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ABSTRACT

Objectives

This study explored the feasibility and acceptability of a sleep health education intervention for 
caregivers of children with developmental disabilities (DD). 

Design 

This mixed-methods pilot study utilized repeated measures and caregiver interviews. 

Setting

The intervention occurred in the homes of caregivers who live on the Navajo Nation.

Participants

Fifteen caregivers of children with DD aged birth to 3 years old participated. 

Intervention

The intervention consisted of three 1-hour home-based sessions. Educational modules were 
tailored to specific sleep issues of the caregiver and their child(ren), as well as the unique 
environmental and cultural features of Navajo families. 

Measurements

Quantitative measures included a sleep habits questionnaire, pre- and post- measures of learning,
and the SF-12 HRQoL. Quantitative data were analyzed with frequencies and repeated measures 
analyses with p .05. Qualitative comments regarding facilitators and detractors to healthy sleep 
were transcribed verbatim and categorized into themes. 

Results

Caregiver sleep duration increased by 2 hours (5.8±1.8 to 7.8±1.9, p=.005). Caregivers also 
reported improved physical (45.0±8.2 to 52.8+8.7 p=.001) and mental HR-QoL (41.8±8.9 to 
49.3±10.9, p=.002), and enhanced knowledge of sleep disorders (13.4±4.0 to 20.7±5.6) and 
healthy sleep habits (15.7±4.1 to 25.4±3.4 each p=.005). Many participants reported better sleep 
quality in their children with earlier bedtimes and less night waking.

Conclusions

Findings suggest this tailored sleep education program is a culturally responsive approach to 
promoting caregiver sleep health and HR-QoL, as well as the sleep health of their children. 
Caregivers credited improved sleep to the support they received during visits and text messaging.
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Abbreviations

DD – Developmental Disabilities
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SHQ – Sleep Habits Questionnaire
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INTRODUCTION

Caregivers often drive the sleep habits of their child and suffer the consequences of sleep 
disruption if their child has poor sleep that results in night waking or irregular sleep-wake cycles.
Children who have developmental disabilities (DD) have higher rates of reported sleep problems 
than typically developing children.1 Consequently, the caregivers of children who have DD are at
a higher risk for interrupted sleep and a shorter sleep duration than caregivers of children who 
are typically developing.2 Sleep disruption and poor sleep quality in mothers of children with DD
may contribute to poorer mental health, reduced capacity to participate in health-promoting 
activities, higher levels of stress, and more depressive symptoms than mothers of typically 
developing children.3,4

There are many potential stressors for caregivers of children diagnosed with a DD. One is the 
significant medical or behavioral needs of their child.5 This may require that the caregiver attend 
to the child’s needs throughout the night. Months or years of interrupted and unpredictable sleep 
can result in chronic sleep loss that can significantly influence the physical and mental health of 
the caregiver.6 Additional factors that contribute to sleep problems may involve socioeconomic 
status (SES), environmental issues, poverty, racial/ethnic disparities, and lack of bedtime routine.
Short objective sleep duration as measured by actigraphy and  subjective self-report of sleep 
problems and sleep duration have been associated with lower SES.7 Environmental conditions 
such as too much light, excessive noise, and room temperatures that are too hot or too cold may 
put families who are economically disadvantaged at-risk for poor sleep. Families who have fewer
economic resources may live in tighter living quarters that create challenges in maintaining sleep
environments that are quiet, dark, and a comfortable temperature—conditions conducive to good 
quality sleep.8 Bedtime practices that promote sleep, such as consistent bedtime routines, are less
likely to occur in a family who lives in poverty or in overcrowded housing conditions.9  Racial 
and ethnic minorities in the United States are at greater risk for short sleep duration and, in 
tandem with poor sleep quality, can contribute to adverse health outcomes and exacerbate health 
disparities.10 



American Indians/Alaskan Natives (AI/ANs) are a minority population at significantly greater 
risk for poor sleep.11,12  AI/ANs have the highest poverty rate of any race/ethnic group in the U.S.,
with 26% living at the poverty level.13 Twenty-two percent of individuals who identify as 
AI/ANs in the U.S. live on reservations or other trust fund lands.  Many AI/AN communities are 
in rural areas with reduced access to health care.13 AI/ANs are medically vulnerable populations 
with a higher incidence of diabetes and mental health problems than other populations.14,15 Short 
sleep duration in AI/ANs has been associated with a variety of factors in previous studies 
including obesity, an increased risk of diabetes and cardiovascular disease .11,12,16  Substance use 
disorders and anxiety disorders were associated with a poorer sleep quality in AI/ANs.17  
Frequent insufficient sleep, defined as inadequate rest or sleep >14 days/past 30 days is 
associated with frequent mental distress or stress, depression, and problems with emotions.11

Educational interventions that encourage healthy sleep practices are promoted based on a 
growing awareness of the importance of sleep in health maintenance and child development. 
Effective sleep health interventions for both caregivers and their children are essential. A review 
of sleep intervention literature noted that improvement in sleep knowledge of parents did not 
always transfer to positive changes in sleep behaviors in their children.18 Although parents may 
demonstrate increased knowledge of healthy sleep practices following an educational 
intervention, these improvements may not be maintained in the long-term. Additional strategies 
are often necessary to address child sleep challenges that may prevent parents from putting their 
knowledge to practice.18 Non-pharmacological interventions for adults without diagnosed sleep 
disorders and young children are most successful if they combine educational approaches with 
tools and supports for behavioral change.18,19A key element in many sleep interventions is 
changing behaviors through the implementation of individually-tailored strategies and addressing
barriers to healthy sleep.20 An individually-tailored approach considers factors that incorporate 
the home environment, family structure, and cultural background. The program in the current 
study addressed promotors and detractors of healthy sleep through education and behavioral 
change. Additionally, it was tailored to each family and considered their unique home 
environment, family structure, and Navajo culture. This study targeted Navajo caregivers of 
young children with DD enrolled in an early childhood intervention program. Individuals in this 
study live on the Navajo Nation, a rural reservation that spans Arizona, New Mexico, and Utah. 
The Navajo Nation is approximately 27,000 square miles, with a population of about 173,000 
Navajo individuals.21  The population density is 6.33 people per square mile compared to the 
average population density in the U.S. of 345 people per square mile.22 The median household 
income is $25,963, with 41% living below the federal poverty level.23 Many participants live in 
very isolated locations with substandard housing 24 and limited access to healthcare, 
transportation, and nutritious food.25 On the Navajo Nation, 65.8% of individuals 25+ years old 
have a high school diploma or a higher degree22 compared to 86.5% of all 25+ years old who live
in Arizona.26 

METHODS 



The purpose of this study was to explore the feasibility and acceptability of a sleep health 
education intervention for caregivers of children with DD on the Navajo Nation. It was 
hypothesized that caregiver education and a tailored intervention that address the sleep problems 
of children with DD and their caregivers would improve child and caregiver sleep quality, as 
well as caregiver quality of life.

Participants 

Caregivers of children who were enrolled in an early intervention program on the Navajo Nation 
were recruited. The intervention occurred in the homes of the participant caregivers with children
who had DD and qualified for early intervention services under Part C of the Individuals with 
Disabilities Education Act. The Part C program for the Navajo Nation is known as “Growing in 
Beauty”. This program meets the needs of Navajo children with developmental disabilities from 
birth to 3 years-old through a home visiting program that helps families support their child’s 
learning and development.27 Growing in Beauty has provided early intervention to babies and 
toddlers for over 10 years. It serves approximately 158 families per year who  live on the 
Arizona portion of the Navajo Nation or in towns bordering the Navajo Nation.28 Approximately 
95% of these families identify as AI/AN, usually Navajo and 3% of children aged birth through 2
years old who live in this region are diagnosed with a DD and are served by this program. 
Growing in Beauty is part of a statewide program, the Arizona Early Intervention Program 
(AzEIP). This program serves an average of 5,949 children per year (3% of the Arizona children 
aged birth through 2 years old). Approximately 5% of the children statewide who are birth 
through 2 years old and are enrolled in early intervention identify as AI/ANs. 28 Early 
intervention services provided through Part C throughout the U.S. focus on learning and 
development with the goal of enhancing the development of the child, reducing the need in the 
future for special education services, and minimizing the likelihood of institutionalization.29 
Although sleep is a critical part of child development, it is typically not a focus of early 
intervention programs.30

Caregivers were defined as the primary family member within the home who provided a majority
of care to the child at bedtime and during the night. Study inclusion required that caregivers be at
least 18 years-old, be able to read and understand English and have access to a phone or device 
capable of texting. Caregivers were excluded if they were paid to care for the child, did not 
provide most of the care during the night, were younger than 18-years of age, were unable to 
read and understand English, or did not have access to a phone.

Procedures

This quasi-mixed method pilot study utilized repeated measures and caregiver interviews. The 
study was approved by the Northern Arizona University Institutional Review Board and by the 
Navajo Nation Human Research Review Board (NNHRRB).  We received informed consent 
from all participating caregivers. 



During routine home visits or meetings, caregivers were asked three key screening questions 
concerning their sleep by a member of the early intervention team. The intervention consisted of 
three one-hour home-based sessions over a three-month time-frame between January 1st, 2018 
and August 1st, 2018 all delivered by the PI. Participants received support through personalized 
texts from the PI between sessions. See APPENDIX A for screening questions and APPENDIX 
B for a description of the delivery of the intervention.

Nineteen caregivers met the inclusion criteria and were invited to participate in the study.  Three 
caregivers declined to participate due to time constraints or other obligations. One caregiver 
started the intervention but discontinued after the first session due to health issues. Thus, the 
final sample included 15 caregivers.

Development and Implementation of the Intervention

The intervention manual was titled “Hózhó: Promoting Healthy Sleep for Your Family." Hózhó 
is a Navajo word referring to a traditional belief system and philosophy of wellness that guides 
the thoughts, actions, speech, and behaviors that contribute to a healthy life.31  The intervention 
manual consisted of two educational modules each approximately one hour long. These materials
were adapted from “Your Sleep/Your Life (Su Sueno/Su Vida)” an evidence-based program to 
promote sleep health in English and Spanish.32 Adaptations of an intervention for an AN/AI 
population are informed by an indigenous intervention science that prioritizes community 
engagement, culture as a central element of intervention implementation, and long-term 
sustainability as  a goal in intervention design.33 Adaptations that were made to “Hózhó: 
Promoting Healthy Sleep for Your Family” from “Your Sleep/Your Life” are outlined in Table 1
Sleep Health Intervention-Comparison Table.

Measures

Descriptions of measures used in this study, validity, and scoring procedures are provided in the 
APPENDIX A- Study Measures. 

Demographic Questionnaire and Health History

Demographic data included caregiver age, sex, marital/relationship status, race/ethnicity, 
educational level, and employment status. Caregivers were asked if they had been diagnosed 
with arthritis, asthma, cancer, depression, diabetes, heart disease, high blood pressure, high 
cholesterol, or obesity/overweight. The age and sex of the child enrolled in the early intervention
program and their medical diagnosis were noted. 



Sleep Habits Questionnaire

The Sleep Habits Questionnaire (SHQ), developed for the Sleep Heart Health Study34 described 
sleep symptoms and sleep disruptors in the caregiver participants. The SHQ is intended for use 
with individuals having unidentified sleep disorders and addresses seven sleep complaints: 
snoring, apnea, non-restorative sleep, insufficient sleep, insomnia symptoms, restless legs 
syndrome (RLS), and sleep duration.

 Sleep Diaries

One week of a sleep diary was completed for the caregiver and for one or more children that the 
caregiver believed was having poor sleep. The information included the bedtime, approximate 
number of minutes to fall asleep, number and length (in minutes) of nighttime awakenings, and 
the time of waking to arise from bed in the morning.  Additional information collected were naps
during the day, physical activity, and caffeine intake.

Family Sleep Habits Questionnaire

Participants were interviewed as to their usual sleep practices and the sleep practices of other 
household members, including bedtime and morning routines. Participants were asked about 
environmental, health, or socio-cultural factors that they believed prevented them or their 
children from getting an adequate quantity of sleep, or good quality sleep. See sample questions 
in APPENDIX A-Study Measures.

Medical Outcomes Study SF-12- Health-Related Quality of Life (HRQoL)

The 12-Item Short Form (SF-12) is a multipurpose short-form generic measure of health status 
developed to be a much shorter, yet valid alternative to the  SF-36.35 There are 12 questions on 
the SF-12 and scores on specific items are summed to generate a Physical Composite Scale 
(PCS) and a Mental Composite Scale (MCS). Higher scores on the PCS indicates better physical 
health and a higher score on the MCS indicates better mental health. 35 

Sleep Health Knowledge

Pre- and post-tests were administered before and after the presentation of the two educational 
modules to evaluate changes in caregiver knowledge of sleep health. In Module 1, participants 
were asked about their knowledge of sleep practices and specific sleep disorders. In Module 2, 
participants were asked about their knowledge of healthy daytime habits and strategies for good 



sleep. Participants could receive a maximum of 30 points on each of these tests. Scores from the 
pre- and post-test were compared for each participant. In addition, participants were asked open-
ended questions concerning their beliefs about sleep problems in adults and children. They were 
also asked about prior sources of information about sleep health.  

Pre- and post-tests are included in APPENDIX A.

Acceptability of the Intervention

Program acceptability was evaluated by open-ended questions following each module and a final
Program Evaluation Questionnaire (APPENDIX A). After each of the two educational modules 
were presented, participants were asked what training information was most and least helpful. 
Following completion of the intervention, participants were also asked open-ended questions 
concerning the acceptability of the intervention, which parts of the intervention they liked and 
found most helpful, and which parts they would change.



Data Analysis

Data analyses were completed using IBM SPSS Statistics for Windows, version 23 (SPSS Inc., 
Chicago, Il). The Kolmogorov-Smirnov test was performed to confirm normality. Descriptive 
statistics were computed for all variables. Means and standard deviations (SD) were calculated 
for continuous variables and percentages were reported for categorical variables.  Dichotomized 
variables were created from the SHQ related to sleep disorder symptoms. A paired t-test was 
used to determine significant differences within-subjects for the pre- and post-tests, as well as the
SF-12.  The McNemar’s test was used to determine significant differences for categorical 
variables in the SHQ. The level of statistical significance was established at p<0.05 and 
unadjusted for multiple comparisons due to the exploratory nature of this pilot study. Minimal 
clinically significant differences were calculated using the Cramer’s V test. 

Participant responses to open-ended questions regarding barriers and facilitators to healthy sleep 
were recorded verbatim. Debrief note write-ups were produced with summaries and over-all 
impressions combined with verbatim quotations following each session. Open-ended questions 
were also asked regarding the value of components of the intervention including the educational 
materials, the sleep plan, and follow-up texts.   Notes and verbatim quotes were entered into 
Dedoose, a qualitative and mixed methods analysis software platform.36 Inductive coding was 
used by the PI to code materials from transcripts regarding barriers and facilitators of healthy 
sleep. In addition, positive comments and challenges of the intervention were similarly 
inductively coded. Qualitative information was analyzed with demographic and health-related 
information to provide additional insights on relationships between the quantitative and 
qualitative data.

RESULTS 

Demographics

Of the 19 participants that initially were recruited for this study, fifteen participants completed 
all pre- and post-measures and participated in the three intervention sessions. The characteristics 
of the study participants are shown in Table 2.  The mean age of all caregiver participants was 
33.1 (±9.12). Eighty percent of the participants were mothers, and 47% were single. 

Barriers and Facilitators for Healthy Sleep-Qualitative Data

The PI identified 67 excerpts pertaining to barriers for sleep and 19 excerpts pertaining to 
facilitators for sleep (Table 3). Four primary themes were identified for barriers for healthy sleep
—responsibilities, environmental conditions, caregiver physical and mental health, and harmful 
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habits.  Three themes for facilitators for healthy sleep were identified—cultural beliefs, family 
support, and previous information about sleep. 

Caregiver mental health was the barrier with the most excerpts, with 10 of the 15 participants 
stating that worries and stress were a deterrent to their healthy sleep. All 5 of the participants 
who reported depression had one or more excerpts relating to worries and stress. In addition, 4 of
these 5 participants reported a HRQoL MCS score that was below the mean of 41.82 (SD 8.85). 
Participants indicated that responsibilities that included child care, jobs, and school were 
sometimes a barrier to healthy sleep, usually in preventing adequate sleep duration.  Some 
participants discussed the needs of their child with DD as requiring more time and attention, 
sometimes during the night. Monitoring feeding pumps, coping with seizures, and tending to 
problem behaviors were situations that required caregivers to forego sleep. Environmental 
conditions also sometimes prevented sleep. Some of the families lived in homes with extended 
family members. This resulted in overcrowded conditions where the caregiver had limited 
control over the environment. Many of the homes on the Navajo Nation do not have central 
heating or cooling resulting in uncomfortable temperatures for sleeping or disruption of sleep to 
tend to a wood stove. The extreme rurality of the Navajo Nation can create an additional barrier 
to adequate sleep. Families may be required to travel long distances for school, jobs or medical 
appointments. Habits that are harmful to sleep were also a stated barrier by the participants.  
These habits include consumption of caffeine, screen time prior to bed, and inadequate exercise 
during the day.

There were 14 excerpts in which participants stated that they had previously learned information 
about healthy sleep from other sources.  Sources included health professionals, friends, family, 
magazines, and the internet. There were no relationships between the educational levels of the 
participants and their sources of information regarding sleep. Participants believed that this 
information had developed their awareness of the importance of sleep. Some participants 
believed that traditional Navajo beliefs that emphasized a healthy lifestyle supported sleep 
health. Help with children and household chores was also a factor that facilitated adequate sleep 
for some participants. 

Sleep Health Knowledge

Data for knowledge of sleep health are shown in Table 4. A significant increase was noted from 
pre- to post-test scores in knowledge from the educational modules presented to participants. 
Scores in Module 1 indicated significant learning from an average pre-test score of 13.4 (SD 4.0)
to an average post-test score of 20.7 (SD 5.6), p=.005. Qualitative data support an increase in 
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knowledge with 31 excerpts from participants that discussed the theme of “learning new 
information” about sleep health from this intervention. 

Similarly, Module 2 showed significant learning with an average pre-test score of 15.7 (SD 4.1) 
to an average post-test score of 25.4 (SD 3.4), p=.005. A total of 62 excerpts from participants 
discussed “making changes”. Participants discussed the changes they made to bedtime routines, 
daytime habits, and the use of strategies for sleep problems. 

Sleep and HRQoL Outcomes

Changes in caregiver sleep disorder symptoms and HRQoL scores from pre-intervention to post-
intervention are shown in Table 5. Three participants reported symptoms of apnea and one 
participant described symptoms of RLS at both time periods.  Although there was a decrease in 
caregiver’s insomnia symptoms from pre-intervention to post-intervention, these changes were 
not statistically significant. A minimal clinically significant difference, indicated by a moderate 
effect size (.49), was found for the change in the symptom of difficulty falling asleep. The 
reported sleep duration of caregivers as recorded on their sleep diaries increased from 5.82 hours 
(SD 1.85) pre-intervention to 7.83 hours (SD 1.86) post-intervention (p=.005). Moreover, a 
decrease in self-reported sleep onset, on average, improved significantly from 45 minutes to 15 
minutes (p=.01). A significant difference in caregiver HRQoL was also noted, with better 
physical health (p=.001) and mental health (p=.002) following the intervention. 

Data from the child sleep diaries are shown in Table 6. The nighttime sleep duration for the 
targeted children in the intervention increased from 9.56 hours (SD 1.23) pre-intervention to 
10.29 hours (SD1.18) post-intervention (p=.007). Decreases in sleep onset at bedtime and the 
number of night wakings were changes that were not statistically significant.  A minimally 
clinically significant difference, indicated by a moderate effect size (.52), was found for the 
decrease in the number of child night wakings. There was not a significant relationship between 
changes in child sleep duration (M=.75, SD=.80) and changes in caregiver sleep duration 
(M=1.63, SD=1.93), t(12)=-1.75, p=.10). There was a significant relationship, however, between
the decrease in the number of child night wakings (M=.40, SD=.76) and the increase in caregiver
sleep duration (M=1.63, SD=1.93), t(12)=2.36, p=.04). 

Most of the individualized goals developed for the Sleep Plans focused on establishing earlier 
bedtimes for caregivers and one or more of their children. Two-thirds of the caregivers reported 
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that their young child with a DD had a "sleep problem” either difficulty settling for sleep or 
frequent night waking.  Of the 27 Sleep Plan goals that were established by participants, 14 
completely met their goals, ten partially met their goals, and three did not report any progress 
toward meeting their goals. 

Program Acceptability

Table 7 includes qualitative data related to program acceptability. Nine of the 15 participants 
indicated that the improvements in their sleep made them “feel better.” Participants discussed the
components of the program that helped them to meet their goals. They indicated that relevant 
information directed toward specific challenges was important. For example, caregivers reported 
that learning strategies that would help to quiet their minds were helpful in falling asleep at 
bedtime and returning to sleep during the night. Caregivers also found information that targeted 
specific age-related challenges with sleep beneficial, such as strategies for toddler self-soothing 
at bedtime. Participants also indicated that individualized Sleep Plan goals and support through 
text messages helped them make changes. Ten of the 15 participants responded to more than 
75% of the texts that were sent by the PI to monitor the participant’s progress on the Sleep Plan. 
Caregivers also stated that there were challenges in following the Sleep Plan. Programming 
recommendations from participants included a decrease in the record-keeping required to 
complete sleep diaries. Many caregivers suggested that including more family members in the 
intervention would result in greater buy-in and help support changes in sleep habits throughout 
the household. 

DISCUSSION

To our knowledge, this is the first culturally grounded sleep intervention study with rural 
dwelling Navajos.  This study yielded positive results among AI/AN participants that met 
personal goals to improve their sleep and the sleep quality of their children with DD.  The 
positive results also translated into increased sleep duration in many caregivers and their 
children, decreased sleep onset in caregivers, and improved caregiver HRQoL. Improvements 
were indicated through both the qualitative and quantitative data.

Increased sleep duration and decreased sleep onset were not stated goals. Establishing earlier 
bedtimes was a priority contributing to an increase in sleep duration for caregivers and their 
children. This finding supports previous research in which shorter sleep duration is associated 
with delayed sleep timing.37 Many of the participants indicated that falling asleep and staying 
asleep were challenging due to worries about their children as well as additional responsibilities 

12
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in caring for their children with DD. Previous research suggests that mothers who have children 
with DD who have poor sleep quality are at an even higher risk for depressive symptoms.4 One-
third of our participants reported depression and all reported insomnia symptoms that they 
attributed to stress and worry. Our participants, many of whom were the biological mothers of 
babies and toddlers, were at-risk for postpartum depression, which is reported at 20% prevalence 
for Navajo mothers.38 In previous studies, reports of insufficient sleep are higher in AI/ANs than 
other racial/ethnic groups, and insufficient sleep is more often associated with frequent mental 
distress .11 Caregivers in this study reported stressors other than their children with DD that 
interrupted their sleep, including worries about family members, jobs, and economic concerns. 
Although frequent mental distress was not measured quantitatively in this study, it undoubtedly 
had a role as a sleep disruptor given qualitative findings, and should be included in future studies
of sleep among indigenous populations. Furthermore, an emphasis should be placed on health 
provider training and the relationships between short sleep, stress, and depression. 

Many participants discussed environmental factors that disrupted sleep and contributed to shorter
sleep duration, including overcrowded housing, excessive noise, and lack of temperature control.
Previous research on neighborhood environments  and poor sleep quality support this finding.39 
The promoters and detractors to healthy sleep on the Navajo Nation are variables that need 
further investigation. The geographic size and isolation of the Navajo Nation undoubtedly have 
an impact on access to care, overall health, perceived well-being, and sleep habits of the Navajo 
people. Many participants believed that extensive travel requirements were a significant 
contributor to the insufficient sleep their school-aged children experience. 

Three caregivers (20%) and two children reported symptoms of Obstructive Sleep Apnea (OSA).
These individuals were referred for further medical consultation through Indian Health Services 
(IHS). There are many fiscal and geographic barriers to healthcare on the Navajo Nation, 
including a shortage of primary care providers at IHS facilities and limited access to off-
reservation specialty services, such as sleep medicine.40  The mortality rate on the Navajo Nation 
is 5.6 times higher than that of the general U.S. population with major causes of death being 
motor vehicle accidents (MVA), cardiovascular disease (CVD), and diabetes.41 OSA is a serious 
health condition that, when untreated, can increase the risk of MVAs, chronic diseases, and 
depression.42 Individuals who are AI/ANs and dependent on IHS for their medical care may be 
less likely to have opportunities for screening for OSA.43 A policy implication for these findings 
would be to implement brief sleep training for IHS and other health providers. Training will 
focus on leading sleep disorders including OSA and associated chronic diseases, as well as 
behaviorally-based sleep promotion strategies. The English and Spanish training modules that 
have been developed and tested among a variety of provider groups could be adapted for such 
training in the IHS.44-45 

13



Hózhó: Promo ng sleep health among Navajo caregivers

This study highlights the value of tailored interventions for sleep health education. Through the 
education modules, participants learned about deterrents to healthy sleep, such as the use of 
electronics before bed, lack of exercise during the day, and overuse of caffeine. Many caregivers 
acknowledged that they were able to make changes in their daytime habits and bedtime routines 
that were helpful to both their own and their children’s sleep. This individualized intervention 
provided three instructional sessions within the participant’s homes. Personalized goals and 
regular text messaging for support and clarification are important features that led to successful 
outcomes. As in research with other tailored interventions, the relevance of the intervention and 
the personal contact may have contributed to better compliance by the participants.46 Methods of 
providing sustainable sleep education that include culturally responsive tailored approaches and 
are cost-effective deserve further exploration. 

Limitations

There are limitations to this research.  First, this study consisted of a small convenience sample 
of Navajo caregivers of children with DD. The results of this study may not necessarily be 
generalized to other populations, including other groups of AI/AN. The cultures of  AI/ANs are a
unique blend of their history, spiritual beliefs, geography, and experiences of acculturation.  The 
lack of established reliability and validity for the SHQ with the Navajo population is an 
additional limitation. Also, this population is at high risk for depression. It is recommended that a
standardized and valid measure of depression be included in future research of sleep in Navajo 
mothers and caregivers.  Additionally, reports of the sleep quality and sleep quantity of 
caregivers and their children were subjective assessments of sleep and were not supported by 
objective measures of sleep such as actigraphy or polysomnography. A follow-up to this study 
with a neutral comparison intervention and a larger number of participants would help to 
determine the long-term effectiveness of this tailored sleep intervention. The PI, as the only 
coder of the qualitative data, was an additional limitation that may affect the reliability and 
validity of this study. The small sample size limited the amount of qualitative data that was 
collected and it is likely that theme saturation was not attained.  

CONCLUSIONS

Despite any limitations, this study, the first of its kind on the Navajo Nation, demonstrated that 
an individualized sleep health intervention increased knowledge about sleep and healthy sleep 
practices among caregivers and their children with DD. Caregivers in this study demonstrated 
earlier bedtimes, significantly greater sleep duration and efficiency for themselves, and earlier 
bedtimes for their children. This intervention is one of the first to be studied with a U.S. 
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indigenous population. This study also identified social determinants of health, including 
environmental factors that have precluded these caregivers from obtaining healthy sleep that 
promotes HRQoL, as well as personal and family well-being. 
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Table 1
Sleep Health Interventions-Comparison Table

Your Sleep/Your Life
Su Sueño/Su Vida

Hózhó: Promoting Healthy Sleep for 
Your Family

Year Developed 2013-2014 2017
Purpose Updated the 25 y/o NIH NHLBI Su Corazon/Su 

Vida Manual; now Camino a la Salud (Su 
Corazon/Su Vida) Manual for Promotoras y 
Promotores. “Session 13: Sleep Disorders and 
Sleep Health Promotion”
http://iris.paho.org/xmlui/handle/123456789/4313

Sleep education materials for a pilot 
study to evaluate feasibility and 
acceptability of a sleep health 
intervention.

Intended 
Population

Spanish-speaking community dwelling 
individuals and families along the U.S.-Mexico 
Border to promote healthy lifestyles. Training 
was generally done by Promotores (lay health 
educators) trained by health providers.

Adult caregivers of young children with
developmental disabilities (DD) living 
on the Navajo Nation

Language Spanish English
Curriculum 
Content

Original manual covered only nutrition/diet, 
exercise, smoking, reducing stress. The manual 
was updated in 2013 and, for the first time ever, 
curriculum on sleep disorders and sleep health 
promotion across the lifespan was added to the 
manual published by PAHO/WHO in 2014.

Curriculum included topics from Your 
Sleep/Your Life
Additional information concerning 
sleep issues in infants and toddlers and 
strategies to promote healthy sleep in 
young children. 

Intervention 
Development 
Cultural and 
Linguistic 
Content

Framework for the updated NIH NHLBI 
Promotora Manual adapted the ‘Ramirez Family.’
Each member was given a sleep disorder. Sleep 
symptoms training was based on the English to 
Spanish translation and validation of the Sleep 
Heart Health Study (SHHS) Sleep Habits 
Questionnaire (SHQ) (Baldwin et al., 2010). 
ASU, U de G, UTEP, U of Juarez Human 
Subjects oversaw respective IRB protections.

Input from Navajo Early Intervention 
Developmental Specialists on cultural 
and linguistic content.
Included stories from Navajo cultural 
resources that support a healthy life. 
The Navajo Nation IRB reviewed the 
intervention materials and research 
protocol and provided feedback.

Intervention 
Development 
Community and 
Research 
Approval

1) Faculty from ASU, Harvard, U of Guanajuato 
translated/backtranslated Ramirez Family training
materials and tested them with health providers; 
2) Sleep training materials were reviewed, edited,
revised based on comments from three Ministries 
of Health along the Mexican border; university 
faculty along the US-Mexico border, and 
personnel from the PAHO/WHO U.S.-Mexico 
Border Office in El Paso, Texas. 

Intervention research approved by two 
Navajo community groups (agency 
councils), Growing in Beauty
Early Intervention Program, the Navajo 
Department of Education. 

Intervention 
Development 
Cultural 
Tailoring

Sleep Disorders-presented vignettes of individual family members with sleep disorders
Health educators with the PAHO/WHO U.S. 
Mexico Border Office trained and pre- and post-
tested Promotoras from Tijuana and Juarez, 
Mexico and El Paso, Texas. Each member of 
‘The Ramirez Family,’ of Mexican descent in the 
NIH NHLBI manual ‘modeled’ a leading sleep 
disorder: father (OSA); mother (Insomnia), 
grandmother (RLS), teen daughter (CRD; short 
sleep), 8 y/o son (OSA; child sleep problems).
h ps://www.aannet.org/ini a ves/edge-

The Yazzie family, a fictional family of 
Navajo decent: father (OSA), mother 
(Insomnia), grandmother (RLS), 
teenager (short/insufficient sleep), 2 ½ 
year old with night waking, 8-month-
old difficulty settling for sleep
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runners/profiles/del-sueno
Intervention 
Development 
Population 
Tailoring

Tailored for the following groups (Spanish):
1) Promotoras/Promotores along the U.S.-Mexico
border;
2) Health providers enrolled in a Certified 
Diabetes Educator program in central Mexico;
3) Undergraduate nursing students in Mexico;
4) Community-dwelling adults with type 2 
diabetes, who attend the monthly Guanajuato 
Diabetes Association.
Tailored for the following groups (English):
1 Nursing students enrolled in a DNP program at 
a university in Phoenix, AZ 
2) Community-dwelling adults 50 years of age 
and older residing in central Arizona
3) Health providers attending a training meeting 
for a non-profit organization that promotes 
healthy lifestyles in London, England.

Tailored for Navajo caregivers of young
children to include strategies for 
caregivers who have frequent sleep 
disruptions.
Tailored for common sleep issues for 
Navajo children with developmental 
disabilities.

Individual 
Tailoring

1) English and Spanish speaking health providers,
undergraduate nursing students, DNP students 
and providers in England also receive a packet of 
sleep assessment measures and taught how to use 
them in clinical practice;
2) Family ethnicity and names change for English
speaking learners (health providers and students) 
for ethnic/cultural relevance;
3) For English speakers, each sleep disorder is 
also prefaced with public figures diagnosed with 
each sleep disorder (e.g., Shaquille O’Neal 
(OSA); Rihanna (Insomnia); David Ortiz (Short 
sleep) to incorporate racial/ethnic diversity in 
sleep disorders and sleep health promotion.

1) Additional information available to 
participants, as needed on:
-OSA in children;
-Insomnia strategies for older children 
and adults;
-Strategies for difficulty setting and 
night waking in young children.
2) Development of an Individualized 
Sleep Plan for caregiver and children.
3) Weekly texts/phone calls to address 
individual progress on Sleep Plan.

Relevant 
Research

Health Providers and nursing students at a 
university in central Mexico (N=164).

Pilot study of caregivers living on the 
Navajo Nation (N=15)

Setting Small groups in a classroom setting. Individually in a home setting
Research 
Participants

Health providers (n=127) enrolled in a semester-
long Certified Diabetes Educator program, and a 
group of undergraduate nursing students (n=37).

Caregivers of young children with 
developmental disabilities

Intensity Two consecutive hours of sleep disorders and 
sleep health promotion strategies across the 
lifespan in the classroom.

Two educational modules presented in 
two 1-hour sessions over 1 month.

Measures Pre- and post-test ratings of knowledge of sleep 
disorders and 5 T/F questions in spring and fall 
semesters for health providers enrolled in a 
certified diabetes educator program in central 
Mexico from 2016-2018 (6 semesters of testing), 
and a spring 2018 group of sophomore level 
undergraduate nursing students.

Two pre- and post-tests adapted from 
Your Sleep/Your Life, Module 1 sleep 
disorders and Module 2 strategies for 
healthy sleep. 

Research: Pre Health providers (n=127) and nursing students in Mean scores with standard deviations 
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and Post-tests Mexico (n=37) were similar in pre- and post-
testing so groups were combined (N=164). Means
with standard deviations showed significant pre- 
to post-test differences overall in knowledge of 
sleep disorders (14.4±4.0 to 26.3±4.0, p<.0001).

showed significant differences in 
learning concepts in Module 1 from pre-
(13.4±4.0) to post-test (20.7±5.6, 
p<0.005), and in Module 2 from pre-
(15.7±4.1) to post-test (25.4±3.4), 
p<0.005).
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Table 2
Sociodemographic Characteristics of Family Caregivers

                                                                                           N                            Percentage or Mean (SD)

Caregiver Age 15 33.1 (9.12)
Relationship to Child in Early 
Intervention
   Mother 12 80%
   Father 1 6.7%
   Foster Mother 1 6.7%
   Grandmother 1 6.7%
Race/Ethnicity
   Navajo 14 93%
   Non-Hispanic White 1 6.7%
Marital Status
   Married or Common Law 6 40%
   Single 7 47%
   Living with Significant Other 1 6.7%
   Widowed 1 6.7%
Employment Status
   Unemployed 6 40%
   Employed Part-time 4 27%
   Self-employed 4 27%
   Student 1 6.7%
Educational Level
   Less than High School 1 6.7%
   High School or GED 5 33%
   Some college 8 53%
   4-year degree 1 6.7%



Table 3

Barriers and Facilitators to Healthy Sleep 

Barriers &
Facilitator
s

Themes Number
of 
Excerpt
s

Representative Quotes

Barrier Responsibilities
-Caring for my child with a 
Developmental Disability

5 "I have her sleep in my bed, I want her close, if she 
has a seizure during the night I want to be there. I am
always on alert throughout the night."

-Helping children at bedtime 3 "My older kids get really hyper at night and have a 
hard time falling asleep. That’s why we are up late."

-Jobs and school 5 "My daughter in high school stays up late 
sometimes doing her homework. She always 
seems tired the next day.”

Barrier Environmental Conditions
-Noise & light 4 "My upstairs neighbors stay up late and keep me 

awake.  I can hear them walking around all night.”
-Heat and cooling 4 "In the winter, I need to get up 2 to 3 times a night to 

put more wood in the stove or otherwise the house 
gets too cold.”

-Overcrowding 3 "When there are lots of people around the house it is 
harder to get to sleep.”

-Uncomfortable beds 2 “ Our beds are old and not very comfortable.”
-Rurality 4 “My son has lots of medical appointments with 

specialists. They are always at least a 3 hour drive 
from home.”

Barrier Physical & Mental Health
-Caregiver physical health 8 "Since I became diabetic, my legs hurt more-can't 

sleep."
-Worries and stress 19 "I wake up a lot during the night to check on my son.

I worry about him during the night.”  
“Sometimes I start worrying in the middle of the 
night about money and bills and I cannot get back to 
sleep.”

Barrier Harmful Habits
-Using electronics 4  “I think that my kids get really overstimulated when 

they watch TV and then they cannot fall asleep.”

-Diet and exercise 6 "I am using energy drinks all day to help me get 
through the day.  I would like to get better sleep and 
not need them [energy drinks] anymore.”

Facilitator Culture beliefs 3 "I know getting sunlight early in the day is good for 
me, that's what the Navajo way teaches.”

Facilitator Family support 2 “My mother helps the kids get to bed while I am at 
my classes.” 

Facilitator Previous information about 
sleep

14 “When I was pregnant, the nurse at the health clinic 
talked to me about getting good sleep.”
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Table 4

Modules 1 & 2 Pre- & Post-test Results, Qualitative Themes, and Representative Quotes

MODULE 1 
Module 1 Content
-Health risks of poor sleep
-Adequate sleep duration
-Common sleep disorders
-Completing a sleep diary

Pre-test Mean 
13.4
(SD 4.0)

Post-test Mean
20.7 
(SD 5.6)
p*<.001

Module 1 Qualitative Intervention Themes- Representative Quotes
Theme 1-Learning new 
information

Number of Excerpts=31

"It helped me to put things into perspective, my sleep and health were 
more important than getting the housework done.”
"I didn’t know that toddlers needed so much sleep.”

MODULE 2
Module 2 Content
-Daytime habits for good sleep
-Bedtime routines
-Strategies for insomnia
-Strategies to help your child sleep 
better
-Drowsy Driving
-Strategies for caregivers

Pre-test Mean 
15.7
(SD 4.1)

Post-test Mean 
25.4
(SD 3.4)
p*<.001

Module 2 Qualitative Intervention Themes- Representative Quotes
Theme 2-Making changes

Number of Excerpts=62

“I am turning off the TV in the evening now and doing other things 
with my children like reading.”
"I am happy that I have been able to cut back on caffeine. I am 
drinking less soda and more water.”

Pre- and post-tests for Modules 1 and 2 have a minimum score=5 points, maximum score=30 points
Paired t-test used to determine statistically significant differences between the pre-test score and the post-test 
score * p<.05.
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Table 5
Caregiver Sleep Disorder Symptoms and Health-Related Quality of Life

Pre Intervention Post Intervention Change Effect
Sizec

N=YES % YES N=NO % NO N=YES % YES N=NO %NO Pb

Insomnia
Symptoms
   Difficulty falling 

asleep
11 73% 4 27% 6 40% 9 60% .063 .49

   Difficulty staying
asleep

8 53% 7 47% 4 27% 11 73% .22 .26

   Early morning 
waking

6 40% 9 60% 3 20% 12 80% .45 .07

Apnea Symptoms 3 20% 12 80% 3 20% 12 80% No
change

Restless Leg 
Syndrome (RLS)

1 6.7% 14 93.3% 1 6.7% 14 93.3% No
change

Average sleep 
durationa

5.82 hrs. (SD 1.85) 7.83 hrs. (SD 1.86) .005*

Sleep onset in 
minutes

45 (Range 30-63) 15 (Range 5-21) .01*

HRQoL-Physical 
Healtha

44.99 (SD 8.16) 52.79 (SD 8.72) .001*

HRQoL-Mental 
Healtha

41.82 (SD 8.85) 49.31 (SD 10.88) .002*

____________________________________________________________________________________________________
Due to small sample size, data should be interpreted with caution.

aaData are presented as mean and standard deviation (SD) for continuous variables. bThe McNemar’s test and the paired 
t-test were  used to determine significant changes, * p<.05.
\cThe Cramer V Test was used to determine effect size and minimally important differences. 
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Table 6
Child Sleep Diary Variables

Pre-Intervention Post-Intervention Changeb Effect 
Sizec

Average Nighttime Sleep 
Duration in Hours

9.56 (SD 1.23)a 10.30 (SD 1.18) .007* .89

Average Sleep Onset in Minutes 
(bedtime)

20.89 (SD 16.78) 19.11 (SD 16.72) .502 .19

Average number of night 
wakings

1.12 ( SD 1.13) .72 (SD .70) .086 .52

Due to small sample size, data should be interpreted with caution.
aData are presented as mean and standard deviation (SD).
bPaired t-test used to determine statistically significant differences between the pre-test score and the post-test score
* p<.05
cCohen’s d was used to determine effect size and minimally important differences.
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Table 7

Program Acceptability-Qualitative Themes and Representative Quotes

Themes                  Number
of 
Excerpts

Representative Quotes

Theme 1 –Educational 
materials were relevant 

22 “There was good information in the handouts that I could share with 
other family members about sleep problems.”
“The program and the sleep diary gave me great insights about my 
sleep and my daughter’s sleep.”

Theme 2- Having a Plan 6 “The Sleep Plan helped me to stay on a schedule so that my sleep 
patterns are more regular.”
“The Sleep Plan helped me put limits on TV watching before bed for
our family.”

Theme 3- Support through 
texting

5 “The weekly texts kept me on track with the sleep plan.”
“The texting helped me when I needed more information about a 
new strategy that I was trying.”

Theme 4-Feeling better 10 "Now that I am sleeping more, I feel better and I have more energy 
to play with my child during the day."
“I can tell that my son feels better now that he is getting more sleep. 
He whines less and is calmer.”

Theme 5- Challenges to 
changing sleep habits

11 "Sometimes it was difficult to convince other family members about 
the need for changing and getting better sleep habits."
“Even though I am getting better sleep, I am still tired during the 
day. I wonder if there is something else going on with me?”



APPENDIX A-Study Measures

Screening Questions

1) “On most nights, do you feel as if you get enough sleep?” 

2) “On most mornings, do you wake up feeling refreshed and rested?” 

 3) “During most days, do you feel as if you have enough energy to do what you want or need to 
do?” 

Caregivers who answer “no” to two of the three questions, and who met the inclusion criteria, 
received a follow-up phone call from the principal investigator (PI) inviting them to participate 
in the study. Participants were told that the study was intended to provide information and 
strategies to promote healthy sleep for caregivers and their families.

Demographic Questionnaire and Health History

Demographic data included caregiver age, sex, marital/relationship status, race/ethnicity, 
educational level, and employment status. The age and sex of the child enrolled in the early 
intervention program and their medical diagnosis were noted. A brief caregiver health history 
was obtained by asking if a healthcare provider had ever told them they had any of these nine 
common health problems: arthritis, asthma, cancer, depression, diabetes, heart disease, high 
blood pressure, high cholesterol, obesity/overweight.  This stem sentence was stated such that 
provider-diagnosed versus self-reported health issues were elicited. The participant was also 
asked to write in any other provider-diagnosed health problems not listed.  

Sleep Habits Questionnaire (SHQ)

The SHQ is intended for use with individuals having unidentified sleep disorders and addresses 
seven sleep complaints: snoring, apnea, non-restorative sleep, insufficient sleep, insomnia 
symptoms, restless legs syndrome (RLS), and sleep duration. Breathing pauses (apnea) were 
ascertained by the questions, “Are there times when you stop breathing during sleep?” with 
possible responses “yes,” “no,” or “I don’t know.” Witnessed apneas were obtained with 
participant response to a question, “Has anyone ever told you that they saw you stop breathing 
during your sleep?” with possible responses of “yes,” “no,” or “I don’t know.” Sleep symptom 
questions were rated on a 5-point Likert-like scale from “Never” to “Almost Always.” Insomnia 
symptoms were rated with statements “Trouble falling asleep,” “Wake up during the night and 
have difficulty resuming sleep,” and “Wake up too early in the morning and are unable to resume
sleep. RLS was ascertained using four questions regarding leg sensations, body position when 
experiencing the symptoms, time of day, and alleviation of symptoms. This questionnaire has 
been validated in English and Spanish and is used in a variety of investigations as an appropriate 
means of characterizing sleep health.47
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Dichotomized variables were created from data collected from the SHQ. Sleep variables were 
coded as “0” for participants who “never,” “rarely (1 day a month),” or “sometimes (2-4 days a 
month)” had a sleep disorder symptom. Sleep variables were coded as “1” if the participant 
“often (1-3 days a week)” or “almost always (4 or more days a week)” had a sleep disorder 
symptom. Sleep variables that had a “yes” or “no” response were coded as “1” for “yes” and “0” 
for “no” or “I don’t know.”  

Sleep Diaries

Sleep diaries were completed 1) between the initial and second visit and 2) the week before the 
third and final visit. The information included the bedtime, approximate number of minutes to 
fall asleep, number and length (in minutes) of nighttime awakenings, and the time of waking to 
arise from bed in the morning.  Additional information collected were naps during the day, 
physical activity, and caffeine intake.

Medical Outcomes Study SF-12- Health-Related Quality of Life (HRQoL)

The SF-12 is used in large surveys of general and specific populations as well as extensive 
longitudinal studies of health outcomes.35  Construct validity of the SF-12 was established in a 
population of AI/ANs that included 4,331  participants, 38.9% of the population study, who 
identified as Navajo.48 Participants who were younger scored higher on physical health-related 
quality of life (HRQoL) compared to older participants. Participants who reported more medical 
conditions had lower scores or poorer physical and mental HRQoL than participants who self-
reported fewer medical conditions.  Participants who self-reported depression scored lower than 
others in both physical and mental HRQoL.49 

There are 12 questions on the SF-12, and each question is scored on a scale from 0 to 100. A 
score of 0 indicates the lowest level of health and a score of 100 indicates the highest level of 
health. Scores on specific items are summed to generate a Physical Composite Scale (PCS) and a
Mental Composite Scale (MCS). The PCS and MCS are transformed to have a mean of 50 and a 
standard deviation of 10. Higher PCS scores indicate better physical health and higher MCS 
scores indicate better mental health. 35 
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Sleep Health Knowledge Pre- and Post-tests

Pre- and post-tests were administered before and after the presentation of the two educational 
modules to evaluate changes in caregiver knowledge of sleep health. The first five questions on 
the pre- and post-tests asked the participants to rate their knowledge of the specific sleep 
disorders in Module 1 using a Likert-like scale from 1 (little to no knowledge) to 5 (a lot of 
knowledge).  In Module 2, participants were asked how familiar they were with healthy daytime 
habits and strategies for good sleep. In these sections of the tests, participants rated their 
familiarity with the topics from 1 or “not at all familiar” to 5 “extremely familiar.” Participants 
received 1 point for a response of “not at all familiar,” 2 points for “slightly familiar,” 3 points 
for “somewhat familiar,” 4 points for “moderately familiar,” and 5 points for “extremely 
familiar.” The total score ranged from 5 to 25 for each of the two Modules. Additionally, there 
were five true-false questions related to sleep health on the pre- and post-tests for both modules. 
Participants received 1 point for a correct response and 0 points for an incorrect response. The 
total score on the true-false sections of the tests ranged from 0 to 5 points. The two sections (i.e., 
how familiar, true-false) were added together, and 30 points were the maximum that could be 
received. Scores from the pre- and post-test were compared for each participant.

In addition, participants were asked open-ended questions concerning their beliefs about sleep 
problems in adults and children. They were also asked about prior sources of information about 
sleep health.  

APPENDIX A-Study Measures
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 Family Sleep Health Ques onnaire-Sample Ques ons

1) Who are the family members that usually sleep at your home?

2) What does nighttime look like for your family?
a) Do family members have specific bedtimes and activities that they do 
before they go to bed?

b) Is this different on weekdays and weekends

c) Who are the “night owls” (like to stay up late) and who are the “early birds” (like to 
get up early)?

d) Where does everyone usually sleep?

3) Why do you think people have trouble sleeping?

a) Why do you think adults have trouble sleeping?

  b) Why do you think children have trouble sleeping?

c) Do you think there are ways of helping adults and children sleep better?

d) What are some things that you think might be helpful?

  4) Do you think your home is comfortable for sleeping?
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Module 1 Sleep and Health

Name:                                          Age:           Sex: M            F           Survey #            

Adapted from CM Baldwin, PhD, RN, FAAN

PRE-Survey about sleep BEFORE Module 1 begins
Using the following scale, please circle the number that best reflects how familiar you are with
each of the following sleep problems (causes, health effects, treatments, etc.):
1 – Not at all familiar
2 – Slightly familiar
3 – Somewhat familiar 
4 – Moderately familiar
5 – Extremely familiar

Obstructive Sleep Apnea 1 2 3 4 5
Insomnia 1 2 3 4 5
Restless Legs Syndrome 1 2 3 4 5
Insufficient Sleep 1 2 3 4 5

Infant and toddler sleep
Problems

1 2 3 4 5

Please circle T (True) or F (False) for each of the following statements:
1. T F Loud snoring means a person is sleeping deep and well.
2. T F Adults only need 5 or 6 hours of sleep every night for their
health and well-being.
3. T F Toddlers need 11 to 14 hours of sleep in a 24-hour period.
4. T F Sleep disorders are risk factors for obesity, high blood 
pressure, diabetes and depression.
5. T F Sleep is not as important as a healthy diet and exercise 
for health and well-being.

A. What do you think is the cause of sleep problems?                                                              

B. What is your major source of informa on about sleep problems and treatment (e.g., TV,
newspaper, family, nurse, doctor)?                                                                                            
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NOTE: Please turn this page and complete at the end of this presentation! ☺
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Module 2 Habits for Good Sleep

Name:                                            Age:           Sex: M            F           Survey #            

Adapted from CM Baldwin, PhD, RN, FAAN

PRE-Survey about sleep BEFORE Module 2 begins
Using the following scale, please circle the number that best reflects how familiar you are with
the following topics related to sleep:
1 – Not at all familiar
2 – Slightly familiar
3 – Somewhat familiar 
4 – Moderately familiar
5 – Extremely familiar

Daytime habits that help sleep 1 2 3 4 5
Foods that help sleep 1 2 3 4 5
Creating bedtime routines 1 2 3 4 5
Strategies for coping with
Insomnia

1 2 3 4 5

Strategies for helping children
sleep better

1 2 3 4 5

Please circle T (True) or F (False) for each of the following statements:
1. T F People who don’t sleep well at night and are red during the day should sleep at least 
an hour in the a ernoon.
2. T F Having a big meal before bed will usually help your sleep.
3. T F Working on computers, tex ng on your phone, and watching TV before bed can 

disrupt your sleep.
4. T F Bed me rou nes are important for both adults and children in telling their body to 
get ready for sleep.
5. T F Sleep is not as important as a healthy diet and exercise for health and well-being.

A. What are three things that you can do to sleep be er?                                                                        

B. What are three things that you can do to help your child sleep be er?                                          

NOTE: Please turn this page and complete at the end of this presentation! ☺
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Program Evaluation Questionnaire

1) What did you like best about this program? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

2) What did you like least about this program? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

3) What do you think we should change about this program? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



APPENDIX B

Description of the Intervention

Participants completed consent forms and baseline measures during the first visit. Participants 
also completed Module 1 during this initial visit.   Module 1 addressed common sleep disorders, 
sleep duration for different ages, and instructions for completing a week-long sleep diary. A 
second visit was scheduled approximately two weeks after the initial visit.  The PI contacted 
participants via text messaging approximately seven days following the first visit to remind them
to complete the sleep diary and to answer questions or provide clarification regarding the sleep 
diary. 

During the second visit, participants completed Module 2 that focused on daytime habits and 
bedtime routines. Additionally, depending on caregiver reports, strategies were presented in 
Module 2 for reported sleep problems such as insomnia symptoms of caregivers, difficulty 
settling for sleep, and frequent night waking in children. Additional strategies were introduced 
that concentrated on challenges common to this population— coping with nighttime caregiving 
and preventing drowsy driving. At the end of the second visit following the presentation of 
Module 2, participants were asked to develop a Sleep Plan consisting of goals to improve their 
sleep and, as needed, the sleep of one or more of their children. Participants were also asked to 
include feasible strategies that caregivers could use to assist them in achieving their goals.  
Participants received weekly texts or phone calls between the second and third visits to monitor 
their progress toward their goals and to adjust the Sleep Plan as needed.  Text messages and 
phone calls were tailored to the individual’s goals. For example, if the participant had a Sleep 
Plan goal of moving their bedtime up by one hour, the PI would send a text to the participant 
asking “Have you been able to get to bed earlier this week.”  If the participant replied “no,”  the 
PI would follow-up with a text asking about the barriers to attaining this goal.  The PI would also
offer, through text or a phone call, strategies to help the participant meet this goal, keeping in 
mind the participant’s home environment, work/family schedule, and stated preferences.

The third and final visit was scheduled for six to eight weeks following the second visit, at which
time the Sleep Plan was reviewed. The participant would determine if their goal was “met” or 
achieved in full, “partially met” or met with decreased frequency, or “not met” indicating no 
change from the time the goal was established. During the third session, information from 
previous educational sessions was clarified, and post-intervention measures were completed. The
caregiver and the PI also discussed future goals to continue to change and maintain healthy sleep 
habits after the intervention. Participants who completed all study measures and participated in 
the three intervention sessions received a $25 Walmart gift card after the third and final session. 
The gift card incentive for participants and the schedule for the delivery of the gift card was 
approved by the NNHRRB.


