIDS has decreased, this rise 

in other sleep related deaths indicates that there is still significant room for improvement to 

reduce infant deaths related to sleep positioning and environments. Infants at greatest risk of 

ASSB due to unsafe sleeping environments tend to be born to mothers who are young, less 

educated, multiparous, smoked during pregnancy, did not seek prenatal care, and were non-

Hispanic black and American Indian/Alaskan Native (Carlberg et al., 2012). These maternal 
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characteristics associated with increased risk of ASSB are the same factors that are associated 

with an increased risk of SIDS (Carlberg et al., 2012).  

 The increased infant death rate related to suffocation and strangulation in bed indicates 

that further research and educational interventions are needed to educate parents and infant 

caregivers regarding the risk of unsafe sleep surfaces and practices (Ahlers-Schmidt et al., 2014). 

Healthcare providers have a unique opportunity in both the prenatal and postnatal period to not 

only educate parents about safe sleep practices, but model safe sleeping behavior after delivery. 

Infants are more likely to be placed in the supine position by parents,  if it was recommended by 

healthcare providers and modeled prior to the infant’s discharge from the hospital after delivery 

(Ahlers-Schmidt et al., 2014; Chung-Park, 2012; Colson, Geller, Heeren, & Corwin, 2017).  

Modeling Matters 

 Research indicates that parents learn safe infant sleeping techniques when that behavior is 

modeled by healthcare providers in the hospital prior to discharge as well as when healthcare 

providers provide consistent safe sleeping recommendations in line with the AAP’s 

recommendations both prenatally and postnatally (Andreotta, Hill, Eley, Vincent, & Moore, 

2015). Additionally, pre-term (less than 34 weeks), late pre-term (34 0/7-36 6/7 weeks), and 

early term (37 0/7-38 6/7 weeks) infants are at increased risk of morbidity and mortality related 

to unsafe sleep practices and environments (Carlberg et al., 2012; Hwang et al., 2013). As these 

infants are already at increased risk, parental and caregiver education and modeling of safe 

sleeping are particularly important prior to discharge after delivery. Parental opinions are more 

significantly associated with infant sleep positions and environment than parental knowledge, 

indicating that while parents may know the recommended sleep position and environment, other 

factors are in play that guide them toward a safe sleep surface and environment for their infant 
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(Chung-Park, 2012). This indicates “…the importance of the educational interventions to address 

attitudes that are critical in modifying their behaviors, in this case, getting them to place infants 

on their back to sleep and providing infants with safe sleep environments.” (Chung-Park, 2012, 

p. 237-238). When physicians advised parents consistent with the AAP recommendations about 

safe infant sleep they were more likely to place their infant to sleep in the supine position 

(Colson, Geller, Heeren, & Corwin, 2017).  

Hospital settings provide prime opportunities for parents to receive educational 

information, in fact for many low income and African American families, it may be the only 

place they receive educational information about safe sleeping (Mason, Ahlers-Schmidt, & 

Schunn, 2013). Supine positioning is more likely to be used by mothers if it was recommended 

by healthcare providers, recommendations were consistent from all sources, and safe sleep 

practices were modeled in the hospital setting (Colson, Geller, Heeren, & Corwin, 2017; Mason, 

Ahlers-Schmidt, & Schunn, 2013; Rowe et al., 2016). The literature indicates parents are more 

likely to practice safe sleeping at home when they receive consistent education and safe sleeping 

is modeled for them by all hospital personnel prior to discharge after delivery and upon any 

infant readmissions to the hospital.  

Only one article was found that specifically related safe infant sleep and the theory of 

planned behavior (Colson, Geller, Heeren, & Corwin, 2017). However, these finding are also 

supported by the theory of planned behavior itself and further research between parental choices 

and the theory of planned behavior is needed in the future to further strengthen this correlation. 

Often what people intend to do is not what actually happens in practice; in this study 57.6% of 

women reported plans to place their infants in the supine position for sleeping, however, only 

43.7% of women actually followed through with this intention (Colson et al., 2017). As practice 
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should be guided by evidence-based research, healthcare providers need to utilize this 

information and provide consistent education about safe infant sleeping practices as well as 

model safe sleeping practices while infants are hospitalized.  

Conceptual and Theoretical Framework 

This concept of the increased importance of opinion over knowledge is explained by the 

theory of planned behavior. The theory of planned behavior was developed by Icek Ajzen (1991) 

and is based on the concepts that the perceived behavioral control, subjective norms, and attitude 

towards the behavior directly impact intention and therefore guide behavior (Ajzen, 1991). 

Parents have intrinsic beliefs that guide them toward unsafe sleep practices, despite the 

knowledge that supine sleep positioning, firm sleeping surface, and no bed sharing is 

recommended (Colson, Geller, Heeren, & Corwin, 2017). Until these intrinsic beliefs can be 

changed, parents continue to jeopardize the infant’s safety and increase risk of SIDS or ASSB. 

According to the theory of planned behavior, control beliefs are the beliefs that ultimately 

control human actions and these beliefs are formed partially by prior experience, but can also be 

influenced by second-hand information about the behavior (Ajzen, 1991). It is the impact of 

second-hand information that becomes crucial in guiding parents toward safe sleeping practices. 

For example, research indicates that late pre-term and early term infants are more likely to be 

placed in non-supine positions for sleeping after discharge, but sleep position choices can be 

modified by implementation of safe sleep education and modeling in the hospital. (Colson, 

Geller, Heeren, & Corwin, 2017; Hwang et al., 2014). Parental choices can be significantly 

impacted by second-hand information once again emphasizing the importance of receiving safe 

sleep messages from healthcare providers (Ajzen, 1991). A previously published literature 

review on safe sleep and discharge planning supports the idea that parental behavior can be 
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significantly impacted by nurse practices in the hospital as well as educational strategies about 

safe sleep practices (Andreotta, Hill, Eley, Vincent, & Moore, 2015). Parental compliance 

around safe sleeping is highest when beliefs, ethnic background, socioeconomic status, and 

educational background are considered when education is being implemented (Andreotta, Hill, 

Eley, Vincent, & Moore, 2015; Colson, Geller, Heeren, & Corwin, 2017). Additionally, “…these 

recommendations should continue to be reinforced as part of the well-baby check-up throughout 

the first year of life.” (Andreotta, Hill, Eley, Vincent, & Moore, 2015, p. 198).  

Methodology and Implementation 

Subjects 

There were no direct human interactions in this study as data was obtained via secondary 

data analysis. The target population for the data analysis included counties in Florida in which 

children were born between 2010-2015. 

Settings and Resources 

Data was collected from the Bureau of Vital Statistics at the Florida Department of 

Health. Florida Health Charts, a community health assessment tool, data on maternal and infant 

health was reviewed and analyzed to discover any trends in infant sleep mortality related to 

certain maternal characteristics including race, maternal country of origin, and prenatal care 

status. This data was collected for all counties in Florida between the years of 2006-2015. After 

data analysis, this data was presented to the Florida DOH for utilization in a safe sleeping 

hospital-based intervention. This intervention was designed to model safe sleep practices in the 

hospital setting and promote continuation of safe sleeping upon discharge.  
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Bureau of Vital Statistics at the Florida Department of Health. Data was obtained from 

Florida Health Charts utilizing secondary data collection and analysis. XLSTAT 2018.1.49310 

with Excel for Mac 2011 was utilized for statistical analysis 

Instruments and Tools 

This study utilized a secondary data analysis of infant mortality rates by county in 

Florida. Data was obtained from the Bureau of Vital Statistics at the Florida Department of 

Health. Data analysis was performed using XLSTAT 2018.1.49310 with Excel for Mac 2011. 

The purpose of this study was to determine counties in Florida where infant mortality is a key 

factor in morbidity and mortality. Additionally, maternal demographic factors such as race, age, 

number of pregnancies, and race were analyzed. This data was presented to the Florida 

Department of Health (FL DOH) and recommendations for improvement made based on 

counties that have high infant mortality rates. This data will be incorporated into a teaching 

intervention developed by the FL DOH and based on the updated AAP safe sleep 

recommendations.   

Intervention and Data Collection  

The data obtained is the foundation for a longitudinal study that the FL DOH is planning 

to lower infant mortality rates in Florida based on Healthy People 2020 recommendations. The 

information gathered was used by the FL DOH to target counties and hospitals that would benefit 

the most from targeted education to lower infant mortality rates. The effectiveness of the 

educational intervention will be assessed with a pre-test and post-test designed to measure 

changes in healthcare provider knowledge regarding safe infant sleep. The intervention created 

by the FL DOH will streamline safe infant sleep education in hospitals statewide and create 

standard education that healthcare providers can offer to parent and infant caregivers regarding 
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safe infant sleep and position. Should the intervention be effective in pilot testing, it will be 

utilized across the state and SIDS, SUID, and ASSB rates will be tracked to determine long-term 

effectiveness.  

Human Subject Protection 

Aggregate data was collected and no personal patient information was obtained in the 

data collection. There were not human subjects and therefore no informed consent was 

necessary. Data was catalogued based on the county the data was obtained from. No data 

collection was started before approval from FSU’s IRB. IRB approval was already obtained from 

the FL DOH. The data will be saved on a password-protected computer that is stored in a locked 

office in FSU. This study benefitted the state of Florida by defining the counties at highest risk 

for sleep related deaths that need targeted interventions to improve infant mortality.  

Data Analysis 

 The data collected includes types of sleep related infant deaths in Florida overall and was 

then further broken down into death rates by county. Factors such as SIDS, ASSB, and SUID 

were closely analyzed as well as maternal characteristics including prenatal care status, country 

of origin, and race. A retrospective sampling method was used to obtain data between 2010-

2015. 

Results 

 Prenatal care is broken down into multiple categories including births in which prenatal 

care is adequately initiated (Kotelchuck index), prenatal care initiated in the first trimester, 

prenatal care initiated in the second trimester, prenatal care initiated in the third trimester, 

prenatal care not initiated at all, and unknown prenatal care status. Lack of adequate prenatal 

care is thought to be one of the factors that contributes to unsafe infant sleeping habits as parents 
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miss key educational opportunities that occur during the prenatal period. The Kotelchuck index 

is a factor this is utilized to determine if the prenatal care is adequately initiated. Analysis of the 

Kotelchuck index in Florida shows that there is sufficient evidence that adequate initiation of 

prenatal care results in a decrease in infant mortality (p = 0.001). Both prenatal care initiated in 

the first trimester and initiated in the second semester statistically correlate to decreased infant 

mortality rates in Florida (p <0.0001 and p =0.004 respectively). Prenatal care initiated in the 

third trimester, no prenatal care, or unknown prenatal care status were not statistically significant 

in relation to infant mortality. This lack of statistical significance may be in part due to the 

smaller number of individuals who fall into these three categories. Further analysis by region or 

within the whole United States may provide a large enough sample population to provide 

statistically significant findings.  

Table 1: Summary Statistics  

Variable Observations Obs. 

with 

missing 

data 

Obs. 

without 

missing 

data 

Minimum Maximum Mean Std. 

deviatio

n 

Infant 

death 
67 0 67 0 146 20.209 32.486 

1st 

trimester 67 0 67 45.167 24215.5 2350.371 

4170.76

9 

2nd 

trimester 67 0 67 6.333 3036.5 453.057 

5672.87

6 

3rd 

trimester 
67 0 67 2.5 764 102.127 7161.29 

KI 

67 0 67 42.167 21842.5 2065.585 

3660.31

2 

None 67 0 67 2.833 1158.333 144.321 232.712 
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Unknown 67 0 67 5 3560.5 289.137 588.459 

 

 Analysis of infant death rate related to unsafe infant sleeping per 1000 live births in 

Florida shows a mean of 6.2 between the years 2010-2015. With this mean infant death rate in 

mind there are 39 counties with mean rates that exceeds Florida’s mean infant death rate. 

Additionally, there are nine counties where the infant death rate exceeds nine per 1000 live 

births. On the other hand, there are only five counties where the infant death rate per 1000 live 

births falls below four per 1000 live births. These findings are significant when considering how 

to best target Florida’s high infant mortality rate. Targeting counties with high infant death rates 

compared to Florida’s average will better improve overall infant mortality versus targeting 

counties that have infant death rates below Florida’s mean infant death rate.  

Table 2: Model Parameters (Infant Death) 

       

Source Value 

Standard 

error t Pr > |t| 

Lower bound 

(95%) 

Upper bound 

(95%) 

Intercept 0.191 0.873 0.219 0.827 -1.554 1.937 

1st Trimester 0.014 0.002 6.333 < 0.0001 0.010 0.019 

2nd Trimester 0.029 0.010 2.995 0.004 0.010 0.048 

3rd Trimester -0.070 0.043 -1.623 0.110 -0.155 0.016 

KI -0.009 0.003 -3.413 0.001 -0.015 -0.004 

None 0.026 0.048 0.534 0.595 -0.071 0.123 

Unknown -0.014 0.007 -1.872 0.066 -0.028 0.001 
 

Equation of Model for Infant Death Prediction = 

ID = 0.191 + 0.014(1st Trimester) + 0.029(2nd Trimester) – 0.070(3rd Trimester) – 0.009(KI) + 

0.026(None) – 0.014(Unknown) 

 

A robust average is presented for each prenatal care category utilizing data from 2010 – 

2015. Births with prenatal care are classified as being adequately initiated according to the 

Kotelchuck Index, initiated in the 1st trimester, initiated in the 2nd trimester, initiated in the 3rd 
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trimester, not initiated during pregnancy, or if prenatal care initiation was unknown. With P-

values less than 0.01 there is sufficient evidence to suggest that initiating prenatal care during the 

first or second trimester correlates with an increase in infant mortality counts. Additionally, there 

was a statistically significance in the correlation between KI adequate prenatal care and a decline 

an infant mortality rate. There was no statistically significant finding to suggest an influence of 

3rd trimester initiation of prenatal care, lack of prenatal care, or the unknown initiation of 

prenatal care on the infant mortality rate. This finding is perhaps related to the smaller proportion 

of individuals that fall into these categories compared with KI, 1st trimester initiation, and 2nd 

trimester initiation. 

Table 3: Standardized Coefficients (Infant Deaths) 

Source Value Standard error t Pr > |t| 

Lower bound 

(95%) 

Upper 

bound 

(95%) 

1st Trimester 1.831 0.289 6.333 < 0.0001 1.253 2.409 

2nd Trimester 0.598 0.200 2.995 0.004 0.199 0.998 

3rd Trimester 

-

0.346 0.213 -1.623 0.110 -0.771 0.080 

KI 

-

1.050 0.308 -3.413 0.001 -1.665 -0.435 

None 0.185 0.347 0.534 0.595 -0.509 0.880 

Unknown 

-

0.249 0.133 -1.872 0.066 -0.514 0.017 

 

 The overall SUID and SIDS rates for Florida and each county within Florida were further 

analyzed to determine counties where sleep related infant deaths have a significant impact. The 

overall SUID rate for Florida between 2010-2015 was 0.97 per 1000 live births and the overall 

SIDS rate was 0.29 per 1000 live births falling short of the Healthy People 2020 goals. There are 

41 total counties in Florida where the SUID rate exceeds the state average of 0.97 per 1000 live 

births between 2010-2015. Additionally, there are 28 total counties in Florida where the SIDS 
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rate exceeds the state average of 0.29 per 1000 live births between 2010-2015. This indicates that 

there is significant room for improvement in the state overall as well as in specific counties.  

Table 4: Correlation Matrix  

  

1st 

Trimester 

2nd 

Trimester 

3rd 

Trimester KI None Unknown 

Infant 

Death 

1st 

Trimester 1 0.910 0.838 0.995 0.886 0.971 0.964 

2nd 

Trimester 0.910 1 0.964 0.918 0.986 0.883 0.932 

3rd 

Trimester 0.838 0.964 1 0.860 0.986 0.831 0.840 

KI 0.995 0.918 0.860 1 0.895 0.967 0.949 

None 0.886 0.986 0.986 0.895 1 0.883 0.897 

Unknown 0.971 0.883 0.831 0.967 0.883 1 0.919 

Infant 

Death 0.964 0.932 0.840 0.949 0.897 0.919 1 

 

 Perhaps more significantly for this study there are six counties in Florida where, between 

2010-2015, the SIDS rate exceeds the state average while the SUID rate is less than the state 

average. It is in these six counties where an educational intervention to improve safe sleeping 

would likely be most beneficial. Alternatively, there are 18 counties in Florida where the SUID 

rate exceeds the state average while the SIDS rate remains relatively low. In these 18 counties 

other interventions should be considered to improve infant mortality rates. Chart 1 indicates the 

six counties where a healthcare educational intervention to improve compliance with the AAP 

recommendations for safe infant sleeping and ultimately improve SIDS rates in these high-risk 

counties. When each of these counties is evaluated for adequate prenatal care all but one is found 

to have a KI less than the state average. In these counties where there are lower rates of adequate 

prenatal care initiated there is also an increase above the state average in SIDS rates. This raises 

the intriguing possibility that lack of safe sleep education in the prenatal period may result in 

poorer infant outcomes.   
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Chart 1: SIDS vs. Kotelchuck Index in Six High-Risk Counties  

 

Discussion

 

 Overall national research in infant mortality indicates that SUID is still a significant killer 

of infants and SIDS is the third dealing cause of death nationally (Moon & Task Force on 

Sudden Infant Death Syndrome, 2016; Woods, Ahlers-Schmidt, Wipperman, & Williams, 2015). 

The United States ranks 27th among industrialized nations with regards to infant death rates with 

Florida remaining one of the states with the highest overall infant mortality (Hauck, Tanabe, 

McMurry, & Moon, 2015; Sauber-Schatz, Sapprenfield, & Shapiro-Mendoza, 2015). Healthy 

People 2020 has set a goal of SUID related deaths occurring at a rate of 0.84 per 1000 live births 

or less with Florida falling well short of this goal at one per 1000 live births (Florida Department 

of Health, 2016; U.S. Department of Health and Human Services, 2016). The impact and 
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importance of sleep related infant deaths has been clearly demonstrated both by a review of the 

literature and the analysis of sleep related deaths in Florida. Utilizing this data to intervene in 

hospitals in counties with high rates of sleep related infant deaths should decrease the overall 

sleep related infant death mortality.  

 Trends in the literature support increasing efforts to provide better parental/infant 

caregiver safe sleep education in the acute care setting. When safe sleeping practices are 

modeled in the acute care setting prior to discharge, or upon any infant readmission, parents and 

infant caregivers are more likely to continue this behavior at home (Andreotta, Hill, Eley, 

Vincent, & Moore, 2015). When providers and other members of the healthcare team model safe 

sleeping it may overcome parental and infant caregiver’s intrinsic feelings about safe infant 

sleeping (Colson, Geller, Heeren, & Corwin, 2017; Mason, Ahlers-Schmidt, & Schunn, 2013; 

Rowe et al., 2016). Modeling matters as parents and infant caregivers are more likely to place 

their infant in a position they view as safe regardless of what evidence-based research shows 

(Chung-Park, 2012). The theory of planned behavior has been used in previous research to better 

understand how mothers chose infant sleep positions (Colson, Geller, Heeren, & Corwin, 2017). 

Control beliefs, or intrinsic beliefs, are the beliefs that guide human action (Ajzen, 1991). These 

beliefs are guided by prior experience or societal/cultural norms; however, these can also be 

influenced by further education about the behavior (Azjen, 1991). This supports the planned 

proposal to target high risk counties in Florida to improve infant mortality rates related to unsafe 

infant sleeping.  

 The United States’ infant mortality rate is dismal when compared to the rest of the 

industrialized world (Hirai et al., 2014). Specifically, Florida’s infant mortality rate lags behind 

much of the rest of the country. This research is significant as there is a lack of sleep related 
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infant death research in Florida. The data collected in this study can be used to target 

interventions to high-risk counties in Florida. A review of the literature demonstrates that 

targeted healthcare provider educational interventions can have a positive impact on parental and 

infant caregivers understanding, beliefs, and actions around safe infant sleep. Additionally, the 

results of this research demonstrate a link between adequate prenatal care and improved infant 

health outcomes. This link should be further explored in future studies. 

Implication of Results 

This is one of the first studies that correlates sleep related infant deaths with prenatal care 

status in Florida. In fact, it is one of the only studies that examine safe infant sleeping in Florida. 

This is significant as Florida falls well short of the Healthy People 2020 infant mortality goals. 

Nationally, SIDS in the United States has a significant impact on infants and families devastated 

by the loss of their child. This research supports targeting healthcare providers with further safe 

infant sleep education as modeled behavior by healthcare professionals can significantly impact 

how infant caregivers position their infant for sleep.  

Limitations and Suggestions for Improvement 

 Implementation of targeted education program in counties with high infant mortality rates 

is pending, which will focus on primary care providers in all counties in Florida.  This data has 

been provided to the Florida Department of Health Maternal and Child Division who are 

designing an intervention to be deployed in identified high-risk counties. While there were not 

statistically significant results with respect to women who sought care in the third trimester, did 

not seek care at all, or had unknown prenatal care those who received timely prenatal care had 

better infant outcomes. Additional analysis will be needed in the future to identify a targeted 

intervention for women who did not seek prenatal care in a timely fashion to improve infant 
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outcomes. There are relatively few women in Florida who fall into the categories of third 

trimester prenatal care, no prenatal care, or unknown prenatal care status. This may explain how 

the initial review and analysis of this data resulted in no statistically significant results. 

Expanding this research outside of Florida and into the southern United States would increase the 

number of women who fell into each prenatal category and may provide more statistically 

significant results.  

Suggestions for Future Clinical Research 

 Expanding both the data collection timeframe and location will provide additional data 

that can be used to extend these findings. Further research will be possible when the educational 

intervention is deployed in high risk counties to determine the impact is has both on healthcare 

professionals and infant caregivers. The women who did not receive timely, or any, prenatal care 

will require a targeted intervention to improve access to prenatal care. This is a key target for 

further clinical research.  
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