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ABSTRACT 

FACTORS ASSOCIATED WITH BED-SHARING WITHIN RACIAL GROUPS IN A 
SAMPLE OF MOTHERS AND YOUNG INFANTS IN WISCONSIN 

  
by 
 

Trina C. Salm Ward 
 

The University of Wisconsin-Milwaukee, 2012 
Under the Supervision of Professor Mary K. Madsen, Ph.D., R.N., FAAIDD 

 

Since 2005, the American Academy of Pediatrics has recommended a separate but proximate 

sleep surface for infants (AAP, 2005).  However, racial differences in the prevalence of bed-

sharing and infant mortality (especially as a result of SIDS or unsafe sleep) continue.  

Limited research has examined predictors of bed-sharing by racial group, especially the 

AAP’s 2005 policy statement against it.  The purpose of this study was to explore maternal-

infant bed-sharing and infant sleep position for African-Americans and Whites in a sample 

of 2,530 respondents (822 African-American and 1,708 Whites) to the Wisconsin Pregnancy 

Risk Assessment and Monitoring System (PRAMS), a stratified sample of linked survey and 

birth certificate data between 2007 and 2010.  Significantly more African-Americans (70.5%) 

reported bed-sharing than Whites (53.5%), z = 56.67, SEM = 0.005, p < .001 (one-tailed).  

Factors associated with bed-sharing varied by race.  In the final models, for African-

Americans, a higher likelihood of bed-sharing was associated with ≥ 16 years of education 

(Odds Ratio[OR]: 2.540, 95% CI: 1.098-5.875), 13-15 years of education (OR: 1.924, 95% 

CI: 1.129-3.278), partner-related stress (OR: 1.859, 95% CI: 1.272-2.715), currently 

breastfeeding (OR: 1.598, 95% CI: 1.012-2.522), non-supine infant sleep (OR: 1.573, 95% 

CI: 1.077-2.297), and maternal age (OR: 0.963, 95% CI: 0.931-0.995).  When Medicaid as 

method of payment was included, it reduced the likelihood of bed-sharing (OR: 0.550, 95% 

CI: 0.372-0.814).  For Whites, bed-sharing was associated with currently breastfeeding (OR: 
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2.444, 95% CI: 1.939-3.081), income of $10,000-$14,999 (OR: 1.833, 95% CI: 1.004-3.344), 

income of $35,000-$49,999 (OR: 1.704, 95% CI: 1.234-2.351), being unmarried (OR: 1.667, 

95% CI: 1.184-2.346), non-supine infant sleep (OR: 1.407, 95% CI: 1.069-1.852), and 

partner-related stress (OR: 1.381, 95% CI: 1.058-1.802).  Needing money for food was also 

associated with bed-sharing (OR: 1.575, 95% CI: 1.158-2.143).  Overall, subtle differences in 

the factors at play for African-American and White families who bed-share were 

demonstrated.  Practice implications include culturally-relevant discussions and 

interventions.  In-depth investigation of the family level context of bed-sharing, the ecology 

of infant sleep, and information received by families is suggested.  These results help inform 

development of a targeted, culturally sensitive approach to educating families on sleep-

related infant safety. 
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CHAPTER 1 

INTRODUCTION 

Bed-sharing between an infant and mother has been a common practice for centuries 

among many different cultures (McKenna, Ball & Gettler, 2007; Jenni & O’Connor, 2005; 

Baddock, 2000).  However, an ongoing debate on the benefits and risks of bed-sharing has 

been brewing, with some linking bed-sharing to an increased risk of infant death due to 

unsafe sleep situations and Sudden Infant Death Syndrome (SIDS) (Schnitzer, Covington & 

Dysktra, 2012; Venneman, Hense, Bajanowski, Blair, Complojer, Moon & Kiechl-

Kohlendorfer, 2011; Ball, Blair & Ward-Platt, 2004).  On the other side of the debate, bed-

sharing benefits both infant and mother, leading to more sleep for both, improved 

breastfeeding rates, increased milk supply, more stable infant heart rates and breathing 

patterns, and increased maternal response rates (Ball & Volpe, 2012; McKenna & McDade, 

2005; Baddock, Galland, Bolton, Williams & Taylor, 2006; Gettler & McKenna, 2011; 

Morgan, Horn & Bergman, 2011; Gettler & McKenna, 2010).  Since 2005, the American 

Academy of Pediatrics’ (AAP) Taskforce on SIDS has recommended a separate but 

proximate sleep surface for infants, and as result, many health care providers and public 

health officials have recommended against bed-sharing (AAP, 2005; 2011). 

 Juxtaposed with this debate is the significantly higher prevalence of bed-sharing 

among African-Americans.  Among nineteen states reporting bed-sharing through the 

Pregnancy Risk Assessment and Monitoring System (PRAMS), African-Americans had a 

higher prevalence of bed-sharing than Whites, with rates as high as three times the rate for 

Whites (Centers for Disease Control [CDC], 2012).  Racial differences in the prevalence of 

bed-sharing have been confirmed by others as well (Broussard, Sappenfield & Goodman, 

2012; Blair, Heron & Fleming, 2010; Fu, Moon & Hauck, 2010; Fu, Colson, Corwin & 
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Moon, 2008; Hauck, Signore, Fein & Raju, 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, 

Hunsaker, Mudloon, Corey & Spivak, 2005; McCoy, Hunt, Lesko, Vezina, Corwin, 

Willinger, Hoffman & Mitchell, 2004; Brenner, Simons-Morton, Bhaskar, Revenis, Das & 

Clemens, 2003; Willinger, Ko, Hoffman, Kessler & Corwin, 2003).  These findings are 

especially concerning in light of racial disparities in infant mortality rates (IMR) between 

African-Americans and Whites – with African-American infants being at twice the risk of 

death in their first year of life than Whites or Hispanics (with IMRs of 13.3 per 1,000 live 

births, 5.6, and 5.5, respectively) (Murphy, Xu & Kochanek, 2012).  Further, African-

Americans accounted for a disproportionate number of infant deaths caused by SIDS and 

unintentional injuries (including unsafe sleep situations) compared to Whites, whereas 

Hispanic rates for SIDS were similar to or below the White rates in 2007 (at rates of 107.9, 

58.0, and 29.2 deaths per 100,000 live births for SIDS, respectively, and 60.7, 29.9, and 13.4 

deaths per 100,000 live births for unintentional injuries, respectively) (Mathews & 

MacDorman, 2011). 

The burden of racial disparities is even higher for some states.  Between 2008 and 

2010, African-American infants in Wisconsin were almost three times as likely to die in their 

first year of life compared to Whites or Hispanics (with IMRs of 14.0, 5.2, and 5.7 deaths per 

1,000 live births, respectively) (Wisconsin Department of Health Services Department of 

Public Health [WDHS DPH], 2012).  This long-standing racial disparity puts Wisconsin 

among the top five states with the highest racial disparities among all states (WDHS DPH, 

2012; Mathews & MacDorman, 2011).  African-American infants in Wisconsin die due to 

SIDS and unintentional injuries (including unsafe sleep) at twice the rate of Whites and 

Hispanics (with IMRs of 1.1, 0.4, and 0.5 deaths per 1,000 live births, respectively, for SIDS, 
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and 1.0, 0.3, and 0.2 deaths per 1,000 live births, respectively, for unintentional injuries) 

(WDHS DPH, 2012). 

 In an effort to target interventions to lower the risk of unsafe sleep-related infant 

deaths, extensive research has been conducted in the past decade to identify factors 

associated with bed-sharing.  Mothers who bed-share with their infants are more likely to be 

African-American (Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008; Hauck, et al., 

2008, Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2008; McCoy, et al., 2004; Willinger, 

et al., 2003; Brenner, et al., 2003), unmarried (Broussard, Sappenfield & Goodman, 2012; 

Lahr, Rosenberg & Lapidus, 2007; McCoy, et al., 2004; Brenner, et al., 2003; Weimer, et al., 

2002), younger (Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008; McCoy, et al., 

2004; Willinger, et al., 2003), breastfeeding (Broussard, Sappenfield & Goodman, 2012; 

Norton & Grellner, 2011; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; McCoy, et 

al., 2004), with a lower socioeconomic status (SES) or income level (Norton & Grellner, 

2011; Hauck, et al., 2008; Glenn & Quillin, 2007; Lahr, Rosenberg & Lapidus, 2007; McCoy, 

et al., 2004; Willinger, et al., 2003; Morgan & Johnson, 2001) and of lower maternal 

education (Brenner, et al., 2003; Weimer, et al., 2002).  Bed-sharing has also been associated 

with partner-related stress (Broussard, Sappenfield & Goodman, 2012), not attending the 

recommended number of well-child visits (Norton & Grellner, 2011), an infant less than 8 

weeks old, infants covered by quilts (Willinger, et al., 2003), moving since birth of the infant, 

having depression, being born in the U.S. (Brenner, et al., 2003), and having two or fewer 

rooms used for sleeping (Weimer, et al., 2002). 

When examining differences in bed-sharing across racial groups, one study found 

significant contributors to racial differences to include maternal age, marital status, being 

U.S. born, partner-associated stress, timing of first prenatal care visit, breastfeeding, and 
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depression (Broussard, Sappenfield & Goodman, 2012).  The leading determinants of bed-

sharing for African-Americans were depression and breastfeeding, while for Whites they 

were breastfeeding and late or no prenatal care (Broussard, Sappenfield & Goodman, 2012).  

Another study found that the leading factors associated with bed-sharing for Whites (in 

order of importance) were breastfeeding, young maternal age, and household income less 

than $35,000, while for African-Americans they were young maternal age, being unmarried, 

and breastfeeding (McCoy, et al., 2004).  A study also found that when examining income as 

a predictor among racial groups, lower income Whites were more likely to bed-share than 

higher income Whites, while lower income African-Americans were just as likely as higher 

income African-Americans to bed-share (Lahr, Rosenberg & Lapidus, 2007). 

Three gaps remain in the current body of literature on bed-sharing.  First, only two 

of twelve U.S. studies in the past ten years examined determinants of bed-sharing by race 

(Broussard, Sappenfield & Goodman, 2012; McCoy, et al., 2004), despite findings of 

significant differences in prevalence of bed-sharing between Whites and African-Americans 

(Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 

2007; Shields, et al., 2005; McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 2003).  

Another eight studies examined race as a predictor of bed-sharing within the entire sample 

versus within each racial group (Fu, et al., 2008; Hauck, et al., 2008; Lahr, Rosenberg & 

Lapidus, 2007; Shields, et al., 2005; Willinger, et al., 2003; Brenner, et al., 2003; Weimer, et 

al., 2002; Morgan & Johnson, 2001).  Two additional studies did not have sufficient sample 

size to examine race (Norton & Grellner, 2011; Glenn & Quillin, 2007).  Whereas these 

studies provide helpful information about disparities in the prevalence of bed-sharing by 

race, they shed limited light on the different factors associated with bed-sharing within each 

racial group. 
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Second, all but two of the studies published in the past decade collected data on bed-

sharing prior to the AAP’s explicit recommendations against bed-sharing (November 2005).  

The two studies examining data post-2005 were not representative racially (Norton & 

Grellner, 2011) or socioeconomically (Hauck, et al., 2008).  Norton & Grellner (2011) did 

not have a large enough sample size to examine race, while Hauck and colleagues’ (2008) 

sample underrepresented ethnic minorities and mothers of low SES.  The next most recent 

studies collected data from the entire year of 2005, including the ten months prior to release 

of the AAP recommendations (Broussard, et al., 2012; Fu, et al., 2008; AAP, 2005). 

Third, while several studies have determined the predictors of infant sleep position 

and bed-sharing as separate outcomes, findings have been mixed regarding whether and how 

bed-sharing may be related to adherence to the AAP’s recommendation to place infants 

supine (on their back) to sleep (AAP, 1992; AAP, 1997; AAP, 2000; AAP, 2005; AAP, 2011).  

While several studies found no significant relationship between bed-sharing and infant sleep 

position (Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008; Lahr, Rosenberg & 

Lapidus, 2007; Brenner, et al., 2003), two studies found that bed-sharing infants were less 

likely to be placed non-supine (Willinger, et al., 2003; Mollborg, Wennergren, Norvenius & 

Alm, 2011; Morgan & Johnson, 2001), while another found bed-sharing infants were more 

likely to be placed non-supine when bed-sharing (Shields, et al., 2005).  Two studies 

examined both bed-sharing and infant sleep position as outcome variables, but did not 

explore the relationship between the two (von Kohorn, Corwin, Rybin, Heeren, Lister & 

Colson, 2010; Hauck, et al., 2008).  One study found that among African-American infants, 

bed-sharing infants were twice as likely to be placed non-supine as infants who slept alone 

(Flick, White, Vemulapalli, Stulac & Kemp, 2001). 
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Study Purpose 

The purpose of this study was to explore maternal-infant bed-sharing and infant 

sleep position for African-Americans and Whites in a sample of mothers and young infants.  

This study will utilize the Wisconsin PRAMS dataset, a stratified sample of linked survey and 

birth certificate data from mothers with young infants. 

Specific Aims  

The potential factors associated with bed-sharing were examined within a 

socioecological framework, paying attention to the different levels of influence represented 

by such a framework, as well as the potential interactions across levels that may affect bed-

sharing behaviors.  The specific aims and hypotheses were: 

Specific Aim 1:  Determine the relationship between race and bed-sharing. 

Hypothesis 1:  Consistent with other findings, African-American mothers will 

report higher rates of bed-sharing compared to White mothers. 

 Specific Aim 2:  Examine the determinants of bed-sharing for African-

Americans and Whites. 

 Hypothesis 2:  African-American mothers will have different factors associated with 

bed-sharing than White mothers will when examined separately, with the factors for African-

Americans being related to marital status, stress, and personally-mediated racism and for 

Whites being related to currently breastfeeding, lower SES, and less education. 

Specific Aim 3:  Determine the relationship between bed-sharing and sleep 

position in African-Americans and Whites. 

Hypothesis 3:  Bed-sharing will be associated with infants sleeping non-supine for 

African-Americans, but not for Whites. 
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Specific Aim 4:  Explore the impact of using different SES proxies to address 

the previous specific aims. 

Hypothesis 4:  Significant factors associated with bed-sharing will be similar across 

all SES proxies. 

Significance/Implications 

As a result of the AAP’s 2005 recommendations, the many health care providers and 

public health officials have discouraged maternal-infant bed-sharing, often without 

describing ways that bed-sharing could be made less risky for parents who do choose to bed-

share (Ball & Volpe, 2012; Gettler & McKenna, 2010; Gurbutt & Gurbutt, 2007; see Ibarra 

& Goodstein, 2011; National Sudden & Unexpected Infant/Child Death & Pregnancy Loss 

Resource Center, 2009; and NICHD, 2006 for examples).  Such an approach withholds 

information about ways to reduce the risks around bed-sharing, and further, limits 

individuals’ abilities to make an informed decision based on their own unique situation (Ball 

& Volpe, 2012; Gettler & McKenna, 2010; Cowan & Bennett, 2009; Johnston & Johnston, 

2008).  When health care providers and public health officials focus only on discouraging 

caregivers from bed-sharing, they are in danger of alienating and stigmatizing caregivers who 

do choose to bed-share (Ball & Volpe, 2012; Gurbutt & Gurbutt, 2007).  For example, in 

Ajao and colleagues’ (2011) study, they discovered that many parents used pillows and other 

items for propping their infant while sleeping on an adult bed.  Further, Cowan and Bennett 

(2009) express concern that if breastfeeding women (who are likely to fall asleep during 

feeding) are discouraged from bed-sharing, they may feed their babies in other places such as 

armchairs and couches, increasing the risk of them falling asleep in even more dangerous 

places than an adult bed.  Indeed, one study found that 25% of survey respondents reported 

falling asleep with their infants on chairs, sofas, or recliners, while another study found that 
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breastfeeding mothers were significantly more likely to have ever shared a sofa than non-

breastfeeding mothers (Kendall-Tackett, Cong & Hale, 2010; Ball, et al., 2012).  While it has 

been hypothesized that bed-sharing is primarily due to poverty (such as not being able to 

afford a crib), several studies have found that poverty was not a significant predictor of bed-

sharing (Ball, et al., 2012; Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 

2005; Blair & Ball, 2004).  Successful educational interventions would need to incorporate 

and address the unique needs and influences of the target population while educating them 

on the known risk factors for sleep-related infant deaths, such as bed-sharing on soft 

surfaces, with individuals other than the caregivers, with smoking in the household, or after 

using alcohol or drugs (Volpe, Ball & McKenna, 2012; Gettler & McKenna, 2010; Johnston 

& Johnston, 2008; McKenna & Gettler, 2008; Horsley, et al., 2007; Baddock, et al., 2006; 

McKenna & McDade, 2005).   

 Researchers have called for a more comprehensive examination of the characteristics 

of bed-sharing in specific populations, taking into account the family and environmental 

context as well as the cultural beliefs within which decisions about bed-sharing are made 

(Ball & Volpe, 2012; Ball, Moya, Fairley, Westman, Oddie & Wright, 2012; Chianese, Ploof, 

Trovato & Chang, 2009; McKenna & Gettler, 2008; Blanchard & Vermilya, 2007; Dahl & 

El-Sheikh, 2007; Horsley,  et al., 2007; McKenna & McDade, 2005; Chianese, et al., 2009; 

Shields, et al., 2005; McCoy, et al., 2004; Brenner, et al., 2003; Weimer, et al., 2002; Morgan 

& Johnson, 2001).  Once these factors are identified, targeted interventions can be 

developed that incorporate and address the unique needs and influences of the target 

population (Johnston & Johnston, 2008; McKenna & Gettler, 2008; Horsley, et al., 2007; 

Baddock, et al., 2006; McKenna & McDade, 2005). 
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Resnicow and colleagues define a culturally sensitive approach as taking into account 

the “ethnic/cultural characteristics, experiences, norms, values, behavioral patterns and 

beliefs of a target population as well as relevant historical, environmental and social forces,” 

(Resnicow, et al., 1999, p. 11).  Two domains exist within cultural sensitivity – surface structure 

and deep structure.  In the context of safe infant sleep, an example of surface structure could 

be educational materials and messages that superficially match the race/ethnicity of the 

target audience, such as a brochure depicting African-American infants in a crib (Resnicow, 

et al., 1999).  Deep structure, on the other hand, moves further along the continuum to 

“convey salience” to target audiences, and requires “understanding the cultural, social, 

historical, environmental and psychological forces” influencing bed-sharing within a target 

population (Resnicow, et al., 1999, p. 12).  Culturally sensitive safe sleep interventions with 

deep structure, for example, would take into account the target population’s beliefs and 

understandings about the risk and benefits of bed-sharing, including examining core cultural 

values, the magnitude and type of stressors faced by the target population, and their 

racial/ethnic identity (Resnicow, et al., 1999). 

A first step in designing a culturally sensitive intervention is to determine the 

characteristics of the target population (Ball, et al., 2012; Ball & Volpe, 2012; Resnicow, 

Baranowski, Ahluwalia & Braithwaite, 1999).  Contrasting responses between the majority 

culture and racial/ethnic populations can help further clarify the extent of cultural tailoring 

required for an intervention (Resnicow, et al., 1999).  This study is the first step in identifying 

race-specific factors associated with bed-sharing among African-American and White 

mothers with young infants in Wisconsin.  These study results have potential to inform 

development of a targeted, culturally sensitive approach to educating families on sleep-

related infant safety in Wisconsin. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Definition of Bed-Sharing 

 Bed-sharing has been defined in several ways, with most authors defining it as the 

baby sharing a sleep surface with another person (Blanchard & Vermilya, 2007; Goldberg & 

Keller, 2007; Mesich, 2005).  While some have used the terms bed-sharing and co-sleeping 

interchangeably (Blair, Sidebotham, Evason-Coombe, Edmonds, Heckstall-Smith, & 

Fleming, 2009; Buswell & Spatz, 2007; Thoman, 2006; Owens, 2002; Hunsley & Thoman, 

2002), others have specified that co-sleeping refers to any sleeping arrangements in which the 

infant is in the same room as the parent (including bed-sharing arrangements) (Sears & Sears, 

2011; Goldberg & Keller, 2007; Morgan, Groer & Smith, 2006).  McKenna and McDade 

define co-sleeping as: 

infants who sleep on a different surface from the parents, yet remain close enough 
(ideally within arm’s reach) to permit the mutual monitoring and exchange of 
caregiver-infant sensory signals and cues (McKenna & McDade, 2005, p. 141). 
   

For the purposes of this analysis, the term “bed-sharing” will be used to denote a sleep 

surface that is shared between an infant and caregiver.  Because of the varying definitions of 

bed-sharing used across studies, this review includes as much detail as possible regarding the 

definition of infant sleeping arrangements used in each study.  These varying definitions 

have caused confusion for both researchers and parents, and thus have contributed to a 

long-standing controversy surrounding bed-sharing. 

Controversy Surrounding Bed-Sharing 

 A vigorous debate has been brewing over the past few decades on the benefits and 

dangers of maternal-infant bed-sharing (Venneman, et al., 2011; Thoman, 2006).  Bed-
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sharing has demonstrated benefits to both infant and mother, including more sleep for both, 

improved breastfeeding rates, increased milk supply, more stable infant heart rates and 

breathing patterns, and increased maternal response to infant cues (Ball & Volpe, 2012; 

McKenna & McDade, 2005; Baddock, et al., 2006; Gettler & McKenna, 2011; Morgan, Horn 

& Bergman, 2011).  Long-term positive effects of bed-sharing include more social activities, 

less fearfulness, and less tantrums during childhood, and higher self-esteem, less guilt and 

anxiety, higher feelings of satisfaction with life, and better neuroaffective responses to stress 

during adulthood (McKenna & McDade, 2005; Morgan, Horn & Bergman, 2011). 

Others have argued that bed-sharing increases the risk of infant death (Schnitzer, et 

al., 2012; Scheers, Rutherford & Kemp, 2003; Unger, et al., 2003; Kemp, et al., 2000; Drago 

& Dannenberg, 1999; Carpenter, et al., 2004; Tappin, Ecob, Stat & Brooke, 2005; Blair & 

Fleming, 2002; Blair, et al., 1999).  Criticisms of these studies include lack of a control group 

to determine relative risk, limited or no data on other risk factors (such as parental alcohol or 

drug use or smoking), or combining cases with various risk factors into one sample (such as 

combining bed-sharing on a firm surface with incidents of couch sleeping, or including 

parental bed-sharing with incidents of infants sleeping with other siblings) (Gettler & 

McKenna, 2011; Blanchard & Vermilya, 2007; McKenna & McDade, 2005; McKenna & 

Gettler, 2008; Weimer, et al., 2002).  Others have argued that there is no increased risk of 

infant death during bed-sharing when other risk factors (such as soft bedding, smoking, or 

bed-sharing with other than the caregiver) are not present (Blabey & Gessner, 2009; Gessner 

& Porter, 2006; McKenna & McDade, 2005; Hauck, Herman, Donovan, Iyasu, Merrick 

Moore, Donoghue, Kirschner & Willinger, 2003; Fleming, et al., 1996).  Further, two studies 

examining the frequency of bed-sharing and infant death found a two-fold increase for non-

routine bed-sharing infants who shared a bed with a caregiver the previous night, suggesting 
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that non-routine bed-sharing can be more dangerous than routine bed-sharing (Venneman, 

et al., 2011; Venneman, Bajanowski, Brinkmann, Jorch, Sauerland & Mitchell, 2009; Scragg, 

et al., 1993). 

 Professional organizations have also weighed in on the bed-sharing debate – the 

Academy of Breastfeeding Medicine (2008) supports bed-sharing to facilitate breastfeeding, 

while the World Health Organization (2009) recommends sharing the benefits and 

contraindications of bed-sharing with mothers.  The Alaska Department of Public Health 

recommended “infants sleep in an infant crib or with a nonsmoking unimpaired caregiver on 

a standard, adult, non-water mattress,” (Blabey & Gessner, 2009, p. 533) while the City of 

Milwaukee Health Department launched a shocking ad campaign depicting the dangers of 

bed-sharing (see Figure 1), garnering heated criticism from bed-sharing proponents and 

community leaders (Kendall-Tackett, Cong & Hale, 2010; Sears & Sears, 2011; McManus, 

2010; MHD, 2011).  Further, the media provides confusing messages around bed-sharing, 

with magazine pictures depicting sleeping environments inconsistent with AAP 

recommendations (Joyner, Gill-Bailey & Moon, 2009); parenting books that advocate or 

endorse bed-sharing (Ramos & Youngclarke, 2006); and varied advice regarding the risks 

and safety of bed-sharing on the internet (Chung, Oden, Joyner, Sims & Moon, 2012). 
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Figure 1:  Examples of City of Milwaukee Health Department’s Safe Sleep Ads 

 

Recommendations Regarding Bed-Sharing 

 The American Academy of Pediatrics (AAP, www.aap.org), a professional 

membership organization dedicated to the health of infants, publishes a professional journal 

including guidelines and policy statements on clinical best practices in pediatrics.  The AAP’s 

Task Force on SIDS has paid particular attention to the issue of bed-sharing and how it 

relates to infant death, thoroughly reviewing the most recent research literature and releasing 

policy statements on the topic (see Figure 2 for a timeline of AAP recommendations).   

Figure 2:  Timeline of AAP Recommendations Regarding Bed-Sharing  (AAP, 1992; 
1997; 2000; 2005; 2011) 

 

http://www.aap.org/�
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In 1992, the AAP Task Force on Infant Sleep Position and SIDS mentioned bed-sharing 

briefly, however, it made no recommendations regarding bed-sharing, focusing more on 

recommending back or side infant sleep position (versus prone) (AAP, 1992).  In 1997, while 

the AAP drew no conclusions on the relationship between bed-sharing and SIDS, they 

suggested, “…if mothers choose to sleep in the same bed with their infants, care should be 

taken to avoid using soft sleep surfaces,” (AAP, 1997, p. 272).  In 2000, the AAP task force 

commented: 

bed-sharing or co-sleeping may be hazardous under certain conditions…if a 
mother chooses to bed-share…care should be taken to observe 
recommendations (non-prone sleep position, avoidance of soft 
surfaces/loose covers, and avoidance of entrapment by moving bed away 
from wall and other furniture and avoiding beds that present entrapment 
possibilities), (AAP, 2000, p. 654). 

 
This message has grown progressively stronger with every policy update after this one.  The 

November 2005 policy statement noted, 

a separate but proximate sleeping environment is recommended… evidence 
is growing that bed-sharing… is more hazardous than the infant sleeping on 
a separate sleep surface, and therefore, recommends that infants not bed-
share during sleep.... Because it is very dangerous to sleep with an infant on a 
couch or armchair, no one should sleep with an infant on any of these 
surfaces," (AAP, 2005, p.1252).   

 
In 2011, the AAP reviewed their 2005 policy statement, and again concluded: 
 

room-sharing without bed-sharing is recommended… AAP does not 
recommend any specific bed-sharing situations as safe…specific 
circumstances…substantially increase the risk of SIDS or suffocation while 
bed-sharing.  In particular: 

i. when the infant is younger than 3 months… 
ii. with a current smoker…or the mother smoked during pregnancy… 
iii. with someone who is excessively tired 
iv. with someone who has used medications… or substances that could 

impair alterness… 
v. with anyone not a parent… 
vi. with multiple persons 
vii. on a soft surface… 
viii.  on a surface with soft bedding… (AAP, 2011, p. 1033). 
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The Prevalence of Bed-Sharing 

 Bed-sharing has been a common practice for centuries among many different 

cultures (Gettler & McKenna, 2011; McKenna, Ball & Gettler, 2007; Jenni & O’Connor, 

2005).  Despite recommendations against it, many families have continued to bed-share with 

their infants.  Several states have monitored the prevalence of bed-sharing using the PRAMS 

survey, a surveillance project carried out by the CDC and state health departments (CDC, 

2012a).  In 2008, among the nineteen states reporting data on this question, the prevalence 

of an infant usually bed-sharing with an adult ranged from 16.2% (Nebraska) to 47.8% 

(Alaska), with about 19.5% of Wisconsin mothers reporting that their infant usually bed-

shared (CDC, 2012a).  

Other studies have demonstrated varying rates of bed-sharing as well.  For example, 

in a sample of 214 families in Dallas, 44% of infants bed-shared for an average of four and a 

half hours per night (Nie, Bailey, Istre & Anderson, 2010).  An online survey of 4,789 

mothers in the U.S. found that 44% of mothers reported their babies were in their beds 

most of the night, while 59% ended the night bed-sharing (Kendall-Tackett, Cong & Hale, 

2010).  Of 2,300 respondents from the Infant Feeding Practices Study II (IFPS II), 42% of 

families reported bed-sharing at two weeks post-partum, with prevalence declining to 34% at 

three months and 27% at twelve months post-partum (Hauck, et al., 2008).  Among 10,860 

Alaska PRAMS survey respondents between 2003 and 2004, 38% reported bed-sharing 

frequently with their infants (Blabey & Gessner, 2009).  A survey of 275 predominantly U.S. 

and Canadian mothers via a popular attachment parenting magazine found that 79.3% of the 

mothers reported bed-sharing during the first six months of their infant’s lives (Green & 

Groves, 2008).  A telephone survey of 165 parents in Michigan found that 33% reported 

bed-sharing with their infants (Morgan & Johnson, 2001). 
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Variance in Prevalence by Race/Ethnicity 

Significant differences in bed-sharing rates among different racial and ethnic groups 

have been demonstrated, with studies finding African-American bed-sharing rates to be two 

to six times higher than White bed-sharing rates.  For example, of 2,791 Florida PRAMS 

respondents, 66.9% of African-Americans reported frequently bed-sharing compared to 

37.5% of Whites (Broussard, Sappenfield & Goodman, 2012).  Among the 2,300 

respondents in the IFPS II, compared to Whites, African-American infants were twice as 

likely to bed-share (Hauck, et al., 2008).  The Oregon PRAMS survey of 1,867 families 

revealed that African-Americans were three times more likely to bed-share than Whites 

(Lahr, Rosenberg & Lapidus, 2007).  Among 185 Kentucky women, African-Americans were 

almost six times more likely to bed-share than Whites (Shields, et al., 2005).  In a sample of 

10,355 Massachusetts and Ohio infants, African-Americans were four times as likely to bed-

share (McCoy, et al., 2004).  Brenner and colleagues (2003) found that among 394 mothers 

in the District of Columbia, African-American bed-sharing rates were twice as high as 

Whites.  In a telephone survey of 8,453 infant caregivers, African-Americans were four times 

more likely to bed-share (Willinger, et al., 2003).  State survey data from the CDC’s PRAMS 

also revealed wide gaps among racial and ethnic groups (Table 1) (CDC, 2012a). 
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Table 1:  Summary of PRAMS Results for Participating States by Race/Ethnicity on 
the Prevalence of “Usually” Bed-Sharing (CDC, 2012a) 

State Year1 

White Black Hispanic 
% (CI) 

n 
% (CI) 

N 
% (CI) 

N 

Alaska 2008 
39.8 (34.9-45.0) 

185 
52.5 (32.4-71.8) 

23 
46.9 (31.3-63.2) 

29 

Delaware 2008 
13.9 (11.5-16.8) 

89 
28.4 (23.2-34.3) 

74 
24.2 (19.0-30.4) 

53 

Florida 2005 
19.9 (16.4-24.0) 

127 
45.8 (40.7-50.9) 

269 
18.7 (14.7-23.5) 

90 

Georgia 2008 
13.9 (9.8-19.3) 

57 
46.1 (36.8-55.7) 

141 
35.5 (25.3-47.2) 

40 

Louisiana 2004 
22.2 (19.4-25.3) 

185 
56.3 (51.5-61.1) 

294 
28.8 (16.7-44.9) 

12 

Michigan 2008 
12.8 (10.6-15.4) 

109 
31.8 (27.8-36.0) 

196 
29.4 (18.0-44.1) 

14 

Minnesota 2008 
15.1 (12.9-17.6) 

131 
49.0 (41.2-56.9) 

121 
30.7 (22.4-40.4) 

34 

Missouri 2007 
18.9 (16.2-21.9) 

190 
45.3 (35.6-55.4) 

59 
24.3 (12.1-42.8) 

12 

Nebraska 2008 
12.5 (10.1-15.3) 

76 
28.8 (23.9-34.4) 

70 
28.1 (23.7-32.9) 

94 

New Jersey 2008 
10.1 (7.7-13.1) 

54 
34.5 (28.3-41.3) 

85 
19.9 (15.9-24.8) 

67 

New York City 2007 
20.5 (16.0-26.0) 

64 
25.2 (19.7-31.6) 

90 
18.5 (14.5-23.1) 

85 

Ohio 2008 
14.4 (11.7-17.7) 

109 
37.8 (32.9-43.1) 

181 
17.4 (7.1-36.8) 

6 

Oregon 2008 
36.5 (31.2-42.0) 

115 
59.4 (52.1-66.3) 

90 
53.9 (49.0-58.8) 

206 

Pennsylvania 2008 
10.8 (8.7-13.4) 

89 
31.6 (22.6-42.2) 

33 
26.1 (17.0-37.9) 

20 

South Carolina 2007 
13.5 (10.2-17.6) 

78 
41.7 (33.9-49.8) 

165 
27.1 (17.3-39.7) 

26 

Tennessee 2008 
21.5 (17.4-26.3) 

113 
51.5 (40.1-62.6) 

74 
39.5 (22.6-59.4) 

13 

Washington 2008 
29.7 (25.4-34.4) 

119 
55.7 (48.9-62.4) 

111 
48.8 (43.6-54.1) 

177 

West Virginia 2008 
20.7 (18.3-23.3) 

309 
35.0 (21.5-51.3) 

26 
* 

Wisconsin 2008 
14.0 (11.0-17.6) 

61 
40.1 (33.7-46.9) 

85 
28.4 (22.9-34.7) 

63 
Source:  CDC (2012) 
1Most recent year of data available 
*=Not available if unweighted sample size was less than 30. 
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As is evident in the table, African-Americans in every participating state had a higher 

prevalence of reported bed-sharing – some with rates as high as three times higher than the 

White rate.  And in a little more than half of the reporting states, African-Americans had the 

highest prevalence of bed-sharing among all racial groups. 

Review of the Literature on Factors Associated with Bed-Sharing 

Over the past ten years, several studies have examined factors associated with bed-

sharing.  PubMed, POPLINE, ERIC, and PsychInfo were searched using the terms “bed 

share,” “bed sharing,” “co sleep,” “co sleeping,” and “infant sleep” in the past ten years.  

Reference lists of the articles were also reviewed to identify articles not initially found in the 

first round of searching. 

Broussard, Sappenfield, and Goodman (2012) 

 Most recently, Broussard and colleagues (2012) explored the relationship between 

bed-sharing and supine (back sleep position) in a sample of 2,791 records from the Florida 

PRAMS survey, using the item, “How often does your new baby sleep in the same bed with 

you or anyone else?” with the response set including: “always,” “often,” “sometimes,” 

“rarely,” and “never.”  Bed-sharing was coded into two categories: infrequent bed-sharing 

(never or rarely) and occasional/frequent bed-sharing (always, often, or sometimes) 

(Broussard, Sappenfield & Goodman, 2012).  Significant contributors to racial differences in 

bed-sharing included maternal age, marital status, U.S. born, partner-associated stress, timing 

of first prenatal care visit, breastfeeding, and depression (Broussard, Sappenfield & 

Goodman, 2012).  The leading determinants of bed-sharing for African-Americans were 

depression (AOR 7.50), breastfeeding for greater than four weeks (AOR 5.84), and 

breastfeeding for four weeks or less (AOR 4.02) (Broussard, Sappenfield & Goodman, 
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2012).  For Whites, the leading determinants were breastfeeding greater than four weeks 

(AOR 2.65), late or no prenatal care (AOR 1.56), and breastfeeding for four weeks or less 

(AOR 1.22) (Broussard, Sappenfield & Goodman, 2012). 

Broussard and colleagues (2012) concluded that behavior-specific and race-specific 

messaging may be a key public health strategy to reduce risky infant sleep. The study was 

limited in that due to missing data and the resulting issues of limited power, an overt 

measure of poverty could not be included in their model which could have affected their 

results (Broussard, Sappenfield & Goodman, 2012).  Secondly, PRAMS surveys were 

conducted from 2004 to 2005, prior to or near the November 2005 AAP policy statement 

advising against bed-sharing (AAP, 2005). 

Norton and Grellner (2011) 

Norton and Grellner (2011) determined the prevalence of bed-sharing and its 

associations in a large family practice residency program in Missouri by conducting 

retrospective chart reviews for 2,405 patients attending well-child visits between 2002 and 

2008.  Bed-sharing was defined using the health care provider’s check boxes under 

“sleeping”:  “crib,” “bassinet,” or “w/parent(s),” collected at each of four well-child visits 

(Norton & Grellner, 2011).  Bed-sharing was significantly associated with less than the 

recommended number of well-child visits; breastfeeding longer than 6 months; and low SES 

(defined by Medicaid, state insurance or no insurance) (Norton & Grellner, 2011).  

Decreased bed-sharing was significantly associated with a stay in the Neonatal Intensive Care 

Unit (NICU) and a poor social environment (defined as a history of drug use, domestic 

violence, or involvement with the department of family services) (Norton & Grellner, 2011).  

The authors concluded that safe sleep education should begin during pregnancy and be 

continued throughout well-child visits (Norton & Grellner, 2011).  The main study limitation 
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was a sample size that was too small to analyze race or ethnicity, parity, maternal age, 

educational background, or place of residence by zip code (Norton & Grellner, 2011). 

Fu, Colson, Corwin, and Moon (2008) 

Fu and colleagues (2008) interviewed 708 women at WIC centers in Texas and 

Georgia to identify factors associated with infant sleep location.  Bed-sharing was assessed 

by inquiring about the infant’s sleeping arrangements the night prior:  bed-sharing, room-

sharing without bed-sharing, or solitary sleeping (Fu, et al., 2008).  Mothers aged nineteen or 

younger were significantly more likely to bed-share, as were African-Americans (Fu, et al., 

2008).  The authors concluded that being of African-American race and being a teen mother 

was associated with bed-sharing in this population, which are also risk factors for SIDS.  

They also called for future studies to investigate parental reasons for bed-sharing in these 

sub-groups to inform effective safe sleep interventions (Fu, et al., 2008).  One limitation of 

this study is that it can only be generalized to low-income families who participated in WIC 

(Fu, et al., 2008).  It also collected data in 2005 – the same year that the AAP began explicitly 

advising against bed-sharing (November 2005). 

Hauck, Signore, Fein, and Raju (2008) 

 As part of the Infant Feeding Practices Study II (IFPS II), sleeping arrangements of 

2,300 infants across the U.S. were examined to assess the association between sleeping 

arrangements and maternal characteristics (Hauck, et al., 2008).  Data were collected between 

2005 and 2007, and included a question about whether or not women “ever lie down or 

sleep with [the] baby at night,” with “yes” response choices of “with the baby in a co-

sleeper,” “in a bed (standard mattress),” “in a waterbed,” “on a mattress on the floor,” “on a 

couch or other place that is not a bed,” and “no,” with multiple choices allowed (Hauck, et 
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al., 2008, p. S114; Fein, Labiner-Wolfe, Shealy, Li, Chen & Grummer-Strawn, 2008).  Bed-

sharing was associated with higher poverty (<185% of the poverty level), breastfeeding, and 

being African-American (Hauck, et al., 2008).  Maternal age, education, and postnatal 

smoking were not significantly associated with bed-sharing (Hauck, et al., 2008).  The 

authors called for further research to evaluate safe sleep and breastfeeding promotion 

interventions, including evaluation of reductions in SIDS rates and other infant deaths 

attributed to unsafe sleep situations (Hauck, et al., 2008).  One study limitation was that the 

sample underrepresented ethnic minorities and low SES mothers – groups that have 

demonstrated higher rates of bed-sharing (Hauck, et al., 2008).  The timing of the data 

collection – 2005 to 2007 – coincided with the release of the AAP’s (2005) updated 

recommendations against bed-sharing, however, the authors note that physicians may still 

not have been familiar with the updated recommendations (Hauck, et al, 2008). 

Glenn and Quillin (2007) 

Glenn and Quillin (2007) conducted a study to compare the influence of SES of 

mothers and fathers on bed-sharing and infant feeding in thirty-three Tennessee families.  

Study participants completed daily logs about their own sleep, the infant’s sleep, and infant 

care (Glenn & Quillin, 2007).  SES was based on education level and occupation and was 

calculated using the Hollingshead Index of Social Position.  Bed-sharing was defined as the 

infant sleeping in the mother’s bed either some or all of the time (Glenn & Quillin, 2007).  

Father’s SES (more so than the mother’s) affected whether or not an infant breastfed, and 

mother’s SES (more so than the father’s) impacted bed-sharing (Glenn & Quillin, 2007).  

Mothers who both bed-shared and bottle-fed tended to be lower SES (Glenn & Quillin, 

2007).  Glenn and Quillin (2007) concluded that education should be focused on mothers of 

lower SES and that breastfeeding education should be primarily addressed to the father.  The 
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major limitation in this study was that inclusion criteria required an educational level of tenth 

grade or higher (in order to be able to complete the sleep logs), thus the sample may not 

accurately reflect a population with lower levels of education or lower SES (Glenn & Quillin, 

2007).  Further, the sample was drawn from a primarily White population, which, the 

authors note, had “slight economic and health disparities” compared to the national 

population, and as a result, race was not examined (Glenn & Quillin, 2007).  The article does 

not provide information on what year(s) the data were collected, making it difficult to 

determine the timing of data collection with respect to the AAP’s safe sleep 

recommendations. 

Lahr, Rosenberg, and Lapidus (2007) 

 Lahr and colleagues (2007) explored the prevalence and determinants of bed-sharing 

in Oregon using data from 1,867 PRAMS survey respondents with the question, “How often 

does your new baby sleep in the same bed with you,” with choices of “always,” “almost 

always,” “sometimes,” and “never.”  Responses were re-coded into a dichotomous outcome 

for purposes of using multivariate logistic regression – “frequent bed-sharing” 

(always/almost always) and “infrequent bed-sharing” (sometimes/never) (Lahr, Rosenberg 

& Lapidus, 2007).  More frequent bed-sharing was significantly associated with being African 

American or Hispanic, single or divorced, earning less than $50,000 annually, and 

breastfeeding for greater than four weeks (Lahr, Rosenberg & Lapidus, 2007).  Frequent 

bed-sharing was also examined by race/ethnicity and annual family income; lower income 

White women were more likely to bed-share than higher income White women, however, a 

significant income gradient was not observed for African-American and Hispanic women 

(Lahr, Rosenberg & Lapidus, 2007).  The authors concluded that “apparently, economic 

factors operate differently in different racial/ethnic groups,” (Lahr, Rosenberg & Lapidus, 
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2007, p. 281).  Their overall conclusion was that bed-sharing is affected by more than just 

economic factors, thus, providing cribs for families may not be completely effective in 

reducing bed-sharing (Lahr, Rosenberg & Lapidus, 2007).  One study limitation was the 

inability to explore reasons why women chose to bed-share, and whether or not a crib was 

available (Lahr, Rosenberg & Lapidus, 2007).  Data were collected between 1998 and 1999, 

prior to the AAP’s revised policy statement recommending against bed-sharing (AAP, 2005). 

Shields, Hunsaker, Mudloon, Corey, and Spivack (2005) 

In a prospective cohort study of 189 Kentucky women, Shields and colleagues (2005) 

examined the prevalence of “modifiable” risk factors associated with sudden unexplained 

infant death – prone sleeping position, bed-sharing, and maternal smoking.  Bed-sharing 

included a question about whether or not the infant “bed-shared for nap/overnight,” and 

whether the bedding was “crib/bassinet only,” “parent’s bed only,” “combinations,” or 

“other” (Shields, et al., 2005).  African-American mothers were significantly more likely to 

bed-share and significantly more likely to place their infants prone than White mothers 

(Shields, et al, 2005).  Despite higher rates of bed-sharing among African-Americans, 

breastfeeding rates were similar across races, and thus the authors concluded that 

“McKenna’s  promotion of bed-sharing as a tool to both encourage and lengthen the 

duration of breastfeeding may be ineffective in the high-risk African-American population,” 

(Shields, et al., 2005).  Of important note is that these data were collected in 2002, prior to 

release of the AAP’s recommendation for a separate but proximate sleep surface for infants 

(AAP, 2005). 
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McCoy, Hunt, Lesko, Vezina, Corwin, Willinger, Hoffman, and Mitchell (2004) 

 McCoy and colleagues (2004) aimed to determine the prevalence of bed-sharing and 

its association with infant and maternal characteristics in a sample of 10,335 families in 

Eastern Massachusetts and Northwestern Ohio.  As part of the Infant Care Practices Study, 

bed-sharing was measured using the following question, “for most of the night last night, did 

your baby sleep in a bed alone or share a bed with someone else?” with one choice allowed 

among the following: “slept alone,” “slept with parent(s),” “slept with other adult(s),” “slept 

with other child(ren),” and “other (specify__)” (McCoy, et al., 2004, p. 142).   Bed-sharing 

was significantly associated with being African-American, Hispanic, or Asian; breastfeeding, 

young maternal age (age fourteen to seventeen), being unmarried, and lower household 

income (McCoy, et al., 2004).  Parity, language spoken at home, country of origin, birth 

weight, and occupancy (number of persons per bedroom) were not significant (McCoy, et 

al., 2004).   

When examined by racial group, the leading predictor for Whites was breastfeeding, 

followed by maternal age fourteen to seventeen years, and household income less than 

$35,000.  For African-Americans, the leading predictor was maternal age fourteen to 

seventeen years, followed by being unmarried, and breastfeeding.  McCoy and colleagues 

(2004) concluded that bed-sharing is influenced by a variety of factors that can change over 

time, and that all of these factors should be incorporated into an analysis of overall risks and 

benefits of bed-sharing, with particular attention paid to breastfeeding practices.  However, 

well-educated White families were overrepresented in the final sample, which could have 

biased the results (McCoy, et al., 2004).  Data were also collected between 1995 and 1998 – 

several years prior to the AAP’s recommendations that infants should sleep separately (AAP, 

2005; McCoy, et al., 2004).  
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Willinger, Ko, Hoffman, Kessler, and Corwin (2003) 

 The National Infant Sleep Position Study (NISP), a telephone survey of 8,453 infant 

caregivers, examined trends in bed-sharing and the factors that influenced it (Willinger, et al., 

2003).  The NISP included the following sleep location choices:  crib, bassinet, cradle, carry 

cot or traveling bed, adult bed or mattress, sofa, playpen, car or infant seat, or someplace 

else (Willinger, et al., 2003, p. 44).  An increased probability of routine bed-sharing was 

associated with maternal age less than eighteen years, African-American or Asian race, 

household income less than $20,000, living in the Southern states (compared to the 

Midwest), and infants less than eight weeks old (Willinger, et al., 2003).  A decreased 

probability of routine bed-sharing was associated with living in the mid-Atlantic and being 

born low birthweight and preterm (Willinger, et al., 2003).  A trend of increased prevalence 

of bed-sharing was also seen from 1993 to 2000 (Willinger, et al., 2003).  The authors 

concluded that “the adult bed is a common location for infants to sleep at night, bed-sharing 

as a routine practice is growing in the U.S., and cultural factors play an important role in 

bed-sharing,” (Willinger, et al., 2003, p. 48).  However, because the sample was derived from 

a list of households with telephones (which under-represents individuals with lower 

incomes), the authors suggest that bed-sharing prevalence may have been under-estimated 

(Willinger, et al., 2003).  Also noteworthy is the timing of data collection – between 1993 and 

2000 – prior to the AAP’s 2005 policy statement advising against such behaviors. 

Brenner, Simons-Morton, Bhaskar, Revenis, Das, and Clemens (2003) 

Brenner and colleagues conducted a prospective birth cohort study in the District of 

Columbia to describe sleep practices, examine sleep practices over time, and identify factors 

associated with bed-sharing in a sample of 394 mothers from predominantly low-income 

inner city areas (Brenner, et al., 2003).  Bed-sharing was assessed via the question, “Where 
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does [baby’s name] usually sleep?” and “Where did [baby’s name] sleep last night?” with 

response choices of “alone,” “in a bed with a parent,” “in a bed with another child,” “in a 

bed with another adult,” and “other [specify],” (Brenner, et al., 2003, p. 34).  Further, parents 

were asked about infant sleep location with choices of crib, bassinet, cradle, carry cot or 

travel bed, adult bed or mattress, sofa, playpen, car seat or infant seat, cot, drawer, box, and 

floor (Brenner, et al., 2003, p. 34). 

 Single marital status and one or more moves since the baby’s birth were significantly 

associated with bed-sharing at both the first (three to seven month) and second (seven to 

twelve month) interviews (Brenner, et al., 2003).  Variables that were not significant included 

household income, maternal employment, parity, birth weight, infant gender, household 

crowding, smoking, drug and alcohol use during pregnancy, timing of initiation of prenatal 

care, stressful life experiences, breastfeeding, infant sleep position, smokers in the home, and 

drug or alcohol use in the home (Brenner, et al., 2003).  The authors concluded that “sleep 

practices were relatively stable between the two follow-up interviews, suggesting that in this 

population, these practices become established early in infancy,” (Brenner, et al., 2003, p. 

38).  Study limitations included that the sampling scheme was focused on inner-city residents 

of lower SES (not population-based) (Brenner, et al., 2003).  Also, the data were collected 

between 1995 and 1997, prior to the AAP’s recommendations against bed-sharing (AAP, 

2005; Brenner, et al., 2003). 

Weimer, Dise, Evers, Ortiz, Welldaregay, and Steinman (2002) 

In a survey of 101 caregivers in New Orleans to assess knowledge, attitudes and 

prevalence of bed-sharing, bed-sharing was defined as “the presence of a child sleeping on 

the same mattress as an adult, within touching distance, for any length of time,” (Weimer, et 

al., 2002, p. 434).  Bed-sharing was significantly associated with single parenthood, high 
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school or less education, and two or fewer rooms used for sleeping (Weimer, et al., 2002).  

The majority (88%) of respondents reported their child “ever slept with an adult,” and 65% 

reported that it was acceptable to share a bed with children (Weimer, et al., 2002).  Weimer 

and colleagues concluded, “perhaps clinicians should counsel these groups about safe [bed-

sharing] practices,” (2002, p. 437).  Further, they recommended more bed-sharing studies “to 

evaluate the prevalence, attitudes, and practices of wider socioeconomic and cultural 

groups,” (Weimer, et al., 2002, p. 437).  Study limitations included a small sample size, a 

limited population of predominantly low-income African-Americans, and that pediatrician-

administered surveys may have affected participant responses (Weimer, et al., 2002).  The 

data in this study were collected in 2000, prior to the AAP’s recommendations against bed-

sharing (AAP, 2005; Weimer, et al., 2002). 

Morgan and Johnson (2001) 

 Morgan and Johnson (2001) surveyed twenty-seven family practice residents about 

their recommendations about infant sleep and 165 parents about their infant’s sleep position 

and location from two family practice centers in Michigan (Morgan & Johnson, 2001).  A 

significant difference in bed-sharing between SES groups was found, with the lower SES 

group having a higher prevalence (40%) of bed-sharing compared to the higher SES group 

(15%) (Morgan & Johnson, 2001).  The authors concluded that more research is needed 

about how physician recommendations are related to parents’ practices regarding sleep 

position and location (Morgan & Johnson, 2001).  Limitations included using insurance type 

as a proxy for SES, which could have been an inaccurate way to measure SES (Morgan & 

Johnson, 2001).  Moreover, there were significant differences between SES groups by race; 

therefore, it is not clear whether bed-sharing behaviors were predicted by race/ethnicity or 

SES (Morgan & Johnson, 2001).  Data for this study were collected between 1995 and 1996, 
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prior to the AAP’s recommendations against bed-sharing (AAP, 2005; Morgan & Johnson, 

2001). 

Gaps in the Literature on Bed-Sharing 

 Despite a plethora of research over the years on factors associated with bed-sharing, 

three gaps remain in the current literature:  (1) examination of the determinants of bed-

sharing by race, (2) timing of the data collection, and (3) mixed findings on the relationship 

between bed-sharing and infant sleep position, especially among different racial groups.  

These gaps are described in greater detail below. 

Examination of Bed-Sharing by Race/Ethnicity 

 One gap in the literature is the limited number of studies that examined predictors 

by racial/ethnic identity.  Of the twelve U.S. studies published in the past ten years, nine 

examined race and ethnicity (Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008; 

Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2005; McCoy, et al., 2004; Willinger, et al., 

2003; Brenner, et al., 2003; Weimer, et al., 2002; Morgan & Johnson, 2001), however only 

two examined differences in determinants of bed-sharing by race (Broussard, Sappenfield & 

Goodman, 2012; McCoy, et al., 2004).  The other three studies did not examine 

race/ethnicity, or noted that African-Americans may have been under-represented in their 

sample (Norton & Grellner, 2011; Hauck, et al., 2008; Glenn & Quillin, 2007).  Lahr and 

colleagues (2007) examined differences among racial and ethnic groups in bed-sharing, but 

only by income level.  They found that lower income Whites were more likely to bed-share 

than higher income White women, however, this income gradient did not hold true for 

African-Americans – higher income African-American women were as likely to bed-share as 

lower income African-American women (Lahr, Rosenberg & Lapidus, 2007). 
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In the two studies that examined determinants by race/ethnicity, predictor variables 

did vary by racial/ethnic group.  Broussard and colleagues (2012) found that the leading 

determinants of bed-sharing for Whites were breastfeeding greater than four weeks, late or 

no prenatal care, and breastfeeding four or less weeks, whereas the leading determinants for 

African-Americans were depression, breastfeeding greater than four weeks, and 

breastfeeding four or less weeks (Broussard, Sappenfield & Goodman, 2012).  McCoy and 

colleagues (2004) found that the leading determinants for Whites were breastfeeding, 

maternal age fourteen to seventeen years, and household income less than $35,000, and for 

African-Americans they were maternal age fourteen to seventeen years, being unmarried, and 

breastfeeding.  There is a need for replicating these approaches to determine if the results are 

consistent across other populations. 

Timing of Data Collection 

 Another gap in the current body of literature on the determinants of bed-sharing is 

regarding the timing of data collection in relation to the AAP’s policy recommendations 

regarding bed-sharing.  In 2005, the AAP made a monumental shift in recommendations 

surrounding bed-sharing, moving from neutral to recommending against bed-sharing (AAP, 

2005).  Since this change, many health care and public health providers have discouraged 

patients from bed-sharing, and thus, one might expect the prevalence of bed-sharing to have 

decreased.  Indeed, some research has demonstrated that physician advice plays at least a 

small role in mothers’ decisions around whether or not to bed-share (Ajao, Oden, Joyner & 

Moon, 2011; Oden, Joyner, Ajao & Moon, 2010; Smith, Colson, Rybin, Margolis, Colton, 

Lister & Corwin, 2010; von Kohorn, et al., 2010; Flick, Vemulapalli, Stulac & Kemp, 2001). 

Within the current body of literature, the most recent published data was through 

2008 (Norton & Grellner), however, the main limitation of Norton and Grellner’s study was 
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that race was not examined.  The next most recent data were collected between 2005 and 

2007 (Hauck, et al., 2008), however, Hauck and colleagues noted that ethnic minorities and 

mothers with low income/SES were underrepresented in their sample.  Two studies 

examined data from 2005 (Broussard, Sappenfield & Goodman, 2012; Fu, et al., 2008), the 

year the AAP released its recommendations against bed-sharing, however, the AAP 

recommendation came out in November 2005 (AAP, 2005).  Thus, it is possible that both 

health care practitioners and study participants were still unfamiliar with the 

recommendations.  The next most recent data was collected between 2002 and 2003 

(Shields, et al., 2005), with the remaining study data being collected prior to 2000 (Lahr, 

Rosenberg & Lapidus, 2007; McCoy, et al., 2004; Willinger, et al., 2003; Brenner, et al., 2003; 

Morgan & Johnson, 2001), during which time the AAP remained neutral regarding 

recommendations around bed-sharing (AAP, 2000).  Even among the international studies 

of the determinants of bed-sharing, the most recent published data was from 2004 (Santos, 

Mota, Matijasevich, Barros & Barros, 2009) or 2003 (Mollborg, et al., 2011).  Thus, one gap 

in the literature is that there are a limited number of studies using data collected after the 

AAP 2005 recommendations against bed-sharing were made, especially studies that were 

representative of both race and SES. 

Examination of Infant Sleep Position in Relation to Bed-Sharing by Racial Group 

Prone (face-down) sleep position has been linked to an increased risk of infant death 

(AAP, 2000; AAP, 2005; AAP, 2011).  There have been mixed findings regarding the 

relationship of bed-sharing and infant sleep position – several studies have found no 

significant relationship between bed-sharing and infant sleep position (Broussard, 

Sappenfield & Goodman, 2012; Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Brenner, 

et al., 2003).  Two studies found that bed-sharing infants were less likely to be placed on their 
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sides or prone (Willinger, et al., 2003; Mollborg, et al., 2011; Morgan & Johnson, 2001), 

while another study found that bed-sharing infants were more likely to be placed side or 

prone when bed-sharing (Shields, et al., 2005).  However, Mollborg and colleagues (2011) 

noted a higher likelihood of varying side/back position and varying side/prone position in 

bed-sharing infants.  Three studies examined both bed-sharing and infant sleep position as 

outcome variables, but did not explore the relationship between the two (von Kohorn, et al., 

2010; Hauck, et al., 2008).  One study found that among African-American infants, bed-

sharing infants were twice as likely to be placed prone to sleep than infants who always slept 

alone (Flick, White, Vemulapalli, Stulac & Kemp, 2001).  Another recent study examined 

infant sleep position (but not bed-sharing), and found that between 1996 to 2007, White 

infants experienced an increase in back sleep positioning while African-American infants had 

smaller increases in back sleep positioning (Smith, Liu, Helms & Wilkerson, 2012). 

A Focus on Wisconsin 

Wisconsin provides an environment conducive to examining racial differences in 

bed-sharing behaviors.  In 2010, Wisconsin’s overall IMR met the Department of Health 

and Human Services’ (DHHS) Healthy People 2020 (a set of objectives for improving the 

health of all Americans) goal of 6.0 infant deaths per 1,000 live births with an IMR of 5.7 

(WDHS DPH, 2012; DHHS, 2012).  However, that number masks wide racial disparities – 

while the White IMR was 4.9 and the Hispanic rate was 4.4, the African-American IMR was 

13.9 (WDHS DPH, 2012).  With a disparity ratio of 2.93, Wisconsin has one of the highest 

racial disparities in IMR, tying for fifth place among all states (Mathews & MacDorman, 

2011). African-American infants in Wisconsin die due to SIDS and unintentional injuries 

(including roll-overs, etc.) at twice the rate of Whites and Hispanics (WDHS DPH, 2012).  

Racial disparities in birth outcomes have been a strong focus for the state, most recently 
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through their Statewide Advisory Committee on Eliminating Racial and Ethnic Disparities in 

Birth Outcomes (WDHS SAC, 2011).  According to the Wisconsin PRAMS, in 2008, the 

rate of bed-sharing among Wisconsin African-Americans was nearly three times the rate of 

Whites (40.1% and 14.0%, respectively) (CDC, 2012a).  The City of Milwaukee’s recent 

media campaign aimed at reducing bed-sharing rates received national attention, including 

strong criticism from community members and bed-sharing advocates (Kendall-Tackett, 

Cong & Hale, 2010; Sears & Sears, 2011; McManus, 2010; MHD, 2012).   

In Wisconsin, the theme of racial disparities is not unique to infant mortality.  Large 

racial disparities have also been observed in wages earned, poverty rates, high school 

graduation rates, incarceration rates, and unemployment rates (U.S. Dept. of Labor, 2012; 

WOJA, 2008; Center on Wisconsin Strategy, 2007).  Milwaukee received national attention in 

the documentary Unnatural Causes (California Newsreel, 2008) for a study of 350 Milwaukee 

employers that found White males with criminal records received more job call-backs than 

African-American males without criminal records (Pager, 2003).  The City of Milwaukee, 

home for over half (66%) of the African-American population in Wisconsin, is also one of 

the most highly segregated cities among large U.S. cities (U.S. Census, 2012).  Thus, it seems 

appropriate to examine bed-sharing by racial group using the Wisconsin PRAMS survey. 
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CHAPTER 3 

THEORETICAL FRAMEWORK 

Making a Case for the Socioecological Model 

 Several researchers have called for a more comprehensive examination of the 

characteristics of bed-sharing in specific populations (McKenna & Gettler, 2008; Blanchard 

& Vermilya, 2007; McKenna & McDade, 2005; Chianese, et al., 2009; Shields, et al., 2005; 

McCoy, et al., 2004; Brenner, et al., 2003; Weimer, et al., 2002; Morgan & Johnson, 2001).  

Such an approach can help identify the myriad of factors that may affect bed-sharing 

behaviors.  Once these factors are identified, targeted interventions can be used to improve 

the safety of infant sleep situations.  In their review of the literature, Alio and colleagues 

identified the socioecological framework as a model for examining birth outcomes, especially 

in relation to racial disparities affecting African-American women (Alio, Richman, Clayton, 

Jeffers, Wathington & Salihu, 2010).   

The socioecological framework has been steadily growing in popularity, particularly 

with public health issues, because it helps address the complexity of problems that cannot 

“be understood adequately from single levels of analysis and, instead, require more 

comprehensive approaches that integrate psychologic, organizational, cultural, community 

planning, and regulatory perspectives,” (Stokols, 1996, p. 283).  The DHHS’ Healthy People 

2020 endorses a socioecological approach, as does the Institute of Medicine (DHHS, 2012; 

Thomas, Quinn, Butler, Fryer, & Garza, 2011; Smedley & Syme, 2000).  The socioecological 

model has also been applied to answer multiple complex research questions such as father 

involvement with children (Gavin, Black, Minor, Abel, Papas & Bentley, 2002), the impact 

of long-term hospitalization of infants (Miles, Holditch-Davis, Schwartz, & Scher, 2007), 

child growth, adolescent maternal-fetal attachment, child wellness (Reifsnider, Gallagher & 
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Forgione, 2005), physical activity in children with autism spectrum disorders (Obrusnikova 

& Miccinello, 2012), and in tobacco use in adolescent girls (DiNapoli, 2009).   

Further, the socioecological model can be used to guide design and implementation 

of health promotion activities (Stokols, 1996).  It has been used to guide development of 

interventions such as preventing sexual assault in adolescents (Smothers & Smothers, 2011), 

modifying chronic disease risk factors in school children (Naylor, Macdonald, Reed & 

McKay, 2006), and improving mammography rates (English, Fairbanks, Finster, Rafelito, 

Luna & Kennedy, 2008).  For these reasons, the socioecological framework model works 

well for conceptualizing the combination of factors that affect maternal-infant bed-sharing. 

Overview of the Socioecological Model 

The socioecolological framework has been attributed to several researchers, 

including Bronfenbrenner’s Ecological Systems Theory in which he describes different layers 

of influence on a human’s development, as the macro-, exo-, meso- and micro- levels 

(Bronfenbrenner, 1977; Bronfenbrenner, 1986).  Lewin’s (1936) formula also stated: 

B = f(P\E) 

Behavior is a function of Person and Environment 

In the socioecological perspective, individuals dynamically interact with their environment 

across time and space, with individuals actively shaping, and being shaped by, their 

environments (Lounsbury & Mitchell, 2009; Glass & McAtee, 2006).  Thus, behavioral 

interventions that simply focus on changing the behavior are doomed to failure unless they 

take into account the social context in which the individual is behaving (Gettler & McKenna, 

2010; Glass & McAtee, 2006). 
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In terms of a research application of the socioecological framework, it allows for 

rigorous assessment of human behavior at any ecological level (Lounsbury & Mitchell, 2009).  

Lounsbury and Mitchell note: 

Good ecological research is explicit in selecting its units of interest.  
A valid ecological unit is:  (1) self-generated (i.e., occurring naturally 
without involvement of the investigator), (2) given a specific time-
space locus, and (3) internally constrained (i.e., has internal forces 
that impose patterns on their own internal components) (Lounsbury 
& Mitchell, 2009, p. 214). 

 
When applying the socioecological model in research, it is important to note that 

causal hypotheses are not always clear-cut (Glass & McAtee, 2006).  For example, an 

individual attribute such as race/ethnicity does not necessarily “cause” an outcome, 

but instead can serve as a proxy for exposure to social processes (such as the social 

process of racial discrimination and its practices and history) (Glass & McAtee, 

2006).  Thus, in this analysis, many of the attributes such as age, income level, and 

race/ethnicity are not hypothesized as causes of bed-sharing, but are proxies for the 

social processes that lead individuals with these attributes to be more likely to engage 

in bed-sharing. 

Application of the Socioecological Model to Bed-Sharing 

The socioecological framework lends itself to examining complex issues such as bed-

sharing for four important reasons:  (1) contextual factors are important to explore in 

relation to bed-sharing (McKenna & McDade, 2005; Horsley, et al., 2007, Chianese, et al., 

2009; Dahl & El-Sheikh, 2007; van Wouwe & HiraSing, 2006; Aslam, Kemp, Harris & 

Gilbert, 2009); (2) racial-ethnic disparities exist in bed-sharing behaviors, with African-

Americans engaging in these behaviors at a higher frequency than other races (Broussard, 

Sappenfield & Goodman, 2012; Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, 
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et al., 2005; McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 2003); (3) African-

American infants are at increased risk of death related to unsafe sleep (CDC, 2012a; 

Mathews & MacDorman, 2011); and (4) the model allows for examination of the 

interactions among the different levels of influence on a family’s infant sleep practices 

(Lounsbury & Mitchell, 2009; Glass & McAtee, 2006).  Using such a framework to examine 

bed-sharing can help illustrate the interactions among the different levels of influence and 

help identify the level with the most potential for successful interventions to address unsafe 

sleep situations (Campbell & Quintiliani, 2006).  Thus, this current study seeks to help fill 

gaps in knowledge around infant bed-sharing guided by a socioecological framework (Figure 

3 illustrates the proposed framework applied to bed-sharing). 

 Figure 3:  Proposed Socioecological Framework for Examining Bed-Sharing 
Behaviors 

 

Infant 

Within the context of bed-sharing, this level relates directly to characteristics of the 

infant that have been linked to bed-sharing.  Several studies have identified significant 

factors affecting the prevalence of bed-sharing in this level of confluence, with the strongest 

factors including age and health status of the infant.  
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Infant Age.  Two studies have found a higher occurrence of bed-sharing for 

younger infants (under four months old) (Fu, et al., 2008; Willinger, et al., 2003). 

Infant Health.  Bed-sharing has been used by parents as a strategy to more closely 

monitor and respond to their infants (Ajao, et al., 2011; Lee & Gay, 2011; Moon, et al., 2010; 

Chianese, et al., 2009; Ateah & Hamelin, 2008; Baddock, et al., 2006; Ball, 2002; Weimer, et 

al., 2002; Hooker, Ball & Kelly, 2001).  Higher heart rates and decreased quiet sleep duration 

(both indicators of distress) have been demonstrated in very young infants who were 

removed from skin-to-skin contact with their mothers (Morgan, Horn, & Bergman, 2011).  

One study found a decreased likelihood of bed-sharing among infants who were admitted to 

the NICU at birth (Norton & Grellner, 2011). Some studies found that bed-sharing was 

associated with lower birth weights (Galler, Harrison & Ramsey, 2006), while others found a 

lower likelihood of bed-sharing for low birth weight infants (Willinger, et al., 2003).  Other 

studies demonstrated no significant association between birth weight and bed-sharing 

(Norton & Grellner, 2011; Lahr, Rosenberg & Lapidus, 2007; McCoy, et al, 2004; Brenner, 

et al., 2003). 

Parent and Family 

 This level of confluence includes maternal, paternal, and familial factors that affect 

the infant, including infant-rearing practices as well as maternal and paternal behaviors linked 

to bed-sharing.  The majority of studies identified at least one or more significant factors 

affecting bed-sharing in this level, with the strongest factors being breastfeeding, marital 

status, maternal depressive symptoms, the position the infant was placed in for sleep, 

maternal age, parity/birth order, smoking in the house, and maternal experiences of stress. 

Breastfeeding.  Breastfeeding predicts bed-sharing (Ball, 2012; Broussard, 

Sappenfield & Goodman, 2012; Gettler & McKenna, 2011; Norton & Grellner, 2011; 
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Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; McCoy, et al., 2004; Willinger, et al., 

2003; Mollborg et al., 2011; Blair, Heron & Fleming, 2010; Galler, et al., 2009; Santos, et al., 

2009; Ball, Ward-Platt, Heslop, Leech & Brown, 2006; Blair & Ball, 2004; Ball, 2003; 

Hooker, Ball & Kelly, 2001).  Breastfeeding is also one of the main reasons caregivers give 

for bed-sharing when they are asked (Ateah & Hamelin, 2008; Hauck, et al., 2008; Baddock, 

et al., 2006; Weimer, et al., 2002).  However, two studies found no significant differences in 

bed-sharing by breastfeeding (Fu, et al., 2008; Brenner, et al., 2003). 

Marital Status.  Being a single mother has been associated with a higher likelihood 

of bed-sharing in most studies (Broussard, Sappenfield & Goodman, 2012; Mollborg, et al., 

2011; Blair, Heron & Fleming, 2010; Hauck, et al., 2008; McCoy, et al., 2004; Brenner, et al., 

2003; Weimer, et al., 2002).  A handful of studies did not observe a greater likelihood for 

single mothers to bed-share compared to married mothers (Ateah & Hamelin, 2008; Blair & 

Ball, 2004). 

Depression.  In the few studies that examined depression as predictors of bed-

sharing, findings were mixed.  For example, Brenner and colleagues (2003) found that 

depression predicted bed-sharing for younger infants (ages three to seven months), but not 

for older infants.  Others have not found significant associations with bed-sharing (Galler, et 

al., 2006; Broussard, Sappenfield & Goodman, 2012).  Though findings regarding bed-

sharing and depression have been mixed, depression has been linked with not using the 

recommended back-to-sleep position (NICHD, 1994; Zajicek-Farber, 2009; Chung, 

McCollum, Elo, et al., 2004).  If depressed mothers have difficulty complying with back-to-

sleep recommendations (NICHD, 1994), it could be possible that they may also have 

difficulty following the separate-but-proximate (AAP, 2005; AAP, 2011) recommendations 

as well.  Maternal depressive symptoms have also been linked to reports of more 
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problematic infant sleep and more infant health concerns, both of which have been 

identified as reasons for maternal-infant bed-sharing (Gress-Smith, Luecken, Lemery-

Chalfant & Howe, 2012; Lee & Gay, 2011; Chianese, Ploof, Trovato & Chang, 2009; 

Weimer, et al., 2002). 

Infant Sleep Position.  Most studies have not found a significant relationship 

between bed-sharing and infant sleep position (Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 

2007; Brenner, et al., 2003).  Two studies found that bed-sharing infants were less likely to be 

placed non-supine (Willinger, et al., 2003; Mollborg, et al., 2011; Morgan & Johnson, 2001), 

however another study found that bed-sharing infants were more likely to be placed non-

supine when bed-sharing (Shields, et al., 2005).  A higher likelihood of varying side/back 

position and side/prone position in bed-sharing infants has also been found (Mollborg, et 

al., 2011).  In one study, African-American bed-sharing infants were twice as likely to be 

placed prone than African-American infants who always slept alone (Flick, et al., 2001). 

Maternal Age.  Younger mothers have been found to be more likely to bed-share 

(Broussard, Sappenfield & Goodman, 2012; Blair, et al., 2010; Galler, et al., 2009; McCoy, et 

al., 2004) whereas others have found that maternal age did not predict bed-sharing (Hauck, 

et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2005; Blair & Ball, 2004).  

However, in a sample of WIC participants, younger mothers were less likely to bed-share (Fu, 

et al., 2008). 

Parity/Birth Order.  Parity/birth order of the infant has not been found to be a 

significant predictor of bed-sharing in several studies (Hauck, et al., 2008; Lahr, Rosenberg & 

Lapidus, 2007; Willinger, et al., 2003), nor has a larger family with more than three children 

(Shields, et al., 2005; Blair & Ball, 2004). 
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Smoking.  Although one study found that exposure to tobacco smoke was 

predictive of bed-sharing (Hauck, et al., 2008), the majority of studies have not found 

significant associations between the two (Broussard, Sappenfield & Goodman, 2012; Fu, et 

al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2005; McCoy, et al., 2004). 

Stress.  In the past ten years, a limited number of studies have examined the 

relationship between stress and bed-sharing.  Broussard and colleagues (2012) found that 

partner-associated stress significantly predicted bed-sharing, however, traumatic, financial, 

and emotional stress did not, except when examined by race.  Significantly lower bed-sharing 

rates were associated with a “poor social environment” that included documentation of drug 

usage, domestic violence, or involvement with the department of family services (Norton & 

Grellner, 2011). 

Community and Society 

 This level of confluence includes factors beyond the infant and family that have 

demonstrated an impact on bed-sharing.  Though SES and poverty many times are 

interpreted as individual factors, they are set within a broader context of the community and 

society – for example, policies affecting the minimum wage.  Because of differential access 

to opportunities such as high quality and affordable education, maternal education is also 

included in this level of confluence.  Access to/utilization of prenatal care and place of well-

child care are included as well, as they can be affected by societal factors such as SES or type 

of insurance. 

AAP Recommendations.  As previously noted, the AAP has been monitoring risk 

factors for infant death through its Task Force on SIDS, and releases recommendations for 

avoiding these additional risks.  From 1992 to 2000, the AAP recommended that if a mother 

chose to bed-share, she should avoid non-prone sleep position, soft surfaces/loose covers, 
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and entrapment potential (AAP, 1997; AAP, 2000).  In 2005 and 2011, the AAP 

recommended that mothers not bed-share with their infants due to a potential increased risk 

of infant death (AAP, 2005; AAP, 2011). 

Residence Type.  In the two studies that examined this variable, an urban (versus 

non-urban) neighborhood setting did not have any significant effect on bed-sharing rates 

(Norton & Grellner, 2011; Lahr, Rosenberg & Lapidus, 2007). 

Racism.  None of the current bed-sharing literature has explored the impact that 

experiences of racism may have on bed-sharing.  However, several researchers have argued 

that experiences of racism should be considered as a social determinant of race-based 

disparities, especially in light of the stress-induced physiologic pathways (such as by elevated 

blood pressure and heart rate, and hypervigilance) by which racism may negatively affect 

pregnancy and health in general (Dominguez, 2011; Ford & Airhihenbuwa, 2010; Mays, 

Cochran & Barnes, 2007; Smedley, Stith & Nelson, 2003; Harrell, 2000).  Further, a lower 

quality of healthcare has been observed for minorities compared to non-minorities, “even 

when access-related factors, such as patients’ insurance status and income, are controlled,” 

(Smedley, Stith & Nelson, 2003, p. 1; Mays, Cochran & Barnes, 2007).  The link between 

racism as a stressor that affects health outcomes has been well-documented (Mays, Cochranj 

& Barnes, 2007; Harrell, 2000; Clark, Anderson, Clark & Williams, 1999; Carty, Kruger, 

Turner, Campbell, DeLoney & Lewis, 2011).  For example, in one study, African-Americans 

reported experiencing more daily types of racial discrimination while emotional responses to 

racism slightly increased their odds of a low birth weight infant (Carty, et al., 2011).  Further, 

racial discrimination and stress predicted smoking and lower perceived physical health 

(Carty, et al., 2011).  Based on this research, experiences of racism could suggest another 
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level of stress for African-American mothers that may affect her decisions around infant 

sleep location.  

Socioeconomic Status (SES).  The majority of studies demonstrated higher rates 

of bed-sharing in families of lower SES (Lee & Gay, 2011; Blair, Heron & Fleming, 2010; 

Galler, Harrison & Ramsey, 2009; Hauck, et al., 2008; Glenn & Quillin, 2007; Lahr, 

Rosenberg & Lapidus, 2007; McCoy, et al., 2004; Willinger, et al., 2003; Ramos, 2002).  

Families have also cited lack of space for or availability of a crib (which could be associated 

with lower SES), as a reason for bed-sharing (Joyner, Oden, Ajao & Moon, 2010; Jenni & 

O’Connor, 2005; Ball, 2002; Weimer, et al., 2002).  One study documented an increased 

concern among low-SES mothers for safety from environmental dangers as a reason for 

bed-sharing (Joyner, et al., 2010).  Two studies did not demonstrate significant differences in 

bed-sharing among different SES levels (Fu, et al., 2008; Shields, et al., 2005), and one study 

found that higher SES predicted bed-sharing (Blair & Ball, 2004). 

In the bed-sharing literature, SES has been defined in several ways, including the 

following variables (either singly or in combination):  family income; education level; type of 

insurance; use of Women, Infants and Children (WIC) services; occupation; federal poverty 

level (FPL); or number of home conveniences (Broussard, Sappenfield & Goodman, 2012; 

Lee & Gay, 2011; Norton & Grellner, 2011; Blair, et al., 2010; Galler, Harrison & Ramsey, 

2009; Hauck, et al., 2008; Glenn & Quillin, 2007; McCoy, et al., 2004; Willinger, et al., 2003; 

Ramos, 2002; Weimer, et al., 2002; Braveman, Cubbin, Marchi, Egerter & Chavez, 2001; 

Morgan & Johnson, 2001).  In a comparison of multiple SES measures, Braveman and 

colleagues (2001) found that the unadjusted (for race) SES were dependent not on the SES 

measure but on the health indicator and racial/ethnic group of interest.  For example, 

education has been found not to be an acceptable proxy for racially or ethnically diverse 
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populations of childbearing women (Braveman, et al., 2001).  They recommend that SES 

measures be “based on the considerations of the potential causal pathways through which 

SES factors may affect a specific outcome in a given population,” and that researchers test 

multiple dimensions of SES that could be relevant and multiple ways of specifying them   

(Braveman, et al., 2001, p. 461).  Particularly relevant to this current study, employment 

status may not be a good proxy for SES in a sample of women who have recently given 

birth, as it is possible that many of them may have had to end employment during pregnancy 

or after the birth of the infant. 

Broussard and colleagues (2011) utilized three SES-related variables:  maternal 

education, use of WIC during pregnancy, and method of payment for delivery.  For use of 

WIC during pregnancy, Broussard and colleagues (2011) found significant racial differences, 

with 69.2% of African-Americans using WIC during pregnancy compared to 34.2% of 

Whites (Broussard, Sappenfield & Goodman, 2001).  Significant differences were also found 

for method of payment for delivery, with the majority (64.3%) of African-Americans using 

Medicaid/public funding to pay for delivery compared to 34% of Whites using this method 

(Broussard, Sappenfield & Goodman, 2012).  The authors did attempt to utilize family 

income and family size to calculate percent of the federal poverty level, however, due to 

missing data, they were unable to calculate it for a portion of the sample, with that portion 

being predominantly African-American, unmarried, high school or less education, and using 

WIC and Medicaid (all factors associated with lower SES) (Broussard, Sappenfield & 

Goodman, 2012).  In regards to income level, McCoy and colleagues (2004) found that for 

families with an annual income between $35,000 - $55,000, Whites were slightly more likely 

to bed-share, but African-Americans were slightly less likely to bed-share (McCoy, et al., 

2004). 
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Maternal Education.  Though education has been included within the definition of 

SES above, maternal education has also been examined as a separate variable.  Most of those 

studies found that lower maternal education was associated with higher rates of bed-sharing 

(Blair, et al., 2010; Fu, et al., 2008; Glenn & Quillin, 2007; McCoy, et al., 2004; Brenner, et 

al., 2003; Willinger, et al., 2003; Ramos, 2002; Weimer, et al., 2002).  Two studies found no 

significant association between maternal education and bed-sharing (Hauck, et al., 2008; 

Lahr, Rosenberg & Lapidus, 2007). 

Prenatal Care.  One study examining timing of prenatal care in relation to bed-

sharing found that it significantly predicted bed-sharing for African-Americans only 

(Broussard, Sappenfield & Goodman, 2012).  Another study found that it was not 

significantly associated with bed-sharing (Lahr, Rosenberg & Lapidus, 2007).  However, 

prenatal care visits have been found to be less reliable on the birth certificate, especially in 

minority and limited English-language populations (Northam & Knapp, 2006; Reichman & 

Schwartz-Soicher, 2007). 

Place of Well-Child Care.  Neither of the two studies that examined place of well-

child care in relation to bed-sharing found that it significantly predicted bed-sharing (Fu, et 

al., 2008; Lahr, Rosenberg & Lapidus, 2007). 

Historical Context 

 Alio and colleagues (2010) describe the historical context as taking into account the 

impact that racism has had on the African-American race in the U.S.  From a developmental 

context, African-Americans were not allowed to vote or own land until much later in U.S. 

history than Whites.  As a result, their historical accumulation of wealth and privilege has 

occurred over a shorter trajectory than has occurred for Whites.  Alio and colleagues 

describe how racism “permeates and is embedded in every aspect of the lives of African-
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American women,” (Alio, et al., 2010).  These historical influences still impact African-

Americans today, even for high-achieving, high SES African-Americans.  For example, many 

high SES African-Americans still come from more “humble” beginnings (parents were less 

likely to have graduated from college or owned a home, for example) than their White 

counterparts (Alio, et al., 2010). 

Race.  Race has often been referred to as a social construct, meaning that its basis is 

not biological, but that it creates a hierarchy within the social world between inherited 

disadvantage among African-Americans and “unearned advantages” among others, such as 

Whites (Ford & Airhihenbuwa, 2010a, p. 1395; Dominguez, 2008; David & Collins, 2007). 

Dominguez notes, “race operates as a social stratifier, resulting in racial group hierarchies 

and marked inequalities in resources, power, opportunity, and social status,” (Dominguez, 

2008, p. 360).  Indeed, several studies have demonstrated better health outcomes for 

African-born African immigrants compared to U.S.-born African-Americans, with 

immigrants’ health outcomes growing progressively worse the longer they stay in the U.S. 

(Dominguez, 2008; Collins, Wu & David, 2002).   Dominguez concludes, “given African-

Americans’ unique sociopolitical history in the U.S., their poorer health status may be a 

‘biologic expression of race relations.’” (Dominguez, 2008, p. 363).  For these reasons, race 

is included as a factor within this level.  Within this historical context, race is linked with 

factors among the different levels of confluence, and thus, these findings will be briefly 

touched upon again here. 

In the bed-sharing literature, race has been identified as a significant predictor, with 

most studies reporting that African-Americans had a higher rate of bed-sharing than Whites 

as well as Hispanics (Fu, et al., 2008; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; 

Shields, et al., 2005; McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 2003; Ramos, 
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2002).  However, only two studies in the past ten years have examined differences in 

predictors for bed-sharing among racial groups (Broussard, Sappenfield & Goodman, 2012; 

McCoy, et al., 2004).  These results are summarized below.  

 Breastfeeding. In one study, breastfeeding for greater than four weeks predicted 

bed-sharing at a higher level for African-Americans than for Whites (Broussard, Sappenfield 

& Goodman, 2012), however another study found that breastfeeding predicted bed-sharing 

for Whites at a much higher rate than for African-Americans (McCoy, et al., 2004). 

 Marital Status.  White single mothers were only slightly more likely to bed-share 

than married White mothers, however single African-American mothers were almost twice 

as likely to bed-share than their married counterparts (McCoy, et al., 2004). 

 Depression.  Though these findings were not statistically significant, Broussard and 

colleagues (2012) found that African-Americans who experienced depression during or after 

pregnancy were seven times more likely to bed-share than Whites who had experienced 

depression. 

Smoking.  Smoking predicted bed-sharing for African-American families (McCoy, et 

al. 2004).   

Stress.  Among African-American families reporting frequent bed-sharing, a 

significantly higher percentage of them reported experiencing several different types of 

stress:  73.6% reported partner-associated stress, 73.8% reported traumatic stress, 69.6% 

reported financial stress, and 71.7% reported emotional stress (Broussard, Sappenfield & 

Goodman, 2012). 

As previously noted, the socioecological framework posits that individuals shape and 

respond to their environments.  When examining the behavior of bed-sharing, variables 

within each of the levels of confluence can interact with each other to shape behaviors.  For 
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example, the historical context of racism and other forms of stress may interact to make it 

more difficult for a mother to follow the AAP recommendations to not bed-share.  

Community and society factors such as education level and experiences of personally-

mediated racism may make it difficult for a mother to trust her provider’s recommendations 

around infant sleep, or to understand the recommendations being made.  Parent and family 

factors such as a mother’s marital status or depression may affect the level of support she 

needs in caring for an infant, thus putting her at higher risk of not following the AAP’s 

recommendations.  Infant issues such as low birth weight may lead a mother to be more 

likely to place her infant to sleep with her so she can better monitor the infant’s breathing.  

The interactions of these factors may affect bed-sharing as well.  For example, a mother with 

post-partum depressive symptoms, with a lower education level may have a very supportive 

husband who encourages her to follow the AAP recommendations around not bed-sharing.  

Or, a single mother with a higher education level may know what the AAP 

recommendations are, but because of a high level of stress and lack of support, may choose 

to bed-share in an effort to get more sleep.  Thus, this study will examine bed-sharing within 

a socioecological framework, focusing specifically on determinants of bed-sharing and 

factors by race. 
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CHAPTER 4 

METHODS 

 The purpose of this study was to explore maternal-infant bed-sharing and infant 

sleep position for African-Americans and Whites in a sample of mothers and young infants.  

This study utilized the Wisconsin PRAMS dataset, which is a stratified sample of linked 

survey and birth certificate data from mothers with infants born between 2007 and 2010. 

Specific Aims  

The potential factors associated with bed-sharing were examined within a 

socioecological framework, paying attention to the different levels of influence represented 

by such a framework, as well as the potential interactions across levels that may affect bed-

sharing behaviors.  The specific aims and hypotheses were: 

Specific Aim 1:  Determine the relationship between race and bed-sharing. 

Hypothesis 1:  Consistent with other findings, African-American mothers will 

report higher rates of bed-sharing compared to White mothers. 

Specific Aim 2:  Examine the determinants of bed-sharing for African-

Americans and Whites. 

Hypothesis 2:  African-American mothers will have different factors associated with 

bed-sharing than White mothers will when examined separately, with the factors for African-

Americans being related to marital status, stress, and personally-mediated racism and for 

Whites being related to currently breastfeeding, lower SES, and less education. 

Specific Aim 3:  Determine the relationship between bed-sharing and sleep 

position in African-Americans and Whites. 
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Hypothesis 3:  Bed-sharing will be associated with infants sleeping non-supine for 

African-Americans, but not for Whites. 

Specific Aim 4:  Explore the impact of using different SES proxies to address 

the previous specific aims. 

Hypothesis 4:  Significant factors associated with bed-sharing will be similar across 

all SES proxies. 

Design 

 This study utilized a population-based stratified surveillance dataset, the Wisconsin 

PRAMS, a multi-mode survey conducted since 2007.  The Wisconsin PRAMS is a 

collaborative project between the CDC and the Wisconsin Department of Health Services 

(WDHS) as part of the CDC’s nation-wide PRAMS (CDC, 2011).  The strengths of this 

dataset include:  (1) it utilizes a randomized stratified sample, (2) PRAMS questions are 

standardized across states, allowing for comparisons with other participating states, (3) it is a 

pre-existing dataset, and (4) it is the only available dataset representative of Wisconsin that 

includes a question regarding bed-sharing (WDHS, 2011).  The ecological unit of study in 

this analysis is the family and how it interacts with the social context within which it is 

positioned.  All data management and analyses were conducted using the Statistical Package 

for the Social Sciences 20.0 Complex Samples Module® (SPSS, www.IBM.com). 

Sample/Setting 

The WDHS, in collaboration with the CDC, began conducting the Wisconsin 

PRAMS survey in 2007 (WDHS, 2011).  Each month, a random sample of women is 

selected from birth certificates of infants born two to three months earlier (WDHS, 2011).  

The Wisconsin sampling scheme includes sampling independently from three strata:  White, 

http://www.ibm.com/�
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non-Hispanic mothers, African-American non-Hispanic mothers, and all others (WDHS, 

2011).  Sampling rates differ by stratum:  1 of 83 White, non-Hispanic mothers, 1 of 11 

Black non-Hispanic mothers, and 2 of 35 other mothers (WDHS, 2011).  Approximately 50-

55 mothers are selected from each stratum each month, for a total sample of about 1,870 

mothers annually (WDHS, 2011).  The sampling scheme “excludes adoptive mothers, 

surrogates, Act 2 or safe haven infants, and multiple births of 4 or more,” out-of-state 

residents who gave birth in Wisconsin, or Wisconsin residents who gave birth in another 

state (WDHS, 2011, p. 2). 

Data Sources 

 The Wisconsin PRAMS consists of linked birth certificate and PRAMS survey data; 

both sources will be utilized in this study (WDHS, 2011). 

Birth Certificate 

Every U.S. infant birth is documented using the National Center for Health 

Statistic’s birth certificate form (NCHS, 2003, Appendix A).  In Wisconsin, birth certificate 

data are completed by the hospitals using self-report data from the mother and hospital 

records, and then transferred to the WDHS.  Several studies have examined the reliability 

and validity of birth certificate data (Reichman & Schwartz-Soicher, 2007; Northam & 

Knapp, 2006; Schoendorf & Branum, 2006; DiGiuseppe, Aron, Ranbom, Harper & 

Rosenthal, 2002).  Insurance, birthweight, Apgar score, delivery method, maternal 

demographic data, and basic infant characteristics (such as birth weight and infant gender) 

have been demonstrated reliable (Northam & Knapp, 2006; Schoendorf & Branum, 2006; 

DiGiuseppe, et al., 2002).  The number of prenatal visits and maternal complications have 

been found to be less reliable, especially in minority and limited English-language 
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populations (Northam & Knapp, 2006; Reichman & Schwartz-Soicher, 2007).  Tobacco and 

alcohol use, obstetric procedures, complications of labor and delivery, maternal and infant 

medical conditions, and gestational age have been found to be unreliable, with missing data 

complicating analyses further (Northam & Knapp, 2006; Schoendorf & Branum, 2006; 

DiGiuseppe, et al., 2002).   

Reichman and Schwartz-Soicher (2007) found more accurate reporting of maternal 

conditions (such as diabetes) for low birth weight births (versus normal weight births), 

suggesting that accuracy of birth certificate data may vary by infant outcomes (Reichman & 

Schwartz-Soicher, 2007).  Despite these limitations, a major strength of birth certificate data 

is that they represent all births occurring in a given population, and thus provide much less 

risk of selection bias, allowing generalizability to the population the sample is drawn from 

(Schoendorf & Branum, 2006).  This study limited birth certificate variables to those that 

have shown good reliability, including maternal demographic data and infant birth weight. 

 PRAMS Survey  

Since the CDC began collaborating with states to conduct the PRAMS survey in 

1988, several iterations (phases) of questionnaires have evolved, each based on extensive 

research and testing of the questions (CDC, 2012a).  The questionnaire consists of two parts 

– core questions that are standard across all states, and state-added questions that can be 

chosen either from a bank of standard questions tested by the CDC, or created by the state 

(CDC, 2012a).  Appendix B contains Phase 5 (2007-2008) and Phase 6 (2009-2010) of the 

Wisconsin PRAMS surveys which were used for this analysis.  

Two studies have explored the effectiveness of the PRAMS methodology in 

obtaining a representative sample (Shulman, Gilbert & Lansky, 2006; Gilbert, Shulman, 

Fischer, & Rogers, 1999).  When examining response rates from eleven states in 1996, the 
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authors concluded that, overall, PRAMS was effective in reaching most women, with ten 

states achieving response rates of 70% or greater (Gilbert, et al., 1999).  The following 

characteristics were most significantly associated with higher response rates:  first-time 

mothers, with twelve or more years of education, married, and White (Gilbert, et al., 1999).  

The second study examined response rates in 2001 among twenty-three states, and again 

concluded that PRAMS was effective in reaching most mothers (Shulman, et al., 2006).  As 

was found in the earlier study, higher response rates were predicted by higher maternal 

education, married, White women (Shulman, et al., 2006).  Thus, there is a concern that 

PRAMS may not completely reflect certain sub-groups, such as minority women with lower 

education, who are single, and who have had a previous child (Gilbert, et al., 1999; Shulman, 

et al., 2006).  

Despite these potential drawbacks, PRAMS data continue to be a common source 

(and in some states, the only source) of data for studies examining infant and maternal 

outcomes.  Table 2 summarizes the studies published in just the past year utilizing PRAMS 

data.  As noted in the review of the literature, a few studies have used PRAMS to explore 

bed-sharing behaviors (Broussard, Sappenfield & Goodman, 2011; Blabey & Gessner, 2009; 

Lahr, Rosenberg & Lapidus, 2007).   
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Table 2.  Studies Published Using the PRAMS Data Set, 2011-2012 
Topic Area States Covered Citation 

Chronic disease  7 states (excluding 
Wisconsin) 

Bombard, Dietz, Galavotti, England, Tong, 
Hayes & Morrow, 2012 

Bed-sharing by racial group Florida Broussard, Sappenfield & Goodman, 2012 

Breastfeeding Ohio, Michigan, Arkansas Colaizy, Saftlas & Morriss, 2012 

Contraceptive use  Florida Hernandez, Sappenfield, Goodman & Pooler, 
2012 

Infant sleep position South Carolina Smith, Liu, Helms & Wilkerson, 2012 

Hospital-based maternity care 
practices & breastfeeding 

11 states and New York 
(excluding Wisconsin) Ahluwalia, Morrow, D’Angelo & Li, 2011 

Influenza vaccination 10 states, including 
Wisconsin 

Ahluwalia, Singleton, Jamieson, Rasmussen & 
Harrison, 2011 

Intimate partner violence & 
gestational weight gain Oklahoma Beydoun, Tamim, Lincoln, Dooley & 

Beydoun, 2011 

As a jumping off point for follow-
back surveys Oregon CDC, 2011b 

Effect of policies on direct access 
to ob/gyn on outcomes 

All participating states 
(excluding Wisconsin) Durrance & Hankins, 2011 

Social network size Utah Dyer, Hunter & Murphy, 2011 

Mood, substance use & birth 
outcomes Minnesota Gyllstrom, Hellerstedt & McGovern, 2011 

Oral health & birth outcomes 10 states (excluding 
Wisconsin) Hwang, Smith, McCormick & Barfield, 2011 

Perinatal mood  New York City Liu & Tronick, 2011 

Alcohol/smoking & birth 
outcomes 

Nine states (excluding 
Wisconsin) 

Mateja, Nelson, Kroelinger, Ruzek & Segal, 
2011 

Intimate partner violence Massachusetts Mitra, Manning & Lu, 2011 

Risk factors for child 
maltreatment  Alaska Parrish, Young, Perham-Hester & Gessner, 

2011 

Infertility treatment   Seven states (excluding 
Wisconsin) Simonsen, Baksh & Stanford, 2012 

Obesity & postpartum depression  15 states Sundaram, Harman, Peoples-Sheps, Hall & 
Simpson, 2011 

Racial disparities & smoking All states, including 
Wisconsin 

Tong, Dietz, England, Farr, Kim, D’Angelo & 
Bombard, 2011 

To supplement mixed methods 
research, such as infant feeding 
experiences 

North Carolina Tucker, Wilson & Samandari, 2011 

Prenatal counseling on seatbelt 
use & crash-related medical care 

31 states (excluding 
Wisconsin) Whitehead, 2011 

 

Only a few studies have included Wisconsin PRAMS data within multi-state datasets, 

and one study explored the impact of various incentives on response rates for African-
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Americans (Ahluwalia, et al., 2011; Tong, et al., 2011; Dykema, Stevenson, Kniss, Kvale, 

Gonzalez & Cautley, 2012).  Between 2009 and 2010, African-American mothers were 

randomly assigned to one of three groups – a cash incentive ($5), a diaper voucher ($6), or 

no incentive – with the cash incentive being most effective in increasing survey response 

rates (Dykema, et al., 2012).  No other studies have exclusively examined Wisconsin data at 

this time. 

Procedures 

Survey Procedures 

Each month, the WDHS draws a stratified sample from certificates of recent births 

(WDHS, 2011).  Selected women are mailed an introductory letter within the first two to 

four months after their infants are born (WDHS, 2011).  A few days later, the initial PRAMS 

survey packet is mailed, along with a small incentive and information materials for new 

mothers (WDHS, 2011).  Non-responders are sent a second and third survey packet, along 

with a reminder letter (WDHS, 2011).  If the survey is not returned within about seven 

weeks, telephone numbers are obtained through Medicaid or WIC records or internet sites, 

and trained female telephone interviewers attempt to contact the women to complete the 

survey via telephone (WDHS, 2011).  Women identified as Hispanic on their baby’s birth 

certificate receive materials in both English and Spanish, and all interviewers are bi-lingual 

(WDHS, 2011).  When a survey is completed, a children’s music CD is mailed as a thank you 

for participating (WDHS, 2011).  Survey data are entered into PRAMS data management 

software and submitted monthly to the CDC (WDHS, 2011).  CDC statisticians prepare an 

annual weighted data set, with the weights adjusting “for the disproportionate sampling 

rates, stratum non-response rates, and how well the sample reflects the population of 

Wisconsin birth mothers in the given year,” (WDHS, 2011). 
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Procedures to Obtain the Data 

To obtain the Wisconsin PRAMS data set, a data application was completed 

(Appendix C) and submitted to the WDHS, and two separate Data Use Agreements (one for 

each phase of the data) were signed by all research team members who had access to the 

data set (Appendix D).  This project was submitted to the University of Wisconsin-

Milwaukee Institutional Review Board and was determined exempt (Appendix E).  The Data 

Use Agreement stipulates that researchers must adhere to “the survey researchers’ code of 

ethics which prohibits any attempt to identify individual persons in the data set, and which 

prohibits releasing any data or results that are not in aggregate form,” (WDHS, 2011, p. 4).  

Researchers may not further distribute the data set, must destroy or securely archive the data 

set when analysis is complete, and comply with reporting requirements (WDHS, 2011). 

Variables 

Predictor Variables 

Predictor variables were chosen based on the preceding literature review, and are 

described in greater detail below (Kleinbaum & Klein, 2010).  A summary of variables is 

provided in Table 3.
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Table 3:  Characteristics, Definitions, and Response Sets by Socioecological Level 
Predictor Definition Response Set/Coding 
Infant   

Birthweight Normal (≥2,500 grams); low (<2,500 grams) Normal; Low 

NICU Admission After your baby was born, was he or she put in 
an intensive care unit? No; Yes 

Parent and Family   

Abuse Abuse by partner/husband before or during 
pregnancy? No; Yes 

Breastfeeding Are you still breastfeeding or feeding pumped 
milk to your new baby? No; Yes 

Marital Status Married at conception, at birth, or anytime in 
between 1 = married; 0 = other 

Maternal Age Maternal age at time of delivery Interval 

Depressive Symptoms Experience of one or more depressive 
symptoms “Always” or “Often” post-partum. No; Yes 

Infant Sleep Position How do you most often lay your baby down to 
sleep now? Non-supine; Supine 

Partner stress 
Experience of any of the following:  divorce; 
arguing a lot with partner; husband/partner 
not wanting pregnancy 

No; Yes 

Traumatic stress Experience of:  homelessness; physical fights; 
husband/partner in jail; others using drugs No; Yes 

Financial stress Experience of:  moving; husband/partner job 
loss; mom lost job; couldn’t pay bills No; Yes 

Emotional stress Experience of:  family member illness; others 
dying No; Yes 

Community and Society  

Residence Type Maternal residence urban (25 counties) or rural 
(47 counties) Urban; Rural 

Maternal Education Education level at time of delivery Less than high school; 12 yrs; 
13-15 yrs; ≥ 16 yrs 

Racism 

During the 12 months before your new baby was 
born, did you feel emotionally upset (for 
example angry, sad, or frustrated) as a result of 
how you were treated based on your race? 

No; Yes 

Income Income in the past 12 months 

< $10,000; $10,000-$14,999; 
$15,000-$19,999; $20,000-
$24,999; $25,000-$34,999; 
$35,000-$49,999; ≥$50,000 

Delivery-Medicaid Medicaid/BadgerCare as method of payment 
for delivery  No; Yes 

Need Food $ During most recent pregnancy, needing food 
stamps, WIC vouchers or money to buy food No; Yes 

Historical Context   

Race Mother’s race as recorded on birth certificate White, non-Hispanic; Black, 
non-Hispanic 
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Infant 

Birth Weight.  Taken from the birth certificate, birth weight was originally recorded 

in grams.  Previous studies coded birth weight dichotomously, as:  Normal (≥2,500 grams) 

or Low (<2,500 grams) (Norton & Grellner, 2011; Lahr, et al., 2007; McCoy, et al, 2004; 

Brenner, et al., 2003; Willinger, et al., 2003).  Based on the previous literature, this analysis 

will utilize the same coding scheme. 

NICU Admission.  NICU Admission was measured by the PRAMS question, 

“After your baby was born, was he or she put in an intensive care unit?” with response 

choices of No; Yes; or I don’t know. 

Parent and Family 

Breastfeeding.  Breastfeeding was measured in multiple ways across the research 

literature, but for this analysis, the question, “Are you still breastfeeding or feeding pumped 

milk to your new baby?” (No/Yes) was utilized, which is in-line with other studies (Glenn & 

Quillin, 2007; Shields, et al., 2005; McCoy, et al., 2004).  This question seems most 

appropriate to address the specific aims of this project because of the large number of 

studies citing currently breastfeeding as a reason for bed-sharing (Ateah & Hamelin, 2008; 

Hauck, et al., 2008; Baddock, et al., 2006; Weimer, et al., 2002). 

Infant Sleep Position.  Infant sleep position was measured using the question, 

“How do you most often lay your baby down to sleep now?” (On his or her:  side; back; 

stomach; side/back; side/stomach; or back/stomach).  For the purposes of this analysis, the 

question was coded into two responses:  Supine (back) and Non-Supine (all others).  These 

categories reflect the AAP’s recommendations that the safest infant sleep position is supine, 

and are in line with how other researchers have coded this variable (AAP, 1997; 2000; 2005; 

2011; Broussard, Sappenfield & Goodman, 2012). 
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Marital Status.  Marital status was measured using the birth certificate field “Mother 

married? (At birth, conception, or anytime time in between)” (No; Yes). 

Maternal Age.  Maternal age at time of delivery was obtained from the birth 

certificate as a continuous variable. 

Maternal Depression.  In the 2007-2008 Wisconsin PRAMS Survey, two questions 

focused on depressive symptoms: “Since your new baby was born, how often have you felt 

down, depressed, or hopeless?” and “Since your new baby was born, how often have you 

had little pleasure in doing things?”  These two questions assess depressed mood and 

anhedonia, which are required diagnostic criteria for a diagnosis of Major Depressive 

Disorder based upon the Diagnostic Statistical Manual IV (DSM-IV) (First, Frances, & Pincus, 

2002).  Both questions contained the response set:  Always; Often; Sometimes; Rarely; or 

Never.  In the 2009-2010 Wisconsin PRAMS Survey, the question was changed to “Since 

your new baby was born, how often have you:  (a) felt down, depressed, or sad; (b) felt 

hopeless; and (c) felt slowed down” with the same response choices (Always; Often; 

Sometimes; Rarely; and Never) for each of the three areas. 

In the two bed-sharing studies that included depression, one defined it as 

“depression during or after pregnancy” (Yes; No) (Broussard, Sappenfield & Goodman, 

2012), while the other used a 6-item scale to measure depression (Brenner, et al., 2003).  

Because the Wisconsin PRAMS was limited in the number of questions regarding 

depression, the variable “Depressive Symptoms Present,” was created and coded with “Yes” 

if one or more of the responses were checked as “Always” or “Often,” and “No” for all 

other responses. 

Maternal Education.  Maternal education was taken from the birth certificate and 

was coded into the following choices:  less than high school (< 12 years); 12 years; 13 to 15 
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years; or 16 or more years, which has been used in previous studies (Broussard, Sappenfield 

& Goodman, 2012). 

Maternal Stress.  Maternal stress was measured utilizing thirteen stressful events 

that were described in the PRAMS survey, each of which required a response of Yes; No 

regarding “things that may have happened during the past 12 months before your new baby 

was born,” including (1) a close family member sick and hospitalized, (2) separation or 

divorce, (3) moved, (4) homeless, (5) husband/partner lost job, (6) lost job, (7) argued with 

husband/partner more than usual, (8) husband/partner did not want pregnancy, (9) a lot of 

bills I couldn’t pay, (10) physical fight, (11) husband/partner in jail, (12) someone close 

having problem with drinking or drugs, and (13) someone close died.  This analysis utilized 

the four constructions of stress used in previous studies based on results of factor analysis:  

Partner-Associated, Traumatic, Emotional, and Financial Stress (Broussard, Sappenfield & 

Goodman, 2012; Ahluwalia, Merritt, Beck & Rogers, 2001).  Stress variables were coded in 

the following manner:  (1) Partner-Associated Stress (partner did not want pregnancy, 

arguing with partner more than usual during pregnancy, and separation or divorce from a 

partner); (2) Traumatic Stress (woman or partner went to jail, woman was involved in a 

physical fight, woman became homeless, and someone close to the woman had a problem 

with alcohol or illicit drug use); (3) Financial Stress (woman lost her job despite wanting to 

work, woman had a lot of unpaid bills, husband or partner lost job, and woman moved to a 

new address); and (4) Emotional Stress (family member ill or hospitalized, and someone 

close died) (Broussard, Sappenfield & Goodman, 2012; Ahluwalia, Merritt, Beck & Rogers, 

2001).  Each category was coded “Yes” if one or more of the variables making up that 

category were endorsed, and “No” if none of them were endorsed. 
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Community and Society 

Racism.   The PRAMS question, “During the 12 months before your new baby was 

born, did you feel emotionally upset (for example angry, sad, or frustrated) as a result of how 

you were treated based on your race?” (Yes; No) was utilized. 

 Socioeconomic Status (SES).  In this analysis, the primary SES measure was 

income level which was collected via the PRAMS questionnaire with the following question: 

“During the 12 months before your new baby was born, what was your yearly total 

household income before taxes? Include your income, your husband’s or partner’s income, 

and any other income you may have received. (All information will be kept private and will 

not affect any services you are now getting.) with response choices of < $10,000; $10,000 - 

$14,999; $15,000 - $19,999; $20,000 – $24,999; $25,000 – $34,999; $35,000 - $49,999; and ≥ 

$50,000.  In addition, Medicaid as a source of payment for delivery was used from the 

PRAMS Survey question, “How was your delivery paid for?” (Delivery paid – Medicaid) 

(No; Yes).  This measure was used in previous studies (Broussard, Sappenfield & Goodman, 

2012; Norton & Grellner, 2011; Morgan & Johnson, 2001).  A third variable, needing money 

for food, was assessed with the question, “During your most recent pregnancy, did you feel 

you needed any of the following services? Money to buy food, food stamps, or WIC 

vouchers” (No; Yes). 

 Residence Type.  The birth certificate variable of “Maternal Residence Urban or 

Rural,” with coding as Mother lived in an urban (metropolitan) county (25 counties); and 

Mother lived in a rural (non-metropolitan) county (47 counties) was used. 

Historical Context 

Race.  Maternal race was measured using the birth certificate field, “Mother’s Race 

and Hispanic Ethnicity,” including the following choices:  White, non-Hispanic; Black, non-
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Hispanic; American Indian, non-Hispanic; Hispanic; Laotian, Hmong, non-Hispanic; Other, 

non-Hispanic.  This analysis focused on the racial groups of non-Hispanic African-American 

and non-Hispanic White, given the extensive literature on racial disparities in prevalence of 

bed-sharing rates (Broussard, Sappenfield & Goodman, 2012; Blair, Heron & Fleming, 2010; 

Fu, et al., 2008; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2005; 

McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 2003), and in sleep-related infant 

mortality (CDC, 2012a; WDHS DPH, 2012). 

Outcome Variable 

The outcome variable, frequency of bed-sharing, was collected with the survey 

question, “How often does your new baby sleep in the same bed as you or anyone else?” 

with accompanying response choices of “Always;” “Often;” “Sometimes;” “Rarely;” and 

“Never.”  A differential risk of SIDS has been found for infants who routinely sleep with 

their parents versus those who do not.  Two studies have found that non-routine bed-

sharing infants were twice as likely to die when they shared a bed with a caregiver the 

previous night (Vennemann, Hense, Bajanowski, Blair, Complojer, Moon & Kiechl-

Kohlendorfer, 2012; Vennemann, Bajanowski, Brinkmann, Jorch, Sauerland & Mitchell, 

2009; Scragg, Mitchell, Taylor, Stewart, Ford, Thompson, et al., 1993). 

Crosstabs by race, each of the five categories, and the variables of interest revealed 

several variables (abuse, income, infant in the ICU, maternal age, and upset regarding 

treatment based on race) in which cells contained frequencies of less than five unweighted 

occurrences, one of the assumptions of logistic regression (Warner, 2008).  When categories 

were collapsed into Frequent (Always; Sometimes); Infrequent (Sometimes; Rarely); and 

Never, only the “race bias” variable contained a frequency of less than five; only four Whites 

reported “yes” to the question regarding feeling upset regarding treatment based on race.  
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Thus, to preserve the maximum number of variables of interest in the model, the collapsed 

version of bed-sharing frequency (Frequent; Infrequent; and Never) was used. 

Data Set Preparation 

 Two separate data files were delivered to the researcher; the first file contained linked 

birth certificate and PRAMS data from the 2007-2008 version (Phase 5) of the PRAMS 

survey and the second file contained data from the 2009-2010 version (Phase 6).  Data files 

(which were initially received in SAS® format) were imported into SPSS® and saved as 

SPSS data files.  A data codebook was created to identify data elements, their name in the 

original SAS documentation, name in the SPSS file, type of variable, and variable values.  As 

new variables were created through re-coding of current variables and through calculations 

between two or more variables, they were also added to the data codebook (Appendix F). 

 To prepare the datasets for analysis, several steps were taken to create one combined 

file.  First, the CDC instructions were followed to combine the two separate datasets, which 

included combining the state stratification scheme and the sample year variables into one 

variable and merging the data sets (CDC, 2012a).  Second, the merged dataset was examined 

to ensure that all files and variables merged properly.  Third, per CDC instructions, a 

statistical plan file was created in SPSS Complex Samples® to describe the PRAMS sample 

design, which included details about the design variables, estimation method, size, and plan 

summary (CDC, 2012a).  This analysis plan file was used with all future analyses.  Fourth, re-

coding was done to facilitate use of variables across both phases of the surveys, and those 

new variables were added to the codebook.  Fifth, because this analysis focused only on 

comparisons between non-Hispanic African-American and non-Hispanic White individuals, 

all cases with Hispanic ethnicity or other racial categories were excluded from the final data 

set for analysis. 



www.manaraa.com

63 
 

 
 

Sample Size and Response Rates 

 Per WDHS documentation, the sample sizes for each phase (Phase 5:  2007-2008; 

Phase 6:  2009-2010) are described in Table 4 below.  This table reflects the number of 

mothers who were sent PRAMS surveys in each year. 

Table 4.  Wisconsin PRAMS Sample Sizes, 2007-2010 

Survey Year 
White,non-
Hispanic 

Black, non-
Hispanic Other Total 

2007 619 639 616 1,874 
2008 612 641 625 1,878 
2009 598 644 621 1,863 
2010 580 606 592 1,778 
Total Sampled 2,409 2,507 2,454 7,393 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by Wisconsin Department of Health Services. 
 

 Of the 7,393 women who were invited to participate in Wisconsin PRAMS, 3,921 

completed surveys.  Respondent numbers are summarized in Table 5 below.  The 

unweighted response rates were 55% in both 2007 and 2008, 53% in 2009, and 49% in 2010 

(WDHS, 2011).  The overall unweighted response rate between 2007 and 2010 for Whites 

was 72.2% compared to 34.6% for African-Americans. 

Table 5.  Wisconsin PRAMS Respondents, 2007-2010 

Survey Year 
White, non-

Hispanic 
Black, non-
Hispanic Other Total 

2007 472 234 328 1,034 
2008 443 227 355 1,025 
2009 438 226 324 988 
2010 387 181 306 874 
Total Respondents 1,740 868 1,313 3,921 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by Wisconsin Department of Health Services. 

The weighted response rates (adjusted for the disproportionate sampling strata) are 

summarized in Table 6, and the weighted counts by stratum are summarized in Table 7. 

Table 6.  Wisconsin PRAMS Weighted Response Rates, 2007-2010 
Survey 
Years 

White, non-
Hispanic 

Black, non-
Hispanic Other Total 

2007 76.3% 36.6% 53.2% 68.7% 
2008 62.4% 35.4% 56.8% 66.1% 
2009 73.2% 35.1% 52.2% 65.9% 
2010 66.6% 29.9% 51.7% 60.5% 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by Wisconsin Department of Health Services. 
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Table 7.  Wisconsin PRAMS Weighted Results by Stratum, 2007-2010 
Survey 
Years 

White, non-
Hispanic 

Black, non-
Hispanic Other Total 

2007 51,308 7,024 10,728 69,060 
2008 50,650 7,037 10,935 68,622 
2009 49,439 7,066 10,797 67,327 
2010 48,179 6,663 10,333 65,210 
Total 199,576 27,790 42,793 270,219 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by Wisconsin Department of Health Services. 
 

Pre-Analysis Data Screening 

 All variables of interest were screened for missing data and outliers by reviewing 

frequency tables and bivariate cross tables (Kleinbaum & Klein, 2010; Warner, 2008b).  See 

Figure 4 for a flow chart of the study sample.  The original 2007-2008 data file contained 

3,752 records with 1,693 (45.1%) non-responders and 2,059 (54.9%) responders.  The 

original 2009-2010 data file contained 3,641 records with 1,779 (48.9%) non-responders and 

1,862 (51.1%) responders.  A total of 2,608 non-Hispanic African-American and White 

women responded to the 2007-2010 Wisconsin PRAMS surveys.  Respondents were 

excluded from the sample if their infant was deceased or did not reside with the mother at 

the time of completion of the survey, and if they contained missing data on bed-sharing.  A 

total of 822 African-American women and 1,708 White women (N = 2,530) remained 

available for the analysis.  Mother’s residence type (urban versus rural) was dropped from the 

analysis because only 1.3% (n = 10) of African-American women lived in a rural county. 
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Figure 4:  Study Sample Flow Chart 

 

Missing data were handled by examining the characteristics of the missing data, 

including determining if there were any patterns that might indicate a possible bias in non-

response (Warner, 2008b).  When examining missing values by race for the variables of 

interest, all variables contained less than 2% of missing values, except income level (Table 8).  
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Table 8:  Missing Values by Race for Variables of Interest 

Variable 

Non-Hispanic 
African-American 

n = 822 
# Missing (%) 

Non-Hispanic 
White 

n = 1708 
# Missing (%) 

Abuse before/during pregnancy 6 (0.7%) 6  (0.4%) 
Birthweight 0 (0%) 0 (0%) 
Currently Breastfeeding 7 (0.9%) 4 (0.2%) 
Depressive symptoms 13 (1.6%) 4 (0.2%) 
Intensive Care Unit at birth 3 (0.4%) 4 (0.2%) 
Marital status 0 (0%) 0 (0%) 
Maternal age 0 (0%) 0 (0%) 
Maternal education 11 (1.3%) 4 (0.2%) 
Medicaid for delivery 2 (0.2%) 1 (<0.1%) 
Emotional stress 4 (0.5%) 7 (0.4%) 
Financial stress 6 (0.7%) 9 (0.5%) 
Partner stress 5 (0.6%) 9 (0.5%) 
Traumatic stress 12 (1.5%) 11 (0.6%) 
Upset re: treatment based on race 8 (1.0%) 14 (0.8%) 
Needed money for food 9 (1.1%) 6 (0.4%) 
Income level 43 (5.2%) 42 (2.5%) 
Residence type 0 (0%) 0 (0%) 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by Wisconsin Department of Health Services. 

 When the distribution of birth weight (in grams) was examined separately for 

African-Americans, and Whites, the data were negatively skewed, and were therefore 

converted to a categorical variable based on the naturally-occurring breaks in the data. 

Analysis of Responders versus Non-Responders 

To check the representativeness of the sample, differences between responders and 

non-responders by maternal race (non-Hispanic African-American versus non-Hispanic 

White) were examined for variables from the birth certificate.  First, an unweighted cross-

tabulation and two-sided Pearson χ2 tests were conducted to determine whether significant 

differences existed between non-responders and responders for marital status and maternal 

education by race.  Independent sample t-tests were conducted to compare means of 

maternal age between non-responders and responders for non-Hispanic African-Americans 

and non-Hispanic Whites. 
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For African-Americans, significant differences between responders and non-

responders existed for maternal education and marital status, but not for birthweight, 

residence type, or maternal age (Tables 9 & 10).  African-American non-responders tended 

to have slightly less education and be unmarried compared to responders.  For Whites, 

significant differences existed between responders and non-responders for maternal 

education, marital status, and maternal age, but not for birthweight or residence type (Tables 

9 & 10).  White non-responders tended to have lower education levels, be unmarried, and 

were slightly younger than responders. 

Table 9.  Unweighted Cross-Tabulation of Response Status by Race for Non-
Hispanic African-Americans and Whites, Wisconsin PRAMS Survey 

Variable 

African-Americans Whites 
Non-

Responders 
 

Responders 
 

p 
valuei 

Non-
Responders 

 
Responders 

 
p 

valuei n %   n %      n %   n % 
Birthweight 

Normal 
Low 

 
714 
129 

 
(84.7%) 
(15.3%)  

 
361 
46 

 
(88.7%) 
(11.3%) 

.056 
 

336 
17 

 
(95.2%) 
(4.8%) 

 
768 
57 

 
(93.1%) 
(6.9%) 

.192 

Education 
< HS 
12 years 
13-15 years 
≥ 16 years 

 
265 
322 
203 
47 

 
 (31.7%) 
 (38.5%) 
 (24.2%) 
 (5.6%) 

 
111 
154 
97 
43 

 
(27.4%) 
(38.0%) 
(24.0%) 
(10.6%) 

<.05 

 
184 
263 
154 
101 

 
(26.2%) 
(37.5%) 
(21.9%) 
(14.4%) 

 
210  
275 
309  
417  

 
(17.3%) 
(22.7%) 
(25.5%) 
(34.4%) 

<.001 

Marital status 
Married 
Other 

 
104 
750 

 
(12.2%) 
(87.8%) 

 
71 

342 

 
(17.2%) 
(82.8%) 

<.05 
 

345 
362  

 
(48.8%) 
(51.2%) 

 
832  
386  

 
(68.3%) 
(31.7%) 

<.001 

Residence 
Urban 
Rural 

 
830 
13 

 
(98.5%) 
(1.5%) 

 
402 

5 

 
(98.8%) 
(1.2%) 

.803 
 

227 
126 

 
(64.3%) 
(35.7%) 

 
575  
250  

 
(69.7%) 
(30.3%) 

.076 

Notes:  Values shown are unweighted percentages of women within each level of response. 
iResults of Pearson χ2 two-tailed tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 
 

Table 10:  Group Differences for Non-Hispanic African-Americans and Whites by 
Response Status, Wisconsin PRAMS Survey 
 
Characteristic 

Non-Responders  Responders  
T 

 
df 

p 
value M  Range SD M  Range SD 

African-Americans 
Maternal age (years) 24.6 13-44 5.65 25.1 13-42 5.7 -1.469 746.2 .142 

Whites 
Maternal age (years) 27.4 14-41 5.9 29.2 14-47 5.3 -5.107 1176 .000 

Notes:  Values shown are unweighted means for women within each level of response. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 
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Data Analysis Plan 

All analyses took into account the analytical weight variable, and WDHS standards 

for reporting PRAMS results were followed (WDHS, 2011).  To test hypothesis 1, crosstabs 

were conducted by race and a test of proportion (z test) was conducted.  To test hypothesis 

2, crosstabs were conducted to examine the distribution of characteristics, χ2 tests were 

conducted to assess differences in associations, and logistic regression was conducted to 

calculate odds ratios (OR) and 95% Confidence Intervals (CI).  To preserve the ordinal 

nature of the bed-sharing frequency variable, ordinal logistic regression was also conducted 

and cumulative ORs were calculated (Kleinbaum & Klein 2010; Heeringa, West & Berglund, 

2010; Warner, 2008a).  To test hypothesis 3, χ2 tests were conducted to assess associations 

and differences in those associations, and logistic regression was conducted to calculate ORs 

and 95% CIs.  To test hypothesis 4, three separate logistic regression models were run using 

each SES variable.  Per Braveman and colleagues’ recommendations, findings using each of 

the SES measures were compared, and all results are reported (Braveman, et al., 2001).  For 

all hypotheses, separate but identical methods were used to examine differences by race in 

potential predictor variables.  Goodness of fit tests included Wald’s test statistic, the Cox and 

Snell’s R2, and Nagelkerke’s R2 (Warner, 2008b; Peng & So, 2002). 
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CHAPTER 5 

RESULTS 

The purpose of this study was to explore maternal-infant bed-sharing and infant 

sleep position for African-Americans and Whites in a stratified sample of mothers and 

young infants. 

Study Sample 

 After data cleaning was completed, 2,530 cases (822 African-American and 1,708 

White women) remained available for the analysis.  Overall, the weighted distribution 

revealed that 55.6% of respondents reported bed-sharing, with 14.7% reporting frequently 

(always, often), 40.9% infrequently (sometimes, rarely), and 44.4% reporting never bed-

sharing.  Of these respondents, 20.2% reported placing their infants non-supine (or mixed) 

to sleep.  Characteristics of the sample are described by race in Table 11.  The weighted 

distributions of all variables differed for both African-American and White women (p < 

.001) with the distributions for African-American women being generally more adverse than 

those for White women.  Group differences also existed for maternal age:  African-American 

women in the sample ranged from age thirteen to forty-five years and were younger (M = 

25.3, SD = 6.09) compared to White women (M = 28.8, SD = 5.3), ranging in age from 

fourteen to forty-seven years, and these differences were significant, t(2522) = 233.76, p  < 

0.001. 
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Table 11.  Distribution of Characteristics for Non-Hispanic African-American and 
Non-Hispanic White Wisconsin PRAMS Respondents 

Characteristic 

African-American 
n = 822 

% (95% CI) 

White 
n = 1,708 

% (95% CI) 

 
p valuei 

Bed-Sharing 
Frequent 
Infrequent 
Never 

 
30.2 
40.3 
29.5 

 
(27.2-33.4) 
(36.9-43.7) 
(26.5-32.7) 

 
12.6 
40.9 
46.5 

 
(11.0-14.2) 
(38.6-43.3) 
(44.1-48.9) 

<.001 

Birth weight 
Normal 
Low 

 
89.0 
11.0 

 
(86.6-91.0) 
(9.0-13.4) 

 
93.8 
6.2 

 
(92.5-94.9) 

(5.1-7.5) 
<.001 

Abuse before/during pregnancy 
No 
Yes 

 
85.0 
15.0 

 
(82.3-87.3) 
(12.7-17.7) 

 
96.1 
3.9 

 
(95.0-97.0) 

(3.0-5.0) 
<.001 

Breastfeeding 
No 
Yes 

 
78.3 
21.7 

 
(75.4-81.0) 
(19.0-24.6) 

 
48.3 
51.7 

 
(45.9-50.7) 
(49.3-54.1) 

<.001 

Depressive symptoms 
No 
Yes 

 
71.2 
28.8 

 
(67.9-74.3) 
(25.7-32.1) 

 
82.9 
17.1 

 
(81.0-84.6) 
(15.4-19.0) 

<.001 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
51.1 
13.2 
6.9 
5.9 

10.3 
5.8 
6.8 

 
(47.6-54.7) 
(11.0-15.9) 

(5.3-9.0) 
(4.5-7.8) 

(8.3-12.6) 
(4.3-7.6) 
(5.4-8.5) 

 
10.0 
5.5 
4.3 
6.4 
9.5 

13.5 
50.7 

 
(8.5-11.7) 
(4.5-6.8) 
(3.4-5.5) 
(5.3-7.8) 

(8.2-11.1) 
(11.9-15.3) 
(48.3-53.1) 

<.001 

Intensive Care Unit at birth 
No 
Yes 

 
85.6 
14.4 

 
(83.0-87.9) 
(12.1-17.0) 

 
90.7 
9.3 

 
(89.2-92.0) 
(8.0-10.8) 

<.001 

Marital status 
Married 
Other 

 
17.2 
82.8 

 
(14.9-19.8) 
(80.2-85.1) 

 
74.3 
25.7 

 
(72.0-76.4) 
(23.6-28.0) 

<.001 

Maternal education 
< high school 
12 years 
13-15 years 
≥ 16 years 

 
28.9 
38.6 
24.0 
8.5 

 
(25.8-32.2) 
(35.3-42.0) 
(21.2-27.1) 
(6.9-10.5) 

 
6.1 

27.0 
27.4 
39.4 

 
(5.0-7.5) 

(24.8-29.3) 
(25.3-29.5) 
(37.2-41.8) 

<.001 

Method of payment for delivery 
Other 
Medicaid 

 
30.5 
69.5 

 
(27.5-33.7) 
(66.3-72.5) 

 
69.4 
30.6 

 
(67.1-71.6) 
(28.4-32.9) 

<.001 

Emotional stress 
No 
Yes 

 
57.6 
42.4 

 
(54.1-60.9) 
(39.1-45.9) 

 
70.6 
29.4 

 
(68.3-72.7) 
(27.3-31.7) 

<.001 

Financial stress 
No 
Yes 

 
30.1 
69.9 

 
(27.1-33.4) 
(66.6-72.9) 

 
54.5 
45.5 

 
(52.0-56.8) 
(43.2-48.0) 

<.001 

Partner stress 
No 
Yes 

 
47.7 
52.3 

 
(44.2-51.1) 
(48.9-55.8) 

 
73.2 
26.8 

 
(71.0-75.3) 
(24.7-29.0) 

<.001 

Traumatic stress 
No 
Yes 

 
64.1 
35.9 

 
(60.7-67.3) 
(32.7-39.3) 

 
83.7 
16.3 

 
(81.8-85.5) 
(14.5-18.2) 

 
 

<.001 
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Upset re: treatment based on race 
No 
Yes 

 
80.2 
19.8 

 
(77.2-82.8) 
(17.2-22.8) 

 
96.8 
3.2 

 
(95.8-97.6) 

(2.4-4.2) 
<.001 

Needed money for food 
No 
Yes 

 
29.9 
70.1 

 
(26.9-33.1) 
(66.9-73.1) 

 
70.2 
29.8 

 
(67.9-72.4) 
(27.6-32.1) 

<.001 

Notes:  Values shown are weighted percentages of women within each level of response by race. 
iResults of Pearson χ2 two-sided tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 
 

Results Related to Specific Aims 

Specific Aim 1:  Determine the relationship between race and bed-sharing. 

Hypothesis 1:  Consistent with other findings, African-American mothers will 

report higher rates of bed-sharing compared to White mothers.  When examined by 

race, 70.5% of African-American women reported bed-sharing at some point while 53.5% of 

Whites reported bed-sharing.  A test for proportion resulted in the null hypothesis of equal 

proportions being rejected, meaning that significantly more African-American women bed-

shared than White women, z = 56.67, SEM = 0.01, p < .001 (one-tailed).   

Specific Aim 2:  Examine the determinants of bed-sharing for African-Americans and Whites. 

Hypothesis 2:  African American mothers will have different factors 

associated with bed-sharing than White mothers will when examined separately, with 

the factors for African-Americans being related to marital status, stress, and 

personally-mediated racism and for Whites being related to currently breastfeeding, 

lower SES, and less education.  Results of the logistic regression using bed-sharing 

(yes/no) for both races combined are displayed in Table 12 below.  The overall corrected 

model was significant, Adjusted Wald F(21.46,50588.75) = 6.71, p < .001.  Bed-sharing was 

significantly associated with being African-American, currently breastfeeding, income level, 

being unmarried, and experiencing partner-related stress.  In order of importance, significant 
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factors associated with bed-sharing included:  (1) currently breastfeeding (OR: 2.378; 95% 

CI: 1.917-2.950); (2) earning between $35,000 and $49,999 annually (OR: 1.753; 95% CI: 

1.283-2.396), but not significant for earning less than $35,000 annually; (3) being unmarried 

(OR: 1.701; 95% CI: 1.249-2.316); (4) being African-American (OR: 1.512; 95% CI: 1.166-

1.961); and (5) experiencing partner-related stress (OR: 1.468; 95% CI: 1.162-1.856) being 

more likely to bed-share.  However, with a Cox and Snell’s R2 = 0.081 and Nagelkerke’s R2 

= 0.108, only approximately ten percent of the phenomenon of bed-sharing was accounted 

for by this model.  
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Table 12:  Logistic Regression Results for Bed-Sharing Among Non-Hispanic 
African-American and Non-Hispanic White Wisconsin PRAMS Respondents 

Characteristics 
   

 ß 
   

  SE 
 
OR 

 
95% CI 

Adjusted 
Wald 

p 
valuei 

Race 
African-American 
White 

 
 

-.414 

 
 

.132 

 
1.512 
Referent 

 
1.166-1.961  

9.749 
 

.002 

Abuse 
No 
Yes 

 
-.161 

 
.238 

 
Referent 
1.174 

 
 

0.736-1.873 

 
.455 

 
.500 

Birth weight 
Normal 
Low 

 
-.039 

 
.208 

 
Referent 
1.040 

 
 

0.692-1.564 

 
 

.036 

 
.850 

Currently Breastfeeding 
No 
Yes 

 
-.866 

 
.110 

 
Referent  
2.378 

 
 

1.917-2.950 

 
62.126 

 
.000 

Depressive symptoms 
No 
Yes 

 
.041 

 
.125 

 
Referent 
.960 

 
 

0.751-1.226 

 
.108 

 
.743 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
.087 
.416 
.464 
.315 
.228 
.562 

 
.227 
.259 
.284 
.234 
.181 
.159 

 
1.090 
1.516 
1.590 
1.370 
1.256 
1.753 
Referent 

 
0.698-1.703 
0.913-2.518 
0.912-2.772 
0.865-2.169 
0.881-1.791 
1.283-2.396 

 
2.622 

 
 
 

.003 

Intensive Care Unit at birth 
No 
Yes 

 
.082 

 
.171 

 
Referent 
0.921 

 
 

0.658-1.289 

 
.228 

 
.633 

Marital status 
Married 
Other 

 
-.531 

 
.157 

 
Referent 
1.701 

 
 

1.249-2.316 

 
11.376 

 
.001 

Maternal age -.007 .011 0.993 0.973-1.014 .406 .524 
Maternal education 

< high school 
12 years 
13-15 years 
≥ 16 years 

 
 

.181 

.234 

.164 

 
 

.224 

.153 

.126 

 
Referent 
1.055 
0.984 
0.834 

 
 

0.713-1.560 
0.650-1.489 
0.538-1.295 

 
.425 

 
.333 

Upset re: treatment based 
on race 

No 
Yes 

 
 

-.108 

 
 

.222 

 
 
Referent 
1.114 

 
 
 

0.720-1.723 

 
.236 

 
.627 

Emotional stress 
No 
Yes 

 
-.148 

 
.105 

 
Referent 
1.159 

 
 

0.943-1.426 

 
.161 

 
.169 

Financial stress 
No 
Yes 

 
-.049 

 
.106 

 
Referent 
1.050 

 
 

0.853-1.294 

 
.214 

 
.644 

Partner stress 
No 
Yes 

 
-.384 

 
.119 

 
Referent 
1.468 

 
 
1.162-1.856 

 
10.341 

 
.001 

Traumatic stress 
No 
Yes 

 
-.036 

 
.144 

 
Referent 
1.037 

 
 

0.782-1.376 

 
.064 

 
.800 

iResults of Pearson χ2 two-sided tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 



www.manaraa.com

74 
 

 
 

  

Separate logistic regression models run by race revealed differences in factors 

associated with bed-sharing.  When examining African-Americans separately (Table 13), the 

overall corrected model was significant, F(20.81,49052.95) = 2.12, p =.002.  For African-

Americans in this sample, bed-sharing was significantly associated with breastfeeding, being 

unmarried, younger maternal age, and experiencing partner-related stress.  Significant 

predictors in order of size were:  (1) experiencing partner-related stress (OR: 1.931; 95% CI: 

1.326-2.812); (2) being unmarried (OR: 1.790; 95% CI: 1.018-3.150); and (3) currently 

breastfeeding (OR: 1.621; 95% CI: 1.029-2.555) being more likely to bed-share.  Although 

maternal age was significant (OR: 0.958; 95% CI: 0.928-0.990), the small OR suggests a very 

small change in the likelihood of bed-sharing by year of age.  The model was relatively weak, 

however, with a Cox and Snell’s R2 = 0.068 and Nagelkerke’s R2 = 0.096, meaning that 

approximately ten percent of the phenomenon of bed-sharing was accounted for by this 

model. 
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Table 13:  Logistic Regression Results for Non-Hispanic African-American Bed-
Sharing Wisconsin PRAMS Respondents 

Characteristics 
   

 ß 
   

  SE 
 
OR 

 
95% CI 

Adjusted 
Wald 

p 
value 

Abuse 
No 
Yes 

 
.413 

 
.266 

 
Referent 
0.662 

 
 

0.393-1.115 

 
2.405 

 
.121 

Birth weight 
Normal 
Low 

 
.256 

 
.268 

 
Referent 
0.774 

 
 

0.457-1.310 

 
 

.911 

 
 

.340 
Currently Breastfeeding 

No 
Yes 

 
-.483 

 
.232 

 
Referent 
1.621 

 
 

1.029-2.555 

 
4.338 

 
.037 

Depressive symptoms 
No 
Yes 

 
-.045 

 
.199 

 
Referent 
1.046 

 
 

0.708-1.544 

 
.051 

 
.821 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
-.573 
-.897 
-.914 
-.696 
-.509 
-.011 

 

 
.457 
.474 
.520 
.526 
.468 
.528 

 
0.564 
0.408 
0.401 
0.499 
0.601 
0.989 
Referent 

 
0.230-1.382 
0.161-1.033 
0.144-1.112 
0.178-1.399 
0.240-1.506 
0.352-2.784 

 
 
 

1.012 
 
 
 

.303 

Intensive Care Unit at birth 
No 
Yes 

 
.284 

 
.243 

 
Referent 
0.753 

 
 

0.468-1.213 
1.363 .243 

Marital status 
Married 
Other 

 
-.582 

 
.288 

 
Referent 
1.790 

 
 

1.018-3.150 

 
4.085 

 
.043 

Maternal age -.043 .017 0.958 0.928-0.990 6.525 .011 
Upset re: treatment based 
on race 

No 
Yes 

 
 

-.123 

 
 

.238 

 
 
Referent 
1.131 

 
 
 

0.709-1.805 

 
.266 

 
.606 

Emotional stress 
No 
Yes 

 
.087 

 
.182 

 
Referent 
.0917 

 
 

0.641-1.311 

 
.227 

 
.634 

Financial stress 
No 
Yes 

 
-.307 

 
.195 

 
Referent 
1.360 

 
 

0.927-1.994 

 
2.473 

 
.116 

Partner stress 
No 
Yes 

 
-.658 

 
.192 

 
Referent 
1.931 

 
 
1.326-2.812 

 
11.766 

 
.001 

Traumatic stress 
No 
Yes 

 
.113 

 
.203 

 
Referent 
0.893 

 
 

0.600-1.331 

 
.307 

 
.579 

iResults of Pearson χ2 two-sided tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 

 

For Whites, the overall corrected model was significant, F(20.89,49239.95) = 5.26, p 

< .001 (Table 14).  Bed-sharing was significantly associated with currently breastfeeding, 
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income level, being unmarried, and experiencing partner-related stress.  Significant 

predictors in order of size were:  (1) currently breastfeeding (OR: 2.458; 95% CI: 21.952-

3.096); (2) earning between $35,000 to $49,999 annually (OR: 1.758; 95% CI: 1.274-2.425); 

(3) being unmarried (OR: 1.703; 95% CI: 1.212-2.393); and (4) experiencing partner-related 

stress (OR: 1.394; 95% CI: 1.069-1.818).  Maternal age was not significantly associated with 

bed-sharing.  The model was relatively weak, with a Cox and Snell’s R2 = 0.080 and 

Nagelkerke’s R2 = 0.107, meaning that approximately ten percent of the phenomenon of 

bed-sharing was accounted for by this model.  
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Table 14:  Logistic Regression Results for Non-Hispanic White Bed-Sharing 
Wisconsin PRAMS Respondents 

Characteristics 
   

 ß 
   

  SE 
 
OR 

 
95% CI 

Adjusted 
Wald 

p 
value 

Abuse 
No 
Yes 

 
-.353 

 

 
.325 

 
Referent 
1.424 

 
 

0.753-2.693 

 
1.180 

 
.277 

Birth weight 
Normal 
Low 

 
-.103 

 
.246 

 
Referent 
1.109 

 
 

.685-1.795 

 
 

.176 

 
 

.675 
Currently Breastfeeding 

No 
Yes 

 
-.899 

 
.118 

 
Referent 
2.458 

 
 

1.952-3.096 

 
58.441 

 
.000 

Depressive symptoms 
No 
Yes 

 
.057 

 
.143 

 
Referent 
0.945 

 
 

0.713-1.251 

 
.158 

 
.691 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
.032 
.599 
.539 
.358 
.216 
.564 

 
.271 
.307 
.320 
.253 
.196 
.164 

 
1.032 
1.820 
1.714 
1.430 
1.241 
1.758 
Referent 

 
0.606-1.757 
0.996-3.324 
0.915-3.213 
0.871-2.350 
0.845-1.821 
1.274-2.425 

 
 
 

2.618 
 
 
 

.016 

Intensive Care Unit at birth 
No 
Yes 

 
.038 

 
.197 

 
Referent 
0.963 

 
 

0.655-1.461 

 
.037 

 
.848 

Marital status 
Married 
Other 

 
-.532 

 
.173 

 
Referent 
1.703 

 
 

1.212-2.393 

 
9.422 

 
.002 

Maternal age -.003 .012 0.997 0.974-1.020 .068 .794 
Maternal education 

< high school 
12 years 
13-15 years 
≥ 16 years 

 
 

.391 

.304 

.178 

 
 

.287 

.164 

.133 

 
Referent 
0.917 
0.809 
0.677 

 
 

0.537-1.564 
0.467-1.399 
0.385-1.188 

 
1.342 

 
.259 

Upset re: treatment based 
on race 

No 
Yes 

 
 

-.059 

 
 

.319 

 
 
Referent 
1.060 

 
 
 

0.567-1.982 

 
.034 

 
.854 

Emotional stress 
No 
Yes 

 
-.174 

 
.117 

 
Referent 
1.190 

 
 

0.946-1.498 

 
2.208 

 
.137 

Financial stress 
No 
Yes 

 
-.018 

 
.117 

 
Referent 
1.018 

 
 

0.810-1.281 

 
.024 

 
.876 

Partner stress 
No 
Yes 

 
-.333 

 
.135 

 
Referent 
1.394 

 
 
1.069-1.818 

 
6.033 

 
.014 

Traumatic stress 
No 
Yes 

 
-.077 

 
.169 

 
Referent 
1.080 

 
 

0.776-1.504 

 
.209 

 
.647 

iResults of Pearson χ2 two-sided tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 
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In summary, significant factors for bed-sharing (yes/no) differed by race, most 

notably, maternal age were significantly associated with bed-sharing only for African-

Americans, and income level was significantly associated with bed-sharing only for Whites 

(Table 15).  The strengths of the associations in the models also varied by race.  For African-

Americans, the strongest associations were for partner-related stress, marital status, and 

breastfeeding, while the strongest associations for Whites were breastfeeding, income level, 

and marital status.  These factors were different than what was originally hypothesized. 

Table 15:  Summary of Differing Factors by Race in their Associations with Bed-
Sharing for Non-Hispanic African-American and Non-Hispanic White Wisconsin 
PRAMS Respondents 

 
Characteristics 

Both Races 
n = 2,530 

OR (95% CI) 

African-American 
n = 822 

OR (95% CI) 

White 
n = 1,708 

OR (95% CI) 
Maternal race 

African-American 
White 

 
1.125 (1.166-1.961)** 
Referent 

  

Currently Breastfeeding 
No 
Yes 

 
Referent 
2.378 (1.917-2.950)*** 

 
Referent 
1.621 (1.029-2.555)* 

 
Referent 
2.438 (1.952-3.096)*** 

 
 
 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
1.090 (0.698-1.703) 
1.516 (0.913-2.518) 
1.590 (0.912-2.772) 
1.370 (0.865-2.169) 
1.256 (0.881-1.791) 
1.753 (1.283-2.396)** 
Referent 

 
0.564 (0.230-1.382) 
0.408 (0.161-1.033) 
0.401 (0.144-1.112) 
0.499 (0.178-1.399) 
0.601 (0.240-1.506) 
0.989 (0.352-2.784) 
Referent 

 
1.032 (0.606-1.757) 
1.820 (0.996-3.324) 
1.714 (0.915-3.213) 
1.430 (0.871-2.350) 
1.241 (0.845-1.821) 
1.758 (1.274-2.425)* 
Referent 

 
 

Marital status 
Married 
Other 

 
Referent 
1.701 (1.249-2.316)** 

 
Referent 
1.790 (1.018-3.150)* 

 
Referent 
1.703 (1.212-2.393)** 

 
 
 

Maternal age 0.993 (0.973-1.014) 0.958 (0.928-0.990)* 0.997 (0.974-1.020)  
Partner stress 

No 
Yes 

 
Referent 
1.468 (1.162-1.856)** 

 
Referent 
1.931 (1.326-2.812)** 

 
Referent 
1.394 (1.069-1.818)* 

 
 
 

*p < .05; **p < .01; ***p<.001 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 

 
When examining bed-sharing in its original ordinal format (versus dichotomous – 

yes/no), data screening revealed that some cells had less than five occurrences (Warner, 

2008).  Therefore, the five categories of bed-sharing (Always, Often, Sometimes, Rarely, 
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Never) were collapsed into three categories:  Frequent (Always, Often), Infrequent 

(Sometimes, Rarely), and Never.  Frequencies of these three categories revealed that 

approximately 40% of the respondents were represented in the Never and Infrequent 

categories, with the remaining approximate 20% represented in the Frequent category; thus 

the distribution appeared appropriate to examine using an ordinal logistic regression model 

(Heeringa, West, & Berlund, 2010).  The distribution of characteristics were examined by 

bed-sharing frequency for each race separately (Table 16).  For African-Americans, 

significant differences by bed-sharing frequency existed only for partner-related stress, while 

for Whites, significant differences by bed-sharing frequency existed for abuse, currently 

breastfeeding, income level, marital status, maternal education, financial stress, partner-

related stress, and traumatic stress. 

For African-Americans, the only characteristic demonstrating significant differences 

by frequency of bed-sharing was partner-related stress, with a higher percentage among 

those experiencing partner-related stress bed-sharing  infrequently (43.7%) compared to 

those reporting bed-sharing frequently (32.5%) or never (23.9%).  African-Americans 

reporting frequently bed-sharing were slighter younger (M = 24.1, Range = 15-42, SD = 

6.04) compared to those reporting infrequently bed-sharing (M = 25, Range = 13-45, SD = 

6.34), and to those who never bed-shared (M = 24.9, Range = 13-40, SD = 5.74).   

For Whites, several characteristics differed significantly by bed-sharing frequency, 

including abuse, breastfeeding, income level, marital status, maternal education, financial 

stress, partner stress, and traumatic stress.  A higher percentage of White mothers reporting 

abuse reported infrequently bed-sharing (48.5%) compared to frequent (21.7%) or never 

(29.8%).  For breastfeeding White mothers, a lower percentage reported frequently bed-

sharing (17.6%) than infrequently (42.2%) or never (40.1%) bed-sharing.  When examining 
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income levels by bed-sharing frequency, almost half of White mothers between the income 

ranges of $10,000 - $49,999 reported infrequently bed-sharing, while about half of those with 

income levels under $10,000 (42.7%) or income levels at $50,000 or more (54.5%) reported 

never bed-sharing.  A higher percentage of unmarried mothers (49%) reported infrequently 

bed-sharing compared to frequent (17.2%) and never (33.8%) bed-sharing.  When examining 

education level, a higher percentage of White mothers with less than high school education 

(16.2%) reported frequently bed-sharing compared to other education levels, while 52.4% of 

those with sixteen or more years of education reported never bed-sharing.  Across financial, 

partner-related and traumatic stress, a higher percentage of those endorsing these 

experiences of stress reported infrequently bed-sharing.  Further, those reporting never bed-

sharing tended to be older (M = 29, Range = 14-47, SD = 5.11) than those who frequently 

bed-shared (M = 28.4, Range = 15-44, SD = 5.86) or who infrequently bed-shared (M = 28, 

Range = 15-47, SD = 5.42).  In general for Whites, infrequent bed-sharing seemed to be 

more common among those mothers experiencing adverse experiences. 
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An ordinal logistic regression was conducted examining both races combined, 

however, the Test of Parallel Lines was significant, F(22.38,52738.21) = 1.948, p = .005, 

indicating a rejection of the null hypothesis of equal slopes, suggesting that the data do not 

fit this model (Heeringa, West & Berlund, 2010).   Thus, no further analysis was conducted.  

These findings could indicate a limited sample size in relation to each frequency category, 

despite attempts to screen for such issues and to address them by collapsing categories.  

Specific Aim 3: 

Determine the relationship between bed-sharing and sleep position in African-Americans and Whites. 

 First, the distribution of characteristics by race and infant sleep position were 

examined (Table 17).  For African-Americans, bed-sharing frequency varied significantly 

between non-supine and supine sleeping infants, with the majority of those placing infants 

supine to sleep reporting infrequent bed-sharing (41.5%) compared to frequent (25.4%) or 

never (33.1%), while the majority of non-supine sleepers tended to be frequent (38.9%) or 

infrequent (38.1%) bed-sharers, compared to never (22.9%), χ2(1.998) = 18.13, p < .000.  

African-American mothers who placed their infants supine to sleep were significantly older 

(M = 25.7 years, SD = 6.2) than those who placed their infants non-supine (M = 24.5 years, 

SD = 5.7), t = 2.766 (599), p = .006. 

For Whites, bed-sharing frequency, income level, and maternal education varied 

significantly between non-supine and supine sleeping infants. The majority of White mothers 

placing their infants supine to sleep reported never bed-sharing (48.3%) compared to 

infrequent (40.2%) or frequent (11.6%) bed-sharing, while the majority of non-supine 

sleepers tended to be infrequent (44.9%) or never (38.6%) bed-sharers, compared to 

frequent (16.5%), χ2(2) = 11.47, p = .004.  White mothers who placed their infants supine to 
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sleep were older (M = 29 years, SD = 5.3) than those who placed their infants non-supine 

(M = 28.3 years, SD = 5.6), though this difference was not significant, t = 1.840(438.1), p = 

.066. 
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Table 17.  Distribution of Characteristics by Sleep Position for PRAMS Respondents 

Characteristic 

African-American  White 
Supine 
n = 538 

% (95% CI) 

Non-Supine 
n = 277 

% (95% CI) 
p 

value 

Supine 
n = 1395 

% (95% CI) 

Non-Supine 
n = 309 

% (95% CI) 

 
p 

value 
Bed-Sharing 

Frequent 
Infrequent 
Never 

 
25.4 
41.5 
33.1 

 
(21-9-29.2) 
(37.4-45.8) 
(29.2-37.2) 

 
38.9 
38.1  
22.9 

 
(33.4-44.8) 
(32.6-44.0) 
(18.2-28.4) 

 
 

.000 

 
11.6 
40.2 
48.3 

 
(10.0-13.4) 
(37.6-42.8) 
(45.6-50.9) 

 
16.5 
44.9 
38.6 

 
(12.7-21.1) 
(39.4-50.6) 
(33.3-44.2) 

.004 

Abuse 
No 
Yes 

 
86.2 
13.8 

 
(83.0-89.0) 
(11.0-17.0) 

 
82.2 
17.8 

 
(77.1-86.4) 
(13.6-22.9) 

 
.137 

 
96.3 
3.7 

 
(95.1-97.2) 

(2.8-4.9) 

 
95.1 
4.9 

 
(91.8-97.1) 

(2.9-8.2) 
.326 

Birth weight 
Normal 
Low 

 
89.5 
10.5 

 
(86.5-91.8) 
(8.2-13.5) 

 
87.8 
12.2 

 
(83.4-91.2) 
(8.8-16.6) 

 
 

.478 

 
92.9 

7.1 

 
(91.4-94.2) 

(5.8-8.6) 

 
97.6 
2.4 

 
(95.2-98.8) 

(1.2-4.8) 

 
.002 

Breastfeeding 
No 
Yes 

 
78.1 
21.9 

 
(74.4-81.4) 
(18.6-25.6) 

 
78.7 
21.3 

 
(73.6-83.1) 
(16.9-26.4) 

 
.849 

 
49.0 
51.0  

 
(46.3-51.6) 
(48.4-53.7) 

 
45.3 
54.7 

 
(39.7-51.0) 
(49.0-60.3) 

.254 

Depressive symptoms 
No 
Yes 

 
71.7 
28.3 

 
(67.6-75.4) 
(24.6-32.4) 

 
69.9 
30.1 

 
(64.1-75.1) 

(24.9-35.9) 

 
.604 

 
83.6 
16.4 

 
(81.6-85.5) 
(14.5-18.4) 

 
79.8 
20.2 

 
(74.8-84.0) 
(16.0-25.2) 

.117 

Income level 
< $10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥ $50,000 

 
50.9 
12.9 
7.4 
5.7 
9.9 
6.0 
7.2 

 
(46.5-55.3) 
(10.2-16.1) 
(5.3-10.1) 
(4.0-8.0) 

(7.6-12.8) 
(4.2-8.5) 
(5.4-9.5) 

 
51.2 
14.2 
6.1 
6.1 

10.8 
5.4 
6.1 

 
(45.1-57.2) 
(10.4-19.2) 

(3.7-9.8) 
(3.7-9.9) 

(7.6-15.2) 
(3.3-8.6) 
(4.0-9.3) 

 
 
 
 

.970 

 
9.9 
5.6 
4.3 
6.0 
9.2 

12.4 
52.7 

 
(8.3-11.7) 
(4.4-7.0) 
(3.3-5.6) 
(4.8-7.4) 

(7.7-10.9) 
(10.7-14.3) 
(50.0-55.4) 

 
10.7 
5.5 
4.3 
7.9 

10.9 
18.6 
42.1 

 
(7.4-15.1) 
(3.3-9.1) 
(2.5-7.5) 

(5.2-11.8) 
(7.8-15.0) 

(14.5-23.4) 
(36.6-47.8) 

 
.038 

Intensive Care Unit 
No 
Yes 

 
84.2 
15.8 

 
(80.9-87.1) 
(12.9-19.1) 

 
87.9 
12.1 

 
(83.4-91.3) 
(8.7-16.6) 

 
.168 

 
90.2 
9.8 

 
(88.5-91.7) 
(8.3-11.5) 

 
92.9 
7.1 

 
(89.3-95.3) 
(4.7-10.7) 

 
.153 

Marital status 
Married 
Other 

 
16.9
83.1 

 
(14.1-20.1) 
(79.9-85.9) 

 
17.2 
82.8 

 
(13.4-21.8) 
(78.2-86.6) 

 
.901 

 
75.1 
24.9 

 
(72.6-77.4) 
(22.6-27.4) 

 
70.4 
29.6 

 
(64.8-75.4) 
(24.6-35.2) 

.102 

Maternal education 
< high school 
12 years 
13-15 years 
≥ 16 years 

 
30.8 
38.2 
22.1 
9.0 

 
(26.9-35.0) 
(34.1-42.5) 
(18.7-25.8) 
(6.9-11.5) 

 
25.5 
39.2 
27.6 
7.6 

 
(20.6-31.1) 
(33.5-45.2) 
(22.6-33.3) 
(5.2-11.2) 

 
 
 

.205 

 
4.7 

26.5 
27.5 
41.2 

 
(3.7-6.1) 

(24.1-29.1) 
(25.3-29.9) 
(38.7-43.8) 

 
12.1 
28.9 
27.1 
31.9 

 
(8.7-16.6) 

(23.8-34.5) 
(22.5-32.2) 
(27.1-37.2) 

 
.000 

Upset re: treatment based on race         
No 
Yes 

82.2 
17.8 

(78.7-85.2) 
(14.8-21.3) 

76.5 
23.5 

(71.0-81.2) 
(18.8-29.0) 

.059 97.0 
3.0 

(95.9-97.9) 
(2.1-4.1) 

95.9 
4.1 

(92.7-97.7) 
(2.3-7.3) .335 

Emotional stress 
No 
Yes 

 
59.8 
40.2 

 
(55.5-63.9) 
(36.1-44.5) 

 
53.2 
46.8 

 
(47.3-59.1) 
(40.9-52.7) 

 
.075 

 
70.9 
29.1 

 
(68.4-73.2) 
(26.8-31.6) 

 
69.5 
30.5 

 
(64.0-74.4) 
(25.6-36.0) 

 
.629 

Financial stress 
No 
Yes 

 
32.3 
67.7 

 
(28.5-36.4) 
(63.6-71.5) 

 
25.9 
74.1 

 
(21.0-31.4) 
(68.6-79.0) 

 
.060 

 
54.2 
45.8 

 
(51.5-56.9) 
(43.1-48.5) 

 
56.0 
44.0 

 
(50.4-61.5) 
(38.5-49.6) 

 
.569 

Partner stress 
No 
Yes 

 
49.3 
50.7 

 
(45.0-53.5) 
(46.5-55.0) 

 
45.1 
54.9 

 
(39.2-51.0) 
(49.0-60.8) 

 
.263 

 
74.0 
26.0 

 
(71.6-76.3) 
(23.7-28.4) 

 
69.5 
30.5 

 
(64.0-74.5) 
(25.5-36.0) 

.119 

Traumatic stress 
No 
Yes 

 
65.2 
34.8 

 
(61.0-69.1) 
(30.9-39.0) 

 
61.7 
38.3 

 
(55.7-67.4). 
(32.6-44.3) 

 
.335 

 

 
84.4 
15.6 

 
(82.3-86.3) 
(13.7-17.7) 

 
80.9 
19.1 

 
(75.9-85.1) 
(14.9-24.1) 

 
.159 

Notes:  Values shown are weighted percentages of women within each level of response by race. 
iResults of Pearson χ2 two-sided tests. 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 
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Hypothesis 3:  Bed-sharing will be associated with infants sleeping non-

supine for African-Americans, but not for Whites.  Of African-Americans who bed-

shared, 77% placed their infants non-supine to sleep compared to only 22.9% of African-

Americans who did not bed-share, χ2(2,1634.29) = 18.13, p = 0.000.  For Whites who bed-

shared, 61.4% of mothers placed their infants non-supine compared to 38.6% of Whites 

who did not bed-share, χ2(2,3407.92) =11.47, p = 0.004.   

When adding infant sleep position to the logistic regression model explored in 

Specific Aim 2, for African-Americans, the overall corrected model was significant, Adjusted 

Wald F(21.79,51149.82) = 2.05, p = .003.  The Cox and Snell’s R2 increased from 0.068 to 

0.073 and the Nagelkerke’s R2 increased from 0.096 to 0.103.  African-Americans who 

placed their infants non-supine were more likely to bed-share than those who placed their 

infants supine to sleep.  Currently breastfeeding, maternal age, and partner stress remained 

significantly associated with bed-sharing for African-Americans, with the ORs remaining 

about the same as the previous model.  Maternal education gained significance while marital 

status lost significance in this model (Table 18). 

For Whites, the overall corrected model was significant, Adjusted Wald 

F(21.89,51367.91) = 5.27, p < .001.  The Cox and Snell’s R2 increased slightly from 0.080 to 

0.084 and the Nagelkerke’s R2 also slightly increased from 0.107 to 0.111.  Whites who 

placed their infants non-supine were more likely to bed-share compared to Whites who 

placed their infants supine to sleep.  Currently breastfeeding, income level, marital status, 

and partner status remained significant for Whites, and the OR stayed about the same.  

Having an income level of $10,000 - $14,999 gained significance, with White mothers in this 

bracket being 1.8 times more likely to bed-share (Table 18). 
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Table 18:  Summary of Significant Factors in their Associations with Bed-Sharing 
and Sleep Position for Non-Hispanic Wisconsin PRAMS Respondents 

 
Characteristics 

African-American 
n = 822 

OR (95% CI) 

White 
n = 1,708 

OR (95% CI) 
Sleep position 

Supine 
Non-Supine 

 
Referent 
1.573 (1.077-2.297)* 

 
Referent 
1.407 (1.069-1.852)* 

Currently Breastfeeding 
No 
Yes 

 
Referent  
1.598 (1.012-2.522)* 

 
Referent  
2.444 (1.939-3.081)*** 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
0.561 (0.226-1.390) 
0.401 (0.157-1.024) 
0.415 (0.148-1.165) 
0.534 (0.186-1.533) 
0.585 (0.231-1.486) 
1.004 (0.353-2.855) 
Referent 

 
1.040 (0.611-1.770) 
1.833 (1.004-3.344)** 
1.707(0.915-3.185) 
1.407 (0.850-2.327) 
1.248 (0.847-1.838) 
1.704 (1.234-2.351)** 
Referent 

Marital status 
Married 
Other 

 
Referent 
1.745 (0.988-3.079) 

 
Referent 
1.667 (1.184-2.346)** 

Maternal age 0.963 (0.931-0.995)* 0.996 (0.973-1.020) 
Maternal education 

< high school 
12 years 
13-15 years 
≥ 16 years 

 
Referent 
1.249 (0.815-1.916) 
1.924 (1.129-3.278)* 
2.540 (1.098-5.875)* 

 
Referent 
0.938 (0.542-1.622) 
0.826 (0.471-1.448) 
0.695 (0.391-1.236) 

Partner stress 
No 
Yes 

 
Referent 
1.859 (1.272-2.715)** 

 
Referent 
1.381 (1.058-1.802)* 

*p < .05; **p < .01; ***p<.001 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 

 

Specific Aim 4:  Explore the impact of using different SES proxies to address the previous specific aims. 

Hypothesis 4:  Significant predictors of bed-sharing will be similar across all 

SES proxies.  As noted earlier, for the purposes of this analysis, the main measure used as a 

proxy for SES was income level.  Analyses for hypotheses 2 and 3 were re-run to examine 

differences among the following additional SES proxies:  Model 2: using Medicaid as 

payment for delivery, and Model 3: needing money for food.  

When performing logistic regression separately by race, for African-Americans, bed-

sharing was significantly associated with maternal education, partner-related stress, and 

placing infant non-supine to sleep across all SES measures (Table 19).  However, the 
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strength of these predictors, as well as the significance of other predictors, varied depending 

on the SES measure used. 

For African-Americans, in Model 1 (using income level as the SES measure), the 

overall corrected model was significant, Adjusted Wald F(21.79,51149.82) = 2.05, p = .003.  

Factors associated with bed-sharing, in order of strength, included:  (1) education level of 

sixteen or more years (OR: 2.540; 95% CI: 1.098-5.875) or thirteen to fifteen years of 

education (OR: 1.924; 95% CI: 1.129-3.278); (2) experiencing partner-related stress (OR: 

1.859; 95% CI: 1.272-2.715); (3) breastfeeding (OR: 1.598; 95% CI: 1.012-2.522); and (4) 

placing infant non-supine to sleep (OR: 1.573; 95% CI: 1.077-2.297) being more likely to 

bed-share (Table 19). 

In Model 2 (delivery paid for by Medicaid as the SES measure), the overall corrected 

model was significant, Adjusted Wald F(16.89,40814.81) = 2.82, p = .000.  The strongest 

associations with bed-sharing for African-Americans were:  (1) sixteen or more years of 

education (OR: 2.590; 95% CI: 1.225-5.477) or thirteen to fifteen years (OR: 1.925; 95% CI: 

1.170-3.169); (2) endorsing partner-related stress (OR: 1.916; 95% CI: 1.325-2.771); and (3) 

placing infants non-supine to sleep (OR: 1.567; 95% CI: 1.086-2.261) being more likely to 

bed-share.  African-Americans who reported using Medicaid to pay for their delivery were 

less likely to bed-share than those used another method to pay for delivery (OR: 0.550; 95% 

CI: 0.372-.0814).  Breastfeeding was no longer significant in this model (Table 19). 

In Model 3 (using needing money for food as the SES measure), the overall 

corrected model was significant, Adjusted Wald F(16.90,40776.37) = 2.32, p = .002.  The 

strongest factors associated with bed-sharing among African-Americans were:  (1) sixteen or 

more years of education (OR: 3.247; 95% CI: 1.515-6.956) or thirteen to fifteen years of 

education (OR: 1.965; 95% CI: 1.190-3.245);  (2) partner-related stress (OR: 1.912; 95% CI: 
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1.325-2.759); and (3) placing infant non-supine (OR: 1.541; 95% CI: 1.065-2.228) were more 

likely to bed-share.  Breastfeeding was not significant in this model, either (Table 19). 

In summary, when utilizing different proxies for SES for African-Americans, the 

results of the logistic regression models varied.  While maternal education, partner-related 

stress, and non-supine sleep position were significant across all three models, their strength 

differed slightly, depending on which SES proxy was used.  Breastfeeding was only 

significant in the first model (using income level), while in the second model, using Medicaid 

for delivery was significantly protective against bed-sharing.  Despite these differences, the 

Cox and Snell’s R2 were similar across the income level, Medicaid, and food models, equaling 

0.084, 0.072, and 0.062, respectively; and Nagelkerke’s R2 were also similar across all models, 

equaling 0.111, 0.102, and 0.087, respectively.  These findings demonstrate that even though 

the findings were different, they still only accounted for ten percent or less of the 

phenomenon of bed-sharing. 

  



www.manaraa.com

90 
 

 
 

Table 19:  Significant Factors across SES Measures for Bed-Sharing Among Non-
Hispanic African-American Wisconsin PRAMS Respondents 
 
Characteristic 

Odds Ratios and 95% Confidence Intervals 
Model 1:   
Income Level 

Model 2: 
Medicaid for delivery 

Model 3: 
Money for food 

Currently Breastfeeding 
No 
Yes 

 
Referent  
1.598 (1.012-2.522)* 

 
Referent 
1.434 (0.928-2.216) 

 
Referent 
1.515 (0.980-2.341) 

Marital status 
Married 
Other 

 
Referent 
1.745 (0.988-3.079) 

 
Referent 
1.627 (0.983-2.694) 

 
Referent 
1.497 (0.905-2.476) 

Maternal education 
< high school 
12 years 
13-15 years 
≥ 16 years 

 
Referent 
1.249 (0.815-1.916) 
1.924 (1.129-3.278)* 
2.540 (1.098-5.875)* 

 
Referent 
1.242 (0.821-1.879) 
1.944 (1.182-3.197)* 
2.636 (1.245-5.582)* 

 
Referent 
1.217 (0.807-1.836) 
1.965 (1.190-3.245)** 
3.247 (1.515-6.956)** 

Partner stress 
No 
Yes 

 
Referent 
1.859 (1.272-2.715)** 

 
Referent 
1.938 (1.340-2.803)*** 

 
Referent 
1.912 (1.325-2.759)** 

Sleeping position 
Supine 
Non-supine/mixed 

 
Referent 
1.573 (1.077-2.297)* 

 
Referent 
1.578 (1.092-2.281)* 

 
Referent 
1.541 (1.065-2.228)* 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
0.561 (0.226-1.390) 
0.401 (0.157-1.024) 
0.415 (0.148-1.165) 
0.534 (0.186-1.533) 
0.585 (0.231-1.486) 
1.004 (0.353-2.855) 
Referent 

  
 

Payment for delivery 
Other 
Medicaid 

 
 

 
Referent 
0.550 (0.372-0.814)** 

 

Needed money for food 
No 
Yes 

   
Referent 
1.031 (0.707-1.504) 

*p < .05; **p < .01; ***p<.001 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 

For Whites, when examining the logistic regression results by SES proxy, currently 

breastfeeding, being unmarried, placing the infant non-supine to sleep, and experiencing 

partner-related stress were significantly associated with bed-sharing across all measures of 

SES (Table 20).  Income level and needing money for food were significantly associated with 

bed-sharing in those models that used them as SES proxies.   

In Model 1 (using income level as the SES measure), the overall corrected model was 

significant, Adjusted Wald F(21.89,51367.91) = 5.27, p < .001.  Bed-sharing was significantly 
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associated with the following factors, in order of size:  (1) currently breastfeeding (OR: 

2.444; 95% CI: 1.939-3.081); (2) earning $10,000-$14,999 (OR: 1.833; 95% CI: 1.004-3.344) 

or earning $35,000-$49,999 (OR: 1.704; 95% CI: 1.234-2.351); (3) being unmarried (OR: 

1.667; 95% CI: 1.184-2.346); (4) placing infant non-supine to sleep (OR: 1.407; 95% CI: 

1.069-1.852); and (5) reporting partner-related stress (OR: 1.381; 95% CI: 1.058-1.802) being 

more likely to bed-share (Table 20). 

In Model 2 (using delivery being paid for by Medicaid as the SES measure), the 

overall corrected model was significant, Adjusted Wald F(16.924,40887.85) = 6.67, p < .001.  

Factors significantly associated with bed-sharing in this model included:  (1) currently 

breastfeeding (OR: 2.452; 95% CI: 1.957-3.072); (2) unmarried (OR: 1.666; 95% CI: 1.208-

2.298; (3) partner-associated stress (OR: 1.403; 95% CI: 1.079-1.824); and (4) non-supine 

sleep position (OR: 1.387; 95% CI: 1.057-1.819) being more likely to bed-share (Table 20). 

In Model 3 (using needing money for food as the SES measure), the overall adjusted 

model was significant, Adjusted Wald F(16.92,40837.38) = 6.86, p < .001.  The strongest 

factors associated with bed-sharing were:  (1) currently breastfeeding (OR: 2.512; 95% CI: 

1.999-3.156); (2) unmarried (OR: 1.561; 95% CI: 1.136-2.146); (3) needing money for food 

(OR: 1.575; 95% CI: 1.158-2.143); (4) placing infants non-supine (OR: 1.373; 95% CI: 1.046-

1.802); and (5) experiencing partner-related stress (OR: 1.363; 95% CI: 1.048-1.772) being 

more likely to bed-share (Table 20). 

In summary, when utilizing different proxies for SES for Whites, the results of the 

logistic regression models varied.  Currently breastfeeding, being unmarried, non-supine 

sleep position, and partner-related stress were significant across the models with similar 

strengths across each SES proxy used.  SES level as measured by income level was 

significantly associated with bed-sharing, as was the need for money for food.  The Cox and 
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Snell’s R2 were similar across income level, Medicaid, and food models, equaling 0.085, 

0.078, and 0.082, respectively; Nagelkerke’s R2 were also similar, equaling 0.113, 0.104, and 

0.109, respectively.  These findings demonstrate that even though the findings were 

different, they still only accounted for ten percent or less of the phenomenon of bed-sharing. 

Table 20:  Differing Factors by SES Measure for Bed-Sharing Among Non-Hispanic 
White Wisconsin PRAMS Respondents 
 
Characteristic 

Odds Ratios and 95% Confidence Intervals 
Model 1: 
Income Level 

Model 2: 
Medicaid for delivery 

Model 3: 
Money for food 

Currently Breastfeeding 
No 
Yes 

 
Referent  
2.444 (1.939-3.081)*** 

 
Referent 
2.452 (1.957-3.072)*** 

 
Referent 
2.512 (1.999-3.156)*** 

Marital status 
Married 
Other 

 
Referent 
1.667 (1.184-2.346)** 

 
Referent 
1.666 (1.208-2.298** 

 
Referent 
1.561 (1.136-2.146)** 

Partner stress 
No 
Yes 

 
Referent 
1.381 (1.058-1.802)* 

 
Referent 
1.403 (1.079-1.824)* 

 
Referent 
1.363 (1.048-1.772)* 

Sleeping position 
Supine 
Non-supine/mixed 

 
Referent 
1.407 (1.069-1.852)* 

 
Referent 
1.387 (1.057-1.819)* 

 
Referent 
1.373 (1.046-1.802)* 

Income level 
<$10,000 
$10,000-$14,999 
$15,000-$19,999 
$20,000-$24,999 
$25,000-$34,999 
$35,000-$49,999 
≥$50,000 

 
1.407 (1.069-1.772) 
1.833 (1.004-3.344)** 
1.707 (0.915-3.185) 
1.407 (0.850-2.327) 
1.248 (0.847-1.838) 
1.704 (1.234-2.351)** 
Referent 

  
 

Payment for delivery 
Other 
Medicaid 

 
 

 
Referent 
0.804 (0.595-1.087) 

 

Needed money for food 
No 
Yes 

   
Referent 
1.575 (1.158-2.143)** 

*p < .05; **p < .01; ***p<.001 
Source:  Wisconsin PRAMS 2007-2010.  Data file provided by WDHS. 

When comparing the models between African-Americans and Whites, for both 

races, partner-related stress and infant sleep position were significant across all SES proxies.  

However, the strength of the associations were different between races, with African-

American mothers experiencing partner-related stress being more likely to bed-share (OR: 

1.9) across the models compared to White mothers (OR: 1.4).  African-American infants 
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sleeping non-supine were more likely to bed-share (OR: 1.6) across all three SES models 

compared to White infants sleeping non-supine being more likely to bed-share (OR: 1.4).  

Further, for African-Americans, maternal education was significantly related to bed-sharing 

across all SES models.  Using Medicaid for delivery lowered the likelihood of bed-sharing by 

half for African-Americans.  Breastfeeding and marital status were associated with bed-

sharing only for Whites across all three SES models.  Income level and needing money for 

food were also significantly associated with bed-sharing for Whites in the models that used 

those SES proxies, while using Medicaid for delivery was not a significant factor associated 

with bed-sharing for Whites. 
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CHAPTER 6 

DISCUSSION 

The purpose of this study was to explore maternal-infant bed-sharing and infant 

sleep position for African-Americans and Whites in a sample of Wisconsin mothers and 

young infants.  The first specific aim sought to determine the relationship between race and 

bed-sharing.  The first hypothesis stated that consistent with other findings, African-

American mothers will report higher rates of bed-sharing compared to White mothers.  In 

this sample of mothers, significantly more African-American mothers (70.5%) reported ever 

bed-sharing than White mothers (53.5%). These findings are consistent with previous 

literature that has examined differences by race.  Broussard and colleagues (2012) found that 

66.9% of African-Americans frequently bed-shared compared to 37.5% of Whites, while 

Lahr and colleagues (2007) found that 91% of African-Americans ever bed-shared compared 

to 73.7% of Whites. 

Of important note is that these previous studies collected data prior to 2005, when 

the AAP began clearly discouraging bed-sharing (AAP, 2005).  Interestingly, despite the 

Wisconsin PRAMS data (2007-2010) being collected several years after the AAP’s policy 

statement (and a consequent shift in health care provider and health department 

recommendations), the rates remain high for both African-Americans and Whites.  These 

findings may indicate that: (1) Wisconsin health care and public health providers may not 

have changed their messaging around safe infant sleep, despite AAP recommendations 

against it, (2) African-American and White families are still bed-sharing – at least rarely, if 

not more often – despite AAP recommendations against it, and/or (3) the bed-sharing 

prevalence in Wisconsin does reflect a decrease in prevalence since the AAP’s 2005 
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recommendations, however, without a baseline to compare to, it is not possible to determine 

whether this is true. 

In this analysis, the significantly higher prevalence of bed-sharing by African-

American mothers versus White mothers in Wisconsin may also indicate a variance in the 

“uptake” of messaging aimed at reducing bed-sharing.  These findings are even more 

concerning given the higher rates of African-American infant deaths due to SIDS and 

unintentional injuries in Wisconsin (WDHS DPH, 2012). 

The second specific aim in this analysis sought to examine the determinants of bed-

sharing for African-Americans and Whites separately, with the hypothesis that African-

American mothers will have different factors (marital status, stress, and personally-mediated 

racism) associated with bed-sharing than White mothers (currently breastfeeding, lower SES, 

and less education).  Separate logistic regression models by race revealed differing factors 

associated with bed-sharing between African-Americans versus Whites.  A logistic regression 

model was first run using both races combined.  The results of that model revealed that bed-

sharing was significantly associated with being African-American, currently breastfeeding, 

income level, being unmarried, and experiencing partner-related stress.  Previous literature 

has also demonstrated the significant factors of being African-American (versus White) (Fu, 

et al., 2008; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Shields, et al., 2005; 

McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 2003; Ramos, 2002); breastfeeding 

(Ball, 2012; Broussard, Sappenfield & Goodman, 2012; Gettler & McKenna, 2011; Norton 

& Grellner, 2011; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; McCoy, et al., 2004; 

Willinger, et al., 2003; Mollborg, et al., 2011; Blair, Heron & Fleming, 2010; Galler, et al., 

2009; Santos, et al., 2009; Ball, et al., 2006; Blair & Ball, 2004; Ball, 2003; Hooker, Ball & 

Kelly, 2001); income level (Lee & Gay, 2011; Blair, Heron & Fleming, 2010; Galler, Harrison 
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& Ramsey, 2009; Hauck, et al., 2008; Glenn & Quillin, 2007; Lahr, Rosenberg & Lapidus, 

2007; McCoy, et al., 2004; Willinger, et al., 2003; Ramos, 2002), being unmarried (Broussard, 

Sappenfield & Goodman, 2012; Mollborg, et al., 2011; Blair, Heron & Fleming, 2010; 

Hauck, et al., 2008; McCoy, et al., 2004; Brenner, et al., 2003; Weimer, et al., 2002), and 

experiencing partner-related stress (Broussard, Sappenfield & Goodman, 2012). 

This discussion will first focus on the common significant factors associated with 

bed-sharing for both races, and then explore the differing factors further.  In the final 

models (including non-supine sleep), for both the African-American and White models, non-

supine sleep position, currently breastfeeding, and partner-related stress were significantly 

associated with bed-sharing for both African-Americans and Whites, and these findings are 

similar to previous studies (Broussard, Sappenfield & Goodman, 2012; McCoy, et al., 2004).  

Within these factors, the size of the ORs varied between races.  For example, non-supine 

sleep position played a larger role for African-Americans (OR: 1.6) compared to Whites 

(1.4), and experiencing partner-related stress also played a larger role for African-Americans 

(OR: 1.9) compared to Whites (OR: 1.4).   

Currently breastfeeding played a larger role for Whites (2.4) compared to African-

Americans (OR: 1.6).  In the two previous studies that explored race separately, 

breastfeeding was significantly associated with bed-sharing for both African-Americans and 

Whites.  Broussard and colleagues (2012) found that breastfeeding for greater than four 

weeks predicted bed-sharing at a higher level for African-Americans than for Whites, while 

McCoy and colleagues’ (2004) found that breastfeeding predicted bed-sharing for Whites at a 

much higher rate than for African-Americans.  These findings may also reflect the 

significantly smaller proportion in this current analysis of African-Americans who reported 

currently breastfeeding (21.7%) compared to Whites (51.7%).  The findings of differential 
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rates of currently breastfeeding for African-Americans versus Whites are consistent with 

previous research that has demonstrated lower breastfeeding rates for African-Americans 

(CDC, 2011d; Lewallen & Street, 2010; Scanlon, Grummer-Strawn, Li, Chen, Molinari & 

Perrine, 2010; Kogan, Singh, Dee, Belanoff & Grummer-Strawn, 2008).  

When models were run separately for each racial group, the significant findings 

changed.  For African-Americans, income level was no longer a significant factor associated 

with bed-sharing.  Factors that gained significance for African-Americans included maternal 

age and higher levels of education, however the OR was very small for maternal age.  Some 

studies have found that younger age has been associated with bed-sharing (Broussard, 

Sappenfield & Goodman, 2012; Blair, et al., 2010; Galler, et al., 2009; McCoy, et al., 2004).  

African-Americans in this sample who had a higher level of maternal education were more 

likely to bed-share than African-Americans with less than a high school education, however, 

these findings should be interpreted with caution given the small number of African-

American women with higher levels of education (n = 88) in this sample.  In previous 

studies, higher maternal education has been associated with a lower likelihood of bed-sharing 

across most studies examining bed-sharing in multi-racial samples (Blair, et al., 2010; Fu, et 

al., 2008; Glenn & Quillin, 2007; McCoy, et al., 2004; Brenner, et al., 2003; Willinger, et al., 

2003; Ramos, 2002; Weimer, et al., 2002) though some did not find a significant association 

(Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007). 

For Whites, in addition to the common significant factors of marital status, partner-

related stress, and breastfeeding, income level was also significantly associated with bed-

sharing.  In this analysis, in comparison to mothers earning $50,000 or more annually, White 

mothers earning $35,000-$49,999 were more likely to bed-share (OR: 1.8).  While the other 

income levels pointed in the direction of a higher likelihood of bed-sharing for lower-income 
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individuals, they lacked significance.  McCoy and colleagues (2004) found similar results – 

for Whites in their sample, lower income level was significantly associated with a higher 

likelihood of bed-sharing, but income level was not a significant predictor for African-

Americans.  Broussard and colleagues (2012) were not able to examine income level in their 

sample of data.   

This analysis is one of the first to examine the experience of racism as a potential 

factor related to bed-sharing, with the hypothesis that racism is a type of stress experienced, 

and thus, may be linked to decisions and behaviors such as bed-sharing.  Though having an 

experience of racism was not a significant factor in the model, a significantly higher 

percentage (19.8%) of African-Americans reported being upset regarding their treatment 

based on race compared to Whites (3.2%).  These experiences may still play a strong role 

within an African-American woman’s brain functioning and physiologic response, potentially 

affecting other aspects of her life and health, even if not directly linked to bed-sharing 

behaviors (Mays, Cochran & Barnes, 2007).  This finding still sheds light on the different 

contexts within which African-Americans and Whites live, which reinforces the notion that 

different cultural factors are at play for African-Americans and Whites regarding the context 

within which they make decisions about infant sleep (Resnicow, et al., 1999; Ball, et al., 2012; 

Ball & Volpe, 2012; Sobralske & Gruber, 2009; Aslam, et al., 2009; Fu, et al., 2008; Johnston 

& Johnston, 2008; Horsley, et al., 2007; Blanchard & Vermilya, 2007; van Wouwe & 

HiraSing, 2006). 

Despite significant associations in each of the regression models, the R2 values 

remained very small – about ten percent – meaning that only about ten percent of the 

phenomenon of bed-sharing was accounted for by these variables.  This finding suggests 

that the variables chosen for this analysis are not adequate to explain the phenomenon of 
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bed-sharing.  The variables for this model were chosen based on previous literature 

(Kleinbaum & Klein, 2010) regarding bed-sharing and the availability of variables in the 

Wisconsin PRAMS dataset.  Additional factors play a role in the phenomenon of bed-

sharing.  For example, one potential factor that was not examined in this analysis is each 

family’s reasons for bed-sharing (Ball, et al., 2012; Volpe, Ball & McKenna, 2012; Aslam, et 

al., 2009; Chianese, et al., 2009; Blanchard & Vermilya, 2007; Van Wouwe & HiraSing; 2006). 

Racial differences by frequency of bed-sharing were also explored.  Although an 

ordinal logistic regression found that the data did not fit the model, and this may be due to 

the small n in each frequency category.  In future years, as the sample size increases, it may 

be valuable to re-examine bed-sharing frequency within each racial group to determine if 

there are significant differences across frequency.  These findings could also suggest 

different factors (not included in the present model) are at play regarding the frequency, for 

example, infant temperament or sleep difficulties.  Further, the terms “often,” “sometimes,” 

and “rarely” could have different meanings for different people.  Other studies have used 

number of hours per night and number of nights per week to measure frequency as a 

potentially more objective measure (Sadeh, Mindell, Luedtke & Wiegand, 2009). 

Regardless, the chi-square tests by bed-sharing frequency revealed significant 

differences for African-Americans for partner-related stress only, with a higher percentage of 

mothers endorsing partner-related stress reporting bed-sharing infrequently compared to 

frequently or never bed-sharing.  For Whites, significant differences across bed-sharing 

frequency were found for abuse, breastfeeding, income level, marital status, maternal 

education, financial stress, partner-related stress, and traumatic stress.  In general, White 

mothers endorsing more adverse experiences tended to have a higher percentage of 

infrequent bed-sharing.  These findings are particularly concerning given some findings 
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supporting an increased risk of infant death for infants who did not routinely sleep with their 

parents, but had done so the previous night (Vennemann, et al., 2012; Vennemann, et al., 

2009; Scragg, et al., 1993). 

The third specific aim sought to determine the relationship between bed-sharing and 

infant sleep position in African-Americans and Whites, with the hypothesis that bed-sharing 

will be associated with infants sleeping non-supine for African-Americans, but not for 

Whites.  In this sample, bed-sharing was significantly associated with sleeping non-supine for 

both African-American and White infants, which differs from previous findings that did not 

find a significant relationship between bed-sharing and infant sleep position (Broussard, 

Sappenfield & Goodman, 2012; Fu, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Brenner, 

et al., 2003).  Similar to results in this analysis, Shields and colleagues (2005) also found that 

bed-sharing infants were more likely to be placed non-supine, and Mollborg and colleagues 

(2011) found a higher likelihood of bed-sharing infants being placed in mixed positions 

(supine/non-supine).  Flick and colleagues also found that among African-American infants, 

bed-sharing infants were twice as likely to be placed non-supine as infants who slept alone 

(Flick, White, Vemulapalli, Stulac & Kemp, 2001). 

The findings from this analysis regarding this factor is particularly troubling given 

that sleeping non-supine has been associated with an increased risk of infant death, and that 

the “Back to Sleep” (BTS) campaign has been ongoing since 1994 (AAP, 1992; AAP, 1997; 

AAP, 2002; AAP, 2012; NICHD, 1994).  The finding that sleep position is associated with 

bed-sharing in Wisconsin could potentially reflect two ideas:  (1) by the nature of bed-

sharing, parents are willing to place their infant in several different positions to sleep, 

including non-supine positions, despite the strong BTS campaign; or (2) it could be possible 

that this sub-group of individuals has not received any formal safe sleep education on either 
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BTS or bed-sharing, and thus, are at an even higher risk of infant death.  To answer these 

questions, future studies could examine in greater detail the positioning of infants who are 

bed-sharing with their mothers and could also explore whether or not, and the extent to 

which, safe sleep training was received by families.  One potential opportunity for exploring 

this information could be to add an additional question to the PRAMS survey asking 

whether or not a health care practitioner had talked to the mother about safe sleep.   

The fourth specific aim sought to explore the impact of using different SES proxies 

to address the previous specific aims, with the hypothesis that significant predictors of bed-

sharing will be similar across all SES proxies.  Contrary to this hypothesis, the significance 

and strength of the effect of the variables differed when using the different SES proxies.  

Interestingly, for African-American mothers reporting using Medicaid to pay for delivery, 

the likelihood of bed-sharing was half of that of those who used other methods to pay for 

delivery.  Thus, use of Medicaid for delivery appeared to be protective against bed-sharing 

for African-Americans.  When using needing money for food as the SES proxy, maternal 

education, partner-related stress, and sleep position remained significant, with the OR for 

maternal education of sixteen years or more increasing.  For Whites, significant factors 

remained the same across all SES proxy models, except that income level was significantly 

associated with bed-sharing in the model that utilized income as an SES proxy, and needing 

money for food was a significant predictor in the model that used food money as an SES 

proxy. 

In previous studies, SES level was not found to be a significant predictor for 

African-Americans or Whites when examined separately (Broussard, Sappenfield & 

Goodman, 2012; McCoy, et al., 2004).  In studies where all races were examined as a whole, 

most studies have found SES level to be a significant predictor of bed-sharing (Lee & Gay, 
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2011; Blair, et al., 2010; Galler, Harrison & Ramsey, 2009; Hauck, et al., 2008; Glenn & 

Quillin, 2007; Lahr, Rosenberg & Lapidus, 2007; McCoy, et al., 2004; Willinger, et al., 2003; 

Ramos, 2002), while others have not found it to be a significant predictor (Fu, et al., 2008; 

Shields, et al., 2005), and one study found that higher SES predicted bed-sharing (Blair & 

Ball, 2004).  

The differential findings regarding SES proxy used fit with the differential findings 

by SES measure observed by Braveman and colleagues (2001) when examining maternal and 

infant health factors.  These findings reinforce the importance of examining multiple 

dimensions of SES as recommended by Braveman and colleagues’ (2001), especially when 

trying to differentiate significant factors between racial groups.  The differential findings also 

reinforce the importance of examining the socioecological context in which different groups 

of individuals engage in particular behaviors.  Specifically related to this analysis, while 

Medicaid for delivery was a significant protective factor for African-Americans, it was not 

for Whites; however, income level and needing money for food were significant predictors 

of bed-sharing for Whites but not for African-Americans.   

To further elucidate the findings regarding Medicaid, important questions to answer 

could include:  in Wisconsin, what additional services do Medicaid recipients receive, and do 

any of them provide safe sleep education (or alternative places for an infant to sleep such as 

a crib).  Further, it may be useful to explore which hospitals accept Medicaid for delivery, 

and whether or not their safe sleep trainings are different than other non-Medicaid hospitals.  

One study attempted to examine the type of prenatal care received and infant sleep position, 

and found that compared to women receiving prenatal care from private physicians or 

HMOs, women receiving prenatal care from health department prenatal clinics were more 

likely to place their infants supine (Lahr, Rosenberg & Lapidus, 2005).  A similar analysis 
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could be conducted with the Wisconsin PRAMS dataset with bed-sharing as the outcome 

(versus sleep position). 

Revisiting the Socioecological Framework 

When re-visiting the socioecological framework in light of these findings, for both 

African-Americans and Whites, the parent and family-level of the framework seemed to have 

the largest impact on bed-sharing, including partner-related stress, breastfeeding, marital 

status (for Whites), and sleep position.  In particular, the findings of bed-sharing being more 

likely for those experiencing partner-related stress (for both African-Americans and Whites) 

and being unmarried (for Whites) may point to an influence of partners (potentially fathers) 

on bed-sharing, regardless of race.  Involvement and engagement of partners and/or fathers 

may affect the stress level of these families, and further, have an important influence on bed-

sharing.  These findings may additionally allude to partner-related stress directly linked to 

bed-sharing; for example, if bed-sharing behaviors interfere with the couples’ level of sexual 

or emotional intimacy (Joyner, et al., 2010; Ateah & Hamelin, 2008; Ramos, 2002).  In two 

studies, families reported not bed-sharing because of wanting privacy or their own space for 

the couple (Joyner, et al., 2010; Ateah & Hamelin, 2008).  In a survey of 215 mothers of 

young children in two California cities, 67% of mothers reported that bed-sharing interfered 

with their relationship with their partners (Ramos, 2002).   

In the infant level of the framework, no significant association between bed-sharing 

and NICU admission or birthweight were found, which may indicate that this level of 

confluence does not play as significant of a role as other levels, or it could indicate that this 

model did not include factors that were significant in this level of the framework.  For 

example, though younger infant age (less than four months) has been associated with higher 

rates of bed-sharing (Fu, et al., 2008; Willinger, et al., 2003), because of the nature of data 
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collection of this data set (with surveys being mailed out several months after the birth of the 

infant) and the limitation of the dataset as provided to the researcher, infant age was not 

included in this analysis.  In the community and society level, maternal education played a 

role for African-Americans, with those with higher education levels appearing to be more 

likely to bed-share than those with lower education levels.  Income level played a role for 

Whites, with those earning less than $50,000 being more likely to bed-share.  The differential 

findings regarding SES proxy reinforce the differential effects of community and society 

level factors on African-Americans and Whites, with income level and needing money for 

food being important factors for Whites, while use of Medicaid for delivery was an 

important protective factor for African-Americans. 

Limitations  

 This analysis poses several potential limitations.  First, only two infant-level factors 

(NICU admission and birth weight) were examined in this analysis.  Infant age and gender 

were not included in this analysis due to limited previous research demonstrating the 

significance of these characteristics.  However, when examining the literature on reasons for 

bed-sharing, infant-level factors such as illness and infant’s emotional needs or comfort have 

been identified as reasons for parents choosing to bed-share (Lee & Gay, 2011; Moon, et al., 

2010; Chianese, et al., 2009; Ateah & Hamelin, 2008; Hauck, et al., 2008; Baddock, et al., 

2006; Jenni & O’Connor, 2005; Ball, 2002; Ramos, 2002; Weimer, et al., 2002; Hooker, Ball 

& Kelly, 2001).  It is possible that this analysis missed the important effect of infant-level 

factors in this model, however, given the limited questions on the Wisconsin PRAMS 

questionnaire, these characteristics may be best explored through in-depth individual data 

collection. 
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Second, this analysis was not able to explore the individual reasons for choosing to 

(or not to) bed-share.  Information on reasons for bed-sharing would be extremely useful in 

providing information on what points must be addressed when delivering educational 

interventions.  Several of the studies on determinants of bed-sharing suggested further 

research on the reasons that particular populations of families choose to bed-share, in order 

to tailor interventions to address those reasons (Volpe, Ball & McKenna, 2012; Fu, et al., 

2008; Hauck, et al., 2008; Lahr, Rosenberg & Lapidus, 2007; Weimer, et al., 2002; Morgan & 

Johnson, 2001).  For example, if the main reasons for bed-sharing were lack of resources to 

purchase a crib, a program such as Cribs for Kids® (cribsforkids.org) in which families are 

provided a portable crib along with safe infant sleep education should be sufficient in 

reducing the prevalence of bed-sharing.  To help elucidate the reasons for bed-sharing, 

additional questions could be added to the Wisconsin PRAMS questionnaire regarding why 

families might choose to bed-share.  Despite this limitation, this analysis remains useful as a 

first step in identifying sub-populations that may have a higher likelihood of bed-sharing, 

and thus, help to identify target groups for future interventions.   

Third, the Wisconsin PRAMS survey question on bed-sharing specifically refers to a 

“bed” (versus other potential sleep surfaces).  Therefore, it is possible that mothers sleeping 

with infants on other sleep surfaces (such as couches) may not have endorsed this question 

(Lahr, Rosenberg & Lapidus, 2007).  To help clarify this information, the CDC PRAMS 

bank of questions includes questions referring to “sleep surface,” with a note stating this can 

“include a bed, crib, futon, couch, recliner, or any other surface used for sleeping,” (CDC, 

2011c, p. 129).  It may be useful to revise the Wisconsin PRAMS question to clarify it for 

families who are completing the questionnaire. 
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Fourth, it is possible that mothers under-reported their bed-sharing behaviors 

because of the stigma associated with bed-sharing (Ball & Volpe, 2012; Gurbutt & Gurbutt, 

2007).  This potential limitation has been identified in other studies as well (Broussard, 

Sappenfield & Goodman, 2012; Weimer, et al., 2002).  However, given that the PRAMS is 

an anonymous survey, it remains one of the best opportunities to collect this information 

without mothers’ fears of recrimination. 

Fifth, caution should be used when interpreting the findings for African-Americans, 

especially when considering the overall unweighted response rate for African-Americans 

(34.6%) compared to Whites (72.2%).  Further, significant differences were found between 

responders and non-responders for both races, with African-American non-responders 

tending to be slightly (but significantly) less educated and unmarried compared to 

responders, while White non-responders tended to be slightly (but significantly) less 

educated, unmarried, and younger.  Thus, these findings may not be completely 

representative of the population of Wisconsin mothers with young infants. 

This study also has several strengths.  First, it is one of a handful of studies that have 

examined bed-sharing after the AAP’s 2005 release of recommendations against bed-sharing 

and one of the only studies that is representative of both race and SES.  Third, because this 

analysis is based on the PRAMS standardized data collection procedures, there is an 

opportunity to compare results with other participating PRAMS states and for replication of 

the methods (CDC, 2011).  Fourth, the PRAMS data set contains data including bed-sharing 

and multiple socioecological factors that are not available from any other source in 

Wisconsin, and thus, is the only one at the present time that provides information about the 

nature of bed-sharing among African-Americans and Whites in Wisconsin (WDHS, 2011).  
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Therefore, this analysis serves as a first step in building a foundation of knowledge about 

bed-sharing behaviors in Wisconsin. 
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CHAPTER 7 

IMPLICATIONS 

As a result of the AAP’s 2005 recommendations, many health care providers and 

public health officials have discouraged against maternal-infant bed-sharing, often without 

describing ways that bed-sharing could be made less risky for parents who do choose to bed-

share (Ball & Volpe, 2012; Gettler & McKenna, 2010; Gurbutt & Gurbutt, 2007; see Ibarra 

& Goodstein, 2011; National Sudden & Unexpected Infant/Child Death & Pregnancy Loss 

Resource Center, 2009; and NICHD, 2006 for examples).  Such an approach withholds 

information about ways to reduce the risks around bed-sharing, and further, limits 

individuals’ abilities to make an informed decision based on their own unique situation (Ball 

& Volpe, 2012; Gettler & McKenna, 2010; Cowan & Bennett, 2009; Sobralske & Gruber, 

2009; Johnston & Johnston, 2008).  When the focus is only on discouraging caregivers from 

bed-sharing, there is a danger of alienating and stigmatizing caregivers who do choose to 

bed-share (Ball & Volpe, 2012; Gurbutt & Gurbutt, 2007). 

Many have called for culturally sensitive education on infant sleep location addresses 

the underlying cultural beliefs, environmental situations, and personal reasons that families 

consider when choosing to bed-share (Ball, et al., 2012; Ball & Volpe, 2012; Gettler & 

McKenna, 2010; Chianese, Ploof, Trovato & Chang, 2009; Cowan & Bennett, 2009; 

Sobralske & Gruber, 2009; Aslam, et al., 2009; Fu, et al., 2008; Johnston & Johnston, 2008; 

Horsley, et al., 2007; Blanchard & Vermilya, 2007; van Wouwe & HiraSing, 2006; McKenna 

& McDade, 2005).  Interventions that simply focus on changing the behavior are doomed to 

failure unless they take into account the social context in which the individual is behaving 

(Gettler & McKenna, 2010; Glass & McAtee, 2006).  Successful interventions would 

incorporate and address the unique needs and influences of the target population while 
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educating them on the known risk factors for sleep-related infant deaths, such as bed-sharing 

on soft surfaces; with individuals other than the caregivers; with smoking in the household; 

after using alcohol, drugs or medications that would impair alertness; or when excessively 

tired  (Volpe, Ball & McKenna, 2012; AAP, 2011; Gettler & McKenna, 2010; Johnston & 

Johnston, 2008; McKenna & Gettler, 2008; Horsley, et al., 2007; Baddock, et al., 2006; 

McKenna & McDade, 2005).   

This study took a first step towards designing a culturally sensitive intervention by 

examining the characteristics of the target population (Ball, et al., 2012; Ball & Volpe, 2012; 

Resnicow, et al., 1999).  Resnicow and colleagues (1999) recommend contrasting responses 

between the majority culture and racial/ethnic populations to help further clarify the extent 

of cultural tailoring required for an intervention (Resnicow, et al., 1999).  This study 

attempted to accomplish this recommendation by contrasting the characteristics of African-

Americans versus Whites around bed-sharing in Wisconsin.  Ball and Volpe (2012) also 

suggest that such an approach can help to “engage communities in discussion about how 

bed-sharing can be conducted more safely, without alienating the target community by 

attacking a culturally-valued behavior,” (p. 6).   

Overall, these findings confirm previous studies that there are differing risk factors 

associated with bed-sharing for African-Americans and Whites (Broussard, Sappenfield & 

Goodman, 2012; McCoy, et al., 2004).  Similarly, the results suggest that the use of behavior-

specific and race-specific public health messaging may help address the differing risk factors 

observed in this study (Broussard, et al., 2012).  One major implication for both practice and 

research is the importance of engaging parents on both and individual and community-level 

in the discussion around bed-sharing, including being involved in planning educational 

interventions that are salient for the target populations, as well as in planning and 
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interpreting research results regarding bed-sharing.  In this way, future messaging around 

safe infant sleep can respond to the most pressing issues for families and has potential to be 

much more effective than previous interventions.  Specifically, the differing risk factors have 

important implications for both practice and research, which are described in more detail 

below. 

Implications for Practice 

This study identified subtle differences in the factors associated with bed-sharing 

among African-American and White mothers with young infants in Wisconsin.  For 

clinicians and providers who are working with individual families, it is imperative that open 

discussions about the nature of their sleep arrangements, along with the reasons and context 

for these sleep arrangements, are discussed in an open and genuine conversation.  This 

conversation then provides an opportunity to address the issues most relevant to this 

particular family.  For example, this study demonstrates that for African-Americans in 

Wisconsin, income level is not significantly associated with bed-sharing.  Further, while an 

educational intervention around safe sleep is extremely important, a conversation about the 

family’s unique circumstances, values, and beliefs around infant sleep is also important.  

Such a conversation opens the door to discuss the additional recommendations provided by 

the AAP (2011) regarding known risk factors for infant death associated with bed-sharing 

such as a young infant, current smoker, someone who is excessively tired, medications or 

substances impairing alertness, a non-parent, multiple persons, soft surfaces, or soft bedding.  

Future discussions and messaging must incorporate this additional information regarding 

modifiable risk factors if families do choose to bed-share. 

As community-level educational campaigns and interventions are created, differences 

must be accounted for in a much deeper sense than, for example, reflecting different 
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racial/ethnic identity in the presentation of images outlined in a campaign.  By examining 

these results through a socio-ecological model, clues as to the level with the most potential 

for successful interventions can be seen (Campbell & Quintiliani, 2006).  Parent and family-

level factors seemed to have the most potential for a successful impact in this analysis, 

including identifying factors associated with bed-sharing for African-Americans (unmarried, 

higher maternal education level, partner-related stress, placing infant non-supine to sleep) 

and for Whites (breastfeeding, lower income level, unmarried, partner-related stress, placing 

infant non-supine to sleep). 

  The findings regarding the important influence of a partner could suggest an 

opportunity to engage both mother and partner in a thoughtful discussion around the risks 

and benefits of bed-sharing.  Engaging partners and fathers more in the postnatal period has 

been advocated by many due to their important role in improving infant outcomes (Lu, 

Jones, Bond, Wright, Pumpuang, Maidenberg, Jones, Garfield & Rowley, 2010; Carr & 

Springer, 2010; Alio, Salihu, Kornosky, Richman & Marty, 2010).  In a review of the 

literature, Alio and colleagues (2010) found that paternal involvement had a positive impact 

on prenatal care usage, alcohol and smoking abstinence, and reduction in low birth weight 

and small for gestational age infants. 

Further, it is important to recognize that there are differences among sub-

populations who are bed-sharing, and that these differences need to be recognized and 

addressed.  Thus, in Wisconsin, it may be necessary to craft messaging and education aimed 

at specific target audiences with higher rates of bed-sharing.  For example, this study found 

White mothers who were currently breastfeeding were almost two and a half times more 

likely to bed-share than those who were not bed-sharing, suggesting a potential need for an 

intervention tailored to breastfeeding mothers.  This population may be at particular risk of 
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receiving conflicting messages around bed-sharing, as many breastfeeding advocates also 

advocate bed-sharing to help facilitate breastfeeding (ABM, 2008; La Leche League, 2007; 

McKenna, Mosko & Richard, 1997). 

Of utmost importance, however, is that these targeted interventions take into 

account the family and environmental context as well as the cultural beliefs within which 

decisions about bed-sharing are made (Ball, et al., 2012; Ball & Volpe, 2012; Sobralske & 

Gruber, 2009; Aslam, et al., 2009; Fu, et al., 2008; Johnston & Johnston, 2008; Dahl & El-

Sheikh, 2007; Horsley, et al., 2007; Blanchard & Vermilya, 2007; van Wouwe & HiraSing, 

2006; Resnicow, et al., 1999).  Additionally, interventions must reflect deep structure, going 

beyond the color of the individuals’ skin on a billboard sign, for example, to a more salient 

message to the target audience that takes into account the “cultural, social, historical, 

environmental and psychological forces” at play within their lives (Resnicow, et al., 1999, p. 

12).  This would include a clear understanding of the target audiences’ beliefs and 

understandings about the risks and benefits of bed-sharing, including core cultural values, 

and the magnitude and type of stressors faced by them, and their racial and/or ethnic 

identity (Resnicow, et al., 1999).  For example, Ajao and colleagues (2010), in their focus 

group study, identified several misperceptions by families regarding what a “firm surface” 

meant, as well as the misperception that pillows placed around an infant on an adult bed was 

a “safe” sleep surface.  These kinds of misperceptions should be addressed in a culturally-

sensitive intervention with deep structure while acknowledging in a respectful manner that 

families may have been utilizing these with good (but not well-informed) intentions of 

providing a safe place for their infant. 

These findings also reinforce the importance of examining socioecological factors 

when infant deaths occur, especially during infant sleep.  In addition to the CDC’s 
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recommendations regarding infant death scene investigations (CDC, 2012b; Senter, Sackoff, 

Landi & Boyd, 2011; Corey, Hanzlick, Howard, Nelson & Krous, 2007; Bajanowski, Vege & 

Byard, 2007), the context of the infant’s life should be conducted as well.  The National 

Fetal and Infant Mortality Review (FIMR) suggests a perinatal systems intervention, “action-

oriented community process that continually assesses, monitors, and works to improve 

service systems and community resources for women, infants, and families” (NFIMR, 2012).  

These reviews should review the socioecological factors as well.  For example, in addition to 

reviewing infant-level factors (such as medical and genetic factors), the infant’s 

family/household context, such as, who lived in the house with the infant, if and how the 

father or a partner was involved, who cared for the infant, was he/she breastfed, where did 

he/she usually sleep, and in what position, what stressors was the mother experiencing, 

maternal depressive symptoms, and maternal age.  In the community and society level, 

exploration of the mother’s understanding of “safe sleep messaging,” the context of the 

neighborhood, maternal education level, and socioeconomic status factors (such as income, 

use of Medicaid or WIC, need for money for food).  By reviewing these factors within the 

FIMR review process, it may be possible to identify factors that place families at higher risk 

for infant death. 

Implications for Research 

The findings from this study also suggest several opportunities for future research.  

For example, the findings reinforce a need to examine in-depth the phenomenon of 

maternal-infant bed-sharing and the factors that affect the behavior.  Other researchers have 

called for a greater understanding of the context as well (Ball, et al., 2012; Ball & Volpe, 

2012; Volpe, Ball & McKenna, 2012; Sobralske & Gruber, 2009; Aslam, et al., 2009; Fu, et 

al., 2008; Johnston & Johnston, 2008; Horsley, et al., 2007; Blanchard & Vermilya, 2007; van 
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Wouwe & HiraSing, 2006; Resnicow, et al., 1999).  A better understanding of the socio-

ecological factors at play in a family’s decision to bed-share may be best accomplished using 

a qualitative approach with the individual family as a unit of analysis.  A qualitative approach 

allows in-depth, descriptive information regarding the phenomenon of study, and can help 

explain complex social phenomenon such as bed-sharing, by including interactions, 

experiences, and perspectives (Giacomini & Cook, 2000).  In particular, individual interviews 

with families would allow an in-depth focus on the family’s perspective and context of bed-

sharing, including reasons for bed-sharing, frequency of nights per week, number of hours 

per day, and the specific location of sleep, as well as details such as the caregiving structure 

and household make-up of the family (Ritchie & Lewis, 2008; Kendall-Tackett, Cong & 

Hale, 2010; Sadeh, et al., 2009; Ball, 2007).  Sadeh and colleagues (2009) developed an 

Extended Brief Infant Sleep Questionnaire (BISQ) that not only collects data on the 

frequency and duration of bed-sharing, but also the routines and other details surrounding 

the infant’s sleep ecology.  In one laboratory-based case study report, Volpe and Ball (2012) 

found that mothers engaged in a variety of infant sleep strategies throughout the night, 

including crib-sleeping, bed-sharing on a couch, and bed-sharing on an adult bed.  Thus, in-

home interviews could allow for an even greater understanding and opportunity first-hand to 

observe the natural setting of infant sleep, such as location of sleep in the home, along with 

identification of other potential risk factors such as soft bedding, etc.  Such an analysis could 

also help elucidate the exact factors at play for the increased risk of SIDS and unsafe sleep-

related infant death in sub-populations. 

 The finding that the bed-sharing rates were higher despite data being collected after 

2007 may warrant further examination of the education around bed-sharing in Wisconsin. 

Future studies may need to examine Wisconsin health care provider recommendations 
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around infant sleep.  Indeed, several studies have demonstrated limited knowledge about the 

AAP’s recommendations on infant sleep (AAP, 1992; 1997; 2000; 2005; 2011), as well as 

limited, contrary, or no advice about these recommendations by physicians, nurses, and 

pediatricians (Krouse, Craig, Watson, Matthews, Zolski & Isola, 2012; Smith, et al., 2010; 

Moon, Kington, Oden, Iglesias & Hauck, 2007; Moon, Gingras & Erwin, 2002; Morgan & 

Johnson, 2001).  One approach to collect this information in Wisconsin could be to include 

additional questions in the Wisconsin PRAMS survey, including, “Did a doctor, nurse, or 

other health care worker talk with you about how to lay your new baby down to sleep?” 

(No/Yes) (CDC, 2011c, p. 126).  Further, the State of Vermont developed a question that 

asks, “From whom or where did you get the information or advice that you received [re: 

sleep behaviors]?” with checkboxes that include:  “My mother,” “My grandmother,” “Other 

family member or friend,” “TV or Radio,” “A home health visitor,” “My hospital nurse,” 

“My obstetrician or midwife,” “My baby’s doctor,” or “Other – Please tell us:” (CDC, 2011c, 

p. 128).  This question accomplishes two purposes – determining whether or not a health 

care provider or heath visitor has given recommendations about bed-sharing, and helping to 

identify what other advice was taken into account when making this decision.  This second 

purpose may help elucidate whether or not White and African-American families are willing 

to follow advice helps provide information about what other sources of information may be 

affecting a family’s decision about infant sleep.  Some research has demonstrated that 

provider advice plays at least a small role in decisions to (or not to) bed-share (Oden, et al., 

2010; Smith, et al., 2010; von Kohorn, et al., 2010; Flick, et al., 2001), while others 

demonstrate the importance of other sources of information, such as the internet (Chung, et 

al., 2012), parenting books (Ramos & Youngclarke, 2006), magazines (Joyner, Gill-Bailey & 

Moon, 2009), and family and friends (Oden, et al., 2010). 
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A third potential area for further exploration is regarding the characteristics 

associated with frequency of bed-sharing.  It could be possible that varying frequencies of 

bed-sharing may reflect different approaches to bed-sharing – for example, those reporting 

“always” bed-sharing may take a more informed approach to bed-sharing, following 

precautions provided through multiple sources (such as Sears & Sears, 2011; Gettler & 

McKenna, 2010; Blabey & Gessner, 2009; Johnston & Johnston, 2008; McKenna & 

McDade, 2005; Sears & Sears, 2003; Mosko, Richard & McKenna, 1997).  On the other 

hand, those reporting “sometimes” or “rarely” may reflect situations in which bed-sharing 

was accidental, versus a purposeful decision (Mosley, Dailey Stokes & Ulmer, 2007).  In one 

survey, 25% of mothers reported falling asleep with their infants on chairs, sofas, or recliners 

(Kendall-Tackett, Cong & Hale, 2010).  Some studies have differentiated between intentional 

versus reactive bed-sharing, with intentional bed-sharing being a pre-planned, purposeful 

decision while reactive is in response to problems getting the infant to sleep (Ramos, 

Youngclarke & Anderson, 2007; Goldberg & Keller, 2007; Keller & Goldberg, 2004; Ramos, 

2003).  Indeed, Ball and colleagues (2000) found that though the majority of parents planned 

not to bed-share while they were pregnant, a large number of them found themselves bed-

sharing with their infants once they were born (Ball, Hooker & Kelly, 2000).  Given the 

differential risk of SIDS based on routine versus non-routine bed-sharing (Vennemann, et 

al., 2012; Vennemann, et al., 2009; Scragg, et al., 1993), collecting as much detail as possible 

regarding bed-sharing is critical to understanding the nature of (and potential dangers 

around) bed-sharing (Volpe, Ball & McKenna, 2012; Goldberg & Keller, 2007; McKenna & 

McDade, 2005).  In future years, as the sample size increases, it may be valuable to re-

examine bed-sharing frequency within each racial group to determine if there are significant 

differences across frequency.  In combination with the recommendation to collect more 
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detailed and objective frequency information, a more thorough understanding of the impact 

of frequency of bed-sharing could be explored. 

One of the most significant findings of this analysis is that when data were “rolled 

together” for these two different racial groups (African-American versus White), the results 

seemed to mask some important differences between each racial group.  This finding has 

also been demonstrated by others specific to bed-sharing (Broussard, Sappenfield & 

Goodman, 2012; McCoy, et al., 2004), but has also been demonstrated across other maternal 

and infant health factors (Braveman, et al., 2011; Alio, et al., 2010).  These findings may have 

important implications for other research areas as well, especially ones that contain racial 

disparities.  As researchers aim to close the gap in racial disparities, it may be important as a 

first step to examine differences among the racial groups.  Though the level of differences 

between ORs may seem small when examined independently, the overall implications may 

suggest different contextual and process factors that are affecting the phenomenon in the 

racial groups. 

One important point that warrants re-iteration is that the differences found in this 

analysis may not accurately represent actual differences between racial groups.  The term 

“race” is used as a social construct, meaning that its basis is not biological, but that it creates 

an artificial hierarchy within the social world between inherited disadvantage among African-

Americans and “unearned advantages” among Whites (Ford & Airhihenbuwa, 2010a, 

p.1395; Dominguez, 2008; David & Collins, 2008).  As Dominguez notes, “race operates as a 

social stratifier, resulting in racial group hierarchies and marked inequalities in resources, 

power, opportunity, and social status,” (Dominguez, 2008, p. 360).  Thus, the findings of 

this study should be interpreted within this context – findings are not stating that African-

Americans (or Whites, for that matter) behave differently as a whole.  The artificial terms of 
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“race” hide a world of complexity complicated by cultural values, environmental factors, and 

other contextual issues. 

In a highly-racialized society such as the U.S., racial differences point to different 

underlying processes that are affecting individuals’ outcomes in this country (Dominguez, 

2008).  For example, as Alio and colleagues and others have indicated, despite the perception 

that we now live in a post-racial society, the historical, societal, and individual contexts of 

racism and previous discrimination still play major roles in the outcomes of individuals today 

(Alio, et al., 2010; Dominguez, 2008; Mays, Cochran & Barnes, 2007).  Indeed, the finding in 

this sample that a significantly higher percentage (19.8%) of African-Americans reported 

being upset regarding their treatment based on race compared to Whites (3.2%) reinforces 

this issue.  These findings can help remind researchers and clinicians alike that the context 

within which individuals exist is as important as broad population-level findings (Glass & 

McAtee, 2006).  If these contextual factors are not taken into account in designing 

interventions, the interventions will not be effective (Glass & McAtee, 2006). 

In summary, this study was a first step in identifying race-specific factors associated 

with bed-sharing among African-American and White mothers with young infants in 

Wisconsin.  These findings demonstrate differences in the factors at play for African-

American and White families who bed-share.  Practice implications include, at the 

community-level, ensuring that community-level interventions incorporate the cultural and 

behavioral aspects specific to the target audience, and addressing the cultural relevance of 

the messaging by striving for salience with the target audience.  At the family- or individual-

level, discussions should remain open and non-judgmental regarding where and how the 

infant sleeps, by: (1) engaging the family (including partner) in discussions, (2) inviting the 

family to share the most relevant influences in their lives regarding their decisions for infant 
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sleep, (3) and providing additional information to support their decision, including 

precautions to take if they do choose to bed-share (as outlined in AAP, 2011).  Areas for 

further investigation include: (1) exploring the context of bed-sharing at the family level 

through qualitative methods, (2) collecting detailed information on the ecology of infant 

sleep (such as objective data on bed-sharing activities and routines), and (3) exploring of the 

messages and information received and used by the family to make decisions around infant 

sleep.  These results can help to inform development of a targeted, culturally sensitive 

approach to educating families on sleep-related infant safety.  
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APPENDIX B:  WISCONSIN PRAMS SURVEYS (PHASE 5 AND 6) 
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APPENDIX C:  DATA APPLICATION 
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APPENDIX D:  DATA USE AGREEMENT 
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APPENDIX E:  INSTITUTIONAL REVIEW BOARD SUBMISSION AND 
APPROVAL
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APPENDIX F:  DATA CODEBOOK 
Variable Label Codes1 Source 
AB Abuse before or during 

pregnancy 
1 = NO 
2 = YES Calculated 

BF5STILL Breastfeed – still 1 = NO 
2 = YES Questionnaire 

BS_DICH Bed-sharing 
dichotomous variable 

1 = NO 
2 = YES Calculated 

BS_THREE Bed-sharing with three 
responses 

1 = FREQUENT 
(Always/Often) 
2 = INFREQUENT 
(Sometimes/Rarely) 
3 = NEVER 

Calculated 

BW Birthweight categorized 
based on distribution 

1 = ≤ 2,750 
2 = 2,751-3,750 
3 = > 3,750 

Calculated 

DEP_SX Depressive symptoms? 1 = NO 
2 = YES Calculated 

GRAM Birthweight in grams Interval Birth 
certificate 

HISP_BC Hispanic? 1 = YES 
2 = NO 

Birth 
certificate 

INCOME5 Income – 12 months 
before, total income 

1 = < $10,000 
2 = $10,000 - $14,999 
3 = $15,000 - $19,999 
4 = $20,000 – $24,999 
5 = $25,000 – $34,999 
6 = $35,000 - $49,999 
7 = ≥ $50,000  

Questionnaire 

INF_ICU Infant ICU – at birth 1 = NO 
2 = YES Questionnaire 

INFLIVE5 Infant alive – now? 1 = NO 
2 = YES Questionnaire 

INFWMOM5 Infant living – with 
mom 

1 = NO 
2 = YES Questionnaire 

INQX Was questionnaire 
completed? 

0 = NO 
1 = YES Analytical 

M_ED Maternal education 
recoded 

1 = <high school 
2 = 12 years 
3 = 13-15 years 
4 = ≥ 16 years 

Recoded 

MARRIED Marital Status 1 = MARRIED 
2 = OTHER 

Birth 
certificate 

MAT_AGE Maternal Age Interval Birth 
certificate 

MAT_AGE_CAT 
Maternal age categories 
categorized based on 
distribution 

1 =  <18 
2 = 19-23 
3 = 24-30 
4 = 31-33 
5 = ≥34 

Calculated 
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Variable Label Codes1 Source 

MAT_ED Maternal Education 

1 = 0-8 YRS 
2 = 9-11 YRS 
3 = 12 YRS 
4 = 13-15 YRS 
5 = ≥ 16 YRS 

Birth 
certificate 

MAT_RACE Maternal Race 

1 = OTH ASIAN 
2 = WHITE 
3 = BLACK 
4 = AM INDIAN 
5= CHINESE 
6 = JAPANESE 
7 = FILIPINO 
8 = HAWAIIAN 
9 = OTH RACE 
10 = AK NATIVE 
11 = MIXED 

Birth 
certificate 

MH_PPDPR2 

(2007-2008) 
MH – depressed since 
birth 

1 = ALWAYS 
2 = OFTEN 
3 = SOMETIMES 
4 = RARELY 
5 = NEVER 

Questionnaire 

MH_PPINT2 

(2007-2008) 
MH – no interest since 
birth 

1 = ALWAYS 
2 = OFTEN 
3 = SOMETIMES 
4 = RARELY 
5 = NEVER 

Questionnaire 

NEST_YR Sample year  Operational 

PAB_HUS 
PAD_HUS 
PAB_XHUS 
PAD_XHUS 

(2007-2008) 

Abuse – 12 months 
before preg, h/p 
Abuse – dur preg, 
husb/p 
Abuse – 12 months 
before preg, ex-h/p 
Abuse – dur preg, ex-
h/p 

1 = NO 
2 = YES Questionnaire 

PAB6HUS 
PAD6HUS 

(2009-2010) 

Abuse – 12 months 
before preg, h/p 
Abuse – dur preg, 
husb/p 

1 = NO 
2 = YES Questionnaire 

PD_MEDIC Delivery paid – 
Medicaid 

1 = NO 
2 = YES Questionnaire 

PP_NHOPE2 
PP_SAD 
PP_SLOW 

(2009-2010) 

Hopeless 
Down, depressed, sad 
Slowed down 

1  = NEVER 
2 = RARELY 
3 = SOMETIMES 
4 = OFTEN 
5 = ALWAYS 

Questionnaire 

RACEBIAS PP-race bias 1 = NO 
2 = YES Questionnaire 
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Variable Label Codes1 Source 

SLEEPBED Sleep – someone with 
baby 

1 = ALWAYS 
2 = OFTEN 
3 = SOMETIMES 
4 = RARELY 
5 = NEVER 

Questionnaire 

SLEEPPOS Sleeping position – baby 

1 = SIDE 
2 = BACK 
3 = STOMACH 
4 = SIDE/BACK 
6=BACK/STOMACH 
7 = ALL 3 POSITIONS 

Questionnaire 

SLPOS Sleeping position 1 = SUPINE 
2 = NON-SUPINE Calculated 

SN_FOOD Need services – food 
money 

1 = NO 
2 = YES Questionnaire 

STRATUMC State stratification scheme provided by CDC Operational 
STR_EMOT 
STR_FIN 
STR_PART 
STR_TRAU 

Emotional stress 
Financial stress 
Partner-associated stress 
Traumatic stress 

1 = NO 
2 = YES Calculated 

STRS_ARG 
STRS_BILL 
STRS_DH3 
STRS_DRG 
STRS_DVS 
STRS_FM3 
STRS_FT4 
STRS_HOM 
STRS_JL3 
STRS_JOB 
STRS_MOV 
STRS_PG 
STRS_WRK 

Stress – argue lots 
Stress – couldn’t pay 
bills 
Stress – others died 
Stress – others drug 
Stress – divorce 
Stress – family ill 
Stress – physical fight 
Stress – homeless 
Stress – husb/partner 
jail 
Stress-husband partner 
job 
Stress – moved 
Stress – husb/part 
pregnancy no 
Stress – mom lost job 

1 = NO 
2 = YES Questionnaire 

SUD_NEST Calculated variable for analysis plan 
(STRATUMC*10000) + NEST_YR Operational 

TOD_YR4 Today’s year  Questionnaire 
TOTCNT For analysis plan  Operational 

URB_RUR Maternal residence 1 = URBAN 
2 = RURAL 

Birth 
certificate 

WTANAL Analysis weight variable calculated by CDC Operational 
Notes: 
1The coding of some Yes/No variables is different (for example, in some 1 = No, while in others 1 
= Yes). 
2Reverse order from previous year and vice versa. 
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