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Summary
Studies designed to assess the efficacy of behavioral sleep interventions for infants and young
children often report sleep improvements, but the generalization to children and families of
diverse backgrounds is rarely assessed. The present study describes a systematic review of the
racial, ethnic, and socioeconomic diversity of behavioral sleep intervention studies for young
children. Thirty-two behavioral sleep intervention studies (5,474 children) were identified using
PRISMA guidelines. Each study was coded for racial and ethnic composition, parental
educational attainment (an index of socioeconomic resources), and country of origin. Racial or
ethnic information was obtained for 19 studies (60%). Study participants were primarily White
and from predominantly White countries. Overall, 21 (66%) of the included studies provided
information on parental education. Most of these studies had samples with moderate to high
educational attainment. Behavioral sleep intervention studies to date include samples with
insufficient diversity. Overall, this study highlights a critical gap in pediatric sleep intervention
research and supports a call to further include families from diverse backgrounds when assessing
behavioral sleep interventions.

Keywords: sleep; diversity; race; ethnicity; behavioral intervention; pediatrics; extinction; infant;
children
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Abbreviations

AUD Australian dollar

BSI behavioral sleep intervention

CAN Canadian dollar

SES socioeconomic status

PRISMA preferred reporting items for systematic reviews and meta-analyses

PROSPERO international prospective register of systematic reviews

RCT randomized controlled trial

Downloaded for Anonymous User (n/a) at Indiana University Ruth Lilly Medical Library from ClinicalKey.com by Elsevier on July 30, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.



DIVERSITY IN BEHAVIORAL SLEEP INTERVENTION STUDIES 4

Diversity in Pediatric Behavioral Sleep Intervention Studies

Pediatric sleep problems are universal and impact families across racial, ethnic, and
socioeconomic (SES) or educational backgrounds.[1, 2] Behavioral sleep interventions (BSIs)
designed to support these families should likewise demonstrate efficacy across diverse samples.
BSlIs refer to a variety of strategies used to encourage self-soothing in young children and to
reduce night wakings requiring parental intervention.[3] Common BSI approaches include
extinction or modified extinction, and BSIs are common recommendation to families with young
children, particularly in Western countries.[4]

Within the field of pediatric sleep medicine, minimal data exist on the diversity (or lack
of diversity) of samples included in BSI efficacy studies. Without this knowledge, clinicians and
researchers cannot, with confidence, recommend BSils for all families. BSI efficacy may vary
across diverse families, as race, ethnicity, and culture influence parental sleep expectations, child
sleep location, parental trust in clinician advice, parental access to information, and nighttime
feeding practices.[5-9] Similarly, the efficacy of BSIs in families with low SES resources may
vary as a function of parental work and school commitments, child sleep location, and child
media exposure.[10-13] Each of the studies highlighted above, demonstrate how sleep, especially
early in life, is influenced by a variety of familial factors. Given the potential range in BSI
efficacy among diverse families, the goal of this study was to investigate the gross level of
diversity in BSI efficacy studies for young children—in order to assess whether the included
samples reflect the wide range of families BSIs often serve.

We first reviewed the pediatric sleep literature for the presence of sleep problems in
families across several racial and ethnic groups. Within this study, race and ethnicity
classifications/categories follow the guidelines provided by the National Institutes of Health

(NIH) in the United States and refer to the classification of individuals based on their geographic
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heritage, ancestors, or culture. These classifications include American Indian or Alaska Native,
Asian, Black or African American, Native Hawaiian or Other Pacific Islander, and White.[14]
NIH also provides two categories for ethniciliispanic or Latino andNot Hispanic or Latino.
Sleep problems are common in White, Hispanic or Latino, Asian, and Black or African
families.[2, 15-19] For example, chronic sleep curtailment or persistent short nighttime sleep
duration is a documented behavioral sleep difference for Black or African, Latino or Hispanic,
and Asian children.[11]n some studies, race was an explicit variable of interest and was
measured directly from families.[2] In others, race was captured by country of origin [17] and
reflected the predominant race or ethnicity of that country. Regardless of measurement approach,
numerous studies support the overall presence of sleep problems in families from diverse racial
and ethnic backgrounds. Given the well-documented support for the presence of sleep problems
across diverse families, we expected that BSI efficacy studies would include White, Hispanic or
Latino, Asian, and Black or African American families.

We also reviewed the pediatric sleep literature for sleep problems in families with
varying SES resources. Indeed, pediatric sleep problems are common across families with high,
middle, and low SES resources; however, some studies report significantly higher rates of sleep
problems in families with low SES resources.[2, 19-21] For example, McLaughlin Crabtree and
colleagues (2005) [2] assessed the sleep of 3,371 children ages 2 to 7 years. Children from
families with less income had more sleep problems, more daytime sleepiness, and less nighttime
sleep. Similarly, Rona et al. (1998) [E3sessed sleep in 14,372 young children and found more
sleep problems in families with less maternal education (their index of SES resources).
Moreover, within families with low SES resources, several additional factors can influence the

sleep of young children including family chaos [22], sleep location crowding [23], food
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insecurity [24], and neighborhood deprivation.[25] Inclusive of these factors, child sleep
problems are documented across families with high, moderate, and low SES resources [26].
Thus, we hypothesized that BSI efficacy studies would include families with a similar range of
SES resources. Within this study we do not mean to imply that all infant/child sleep problems
could or should be addressed via a BSI, rather we aimed to assess the inclusion of diverse
samples in BSI efficacy studies in young children.

Methods and Results

A systematic review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelinesT[iaig]study was registered
with the International Prospective Register of Systematic Reviews (PROSPERO), registration
number CRD42017070146.

Study Selection

To be included in this systematic review, studies were required to meet the following criteria:
1. Study samples included children five years or younger and/or expectant mothers. This
age group was selected as our study aim was to assess the diversity in BSI efficacy
studies in young children. Further, BSI is widely considered to be an evidence-based
approach for the treatment for bedtime problems and night wakings in young children

[28] with less evidence supporting efficacy in other pediatric age groups.

2. Studies were published in peer-reviewed journals.

3. Studies were published in English.

4. Studies were published within the past 30 years.

5. Quantitative data were included in the study. Qualitative studies can provide strong and
rich information for how, when, and why BSI are implemented, as well as on intervention

development and tailoring. Qualitative studies were excluded; however, as there is debate
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in the field as to whether qualitative data can be used to establish intervention efficacy,

the focus on this review.

6. Studies included the evaluation of how a behavioral sleep intervention influenced child
sleep. Studies that focused on only change in parenting behavior or sleep-related
cognitions were excluded.

7. For longitudinal studies with reports in more than one article, the paper with the largest
sample was included.

8. Aside from sleep concerns, studies included children who were otherwise typically
developing (i.e., did not focus primarily on children with known neurodevelopmental
disorders or risk, such as autism spectrum disorder, Fragile X syndrome, prematurity).

Data Sources and Searches

Online searches of PubMed (United States Library of Medicine), Web of Science Core
Collection, PsycINFO (Wolters Kluwer Health OvidSP), and CENTRAL (Cochrane Central
Register of Controlled Trials) databases were performed on Jarj@91® using the following
search terms: sleep, intervention, behavioral, extinction, infant, and child. When available, filters
were used to select additional search criteria, including clinical trials, pediatric samples, and
English as the primary publication language.

Through this process, 672 potential articles were identified (Figure 1). Article titles and
abstracts were initially screened for 1) the inclusion of samples with children five years and
younger and/or expectant mothers and 2) the evaluation of a behavioral sleep intervention. If the
study met these criteria (based on the title or abstract), the full text was then retrieved and
reviewed. Additional studiex & 18) were also considered for review by searching the reference

section of each full-text article reviewed.
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Data Synthesis and Analysis

The main variables of interest for this study were race, ethnicity, and family SES
resources (e.g., education, family income). Secondary variables of interest were country of origin
and type of behavioral intervention (e.g., information/education, support group/meeting, use of
modified or classic extinction intervention approaches).

Variables of interest were not consistently reported across studies (i.e., parental years of
education vs. degree received). To address these inconsistencies, we created a binary variable to
distinguish betweeWhite anddiverse participant groups, as well as between moderate to high
and low SES resources. These classifications reflect the most common sample characteristics
reported across studie®’kite and moderate to high SES resources). These classifications were
not intended to rank the groups, but rather to provide a clear presentation of the diversity (or lack
of diversity) across studies. If a study did not provide descriptive information for racial, ethnic,
or SES variables, we attempted to contact the corresponding author to request additional
information (summarized in Table 1). If detailed information was not available in the original
dataset, we asked the author (if possible) to select one of our respective binary codes (detailed
below).

Socioeconomic Resources. TO assess the SES resources, we first noted what type of
information was provided across all studies (e.g., two-parent family, college degree, years of
education completed, family income, and occupation type). As illustrated in Table 2, the reported
elements of SES resources varied greatly across studies, and we therefore could not identify one
consistent SES variable. Regardless of the SES resource type reported, all studies are
summarized in Table 2. To combine studies for further descriptive analyses, we chose the most
commonly reported index of SES resources—parental education. To combine across studies that

reported percentage of the sample with a degree and studies that reported mean years of
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education, we created a dummy code. Values of (1) denote that 50% or more of the sample
completed a college degree or a post-secondary education and values of (0) denote that less than
50% completed a college degree or post-secondary education. This ratio was built on US
population estimates. Roughly half of US adults have a college degree or a post-secondary
education. We intended for this to be a relatively easy standard to represent SES diversity within
studies. With this 50/50 binary code, 22 of the 32 studies are included in the summary analyses
(see below), rather than only 15 studies if reporting only percentage of the sample with a degree,
and 6 studies if reporting mean years of education (see Table 2). Parental education is commonly
used as an indicator of family SES resources within the pediatric sleep literature.[29] As argued

in EI-Sheikh et al. (2013) [29}he highest level of obtained education can be usedeas

approach to conceptualizing SES resources and reflects an approximate index of non-material
resources— in this case skills or knowledge.[30] Parental education reflects only one element of
SES resources; thus, further discussion of this variable will directly reference parental education
rather than the more global term SES resources.

Race and Ethnicity. When authors reported the racial composition of their sample, we
present it as such (Table 3); however, most studies did not provide sample racial information, or
they provided only a rough summary. Without an existing standard for acceptable racial (or
ethnic) diversity in research samples, we selected a ratio that builds on the percentage of White
residence in the four countries in which the majority of studies were conducted: US (70%)
Australia (77%), Canada (73%), and the UK (87%), per recent census data. As some of these
studies were conducted decades earlier, when rates of individuals from minority racial groups

were lower, an 80% threshold was used.
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For ethnicity, only 13 participants across four studies [39, 56, 63, 64] were reported as
Hispanic or Latino. Using NIH ethnicity standards, the participants from Brazil were classified
asHispanic or Latino; howeverthis is an external classification and we acknowledge that many
individuals from Brazil do not self-identify d&ispanic or Latino given their historic European
heritage (primarily from Portugal and Germany). This may be particularly true for individuals in
the Pelotas region of Brazil—the location of the included study.[59] Given the low rates of
reported ethnicity across studies, we did not create a dichotomous variable for ethnicity. Instead,
all available data are described below.

Country of Study Origin. We extracted information on the country of origin for each
study. We then estimated a rough racial composition based on the most prevalent race per that
country’s most recent census data. For example, we assumed that Adachi et al. [31] included a
predominantly Asian sample because the data were collected exclusively in Japan. Our
categorizations included predominantly Asian and predominantly White. Brazil was classified as
predominantly White given the demographics of the study’s catchment area—the southernmost
region of Brazil—wherein 82% report a race of Branco (White Brazilin).

Intervention type. Each study evaluated a BSI in young children (between birth and five
years of age) or expectant mothers. Each intervention was classified based on the inclusion of
one or more of the following intervention types: (a) information/education; (b) support
group/meeting; (c) modified extinction; (d) unmodified extinction; and/or (e) other. Studies did
not need to have a comparison group to be included, but they did need to assess the efficacy of a
BSI on child sleep. Informational/educational interventions included providing parents with
information about infant or child sleep patterns and cycles, sleep-onset associations, settling

techniques, and/or routines. This information was delivered via written materials, group teaching
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sessions, and/or one-on-one health care professional meetings. Support group/meetings included
interventions that provided weekly to monthly support meetings for parents and caregivers.
Modified extinction approaches included the Ferber method, periodic checks on children, and
graduated withdrawal of active parental presence and soothing at bedtime. Classic extinction
included studies that instructed parents to prepare their child for sleep and leave without
providing additional support throughout the night. The ‘other’ category captured interventions
that blended strategies such as personalized coaching on parental reactions to infant crying, using
‘non-feeding’ settling techniques, and/or focal feedings.
Study Selection

Six hundred and seventy-two articles were retrieved from the database searches (Figure
1). First, duplicate titles and studies before 1989 were removed using automated filters. The
remaining study titles and abstracts were examined by two separate coders. Codes included: (1)
recommend for full-text review (yes or no) and (2) exclusion reasons (could indicate up to seven
exclusion reasons, detailed below). Inter-rater agreement (Cohen’s Kappa) was calculated for the
full-text review codeX = .68) and each of the exclusion reasdnsge .72 - .99).
Disagreements on full-text reviews (i.e., studies recommended by only one coder) were
discussed at team meetings and final determinations were made by group consensus. One
hundred and six full-text articles were downloaded and coded for inclusioryg), exclusion
reasonsi range .78 - .99), and the same disagreement procedure was followed. These coders
then reviewed the reference list of the selected studies (a process called pearling) to see if any
additional studies could be identified£ 18 were recommended for full-text review). These

studies went through the same process noted above.
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In sum, excluded studies did not address BSls efficacy (70%), did not include children
five years of age or younger (33%), were duplicated across search engines (25%), focused on
children with neurodevelopmental disorders or risks (23%), were not quantitative (e.g., they were
case studies) (8%), were published more than 30 years ago (< 1%), and were excluded because
they reported on an already included sample, but with fewer participants (< 1%). Excluded
studies could fit several of the categories above (hence the total above 100%). No studies were
removed because they were not in a peer-reviewed journal or were not in English, which likely
reflects the selected search engines that include studies predominantly written in English and
studies that require peer-review for database inclusion.

Once the final 32 studies were selected, two researchers independently coded each study
for all variables of interest (intervention type, sample age and size, country of study origin,
ethnicity, and parent education). Their agreement rangedifrorf9 to .99. All coding
differences were discussed at consensus meetings. In total, 11%afitidées of interest codes
were discussed and determined via group consensus.

Study Characteristics

For a summary of each included study, see Table 1. The studies included a total of 5,474
children from birth to 62 months of age. Twenty studies (69%) provided race or ethnicity
information. Race or ethnicity information was provided in 14 (44%) of the original publications
(or provided reference materials) and 6 authors (19%) provided this information via e-mail
follow-up (Table 3). Twenty-four studies (75%) provided information on parental education (

23, 72% in the publicatiom; = 1, 3% from e-mail correspondence), summarized in Table 2.

Country of origin could be coded across all studies.
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Parental Education. Of the 21 studies with parental education information, 15 (71%) had
samples wherein 50% or more of the sample completed a college degree or post-secondary
education. For the six studies that reported parental education in years, the averages ranged from
14 to 17 years. In sum, families across most studies had moderate to high levels of education.

Race or Ethnicity. As illustrated in Figure 2, White was the most common racial group
(78% of participants) anot Hispanic or Latino was the most common ethnic group. This
estimate draws only from the 16 studies=(3,908) that reported sample racial and/or ethnic
composition. When extracting race or ethnicity from country of origin (with all studies included),
31 of the 32 studies were conducted in predominantly White countries (Figure 3). For the
purposes of this review, Australia, New Zealand, and Brazil were classified as predominantly
White based on census data. Admittedly, these regions are more diverse than the other
predominantly White countries included. No studies were completed in African countries and
only one study was conducted in South America (Brazil). Additionally, no studies incorporated
race or ethnicity into their statistical approach to assessing BSI efficacy.

Discussion

Infant/child sleep problems are common in families with racial, ethnic, and SES
diversity; however, BSI studies designed to serve families with sleep difficulties historically
include samples that are predominantly White with moderate to high levels of education. This
phenomenon is common in research and often reflects logistical and sometimes geographical
study limitations. To provide families with the best BSlIs for their children, researchers should
include samples that are more diverse.

BSI use and recommendations vary across cultures and it should not be assumed that BSI
recommendations are universal across countries or cultures. The goal of this paper is not to

determine where or when a BSI could or should be used. Rather, we aimed to assess if the larger
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field recommendations for BSIs are built on diverse and representative samples and if there is a
mismatch between the populations that utilize BSIs and the populations/samples used to
demonstrate their efficacy.

Notably, some of the studies £ 12) included in this review were completed over 20
years ago. However, these studies inform contemporary clinical recommendations, which do not
account for the lack of diversity used to establish these pediatric sleep medicine norms. When
considering only studies published with the past 10 years, participant race or ethnic diversity is
slightly higher, with 75% of participants reported as White (from the studies that reported race or
ethnicity). For education, 75% of the reporting studies had samples wherein over half of parents
had a college degree or post-secondary education. The noted improvements in reporting race,
ethnicity, and SES information within the last 10 years is encouraging; however, BSI efficacy
studies still do not truly reflect the diverse families they often aim to serve.

In an era of precision medicine and the application of interventions that uniquely fit
families and patients, it is prudent to assess BSI efficacy using diverse samples. As demonstrated
in this study, current BSI efficacy research does not adequately represent the wide range of
families impacted by child sleep problems.[2, 16, 18] Previous studies highlight that these
underrepresented families may be even more impacted by the negative developmental sequelae
associated with pediatric sleep problems. This study is not meant to imply that behavioral sleep
interventions do not work for diverse families—rather we hope to encourage researchers and
clinicians to acknowledge this limitation and actively seek, design, and implement studies that
incorporate diverse samples. Although we were unable to assess other measures of diversity such
as culture, religion, housing, and family structure, future studies should also consider these

important factors when striving to increase the diversity of samples in BSI efficacy research.
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Increasing diversity in BSls also goes beyond the samples used in efficacy studies.
Historically, most BSIs were designed by White researchers or clinicians for White families with
moderate to high SES resources. A growing body of research documents that culturally adapted
interventions and parent training programs optimize outcomes for diverse families.[32-35] The
BSI field can build on this literature and design or adapt interventions for diverse samples. For
example, Mathews and colleagues (2Q36) customized a safe sleep messaging program
designed for African American families to successfully reduce risky sleep behaviors (in this case,
soft bedding use). Interventions designed for diverse families and tested within diverse samples
may maximize family acceptability, adherence and ultimately BSI success.

Although the concept of this study is unique, it is not without limitations. Most notably,
the inclusion of studies only published in English likely biased our search to samples that were
less diverse. Additionally, although our measures of diversity (race, ethnicity, and education) are
a starting point for examining the diversity of samples included in BSI efficacy studies, these
measures have limited the breadth and depth of our discussion surrounding diversity. We readily
acknowledge that the categoriediiite anddiverse are broad and do not fully capture family
race, ethnic, or cultural elements. However, we felt the use of these categories, although flawed,
was justified to allow us to assess diversity across BSI efficacy studies in young children.
Additionally, our selection of 80/20 and 50/50 ratios for racial and educational diversity likely
impacted our presentation of diversity. The use of alternative ratios could change the
presentation of the provided results.

There may also be a selection bias within the included BSI studies, wherein families from
diverse backgrounds may be less likely to implement or may be less interested in BSls. We are

not aware of research documenting this selection bias, and we are therefore assuming that the
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pattern identified in this study reflects sampling techniques more than parental preference. This
review was designed to capture a systematic selection of studies. It does not reflect all BSI
efficacy studies published to date—only those captured by our search terms, filters, and specified
inclusion/exclusion criteria. It is likely some studies are missing. Importantly, we do not believe
the missing studies are systematically biased to exclude diverse samples, and therefore does not
affect the overall findings of our study. Finally, our systematic search using criteria of children
five years and younger limits the application of this study to the larger pediatric sleep field.

When interpreting the findings of this study, it is important to consider cultural sleep
norms and how these norms influence parental expectations and actions surrounding child sleep.
The use of BSls is considered by many to be a part of Western parenting [37], and many cultures
around the world may not value BSI as a method to improve child sleep. For example, families
from predominantly Asian countries are more likely to room and bed-share than families in
predominantly White countries. [17] Strong “Westernized” beliefs around childrearing that value
the development of autonomy and setting schedules can predict increased use of strategies that
involve ignoring young children’s crying at bedtime.[37] Further, diverse groups within Western
countries may have different parental beliefs and practices around sleep. For instance, Patrick
and colleagues (2016) [12] reported comparable parental reports of sleep problems in Black and
White preschool-aged children, but distinct differences in parental confidence and actions around
sleep. Black parents were less likely to report a consistent bedtime routine and more likely to
report sleep onset associations. Thus, less frequent utilization and/or acceptability of BSIs among
diverse parents is one potential contributor to the lack of diversity in BSI research.

In sum, researchers examining BSI efficacy should work to incorporate samples that are

more diverse, with metrics that extend beyond race, ethnicity, and education. The present study
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highlights a discrepancy between the range of families with children who experience sleep
problems and the diversity of samples included in the efficacy studies for interventions

recommended by researchers, clinicians, and experts.

Practice Points

» Behavioral sleep interventions for infants and young children have not been studied in
sufficiently diverse samples.
» The efficacy of behavioral sleep interventions is not established in diverse families pnd
recommendations should be weighted accordingly.

Research Agenda

» This study highlights a critical need for diverse samples in behavioral sleep intervention
efficacy studies.

« Family diversity including race, ethnicity, socioeconomic resources, culture, religior
housing, and family structure should be included in future behavioral sleep intervention
studies.
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Table 1

Descriptive elements of reviewed studies

Age Control or Race or
Range Comparison Ethnicity = Education Country of
Study N (months) Study Design  Type(s) of Intervention Group Report Report Origin
Adachi et 194 4-7 Prospective  Information/education Control Not Not Japan
al., 2009°1 cohort reported  reported
Adair etal., 292 4-9 Prospective Information/education Control Published Published USA
19920 cohort
Adams & 38 18-48 RCT Information/education,  Control Published  Published USA
Rickert, Modified extinction
19890
Blunden, 39 8-51 Single group Other Neither Not Published  Australia
201119 pre- and reported
posttest
Crncec et 90 5-12 Retrospective  Modified extinction Neither Published Not United
al., 2010 chart review reported  Kingdom
Eckerberg, 76 4-18 RCT Information/education, Comparison Published Published Sweden
2002142 Support group/meeting,
Modified extinction
Galland et 802 Birth-6 RCT Information/education Control Published  Published New
al., 20174 months Zealand
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Gradisar et
al., 2016*4

Hall et al.,
20064

Hall et al.,
201516

Hauck et al.,
2012147

Hiscock &
Wake,
200214

Hiscock et
al., 200849

Kerr et al.,
1996!°7

Matthey &
Crncec,
201251

Mindell et
al., 201152

Paul et al.,
20165

43

39

235

178

156

328

202

33

272

279
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6-16 RCT Information/education,
Modified extinction, Other
6-10.5 Single-group  Information/education,
pre- and Modified extinction
posttest
6-8 RCT Information/education,
Modified extinction
4-6 Prospective, Other
pre- and
posttest
6-12 RCT Information/education,
Modified extinction
4-24 Cluster Information/education,
Randomized Modified extinction, Other
Trial
3 RCT Information/education
6-18 Single-case Modified extinction
replication
design
6-36 RCT Information/education
.5-12 RCT Information/education

25
Control Not Published  Australia
reported
Neither Published Published Canada
Control Published Published Canada
Control Not Published Australia
reported
Control Provided Published Australia
via email
Control Not Published Australia
reported
Control Not Not United
reported reported Kingdom
Comparison  Provided Provided Australia
via email via email
Control Provided Published USA
via email
Control Published Published USA
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Pinilla & 33
Birch,
199354

Pritchard & 31
Appleton,
19881l

Reid et al., 49
19990581

Rickert & 50
Johnson,
198867

Sadeh, 50
19940581

Santos et 552
al., 2016°%

Scott & 120
Richards,
199067

Seymour et 45
al., 1989°%

St. James 610

Roberts,

20012
Stremleret 30
al., 2006

Birth

9-42

16-48

6-54

9-24

3-24

1-18

9-60

Birth-9

Birth-3
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RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Other Control

Information/education, Comparison
Support group/meeting

Modified extinction, Control
Classic extinction
Classic extinction, Other Control
Modified extinction, Comparison
Other
Information/education Control
Information/education, Control
Support group/meeting
Information/education, Control
Classic extinction
Information/education, Control
Other
Information/education Control

Provided
via email

Not
reported

Published

Not
reported

Not
reported

Published

Not
reported

Published

Published

Not
reported

PublighedPublishedl

Provided
via email

Not
reported

Published

Published

Published

Not
reported

Published

Published

26

USA

United
Kingdom

USA

USA

Israel

Brazil

United
Kingdom

New
Zealand

United
Kingdom

Canada
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Stremler et 246 Birth RCT
al., 2013%4

Symon et 99 6-12 RCT
al., 2012

Weir & 51 4-54 RCT

Dinnick,

19886

Wilson et 152 34-62 RCT
al., 20147
Wolfson et 60 Birth-3 RCT
al., 1992

Information/education Control Published Published Canada
Information/education Neither Provided Not Australia
via emall reported
Other Control Not Not United

reported reported Kingdom

Information/education Control Published Published USA
Information/education Control Not Published USA
reported

Total/Range 5,474 Birth—-62 RCT=
24 (75%)

Info/edu = 23 (72%) 24 Control  Published Published Coded
Support group = 3 (9%) (75%) 14 (44%) 23 (72%) 32 (100%)
Modified ext = 11 (34%) Via e-mail Via e-mail

Classic ext = 3 (9%) 6 (19%) 1 (3%)

Other = 9 (28%)

Note. RCT = Randomized controlled tridDetails for this cohort were published in reference manuscript [69], Not reported = this
information was not provided in the article text and the corresponding author either did not respond to our e-mail request or we were

unable to locate a current e-mail address.
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Table 2

Study socioeconomic reports for participants
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= m ) 5 @)
e & & 3
D 9 D 3 =
L = D (9}
r il
Study ~ > Notes
Adachi et al., 2009* Mothers employed outside of home -30%)
Adair et al., 1992 Parent some high school (8%), high school (46%), college d
(46%)
Parent gainfully employed (31%)
Adams & Rickert, 1988 11% single; 89% marri¢
Blunden, 2011*® 14.% 90% “undertaking” higher educati
Eckerberg, 20082 11% elementary schooling, 71% upper secondary schooling
higher education
Galland et al., 2017 Maternal secondary schooling (24%), Postsecondary (15%), ¢
degree or higher (61%)
Gradisar et al., 2017 Maternal less than high school (2%), high school diploma (1
completed higher education (79%);
Household AUD Income < $50,000 (16%), $50,000-$80,000 (30%), >
$80,000 (44%)
Hall et al., 2006* 16.7 Household CAN income (Range, $10,00 >$110,000, majority :
$60,000 to $89,000)
Hall et al., 2015 17.C Household CAN income (Range, $10,000 to > $110,000;

Hauck et al., 20187

$90,000)

Parent college degree (63%), Parent living with partner (
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=0
=5 8 g 9
D = «Q o =5
i) ) 3 @
=) o) 1)
Study Notes
Hiscock & Wake, 2008 Parent college degree (67
Hiscock et al. 2008°) Parent postgraduate degree (50%), parent high school diploma
less than high school (17%); index of high (18%), medium (32%), and
low (50%) social disadvantage
Mindell et al., 20112 Parent high school (7%), some college (29%), coldegree or highe
(64%);
Household income: < $30,000 (4%), $30,000 - $39,999 (16%),
$40,000 - $49,999 (10%), $50,000 - $74,999 (34%) $75,000 — 99,000
(21%), $100,000 or more (14%)
Employment: none (50%), part time (24%), full time (27%)
Paul et al. 2016 Parent high school or less (11%), some college (26%), college
or higher (62%);
Household income: < $10,000 (4%), $10,000 - $24,999 (10%),
$25,000 - $49,999 (10%), $50,000 - $74,999 (26%) $75,000 — 99,999
(20%), $100,000 or more (27%)
Pinilla & Birch, 1993 16.£
Pritchard & Appleton, 1988 9 from council estates, 22 owner occug
[55]
Reid et al., 199¢° 14.% Average household income: $55,

Rickert & Johnson, 1988"

22% single parent, 93% at le one parent employ:
Parent some high school (3%), high school (44%), college degree
(36%), graduate degree (12%)
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Sadeh, 199%° X “Middle-class, intact families
—~m
=g O S 0
<0 @ Q =
o «Q o >
s & 3 °

Study <3 Notes

Santos et al., 201®’ X Maternal education-4 years (9%), -8 years (26%), more thar
years (65%)

Scott & Richards, 1996 X X Parent college degree 33%), Paid employment (-30%), single
parent (3-7%)

Seymour et al., 1988" X 93% twc-parent famil

St. James Roberts, 2064 X X Parent college degree -47%)

Most in managerial/technical or non-manual skilled jobs; < 10%
unemployed

Stremler et al., 2006 X Parent secondary education (7%); -secondary (93%

Stremler et al., 2018 X Elementary (2%); high school (7%); college degree (65%); gra
degree (25.6%)

Symon et al., 201%" X “The Soci-economic Index for Disadvantage was used to a:
socio-economic status, and there was an even spread across all
postcodes with no bias towards any advantage or disadvantage.”

Weir & Dinnick, 1998°¢ X Two-parent homes -96%; social class n-manual 8-90%, owne-
occupier 61-72%

Wilson et al., 2014°" X Maternal education less than or equal to high school (€

Wolfson et al., 1995 15.7

Total® 6 15 6 17

(19%) (47%) (19%) (53%)

Note. *Averaged across mothers and fathBeg; of the 32 studies included in this systematic review; The information in this table

reflects information provided in the original manuscript and does not include binary demographic information provided by authors via
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email. Income estimates reported reflect UnitedeStdollars unless otherwise specified. AUD = Australian dollar, CAN = Canadian
dollar.
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Table 3

Study race and ethnicity reports

DIVERSITY IN BEHAVIORAL SLEEP INTERVENTION STUDIES

32

Unreported, Other,

Black or  Hispanic or Pacific or reported as ‘not-

n Asian African Latino Islander® White White’
Study
Adair et al., 1995° 292 283 (97%) 9 (3%
Adams & Rickert, 199¢° 38 4 (11%§ 34 (89%}
Crncec et al., 201¢" 90 50 (56% 40 (44%)
Galland et al., 2017 801 48 (6%) 95 (12%) 625 (78%) 33 (4%)
Hall et al., 2006* 78 20 (26%§ 48 (61%§ 10 (13%§
Hall et al., 2015* 452 83 (18%) 289 (64%)} 80 (18%j
Paul et al. 2016 279 9 (3%) 17 (6%) 1 (<1%) 249 (89%) 3 (1%)
Pinilla & Birch, 19934 26 26 (100%)
Reid et al., 1999° 43 1 (2%) 1 (2%) 1 (2%Y 40 (93%
Santos et al., 2018 552 55 (10%) 552 (100%) 452 (82%) 40 (7%)
Scott & Richards, 1996 120 108 (90%} 12 (10%3
St. James Roberts, 2009 610 573 (94%) 37 (6%}
Stremler et al., 2008 30 5 (17%f 1 (3%} 23 (77% 1 (3%}
Stremler et al., 20118% 246 49 (209%) 17 (7% 7 (3%} 156 (63%)) 17 (7%§
Symon et al., 2015 99 74 (75% 25 (25%
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Wilson et al., 20147 152 151 (99%)

Total® 3908 215 (6%) 241 (6%) 565 (14%) 96 (2%) 3030 (78%) 307 (8%)

Note. Studies included in this table reported at a minimum the % of their sample that was White. Studies that only included a binary
code for race (> or < 80%hite) via e-mail are not include@Includes Maori, aboriginal people of New Zealadht of children in

original study samplé; % of families in original study sampl®% of mothers in original study sampfeé% of both parents in original

study sample-quantitatively described as a “minority group”, qualitatively described as “predominantly Bl&sidf all studies

combined. FoNorth American Indian or Alaska Native the cumulative total is zero.
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Figure 1.

Figure 2.

Figure 3.

DIVERSITY IN BEHAVIORAL SLEEP INTERVENTION STUDIES 34

Flowchart of study inclusion.

Note. Pearling includes reviewing the reference lists of the articles that met study criteria.

Racial composition from the sixteen reporting studies.

Note. Studies included in this figure reported at a minimum the % of their sample that was White. Studies that only
included a binary code for race (> or < 80% White) via e-mail are not included. Within the “Unreported, Other, or
Reported as ‘not white’ group”, two individuals were reported as multi-racialdr@tican Indian or Alaska Native

the cumulative total is zero.

Country of origin and combined sample sizes for the surveyed pediatric behavioral sleep intervention studies.
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