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Abstract

Mental health problems contribute significantly to the global burden of disease. Driven in part 

by family stressors and insufficient sleep, mental health disproportionately affects low SES 

urban adolescents. In the United States, American Indian/Alaska Native (AI/AN) youth exhibit 

excessively high rates of mental health problems. Family functioning is strongly associated with 
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adolescent mental health, and sleep problems may serve as a pathway between family functioning 

and mental health. Using mixed methods we examine the associations among family functioning, 

subjective- and actigraphy-measured sleep, mental health (depressive and anxiety symptoms), 

and cultural identity in a sample of urban AI/AN youth. All participants (N =142) completed 

surveys; a random subsample (n =26) completed qualitative interviews to assess family and 

cultural dynamics related to sleep, which informed hypothesized direct and indirect effects that 

were tested using survey data. Narratives identified mechanisms of family cohesion (e.g., daily 

interactions that build perceived family togetherness and family-centered traditional activities) and 

the role that family cohesion plays in sleep (e.g., ensuring stability of sleep environments). Path 

analysis showed direct effects of improved family functioning on fewer depressive and anxiety 

symptoms, and indirect effects through lower self-reported sleep disturbance (but not through 

greater actigraphy-measured sleep duration or efficiency). Cultural identity did not moderate 

effects in quantitative tests. Our findings illustrate the complex associations among family 

functioning, sleep, and mental health in AI/AN youth. Family-based interventions to improve 

adolescent mental health should address modifiable intervention targets such as sleep, and address 

sources of both risk and resilience relevant to urban AI/AN families, including extended family 

and cultural practices.
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INTRODUCTION

Mental health problems contribute significantly to the global burden of disease,1 with half 

of all mental health conditions beginning in adolescence.2 Insufficient sleep is core driver 

of adolescent mental health, often underrecognized as a public health epidemic, but with 

serious health and social consequences.3 Evidence suggests that, worldwide, adolescent 

urban dwellers are at an increased risk for sleep and mental health problems, accentuated 

by poverty, low social capital, and other characteristics of urban environments that are 

experienced in the home environment and family context.4,5 To address such problems, there 

have been calls for family-focused public health efforts, acknowledging the role of family 

context for many health outcomes.6 There may be important lessons to learn about critical 

opportunities to intervene to effect change in mental health outcomes among vulnerable 

urban populations.

In the United States, urban American Indian/Alaska Native (AI/AN) youth experience 

disproportionately high rates of mental health symptoms. For example, compared to other 

racial/ethnic minorities and non-Hispanic White adolescents, AI/AN adolescents report 

more depressive symptoms and generalized anxiety.7 Furthermore, the suicide rate among 

AI/AN youth and young adults is 1.5 times higher than the national average.8 These 

disparities are related to European contact, forced relocation, and cultural genocide, leading 

to widespread traumatic experiences and unresolved grief across generations.9 Moreover, 

approximately 70% of all AI/ANs reside in urban locations far from reservations or tribal 

lands, and face additional psychosocial and environmental stressors, such as lack of social 
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cohesion and exposure to poverty, that may put them at further risk for mental health 

problems.10

In the current paper, we focus on two distinct but related dynamics that are associated 

with adolescent mental health. First, family functioning – that is, family interactions and 

relationships, including conflict, cohesion, structure, and communication;11 adolescents in 

well-functioning families report better mental health outcomes, including less depression 

and anxiety.12 Second, sleep problems often occur during adolescence due to irregular 

sleep-wake schedules,13 and are a significant contributor to adolescent mental health.14,15 

Moreover, poorer family functioning16,17 and lower quality parent-adolescent relationships18 

are also associated with sleep problems. Despite high rates of mental health problems among 

AI/AN youth, no studies to date have examined sleep as a potential mediator of the impact 

of family functioning on mental health.

In general, there are limited data on how challenges related to cultural disruption influence 

mental health among urban AI/AN families and youth.19 Urban AI/AN people emphasize 

that it is often very difficult to be culturally connected given the dispersion of the population 

and the limited resources.20 Culture can be protective for sleep health;21 however, no studies 

have assessed whether AI/AN culture may play a role in the relationship between family 

functioning and sleep, and ultimately on mental health. The current study adds to the 

literature by examining family functioning and sleep in relation to mental health among 

urban-dwelling AI/AN youth.

The Role of Biopsychosocial and Contextual Factors

One theoretical framework that is key to understanding the complex interplay 

between family functioning, sleep, cultural identity, and mental health and draws 

from a developmental psychopathology framework: the biopsychosocial and contextual 

paradigm.22,23 In this paradigm, domains of overall health, such as mental health and 

sleep, are intertwined (through reciprocal relationships) with a range of biological, 

psychological, social, and contextual factors.22,24 In other words, health outcomes are 

products of biological characteristics (e.g., circadian rhythm, physical comorbidity, genetic 

vulnerability), psychological predispositions (e.g., impulsivity, irritability), social factors 

(e.g., family, peers), and other contextual features (e.g., school, community, culture). In this 

paradigm health outcomes are also understood to interact with these multi-level factors. 

Finally, the centrality of each factor or relationship may vary within and across individuals 

over time.24

The biological dimension of this model provides a rationale for studying the juncture 

of sleep and mental health in adolescence, especially given the physical growth and 

neurodevelopmental changes, such as synaptic pruning and developmentally specific 

changes in circadian rhythms, that occur during this developmental period. 25 Owing in 

part to the intersection of these neurodevelopmental changes with social stressors (e.g., 

academic and social pressures and early school start times), adolescents are a high-risk 

group for sleep problems, including insufficient sleep duration and poor quality sleep.17 

In turn, sleep problems are prospectively linked with diverse mental and behavioral health 

outcomes, including depression, anxiety, and suicide risk.26-28 Yet, very little is known about 
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the association between sleep and mental health in minority groups, such as urban AI/AN 

youth.

Social factors such as family functioning have been shown to affect adolescent mental 

health. High family functioning is associated with less depressive symptomatology,29 and 

adolescents in well-functioning families tend to report better mental health outcomes.12 

Several studies have shown, for example, that low family functioning (e.g., increasing stress 

in the overall family climate) is related to poorer mental health,30 whereas high family 

functioning (e.g., a safe environment for expressing and understanding emotions) is related 

to better mental health.31

Family functioning has also been documented to have a significant, though not fully 

understood role in adolescent sleep.32 For example, family conflict in childhood is 

longitudinally associated with insomnia in late adolescence,33 and marital conflict predicts 

childhood sleep disruptions.34 Also, poor family functioning16 and lower quality parent-

adolescent relationships are associated with insufficient sleep duration.18 The mechanisms 

underlying this association include parent-child attachment style,35 parental involvement in 

setting household rules and sleep routines,36 and family environment attributes, such as 

safety, which are conducive to a “cessation of vigilance,”37 which supports sleep onset and 

maintenance. However, gaps remain in understanding these processes, especially in minority 

populations such as urban Native American families.

Sleep may be an important modifiable pathway between family functioning and mental 

health.38 One study found that in mostly White adolescents, sleep quality and duration 

mediated effects of poor family functioning on adolescent mental health. Specifically, 

when teens reported poor family functioning, this was associated with worse sleep quality 

and duration, which was then linked to corresponding changes in anxiety and depressive 

symptoms.39

Finally, the contextual component of the biopsychosocial model underscores the importance 

of community and cultural factors in family functioning, sleep behaviors, and mental health. 

Given the history of colonization and collective trauma among AI/AN people and the 

resulting extreme social and cultural disruption to AI/AN societies and families,40 it is 

crucial to consider how cultural context, including cultural identity, may affect associations 

between family functioning, sleep and mental health. For example, among urban AI/AN 

communities, family functioning may play a key role in buffering the effects of historical 

trauma.41 Likewise, resilience is often embedded in AI/AN family functioning42 in a 

dynamic process that includes individual and collective adaptation to overcome stress 

through nurturing beliefs and values that promote wellbeing.43 For instance, prior work 

has shown that engagement in traditional practices may decrease anxiety and depression.44 

However, the mechanisms linking contextual factors with health outcomes are currently 

poorly understood, and within-cultural studies may help elucidate such processes. Thus, 

the current study examines how cultural identity may affect the association between family 

functioning and sleep, and ultimately mental health.
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Current Study

This study addresses several existing knowledge gaps and methodological challenges in the 

study of sleep, family dynamics, culture, and health in the urban AI/AN population. First, 

it expands the metrics typically used in studies of family functioning and mental health, 

incorporating family conflict and cohesion to measure family functioning, depression and 

anxiety to measure mental health, and both subjective and objective measures of sleep. Prior 

work on family functioning among AI/AN adolescents has mainly addressed the association 

between family structure (i.e., parental marital status) and substance use.45-47 For example, 

compared to adolescents in two-parent AI/AN homes, those living in single-parent AI/AN 

households were more likely to initiate alcohol, tobacco, and marijuana at earlier ages 

regardless of parenting practices.45 Less is known, however, about the effects of family 

dynamics (such as perceived conflict and cohesion) on other behavioral health outcomes 

among AI/AN youth, such as depression and anxiety.

Second, this study uses mixed-method analysis (complementary and expansion mixed 

methods)48 to examine the complex associations among family functioning, sleep, and 

mental health in a sample of urban AI/AN youth. Existing work on family functioning, 

sleep, and behavioral health among urban AI/AN youth has drawn primarily on quantitative 

data and analyses, which sometimes struggle to explain the complex mechanisms involved 

in deeply contextual and interdependent relationships.45,46 Qualitative methods can often 

shed new light on potential causal associations due to the depth and detail contained in 

participant narratives.49 In combination, quantitative and qualitative data inform each other 

to enhance understanding of mechanisms that link contextual with individual-level factors, 

which can assist with practical intervention development.49 Most prior mixed methods 

work on family functioning has taken a simple sequential approach, where qualitative 

analysis preceded quantitative analysis without explicit analytic integration.50 This study’s 

integrative approach is advantageous because constructs such as family functioning and 

cultural identity can be explored both through closed-ended survey items and narrative 

comments; this allows for comparison of results across different types of data, as well 

as identification of convergence or divergence between survey data and themes from 

interviews.

Our mixed methods approach leveraged qualitative analysis to generate hypotheses for 

quantitative testing. Based on thematic content from interviews, we developed several 

mediation hypotheses: 1) greater family cohesion would be associated with lower depressive 

or anxiety symptoms, whereas greater family conflict would be associated with greater 

depressive or anxiety symptoms; and 2) these associations would be mediated by self-

reported sleep disturbance, and objectively-measured sleep duration and sleep efficiency. 

Finally, based on interview findings regarding cultural practices, we used moderated 

mediation to test whether cultural identity moderated any observed associations between 

family functioning and sleep. We hypothesized that stronger AI/AN cultural identity 

would buffer (lessen) the association between poor family functioning and negative sleep 

outcomes.

Palimaru et al. Page 5

Soc Sci Med. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



METHODS

Overview

We analyzed data from 142 urban AI/AN youth using an integrative mixed methods 

approach48 to examine pathways among family functioning, sleep, and behavioral health 

within a cultural context. In step one, we analyzed in-depth interviews and compared themes 

with our descriptive survey data on similar topics; this approach is known as complementary 

mixed methods analysis.48 In step two, we used narrative findings from qualitive interviews 

to formulate a set of hypothesized direct and indirect effects; this technique is known as 

expansion mixed methods analysis.48

In step three, based on our hypotheses, we examined the direct effects of family functioning 

(i.e., family cohesion or conflict) on adolescents’ depressive or anxiety symptoms, as well 

as the indirect effects (mediation) through subjective and objective (via actigraphy) measures 

of sleep. Based on mixed methods analysis, we hypothesized that greater AI/AN cultural 

identity might mitigate the negative impact of poor family functioning on sleep (that, in 

turn, is associated with poor mental health outcomes). Thus, we also explored whether 

AI/AN cultural identity moderated the indirect path from family functioning to mental 

health outcomes through sleep.

Sample and Recruitment

We analyzed data from Wave 1 of the Native American Youth Sleep Health and Wellness 

(NAYSHAW) study; a longitudinal study involving both quantitative (e.g., survey, blood 

sample, actigraphy) and qualitative (e.g., in-depth interview) data.51 The study benefitted 

from a community-based participatory approach to engage AI/AN communities, including 

input from Native elders and community members regarding the recruitment process, 

sampling approach, survey measures, interview questions, as well as biological (e.g., blood 

draws) and anthropometric (e.g., height and weight) assessments. We also worked with our 

community partner, Sacred Path Indigenous Wellness Center (SPIWC), to identify AI/AN 

recruiters who had worked on our previous projects and had established relationships with 

communities across California.

AI/AN youth were eligible to participate if they were 12-16 years old, self-identified (or 

were identified by their parents) as AI/AN (or of AI/AN ancestry) and could read and 

converse in English. Participants were excluded if a parent reported serious physical or 

behavioral health conditions such as heart disease, kidney disease, diabetes, sleep disorder, 

or severe cognitive impairment. We also restricted participation to one adolescent per family 

due to the nonindependence of sleep and family functioning data within families.

Our quantitative sample includes 142 adolescents living in urban communities in northern, 

central, and southern California who were recruited via advertisements distributed by 

community partners. The qualitative sample was a randomly selected subset of 26 

interviewees from the quantitative sample.

All data were collected during home visits, and all procedures were approved by RAND 

Corporation’s internal review board and by the communities that participated in the study. 
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Because all study participants were under age 18, parental consent and adolescent assent 

were obtained. Participants received $25 for completing the survey and $35 for participating 

in the qualitative interview.

Qualitative Data Collection

All interviews were conducted during the school year (September 2018 to June 2019). The 

interview protocol focused on the following topics: (1) sleep environment, including room(s) 

type and size, sleep arrangements, and sources of lighting and noise; (2) sleep behavior, such 

as preparing for sleep and daytime napping; (3) quality of sleep; (4) sleep habits and beliefs; 

and (5) cultural dimensions of sleep. Although we did not directly elicit content related 

to family functioning, participants described family dynamics frequently during interviews. 

Supplemental Material 1 provides the full interview protocol.

Quantitative Data Collection

Demographic.—Adolescents reported their age, sex, race/ethnicity, grade, parental 

education, and parents’ marital status.

Family functioning.—Family functioning was assessed using subscales for family 

cohesion (seven items) and conflict (six items) from the Brief Family Relationship Scale 

(BFRS), which has been validated in a sample of Alaska Native youth.52 Prior research 

has found these scales to be reliable and to show adequate convergent and discriminant 

validity.53 Respondents rated cohesion on a scale from 0 (not at all) to 2 (a lot; e.g., “in our 

family there is a feeling of togetherness,” “my family members really support each other”). 

Conflict was reverse coded and included questions such as “in our family we lose our 

tempers a lot” and “my family members sometimes are violent.” Higher scores are indicative 

of better family functioning on each dimension, i.e., more cohesion and less conflict.

Subjective and objective measures of sleep disturbance.—Sleep disturbance was 

assessed through a validated subscale of the School Sleep Habits Survey of Adolescents.54 

This subscale elicits self-reported frequency of indicators of erratic sleep/wake behaviors 

over the previous 2 weeks (e.g., “stayed up past 3:00 a.m. or later,” “needed more than one 

reminder to get up in the morning,” “had an extremely hard time falling asleep”). Response 

options are 0 (never), 1 (once), 2 (twice), 3 (several times), to 4 (every day/night). Higher 

scores indicate greater sleep disturbance.

We supplemented the self-reported sleep outcomes with actigraphy data, which provides 

behavioral assessment of habitual sleep patterns and duration.55 Actigraphs are watch-

like bracelets, worn on the non-dominant wrist, which may be worn 24 hours per day, 

including while bathing, swimming, or showering. Actigraphy data were collected at least 

7 consecutive days using Actiwatch-2 (Phillips/Respironics®) in order to include sleep 

parameters for both weekday and weekend nights. A minimum number of 4 nights of 

actigraphy were used to ensure the reliability of actigraphy sleep outcomes (average 7.35 

nights, SD = 1.58, range = 4 - 16). Validated scoring algorithms were used to derive mean 

levels of sleep duration and sleep efficiency (time spent asleep/ time in bed x 100; expressed 
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as percentage) across 7-days of actigraphy;56 both measures have previously been associated 

with adolescent mental health outcomes.57

Mental health symptoms.—We used the Patient Health Questionnaire 2-item scale 

(PHQ2) to measure depressive symptoms. The PHQ2 has been validated in adolescents 

as a screener for major depression.58 We used the Generalized Anxiety Disorder 7-item 

scale (GAD7) to measure anxiety symptoms, which has been validated in adolescents for 

detecting clinically-significant anxiety symptoms.59

Cultural identity.—We used the Multigroup Ethnic Identity Measure (MEIM) to assess 

AI/AN cultural identity.60 The scale consists of 12 questions rated from 1 (strongly disagree) 

to 5 (strongly agree). We modified MEIM items to focus on AI/AN heritage (e.g., “I have 

clear sense of my AI/AN identity and what it means to me”).61

Data Analysis

Stage 1: Qualitative data analysis and complementary survey analysis.—The 

first stage of analysis involved analyzing family functioning themes from our qualitative 

data and comparing these findings with similar questions from our survey data. First, 

we uploaded transcripts to Dedoose, a team-based collaborative software platform for 

qualitative data management, analysis and interpretation.62 Our qualitative analysis built 

on a previous study with the same data set.51 The previous study examined all aspects 

of sleep among AI/AN adolescents, of which family dynamics were a minor component, 

e.g., parental involvement in sleep behaviors. In contrast, this study focuses primarily on 

family cohesion and other aspects of family functioning; the family functioning frame drove 

us to develop 14 new codes specific to this study. Several codes used for the previous 

study (relating to the sleep environment and sociocultural perspectives) also applied to this 

study, so we explored them in conjunction with newly developed codes focused on family 

functioning. We used both inductive and deductive approaches to develop the new codes.63 

Two qualitative researchers from the team (AIP and RAB) coded content independently 

and engaged in several rounds of discussion and reconciliation of differences in coded 

output. Input from the larger research team helped guide the coding process and rules. The 

codebook (see Supplemental Material 2) consisted of two main sections, family cohesion 

and family conflict. As our last step, we compared thematic content with descriptive survey 

data on similar topics. This allowed us to use survey data to report on the frequency 

and prevalence of phenomena, and interview data to understand the processes driving and 

connecting these phenomena.

Stage 2: Mixed methods expansion.—We used results from the Stage 1 qualitative 

analysis and the extant literature to develop mediation and moderated mediation models 

for our survey data, using the expansion mixed methods approach - i.e., using themes 

from interview data to serve as a guide for follow up quantitative investigations. We 

examined family cohesion and family conflict codes and identified instances that mentioned 

connections with sleep quality, sleep environment, or sleep behavior. Next, the team 

examined the explicitly stated or implied role of cultural aspects related to family 
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functioning and/ or sleep, which resulted in us identifying a moderated mediation model 

for cultural identity in the relationship between family functioning and sleep.

Stage 3: Quantitative data analysis.—We first conducted descriptive quantitative data 

analysis using Stata 16.64 We calculated means and standard deviations for continuous 

variables, as well as counts and percentages for categorical variables. We then conducted 

mediation and moderation analyses using Mplus 8.65 All models controlled for sex, age, and 

family structure (i.e., whether or not the adolescent lived in a single parent household), as 

these control variables are related to both sleep and mental health.66 The data analysis was 

performed using complete data, and no imputation was performed, given the small amount 

of missing data. Note that Tables 1 and 2 present the number of observations for each 

variable. We tested a simple mediation path model (see Figure 1a), examining whether the 

indirect effect (a*b) of family cohesion or conflict on depression or anxiety was statistically 

significant. We also tested a moderated mediation model, examining whether AI/AN cultural 

identity moderated the indirect effects of family conflict/cohesion on depression/anxiety via 

subjective or objective measures of sleep (see Figure 1b). We provided two sample scripts 

for the mediation model and moderated mediation model (see Supplemental Material 3). We 

used a bootstrapping procedure with 10,000 replications to test the statistical significance 

of the indirect effect as well as the moderated mediation effect. Bootstrap 95% confidence 

intervals are reported,67 and we used a significance level of 0.05. Model fit for moderated 

mediation models was evaluated using the combination of the comparative fit index (CFI), 

Tucker–Lewis index (TLI), the root-mean-square error of approximation (RMSEA), and 

the standardized root-mean-square residual (SRMR), based on guidelines suggested in the 

literature: CFI and TLI greater than 0.95 for acceptable fit;68 RMSEA ≤ 0.08 for adequate 

fit and ≤ .05 for close fit;69 SRMR ≤ 0.08 for acceptable fit.68 Both unstandardized 

and standardized coefficients (effect sizes) are reported. Standardized coefficients (i.e., 

standardized with respect to both dependent variable y and independent variable x) indicate 

the change in y standard deviation units when x changes one standard deviation, and we 

interpreted them following convention such that 0.20, 0.50, 0.80 are considered small, 

medium, and large effects, respectively.70

RESULTS

Demographic Characteristics and Other Descriptive Information

Table 1 contains participant demographic characteristics for both qualitative and quantitative 

samples, showing that the two samples were comparable, except for sex: 54% of 

interviewees were male in the full sample versus 41% in the qualitative sample. Overall, 

youth were aged 12-16 (mean = 14.03 years, SD = 1.37 years). All parents identified their 

participating adolescent child as having AI/AN heritage, and 92% of youth identified as 

AI/AN, which is consistent with other work in this area.61 Although participants represented 

roughly 20 different tribes, we do not provide details on tribal affiliation in order to protect 

confidentiality. Roughly one third said their mother had graduated from college, and 41% 

reported that their fathers did not finish high school.
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We present descriptive information on outcomes variables in Table 2. Scale scores in the full 

sample (n=142) were comparable to the qualitative subsample (n=26). For example, in the 

full quantitative sample, average family cohesion was 1.63 (SD=0.33), compared with 1.56 

(SD=0.36) in the qualitative subsample. Similarly, the mean for family conflict was 0.52 

(SD=0.36) in the full sample and 0.58 (SD=0.35) in the subsample. Actigraphy outcomes 

showed suboptimal sleep in this sample overall, with an average sleep duration around 7 

hours and average sleep efficiency around 81%.

Stage 1: Qualitative Data Analysis and Complementary Survey Analysis

We report two main thematic categories, each with several sub-codes: 1) family cohesion, 

including daily family interactions, discussing and engaging in traditional activities with 

the family, and the role of extended family, and 2) family conflict, including disagreements 

with family members and divorce. Below we describe these themes and illustrate them with 

supportive quotes. We also indicate how descriptions of the thematic analysis compared with 

relevant descriptive survey results.

Family Cohesion

Daily family interactions—Sixteen teens (62%) described routine family interactions 

- such as watching TV or playing computer games with siblings, looking after younger 

family members, driving/walking to and from school, eating meals with the family, and 

completing household chores together – as contributing to a sense of togetherness. The 

following description from a sixteen-year-old AI/AN youth illustrates how family routines 

create a sense of family warmth: “When my grandma’s here, I like to chill with her. I like to 
talk to her. I’ll play games, and she’ll be like, ‘Oh, how are you doing in your game?’ I’ll be 
like, ‘I’m good.’ She’ll be like, ‘Are you winning?’ I’ll be like, ‘Yeah’.” This theme aligns 

with survey data from two items on the family cohesion scale: 43% of survey respondents 

said they spent a lot of time doing things together with their family, and 65% said that their 

family has “a lot” of feeling of togetherness.

Discussing AI/AN heritage and activities with family—Thirteen youth (50%) 

mentioned family discussions about traditional activities, shared AI/AN beliefs, and AI/AN 

heritage. Participants indicated that discussions occurred with parents, aunts, uncles and 

other teens that focused on the meaning of dream catchers, sage burning, historical trauma, 

and family efforts to enroll in tribes. The following quote helps illustrate this theme: “I try 
to know some things about my heritage. I would ask my mom on a daily basis, sometimes, 
if—like anything about my heritage. Like, “Oh, where did my heritage come from?” I don’t 
really know that much about my heritage. I would love to know more.” (M14)

Eleven youth (42%) described engaging in traditional activities with family members, 

including powwows, sweat lodges, beading and drumming workshops, events on 

reservations, and prayers. A fifteen-year-old male had this to say about his experience with 

powwows: “I’ve been to a couple of pow-wows. They’re pretty cool. I’ve been to some of 
those little cultural things that they have like where everyone just hangs out and then like the 
girls, they dance and then like all the guys are like drumming, they sing and that. … I just go 
with my dad.” (M15)
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These themes correspond with the MEIM cultural identity scale. On the MEIM, 41% of 

youth agreed or strongly agreed that they spent time trying to find out about their AI/AN 

identity, and 40% agreed or strongly agreed that they often talked to other people about their 

identity. In addition, 42% of survey respondents endorsed participating in cultural practices 

of their own AI/AN tribal group.

Role of extended family—Ten youth (38%) made statements about the role of extended 

family members (grandparents, aunts, uncles, and cousins) in their family life. In particular 

they spoke about cohabiting (either on a temporary or permanent basis) with other relatives, 

and how this affected their sleep. Youth mentioned grandparents, cousins, and nephews 

living with the family, at times affecting sleep quality, as this fourteen-year-old female 

explained: “My nephew used to live with us and he would cry a lot because he was a baby. 
When he started teething, that’s when I would mainly stay awake.” Another participant said 

“When my cousins come over, I don’t get no sleep. They’re usually kicking me off the bed 
or something.” (F14) Others, however, felt comforted by the presence of family: “I had my 
grandma staying with us, so she was in the same room with me. So I felt like really happy in 
a way because I used to live with her when I was younger, so it felt like more complete in a 
way.” (F14)

We had no survey data for complementary analysis of this theme.

Family Conflict

Disagreements with family members—Ten youth (38%) mentioned mild family 

disagreements (especially with siblings), although there was little reported conflict with 

extended family (n=2). Eight of these 10 youth described mild disagreements with 

immediate family as interfering with sleep or privacy. For example:

“She [sister] knows that on like a school day I want to get my sleep, because we don’t 

really have that much time. We have to get up early. So she knows that if she annoys me, 

somebody will walk in here and tell her to stop, because we have to go to bed very early and 

get up very early and get ready for school so we can get there on time.” (F12)

“I remember I got in a fight with my mom, and I couldn’t sleep the night, not until like 2:00, 

I think, because I couldn’t sleep, and I was just really sad, angry.” (M16)

Divorce—Six teens (23%) described parental divorce and consequences for sleep, such 

as having secondary sleeping arrangements due to shared parental custody, foster care, or 

sleeping with relatives. This statement from a sixteen-year-old male is a typical example: 

“We moved a lot, because like money problems and stuff. There were times where I would 
get sent to like a family member’s house because my mom had to work and my dad left. … 
There were always random periods where like my dad didn’t want to—he didn’t want to talk 
to me. He didn’t reach out, because he was just too busy, and I understand.” (M16)

Among those who had to share their sleeping environment due to these arrangements, two 

expressed some negative feelings, including loud noises and discomfort. For example: "Well, 
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[my little brother] is just like dirty, leaves everything around. And sometimes he shakes in 
the bed and keeps me awake at night sometimes." (M14)

Thematic results on family conflict are consistent with survey responses to items on the 

family conflict scale as very few (5%) respondents said that their family argues a lot, and 

18% said they did not argue at all. Similarly, only 4% said that in their family they are mad 

at each other a lot, and 54% said the family is not mad at each other at all.

Stage 2. Mixed Methods Expansion Overview

The next stage of our research involved translating our thematic findings and associated 

survey data into specific hypothesized models that could be tested statistically. This 

stage also involved consulting the academic literature for corroboration. Based on these 

processes, we developed the following simple mediation and moderated mediation models, 

some informed by qualitative findings, whereas others were informed by extant theory, as 

described below.

Mediation Model Hypotheses

Our thematic content for family cohesion (e.g., being comforted by the presence of family 

members), led us to hypothesize that greater family cohesion would be associated with lower 

depressive or anxiety symptoms. Similarly, considering narrative findings for family conflict 

(e.g., expressions of sadness and anger following family argument), we hypothesized that 

greater family conflict would be associated with higher depressive or anxiety symptoms. 

Based on the literature linking family dynamics with sleep, we also hypothesized that 

these associations would be mediated by lower self-reported sleep disturbance, greater sleep 

duration, and higher sleep efficiency (see Figure 1a).18,33,38,39,71,72

Moderated Mediation Model Hypotheses

Based on thematic findings describing family participation in cultural practices and 

academic literature showing protective effects of culture in the AI/AN population, we 

hypothesized that cultural identity might buffer the effects of family functioning on sleep 

(see Figure 1b). We used moderated mediation to test whether cultural identity moderated 

any observed associations between family functioning and sleep.44,73

Stage 3: Quantitative Data Analysis

Unstandardized coefficients are presented in Table 3 and standardized coefficients are 

presented in Supplemental Material 4 (Table 1). As shown in Table 3, greater family 

cohesion was significantly associated with lower levels of depressive symptoms (−0.84, 95% 

CI: [−1.68, −0.06]), and there was a significant indirect effect via lower levels of subjective 

sleep disturbance (−0.49, 95% CI: [−0.95, −0.10]). In other words, greater family cohesion 

was associated with lower levels of sleep disturbance, which in turn was associated with 

lower levels of depressive symptoms. Similarly, greater family cohesion was significantly 

associated with lower levels of anxiety symptoms (−4.32, 95% CI: [−6.92, −2.14]), and there 

was a significant indirect effect via lower levels of sleep disturbance (−1.19, 95% CI: [−2.45, 

−0.25]). Thus, greater family cohesion was associated with lower levels of sleep disturbance, 

which in turn was associated with lower levels of anxiety problems. Also, greater family 
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conflict was significantly associated with higher levels of depressive symptoms (0.86, 95% 

CI: [0.19, 1.51]), and there was a significant indirect effect via higher levels of sleep 

disturbance (0.61, 95% CI: [0.30, 1.04]) such that greater family conflict was associated 

with higher levels of sleep disturbance, which in turn was associated with higher levels of 

depressive symptoms. Similarly, greater family conflict was significantly associated with 

higher levels of anxiety symptoms (4.34, 95% CI: [2.48, 6.43]), and there was a significant 

indirect effect via higher levels of sleep disturbance (1.38, 95% CI: [0.60, 2.55]) such that 

greater family conflict was associated with higher levels of sleep disturbance, which in 

turn, was associated with higher levels of anxiety symptoms. There was no evidence of 

indirect effects from either family cohesion or conflict to depression or anxiety through 

actigraphy-measured sleep duration or efficiency. As shown in Supplemental Material 4 

(Table 1), the effect sizes were in the small and small-to-medium range for path c’ (shown in 

Figure 1a) across models with different mediators and outcomes. For the models with sleep 

disturbance as the mediator, the effect sizes were in the small-to-medium range for path b 
and in the small range for both path a and the indirect effects (a*b).

As shown in Figure 1, our moderated mediation model tested whether observed indirect 

effects of family conflict or cohesion on depression or anxiety via self-reported sleep 

disturbance were moderated by cultural identity. We only ran moderated mediation models 

for the self-reported sleep disturbance model, given that no indirect effects were found 

for actigraphy-measured outcomes. Model fit statistics and estimated index of moderated 

mediation are presented in Supplemental Material 4 (Table 2). Model fit was acceptable 

(CFIs ≥ 0.95, TLIs ≥ 0.90, RMSEAs ≤ .08, SRMR < .05). We did not find any significant 

moderated mediation effects, suggesting that indirect effects did not differ significantly at 

different levels of AI/AN cultural identity.

DISCUSSION

This study addresses several critical gaps in the literature by furthering our understanding of 

the role of family cohesion and conflict on mental health in urban AI/AN youth. We used an 

integrative mixed methods approach to examine family functioning and sleep in relation to 

mental health among urban-dwelling AI/AN youth in the context of cultural identity. To the 

best of our knowledge, this is the first study to examine these issues in AI/AN populations 

using both subjective and objective sleep measures. Our findings build on previous research 

with AI/AN youth, which has focused predominantly on family structure and substance 

use.45-47,74-77 We added to this work by examining qualitative themes of family functioning 

to guide us in our quantitative analyses. Although the interviews did not initially set out to 

explore aspects of family functioning, participants provided numerous unsolicited comments 

on this topic, highlighting the importance of family dynamics. Combining qualitative and 

quantitative data helped describe the complex and interdependent associations among family 

functioning, sleep, and mental health, and the role of cultural identity in these associations.

Qualitative findings illustrated that the urban AI/AN adolescents in our sample perceived a 

sense of family togetherness, and half commented on the role of daily family interactions 

in building a sense of family togetherness, AI/AN identity, and family-centered traditional 

activities. Qualitative findings were supported by youths’ perceptions of family dynamics on 
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the survey, which indicated limited family conflict. Similar to work with other population 

groups,78,79 youth in this study identified an important role for extended family members 

in daily family functioning, which mostly occurred via co-habitation. Some youth were 

comforted by having extended family in their homes; in other cases, they reported negative 

implications for sleep and health, consistent with previous work in this area.45,46 This 

highlights the need for family-level interventions focused on balancing kinship and family 

ties while also recognizing potential constraints of sleeping environments and the challenges 

of co-habitation.

Consistent with prior literature,12,39,80 our quantitative results indicated that higher 

family functioning was associated with better mental health through lower levels of 

self-reported sleep disturbance. However, we did not observe any significant indirect 

effects of actigraphy-measured sleep duration or efficiency. This may be because the 

significant associations we observed were due, in part, to shared method variance, as 

family functioning and mental health were both based on self-report measures. Work 

in other adolescent samples has also shown stronger associations between self-reported 

sleep problems, including insomnia, and mental health compared to objective measures of 

sleep.57,81 Overall, findings suggest that improving sleep quality may be an important target 

for future, family-based interventions that address improving the mental health in AI/AN 

youth. We also recommend future longitudinal studies to further our understanding on the 

role of family functioning and long-term health benefits among urban AI/AN youth.

Previous work has emphasized the important protective role that cultural identity may 

play in improving mental health in AI/AN individuals.82 However, we did not find that 

cultural identity moderated associations of family conflict/cohesion, sleep disturbance, 

and depressive/anxiety symptoms. The lack of significant moderation may be due to the 

complex, dynamic, and multi-dimensional nature of cultural identity among urban AI/AN 

youth. 83 Null results may also be explained by the fact that the MEIM scale may not 

capture the most salient cultural identity factors among urban AI/AN youth. For example, 

prior work with this scale in AI/AN youth discusses aspects of identity that require 

additional examination, such as the role of biculturalism in indigenous identity or the role of 

engagement in specific cultural activities.84 Further research and psychometric evaluations 

may enhance our understanding of optimal measurement scales for AI/AN cultural identity 

in the context of complex urban life.

Limitations

The study has several limitations. First, the study sample is not representative of urban 

AI/AN youth experiences elsewhere in the U.S. because participants were recruited from 

northern, central, and southern California. Regarding qualitative data, this subsample was 

randomly selected from the full study sample. Although the two samples were comparable, 

the relatively small sample size limits generalizability of findings. Another limitation is 

that the interview protocol did not systematically elicit information on family functioning. 

The family cohesion and conflict themes in the interview data emphasize the importance of 

family dynamics for youth; however, the lack of systematic narrative elicitation has likely 

narrowed prevalence and range of thematic content on this topic. Finally, the mediation and 
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moderated mediation models we tested were based on cross-sectional data, which precludes 

causal inference. Also, some fit statistics of the moderated mediation models did not reach 

the recommended cut-off for acceptable fit (i.e., TLIs > 0.90 but did not go above 0.95), 

raising possible concerns about model misspecification and requiring further examination in 

a separate, larger sample. The current study was a secondary analysis of the baseline data 

of the parent study and will need to be replicated in future studies. However, findings are 

an important first step in understanding these associations among AI/AN youth and can help 

inform future studies and prevention and intervention efforts for this population.

Conclusions

This study provides an important look at the pathway between family functioning and 

mental health among AI/AN adolescents, and how sleep and cultural context contribute 

to these associations. In qualitative interviews, adolescents emphasized distinct aspects of 

family cohesion, including daily interactions that build a sense of family togetherness, 

discussions about AI/AN identity, and family-centered traditional activities. Our analysis 

indicated that better family functioning (i.e., greater cohesion and less conflict) was 

associated with fewer depressive and anxiety symptoms through lower levels of sleep 

disturbance. Findings suggest that family-level interventions need to be tailored to balance 

the importance of kinship and family ties while also recognizing potential constraints 

of sleeping environments and challenges of co-habitation. Addressing sleep health with 

families may help improve adolescents’ overall well-being. Finally, research with this 

population should continue to explore how cultural identity may function to strengthen 

family cohesion and resilience and ultimately reduce the risk of mental health problems in 

AI/AN youth.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Narratives show family cohesion through family traditional practice

Narratives show role family cohesion plays in sleep, e.g., stable sleep environment

Better family functioning had direct effect on less depression and anxiety

Better family functioning had indirect effects through lower sleep disturbance

Cultural identity was not a significant moderator in the tested pathways
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Figure 1. Conceptual Diagrams for Mediation and for Moderated Mediation
(a) This conceptual diagram shows the simple mediation models where we tested whether 

family functioning (family conflict or cohesion, tested in separate models) had indirect 

effects on mental health outcomes (depression or anxiety) through sleep (sleep disturbance, 

sleep duration, or sleep efficiency). The indirect effect is estimated as a*b (the product of 

paths a and b.

(b) This conceptual diagram shows the moderated mediation models where we tested 

whether AI/AN cultural identity moderated the indirect effects of family conflict/cohesion 

on depression/anxiety via subjective or objective measures of sleep. The moderated 

mediation effect is tested as the product term of the moderating effects and the path between 

mediator and outcome.

Palimaru et al. Page 21

Soc Sci Med. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Palimaru et al. Page 22

Table 1.

Qualitative and Quantitative Sample Demographics

Qualitative Sample
(N=26)

Quantitative Sample
(N=142)

Age N (%) N (%)

12 1 (4%) 23 (16%)

13 4 (16%) 33 (23%)

14 11 (42%) 32 (23%)

15 6 (23%) 25 (18%)

16 4 (15%) 29 (20%)

Sex

Male 14 (54%) 58 (41%)

Female 12 (46%) 84 (59%)

Race

American Indian/Alaska Native 24 (92%) 128 (90%)

Other 2 (8%) 14 (10%)

Single Parent Household *

Yes 9 (35%) 66 (46%)

No 17 (65%) 75 (53%)

Missing 0 (0%) 1 (1%)

Mother Education

College grad 7 (27%) 38 (27%)

Some college 4 (15%) 30 (21%)

High school grad 6 (24%) 40 (28%)

Didn't finish high school 5 (19%) 18 (13%)

Don't know 4 (15%) 15 (11%)

Father Education

College grad 2 (7%) 13 (9%)

Some college 3 (12%) 17 (12%)

High school grad 8 (31%) 42 (30%)

Didn't finish high school 9 (35%) 31 (22%)

Don't know 4 (15%) 38 (27%)

Note. One participant missing data on both mother and father education.

*
Single parent household is defined by parental marital status (Yes = single or never married/ widowed/ separated/ divorced; No = married/

cohabitating).
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Table 2.

Descriptive statistics of study variables.

Variable n Mean SD Range

Family cohesion 142 1.63 0.33 0.43-2

Family conflict 142 0.52 0.36 0-1.83

Sleep disturbance 142 15.58 8.89 0-43

Sleep duration (actigraphy; min) 137 425.47 54.15 275.46-544.64

Sleep efficiency (actigraphy; %) 137 81.09 6.87 55.49-92.60

Depressive symptoms (PHQ2) 140 1.07 1.44 0-6

Anxiety symptoms (GAD7) 141 4.73 4.83 0-20

Cultural identity (MEIM) 142 3.48 0.80 1.17-5

Note. PHQ2 = Patient Health Questionnaire 2-item scale; GAD7 = Generalized Anxiety Disorder 7-item scale; MEIM = Multigroup Ethnic Identity 
Measure.
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