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Abstract

Sudden infant death syndrome (SIDS) rates in African-Americans are more than twice national 

rates, and historically, African-American parents are more likely than other groups to place infants 

prone, even when they are aware of supine sleep recommendations. Prior studies have shown 

African-Americans have low self-efficacy against SIDS but high self-efficacy against suffocation. 

This study aimed to determine the impact of a specific health message about suffocation 

prevention on African-American parental decisions regarding infant sleep position. We conducted 

a randomized controlled trial of 1194 African-American mothers, who were randomized to receive 

standard messages about safe sleep practices to reduce the risk of SIDS, or enhanced messages 

about safe sleep practices to prevent SIDS and suffocation. Mothers were interviewed about 

knowledge and attitude, self-efficacy and current infant care practices when infants were 2–3 

weeks, 2–3 months and 5–6 months old. Analyses of covariance were conducted to estimate the 

change in knowledge, attitudes and practice in each group, and chi square tests were used to 

compare sleep position with each variable. Over the first 6 months, the proportion of African-

American infants placed supine gradually decreased and was unchanged by enhanced education 

about SIDS, suffocation risk and sleep safety. While initially high self-efficacy against SIDS and 

suffocation correlated with supine positioning, by 5–6 months self-efficacy did not correspond to 

sleep position in either group.

SIDS (ICD-10 R95) and other sleep-related deaths, such as accidental suffocation and 

strangulation in bed (ICD-10 W75) and ill-defined causes of death (ICD-10 R99), account 

for more than 3600 U.S. deaths annually.[1] There continue to be significant racial 
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disparities in these deaths, with Non-Hispanic black infants having both SIDS and accidental 

suffocation rates that were approximately twice that of White, non-Hispanic infants at 

0.79/1000 live births (vs. 0.32/1000 live births), and 0.45/1000 live births (vs. 0.19/1000 live 

births), respectively, in 2015.[1] Although biologic differences may affect risk, African-

Americans are also twice as likely to place their infants prone for sleep,[2] a practice that is 

associated with increased risk of sleep-related deaths.

The American Academy of Pediatrics has recommended that infants be placed only supine 

for every sleep since 2000,[3, 4] because both the prone and side sleep positions, compared 

with supine positioning, place infants at increased risk for SIDS(OR 2.3–13.1)[5–9]. 

However, even when they are aware of recommendations to use the supine position, African 

American parents are more likely than parents of other racial/ethnic groups to place infants 

prone or on the side.[2, 10] The most recent data show that more than half of African-

American parents report placing their infants nonsupine,[2, 11, 12] with non-college 

educated African-Americans being the most likely to do so.[13] Indeed, despite an initial 

decline in prone positioning after the Back to Sleep campaign was launched in 1994, there 

has been an upward trend in usual prone positioning in African-Americans, from 20% in 

1999–2004 to 38.1% in 2008.[2] Parental decision to place the infant prone is generally 

driven by one or both of the following concerns: the misconception that the infant is at 

increased risk for aspiration or choking when in the supine position and/or the belief that the 

infant sleeps “better” (i.e., longer) when in the prone position.[14–21] The need for the 

infant to sleep longer may also relate to parental sleep deprivation; when the infant sleeps 

longer, the parent sleeps longer. In addition, qualitative and quantitative research suggest that 

African-Americans believe that SIDS is the result of “fate” or “God’s will”[11] and that they 

therefore have a low degree of self-efficacy (i.e., they do not believe that their actions can 

make a difference in whether SIDS occurs).[11] This may help to explain why the Back to 

Sleep campaign has been less successful in changing practices in African-American families 

than in other racial groups. However, African-American parents view suffocation as being 

entirely preventable by their own actions.[11] Messages emphasizing suffocation prevention 

have been effective in decreasing use of soft bedding.[22] It is yet unclear if such messages 

are more effective in promoting supine positioning.

We therefore conducted a randomized controlled trial to evaluate the impact of specific 

health messages on parental decisions regarding infant sleep position. We hypothesized that 

parents receiving an additional message about the prevention of suffocation would report 

less nonsupine infant sleep positioning than families who only received the standard 

message about SIDS risk reduction.

Methods

Because data on parental self-efficacy with regards to SIDS and infant suffocation are 

currently only available about African-Americans[11] and because sleep-related infant 

deaths occur disproportionately in African-Americans,[1] we conducted a prospective, 

randomized, controlled trial of English-speaking, self-identified African-American women 

who had just delivered an infant. Mothers were excluded if their infant had congenital 

anomalies (e.g., myelomeningocoele) precluding use of supine positioning, was preterm 
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(<36 weeks) at birth, was hospitalized for >1 week, or had ongoing medical problems 

requiring subspecialty care. Mothers were randomized into 2 groups. While at the birth 

hospital, the control group received standard messages about AAP-recommended safe sleep 

practices to reduce the risk of SIDS. The intervention group received enhanced messages 

about AAP-recommended safe sleep practices, with emphasis on both reducing SIDS risk 

and preventing suffocation. After written informed consent was obtained, a brief survey 

asked about baseline knowledge of and attitudes towards safe sleep recommendations, 

current intent with regards to safe sleep recommendations and demographics, including 

mother’s age and education, marital status, infant gender, and presence of other adults in the 

home, including the other parent and any senior caregivers (such as a grandmother), as these 

variables can impact both risk for SIDS/sleep-related death[23, 24] and infant sleep 

practices.[25, 26] Mothers then received written and verbal safe sleep information with 

group-specific terminology.

Research staff, who were blinded to the study group assignments, contacted participants for 

3 follow-up telephone interviews: 1) within 2 weeks of the infant’s birth, 2) when the infant 

was 2–3 months old, and 3) when the infant was 5–6 months old. At each follow-up 

interview, mothers completed a survey about knowledge of and attitudes towards safe sleep 

recommendations, degree of self-efficacy with regards to preventing sleep-related death, and 

current infant care practices. Each family received a developmentally appropriate toy or 

book at the time of recruitment, $10 gift card at the end of the first and second follow-up 

interviews, and $50 gift card at the end of the final interview. The institutional review boards 

of MedStar Washington Hospital Center and Children’s National Medical Center approved 

this study.

The primary outcome variable was infant sleep position at six months. We asked about 

positioning during the past week and the night prior to each interview, as asking about both 

usual (in the past week) and last night practices is typically used in SIDS research to 

encourage frank disclosure of actual sleep practices when the practice is not consistent with 

safe sleep recommendations.[5, 27] Responses about usual and last night practices were 

analyzed separately. Baseline characteristics between groups were expressed as means and 

frequencies with 95% confidence intervals (CI) to evaluate expected similarities and any 

differences that would need to be taken into account in multiple variable analyses. Analyses 

of covariance were conducted to estimate the change in knowledge, attitudes, and practice in 

the 2 groups, controlling for baseline levels. Longitudinal logistic regression models 

assessed the post intervention time-averaged group wise differences measured across 3 time 

points. This model allowed for full use of the repeated assessments to enhance study power 

and to adjust variance estimates to account for correlation among assessments on the same 

person.

Our power calculation was based on current prevalence estimates of 60% for supine sleep 

position.[28] We further estimated a 10% increase in supine placement in the intervention 

group. We used a longitudinal design, with 3 repeated assessments per person over time, and 

assumed that the repeated assessments within a person would be correlated at 70%. We 

estimated that a total sample size of n=638 would achieve statistical power of 90% at a 2-
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tailed alpha level of 0.05 to detect a time-averaged difference of 10% between groups.[29–

31]

Results

Participant Characteristics

We enrolled 1194 mothers; of these, 958 (80%) completed the first follow-up interview (at 

mean infant age 12.7 days, range 3–36), 716 completed the second follow-up interview (at 

mean infant age 82.7 days, range 55–158), and 637 (53.4%) completed the 3 follow-up 

interviews (Figure 1). Mean infant age at the time of the final interview was 183.6 days (6.1 

months). Mean maternal age was 26.4 years (range, 18–43). Seventy-seven percent of 

mothers were unmarried, >90% had a high school diploma or equivalent, and approximately 

56% received WIC and Medicaid benefits. The infant’s father and grandmother lived in half 

and one-quarter of the homes, respectively (Table 1). Mothers who completed all 3 follow-

up interviews were more likely to be ≥30 years of age, to have attended technical/vocational 

school or a 4 year college, and to have private medical insurance. There were no important 

demographic differences between the two messaging groups, either at enrollment based on 

random assignment or time of the final interview despite substantial losses to both groups 

(Table 1).

Sleep position over time, and impact of health messaging on sleep position

Infant sleep position, both usual and last night, changed over time, with rates of supine 

placement declining with age in all groups (Figure 2). Infant sleep position was not 

associated with maternal age or education level, infant gender or breastfeeding status. At 

baseline (before hospital discharge), having Medicaid insurance was associated with non-

supine placement of the infant (p=0.05). However, medical insurance status was not 

significantly associated with sleep position at older ages.

Assignment to standard or enhanced messaging group did not impact sleep position. 

Throughout the first 6 months, infants in both messaging groups were more likely to sleep 

supine than in any other position. At 2–3 weeks, 95.9% of infants were placed supine for 

sleep. This declined to 85.8% and then 79.9% at 2–3 months and 5–6 months, respectively. 

Although the decline in supine positioning over time, both last night and usually, was 

statistically significant (p<0.001), it was not altered by enhanced messaging (p=0.46 usual; 

p=0.15 last night) (Table 2). The average groupwise difference overall or at any time point 

never approached the targeted 10% absolute difference envisioned when the study was 

powered.

Knowledge and Beliefs about Sleep Position

Despite this decline in supine positioning over time, parental knowledge of recommended 

sleep position was high. When their infants were 2–3 weeks old, all but 6% of women were 

aware that supine positioning was recommended for infants, and mothers who believed that 

the recommended sleep position was back only, side or back, and those who were unsure of 

the recommended position were all more likely to put infants on their back to sleep last week 

and last night (p<0.0001). Mothers who believed that the side was the only recommended 
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sleep position were more likely to put their infant on their back in the last week and on their 

side last night. One percent of mothers who believed that supine was the only recommended 

sleep position placed their infant prone both last week and last night.

Reasons for infant positioning

The most commonly cited reasons for infant positioning were SIDS prevention, suffocation 

prevention, fear of vomiting/choking, and perceived infant preference (“baby likes” or “baby 

sleeps better”), and there was no difference between intervention groups (Table 2). However, 

there were differences as the infant got older. Throughout the first 6 months of their infant’s 

life, approximately half of parents cited SIDS prevention as a reason for positioning their 

infant, while one-quarter positioned infants to prevent suffocation. As infants grew older, 

fewer mothers cited suffocation prevention and concern for vomiting and choking as reasons 

for infant positioning (p<0.001) but more mothers were concerned about infant preference 

(p<0.001). Mothers were more likely to place their infant supine both usually and last night 

at all time points if they cited SIDS prevention, suffocation prevention, or infant preference 

as reasons, irrespective of the messaging received. However, when the infant was 2–3 weeks 

old, mothers who cited concern for vomiting/choking were more likely to place infants 

supine usually (p=0.03) but not more likely to place infants supine last night (p=0.94). By 2–

3 months of age, coincident with declining maternal concern about vomiting/choking, these 

infants were consistently more likely to be placed supine.

There was less consistency with positioning with respect to maternal beliefs about the “best 

way to sleep.” Mothers who positioned their infants to prevent SIDS were consistently (i.e., 

at all time points) more likely to believe the best way to sleep was in the supine position, 

regardless of the messaging they received. Those who positioned their infants to prevent 

suffocation, to make infants sleep better and because they were afraid of vomiting/choking 

did not consistently place their infants supine through the study period. However, greater 

than 90% of mothers in both intervention groups at all three time points believed that the 

best position for their infant was supine.

While mothers who believed that infant position increased the risk of both SIDS and 

suffocation were more likely to place infants supine throughout the first six months, as 

infants grew older, fewer believed that prone positioning increased the risk for SIDS 

(p<0.001) or suffocation (p<0.001). This was not impacted by the messaging received. High 

self-efficacy against SIDS and suffocation also affected positioning less as infants grew 

older (see Figure 3). Although high self-efficacy against both SIDS and suffocation was 

associated with increased supine positioning in both groups at 2–3 weeks (p<0.001), by 5–6 

months it was not correlated in either messaging group.

When mothers were asked about the specific actions taken against both SIDS and 

suffocation, mothers who stated that they placed their infants on the side as a preventive 

measure were both more likely to place their infant supine at 2–3 weeks, regardless of the 

intervention group. Also regardless of intervention group, these mothers were more likely to 

place their infants on the side at 2–3 months and 5–6 months (p<0.0001). In addition, the 

intervention group did not impact whether mothers stated that they placed infants supine to 

prevent SIDS or suffocation. However, as infants grew older, mothers were less likely to 
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state that they placed infants supine to prevent SIDS (p<0.001) or suffocation (p<0.001), but 

were more likely to state that they placed infants on the side to prevent SIDS (p=0.013) or 

suffocation (p=0.001).

Socioeconomic Status and Sleep Position

Throughout the study period sleep position was not altered by socioeconomic status. There 

was no significant difference in supine vs. nonsupine sleeping either usually or last night 

when comparing those with Medicaid/no insurance to those with commercial insurance, or 

when comparing those who received WIC to those who did not receive WIC at all three time 

points (all p>0.124).

The Influence of Others on Sleep Position

At the baseline survey and 2–3 week follow up when >90% of women chose the supine 

position, mothers were more likely to place their infants supine if a nurse had discussed 

sleep position with them (p=0.02). In contrast, at baseline, mothers were more likely to 

choose prone if they had discussed sleep position with the infant’s father (p=0.04). As the 

infant became older, the influence of both nurses and the infant’s father became non-

significant, while the influence of friends became increasingly significant. Further, mothers 

were more likely to place their infants prone at 2–3 months (p=0.025) and 5–6 months 

(p<0.001) if they had discussed sleep position with friends.

Discussion

In this randomized controlled trial of health messaging targeting African-American mothers, 

we found that receipt of an enhanced message about SIDS risk reduction and suffocation 

prevention did not affect parental practices regarding infant sleep positioning. Rates of 

supine positioning were not statistically different in the two groups. Reasons for positioning 

and influences on decisions regarding position changed with time.

Consistent with prior studies, our data demonstrate the effectiveness of public health 

campaigns such as Back to Sleep, as 94% of the African-American mothers who 

participated in this study knew that the recommended sleep position was supine. Some may 

have been placing their infants supine without knowing why they were doing so. However, 

as infants grew older, there was a gradual but significant increase in infants being placed on 

the side and in the prone position, and receiving enhanced messaging did not alter this. This 

change was particularly concerning because much of it was occurred between 1 and 4 

months of age, which is the period of highest SIDS risk.[32] Further, the risk of SIDS is 

exceptionally high in unaccustomed prone infants, those who are typically placed supine but 

are newly placed prone, either by a caregiver or by rolling from the side position.[33] Thus, 

altering the typical position to either side or supine lying between 2 and 3 weeks and 2 and 3 

months is troubling.

Given the small number of infants who were placed in unsafe sleep positions in the baseline 

control group, it is perhaps not surprising that enhanced messaging did not create any 

statistically significant changes in position through the first follow-up at 2–3 weeks. The fact 

that it did not in any way alter the gradual decrease in the proportion of African-American 
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infants placed supine over the first 6 months was however unexpected. The failure of 

education geared more towards avoiding suffocation than SIDS to alter behaviors and beliefs 

may indicate that data showing African Americans are more concerned about suffocation 

than SIDS[11] in newborns is no longer accurate, that this concern is not sufficient to change 

behavior, or that this concern is outweighed by the fear of aspiration when supine. Future 

qualitative and quantitative studies are needed to elucidate this. However, our data also 

indicate that as infants aged, maternal self-efficacy against both SIDS and suffocation ceased 

to correlate with sleep positioning, which may indicate that educational campaigns that aim 

to empower parents to prevent SIDS and other sleep related deaths may not be sufficient to 

reinforce supine sleeping in older infants. The decreasing effect of maternal self-efficacy as 

infants grow older may be the result of experience. As mothers become increasingly 

comfortable with their infants, they may become more comfortable with the risk or their own 

infant’s ability to avoid this risk. Perceived social norms and pressures from friends and 

family members may also play a role in the change in position.[34] The fact that this change 

in position begins to occur by 2–3 months rather than only at 5–6 months makes it unlikely 

to correlate with the ability of infants to roll from supine to prone (which usually occurs at 

approximately 4 months). This is also reflected in the observations that maternal belief that 

prone position increases the infant’s risk of SIDS or suffocation declines as the infant 

becomes older; mothers also are more likely to cite infant preference as a reason for 

positioning as the infant is older.

We also found a shift in trusted sources for mothers during this same time period. Mothers 

who cited the nurse as a trusted source in the newborn period were more likely to choose the 

supine position. However, by the time that the infant was 2–3 months of age, friends became 

significant as trusted sources. It is possible that, when the mother and infant are both 

experiencing new difficulties, such as colic, that may make it more difficult for the infant to 

sleep, mothers may become frustrated and look to alternative sources for advice. Further, we 

found that pediatrician advice did not significantly affect sleep position decisions. This is 

consistent with a qualitative study that found that parents seek information from multiple 

sources and are comfortable making decisions against the advice of their pediatricians.[21] 

The increased reliance on friends’ advice is particularly concerning because those who rely 

on their advice were more likely to place infants prone.

We acknowledge the limitations of our study. First, our study recruited mothers from a 

single geographic area, and the participants were less likely to attend college, more likely to 

be unmarried and more likely to have Medicaid health insurance than has been reported in 

national surveys of African-American women.[35] We also acknowledge that numbers of 

mothers who reported nonsupine positioning were small, and this may have introduced 

sampling bias. In addition, despite concerted and repeated efforts to contact mothers for 

follow-up interviews, our attrition rate over 6 months was 47%. While our recruitment 

targets accounted for potentially high attrition rates, mothers completing all interviews were 

demographically different than those who did not complete the interviews, in that they were 

older, better educated, and more likely to have private insurance. Prior studies have shown 

these mothers are demographically less likely to place infants prone,[5, 6, 28] raising 

concern that this attrition rate may have skewed our results and somewhat affecting 

generalizability. However, the fact that we found no difference in supine vs. nonsupine 
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positioning with relation to socioeconomic status markers at any of the three time points, 

and the lack of difference in demographic characteristics of mothers in the 2 intervention 

groups at study enrollment and the last interview suggests that our results are not the result 

of selection bias. Further, there were no highly publicized infant deaths during the data 

collection period that might have impacted on our results. The NICHD Safe to Sleep 

campaign, which supersedes the Back to Sleep campaign and which includes strategies to 

prevent other sleep-related causes of infant death, including accidental suffocation and 

strangulation, began in late 2012. However, we do not believe that the campaign impacted 

our results, as there were no widely publicized public service announcements or brochures 

distributed, and any impact would have been seen equally in the two groups. Finally, we 

acknowledge limitations inherent in parental reporting. We did not directly observe sleep 

practices, and mothers may have been reluctant to admit to nonsupine positioning, thus 

leading to an overestimate of supine positioning. In addition, there is potential for a social 

desirability bias, as mothers receiving the enhanced message may have had a different 

reporting tendency compared to the mothers receiving the standard message. Maternal 

willingness to be forthcoming about actual practices may also have been impacted by 

questions about self-efficacy. However, if any of these factors had impacted on our results, 

we would have anticipated that mothers in the enhanced message group were less likely to 

report nonsupine positioning. However, our sleep position rates were comparable to those 

seen for African-Americans in other surveys,[28] and so we believe that these responses are 

fairly representative of the general African-American population.

As we consider further efforts to reduce the risk of SIDS in high risk groups, specifically 

African Americans, our data support the need for further efforts to target parents when 

infants are between 1 and 4 months of age, when SIDS rates are highest. The educational 

campaigns should focus on the additional risks of the unaccustomed prone position and 

should be targeted at parents, additional caregivers who may be placing infants in new 

positions during this period, and those who are providing advice to parents. Ideally, these 

campaigns would begin before the child was born, as part of prenatal care and parenting 

classes. Given that we have shown that as infants get older, self-efficacy against SIDS and 

suffocation stop corresponding to infant positioning, focusing efforts on teaching the 

increased risk up to 4 months, may help to reverse that trend.

Conclusion

While the vast majority of mothers are aware of and plan to follow safe sleep 

recommendations, there are many factors which contribute to the change in sleep position 

over the first 6 months of life. One such factor is the belief that the infant sleeps better when 

in the prone position, resulting in an increased percentage of mothers choosing the prone 

position. Further, at approximately 2–3 months infant age, mothers are beginning to place 

their infants prone more frequently, and this is coincident with the increasing influence of 

the advice from friends as opposed to healthcare professionals. Further work, focusing on 

infant sleep position and the increased risk of positional change between 1 and 4 months, 

when the risk for SIDS is highest, is needed. In addition, outreach and education regarding 

safe infant sleep practices must not be limited to parents.
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Figure 1. 
Flow diagram for recruitment, randomization, and study follow-up
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Figure 2. 
Sleep position, usual and last night, in the standard and enhanced messaging groups
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Figure 3. 
Usual sleep position of infants whose mothers had high self-efficacy against SIDS
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