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ABSTRACT 

 Sleep health is a modifiable, bio–behavioral process that is associated with downstream 

negative health outcomes for women, and their families, during the postpartum and early years of 

motherhood. Little is known about the overall sleep health of rural mothers and how predictors 

of sleep health affect sleep health in rural populations. Therefore, the aims of this study include 

describing sleep health and identifying potential protective and risk factors for this population. 

Multiple linear regressions will be run to test the main and interactive effects of social support, 

maternal distress, sleep health, and cognitive pre–sleep arousal. Results indicated that maternal 

distress and social support are associated with sleep health and cognitive pre–sleep arousal. 

Results could have implications for the inclusion of social–ecological considerations in future 

research, and for the development of culturally tailored sleep health interventions for rural 

women and families.
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INTRODUCTION 

Sleep health is a critical element of health in women across the lifespan, and particularly 

during developmental transitions with reproductive hormonal shifts (Meers et al., 2019). The 

physiological and psychosocial changes associated with the perinatal period in women (before 

and after childbirth) challenge the maintenance of sleep health across pregnancy, immediate 

postpartum, and the early years of motherhood (Christian et al., 2019; Filtness et al., 2014). Poor 

maternal sleep health can contribute to concomitant downstream negative health outcomes such 

as postpartum depression, chronic pelvic pain disorders (Cheng & Li, 2008; Cosar et al., 2014), 

postpartum weight gain (J. Chen et al., 2018; Herring et al., 2019), and cardiovascular disease 

risk (Troxel, Buysse, Matthews, et al., 2010). Thus, motherhood brings about many changes to 

sleep health, which in turn contribute to downstream negative consequences.  

Of women across the US, rural women may face unique barriers to sleep health. 

Geographic isolation, social stigma of mental health, uncoordinated postnatal care, and lack of 

behavioral health resources may compound sleep health problems (Hung et al., 2017; 

Kozhimannil et al., 2017; Levin & Hanson, 2020; Mollard et al., 2017; Nidey et al., 2020). 

Epidemiologic studies of sleep in the US rarely consider rurality as a covariate, but there is 

evidence that sleep and related health outcomes differ across the rural-urban continuum (Bauman 

et al., 2020; Lee & Sharp, 2017). Furthermore, perinatal sleep health literature is largely drawn 

from high-income, White mothers over 30 years of age in urban or urban-adjacent settings 

(Doering et al., 2017; Nidey et al., 2020). Thus, while rural residents represent 20% of the US 

population (60 million), their distinctive needs and resources may not be represented by the 
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current sleep health literature. Thus, the present study focuses on assessing the sleep health, 

social support, and maternal distress in mothers of infants and young children in an area of the 

rural South.  

Sleep Health in Rural Mothers  

Sleep during the postpartum period is shaped by intractable interpersonal elements such 

as frequent night awakening to care for infants, but may also be influenced by the individual 

experience of perinatal-related nocturnal rumination/cognitive arousal (e.g., worrying about 

infant’s health/safety; Kalmbach et al., 2021). Whereas many women experience insufficient and 

fragmented sleep during the perinatal period (Wilkerson & Uhde, 2018), the intersection of 

geography, income, education, race, and ethnicity can drastically amplify changes to, and impact 

from, poor sleep health (Hung et al., 2017; Levin & Hanson, 2020; Mollard et al., 2017; Nidey et 

al., 2020). For example, evidence exists of a disparity in perinatal sleep duration among ethno-

racially minority and low-income women (Doering et al., 2017; Herring et al., 2019; 

Montgomery-Downs et al., 2010; Sharkey et al., 2016). This disparity illustrates the importance 

of better understanding sleep health in communities with low-income and ethno-racially diverse 

populations who are at increased risk for related health outcomes compared to the general 

population, such as rural mothers.  

A focus on sleep, a modifiable health behavior, in the vulnerable population of rural 

mothers is critical and timely in the context of the disproportionately negative effects of the 

COVID-19 pandemic on women (Berthelot et al., 2020; Thapa et al., 2020), ethno-racial 

minority populations (Jackson & Johnson, 2020), and rural communities (Mueller et al., 2021). 

Rural populations are also more generally at risk for health outcomes that may be directly or 

indirectly related to sleep health, such as obesity, diabetes, cancer, and heart disease (Cosby et 
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al., 2019; Miller & Vasan, 2021), which translates to rural mothers already facing increased risk 

of poor health outcomes. Furthermore, elucidating dimensions of sleep health in diverse 

populations may inform targeted preventative programs and improve screening and treatment for 

mothers who are most vulnerable to the downstream effects of poor sleep health (Sharkey, 2013; 

Swanson et al., 2020; Wilkerson & Uhde, 2018), such as low-income, rural women (Cosby et al., 

2019).  

A Socioecological Framework to Sleep Health in Rural Mothers 

Sleep is impacted by multiple factors across individual (e.g., depression), 

sociodemographic (e.g. race/ethnicity), interpersonal (social support), community (physical 

environment), and societal (e.g., geo-location) factors (Grandner, 2019; Hale et al., 2020). 

Across social–ecological domains, mothers face intersecting challenges, structural issues, and 

protective factors, during the perinatal period and early maternal years that are associated with 

sleep health. There is growing evidence that dimensions of sleep health can be bolstered 

throughout the perinatal period to increase resilience and reduce long-term sleep problems 

(Owais et al., 2018; Wang et al., 2018). How we approach sleep health, however, ideally 

includes the various social–ecological contexts of women’s lives, especially among low-income, 

un-insured, and ethno-racially diverse women (Jackson et al., 2020; Wilkerson & Uhde, 2018).  

Yet there are few studies examining sleep health as a modifiable behavior in this population, 

including rural populations (Sharkey, 2013; Wilkerson & Uhde, 2018).  

Interpersonal Factors  

 In rural families, close-knit communities, familial women, and parental partners comprise 

the core support system (Gjesfjeld et al., 2012a; Reynolds & Walther, 2020). Informal networks 

are generally preferred to a medical provider for gathering information in the perinatal period, 
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which may be problematic if women do not communicate serious behavioral health issues to 

medical providers or face social stigma associated with mental health that is commonly found in 

rural communities (Mollard et al., 2017). The conditions created by the COVID-19 pandemic 

may contribute to further social isolation among family and community members as the mental 

health and economic consequences of the pandemic unfold (Langhammer et al., 2021; Mueller et 

al., 2021), which may impact sleep health.  

Social support is associated with poor sleep health in the general population (Kent et al., 

2015). In perinatal populations, low social support during pregnancy is associated with increased 

postpartum distress (Hetherington et al., 2018). Social support from strong social networks and 

parenting partners may serve as a protective factor for low-income mothers who face anxiety and 

stress that impact their sleep health (Mersky et al., 2020; Sinai & Tikotzky, 2012). In rural 

communities, strong family ties, more intergenerational co-caregiving, and flexibility in 

parenting responsibilities may provide more instrumental and emotional support than in urban 

communities; however, for those who are not partnered nor living in proximity to family, formal 

resources for social support are less available and contraindicative of the cultural value of 

informal help-seeking and independence (Gjesfjeld et al., 2012).  

Although little is known about the relationship between social support and sleep health in 

rural mothers, the literature regarding postpartum depression indicates that social support and 

self-efficacy mitigate the effects of depression in rural, low-income women (Hutto et al., 2011). 

More generally, the integration of social support in community-based sleep health interventions 

was identified as a way to tailor interventions for low-income, ethno-racially diverse populations 

(Rottapel et al., 2020).  
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Individual Behavioral Factors 

Mothers with mood disturbances and poor sleep quality during pregnancy are more likely 

to have poorer sleep quality at 36 months postpartum, indicating a strong relationship between 

negative affect and sleep health in postpartum women (Yang et al., 2020). There is a shift in the 

literature to expand the focus on postpartum depression to a broad, multidimensional construct of 

maternal distress (Copeland & Harbaugh, 2019), comprising elements of isolation, depletion of 

resources, poor health, and overwhelmed normative stress processes that translate into a clinical 

picture of heightened depression and anxiety (Emmanuel & St John, 2010). This model 

highlights the move towards a more dimensional understanding of psychopathology beyond the 

dichotomous categorization of depression and anxiety towards a multidimensional understanding 

of negative affect (Cunningham et al., 2016) which can, in turn, increase clinical recognition of 

mild to moderate distress which is associated with poor functional and attachment-related 

outcomes (Delaney et al., 2015). The mechanisms contributing to the relationship between 

maternal distress and sleep health are unclear, but there is evidence that maternal distress may 

contribute to nocturnal rumination of perinatal-focused anxiety which leads to heightened 

cognitive and somatic arousal during sleep initiation or returning to sleep after nocturnal 

caretaking (Swanson et al., 2020; Wilkerson & Uhde, 2018). Furthermore, recognition of the 

effects of maternal distress, independent of mood disorders, can reduce stigma and highlight the 

complexity of the joy and trials of early motherhood (Wilson et al., 2019). For mothers who have 

less resources, such as low-income, rural women, a more nuanced understanding of motherhood 

could shape the development and dissemination of resources across social–ecological domains 

(Copeland & Harbaugh, 2019).  

 



 

6 
 

 

Depression and Anxiety 

 Depressive symptoms that contribute to maternal distress are associated with poor sleep 

health and symptoms of insomnia (Lawson et al., 2015; Okun et al., 2018). While a strong 

connection between severe clinical postpartum depression and insomnia has been established in 

the literature, little is known about less severe depression, including anxious presentations of 

maternal distress and less severe sleep problems that may not be addressed in clinical settings 

(Goodman et al., 2016).  

Anxiety is a pervasive yet underlying element of distress among new mothers that may 

share core affective symptoms with depression (Yang et al., 2020) but is often overlooked in 

clinical setting, even when the anxiety symptoms are more salient than depressive symptoms 

(Goodman et al., 2016). Although the literature thus far is limited by sample size and 

methodological issues, a review of postpartum anxiety reported that approximately 8.5% of 

postpartum mothers experience an anxiety disorder (e.g. panic disorder), but that sub-clinical 

anxious distress is far more pervasive (Goodman et al., 2016). Anxiety likely contributes to the 

relationship between sleep health and postpartum distress and may have an outsized impact on 

insomnia in new mothers (Miller et al., 2006; Sivertsen et al., 2015; Swanson et al., 2020).  

Somatic Distress 

There is little known about the relationship between somatic complaints (e.g., backache, 

urinary incontinence) and sleep health in the perinatal rural population (Cheng & Li, 2008). 

Mothers with high complaints of somatic symptoms having 3.6 higher odds of screening positive 

for possible depression (Schaffir et al., 2018) and are more likely to report poor emotional 

wellbeing at 9 months postpartum (Sutherland, 2018). Relatedly, mothers with a history of 

mental health problems report more body tension, headaches, and stomach cramps during 



 

7 
 

 

postpartum (Seimyr et al., 2013). In rural communities where a stigma exists regarding mental 

health, somatic symptoms of distress may be easier to report than psychological problems. 

Furthermore, rural mothers may have less access to community resources for physical activity 

and wellness (Guardino et al., 2018), and Southern Black/African-American women in 

particular, may experience compounded barriers to physical activity (Pekmezi et al., 2013), 

which, in turn, makes managing somatic distress more difficult and could contribute to poor 

sleep health.  

The Current Study 

Study Aims  

 The literature regarding the sleep health of rural mothers is sparse, but the social–

ecological intersection of rurality and low-socioeconomic status likely increases risk for poor 

sleep health in mothers who invariably experience challenges to sleep duration and continuity 

due to the physical and psychosocial circumstances of early motherhood. However, due to rapid 

decline of medical services, lack of specialized behavioral medicine in rural communities, the 

sleep health of rural mothers is unknown. Thus, the first aim of this study is to describe the sleep 

health of this population which is not specified in the current literature due to 

underrepresentation and lack of geo-spatial analyses in epidemiologic samples (Doering et al., 

2017; Nidey et al., 2020; Yang et al., 2020). Because rurality and socio–economic status present 

intersecting challenges and potential protective factors (Dolbier et al., 2013; Gjesfjeld et al., 

2012), this study also aims to identify relevant predictors and protective factors associated with 

sleep health. We will examine how maternal distress may negatively impact sleep health and 

how social support may serve as a protective factor against poor sleep health, especially among 

mothers with more maternal distress.  
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To address these aims, main effects between social support, maternal distress, pre–sleep 

arousal, and overall sleep health will be examined. In prior studies of women during early 

motherhood, low SES, low social support, and high levels of maternal distress are associated 

with poor sleep health in mothers (Lawson et al., 2015; Mersky et al., 2020; Sivertsen et al., 

2015; Tomfohr et al., 2015). It is expected that rural mothers of young children from a 

predominately low-income community will have poor sleep health and high pre–sleep arousal. It 

is also expected that high maternal distress will be associated with poor sleep health outcomes; 

furthermore, it is expected that social support will moderate the relationship between maternal 

distress and sleep health outcomes.  
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METHOD 

Participants 

 Women who reside in a rural Alabama community and have children 5 years and younger 

(i.e., pre-elementary) were recruited to participate in a pilot study of the psychosocial and sleep 

health needs of rural mothers. For the purposes of this study, rurality was defined by the US 

Census as residing outside of an urban center with more than 2,500 residents (Rural Definitions 

of Alabama State-Wide Maps, 2019). This study was limited to one county in rural Alabama. 

Recruitment was primarily through in-person interactions at two local community medical 

clinics and community events. We engaged in social media/virtual community engagement (e.g., 

social media posts from community partners) during the first year of the COVID-19 pandemic in 

which data collection began (February 2020). This study was approved by the UA Institutional 

Review Board and informed consent was obtained.  

 Participants completed an online survey consisting of a battery of measures and an 

interview (in-person prior to the pandemic and via videoconferencing for the remainder of the 

project) that included an assessment of potential sleep disorders and questions about their lived 

experience regarding sleep and parenting. Compensation was offered ($45 in total) and referrals 

to community resources for sleep and mental health services were provided after the interview.  

Sample characteristics are presented in Table 1. To summarize, the mean age of the 

sample was nearly 30 years. Approximately 38% of the sample identified as Black/African 

American, 59% identified as White, and one individual identified as Asian. A majority of the 
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sample (69%) reported household income below $50,000. About half of the sample was single 

and unemployed.  

Table 1 

Descriptive Statistics of the Sample (N=39) 
   
   N (%)  
Age  29.64 (SD = 5.51)  
 Race  
        Black/African American 
        White  
        Asian   

   
15 (38.5)  
23 (59.0)  
1 (2.6)  

Household Income* 
       $0-24,999  
       $25-49,999  
       $50-74,999  
       $75-99,999  
       $100+  

   
18 (46.2)  
9 (23.1)  
4 (10.3)  
4 (10.3)  
3 (7.7)  

Marital/Relationship Status 
Married 
Cohabitating  
Single/Other 

 
18 (46.2) 
7 (17.9) 
14 (36) 

Number of Children 
One 
Two 
Three 
Four+ 

 
12 (30.8) 
16 (41.0) 
5 (12.8) 
6 (15.4) 

Employment Status 
Full Time 
Part Time 
Not Employed  

 
17 (43.6) 
4 (10.3) 
18 (46.2) 

Health Insurance Status  
Medicaid/State Provided 
Employer/Family Member 
Marketplace 
No Insurance  

 
19 (48.7) 
14 (35.9) 
2 (5.1) 
4 (10.3) 

Note: * n = 38 
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Measures 

Sleep Health 

 Sleep health was assessed using the 5-item SATED scale (𝛼𝛼 = 616). This measure 

assesses positive and negative dimensions of sleep health consistently associated with physical, 

mental, and neurobehavioral health outcomes: subjective satisfaction with sleep, alertness during 

waking hours, timing of sleep, efficiency, and duration (Buysse, 2014). Four of the five self-

reported items include a quantitative element (e.g., Do you sleep between 6 to 8 hours a day?) 

with sleep quality as the entirely subjective exception. Participants rated items on a 3-point 

Likert scale from 0 (rarely) to 2 (usually/always) with higher total scores (0 – 10) indicating 

good sleep health and scores below 8 may indicate clinically significant poor sleep health 

(Dalmases et al., 2018). These dimensions of sleep health previously demonstrated good 

ecological validity (Buysse, 2014) and acceptable validity in a European, Spanish-speaking 

population (Benítez et al., 2020). An updated English-language version of the scale, which 

includes a sixth dimension (bed/wake time regularity), is documented as a reliable and valid 

screening tool in United States populations (Ravyts et al., 2021).  

In addition to the broad measure of sleep health, we examine cognitive pre–sleep arousal 

as a specific indicator of potential for nocturnal rumination and insomnia-related sleep problems 

in mothers. Cognitive pre–sleep arousal is a subscale of the Pre–sleep Arousal Scale (PSAS), 

a16-item self-report questionnaire comprising somatic and cognitive descriptors of arousal at 

bedtime (𝛼𝛼 = .890). Both sub-scales are significantly correlated with depression, anxiety, and 

general indices of sleeping difficulty in a study of college students, normal sleepers, and 

individuals with insomnia (Nicassio et al., 1985); however, the cognitive subscale has stronger 
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psychometric properties, good construct validity with nocturnal rumination, and demonstrated 

good internal reliability for this study (𝛼𝛼 =  .865).  

Social Support  

The Multi-Dimensional Scale of Perceived Social Support (MSPSS) is a 15-item measure 

that assesses perceived adequacy of emotional support from friends, family, and significant 

others (𝛼𝛼 =  .933). It comprises 15 items in which participants rated their level of agreement 

with statements (e.g., “I get the emotional help and support I need from my family”) across a 7-

point Likert scale with higher scores indicating more perceived social support. A relatively brief 

measure compared to other measures of social support, the MSPSS has acceptable internal and 

test-retest reliability, moderate construct validity, and strong factorial validity of sources of 

social support (i.e., friends, family, significant others; Zimet et al., 1988).  

Maternal Distress  

As a multi-dimensional construct, maternal distress has been previously measured using 

composite variables of multiple assessment measures of anxiety and depression which was 

positively associated with somatization (Fontein-Kuipers et al. 2015). Thus, maternal distress in 

the current study is represented by a composite score including subscales of the well-established 

PHQ instrument for somatic, anxious, and depressive symptomology (PHQ-SADS; Kroenke et 

al., 2010; Langhammer et al., 2021). These subscales are often comorbid in clinical settings and 

provide a collective assessment of subclinical maternal distress and demonstrated good internal 

reliability (𝛼𝛼 =  .939) across 31 items. To reduce inflated covariance with sleep health 

outcomes, four items related to sleep health were removed from the analysis and maintained 

internal reliability (𝛼𝛼 = .923). the psychometric properties of the PHQ-SADS have not been 

extensively evaluated and psychometric properties of the subscales are described below.  
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The Patient Health Questionnaire-9 (PHQ-9) is a nine-item measure of depression 

severity with excellent and test-retest reliability and maintained good internal reliability after 

removing two items related to sleep health (𝛼𝛼 = .844) and has been validated in a multi-ethnic 

study of 6000 patients in primary care and obstetrics-gynecology clinics (Kroenke et al., 2001). 

The Generalized Anxiety Disorder-7 (GAD-7) is a brief measure of generalized anxiety, panic, 

social anxiety, and post-traumatic stress disorder (𝛼𝛼 = .929) that has been validated in primary 

care, obstetrics-gynecology, and general populations (Spitzer et al., 2006). The Patient Health 

Questionnaire-15 (PHQ-15) is a 15-item measure of the most common physical complaints in 

primary and obstetric/gynecologic care with good internal reliability (α = .773); Kroenke et al., 

2002) and convergent validity in postpartum women (Wilkie et al., 2018). Participants indicated 

presence and severity of symptoms (e.g., back pain, headaches, constipation) on a 3-point Likert 

scale.  

Statistical Analyses 

 The data were analyzed using IBM SPSS Statistical Software for Windows (Version 27). 

Descriptives of sociodemographic and sleep health characteristics were computed and reported 

as means, standard deviations, and percentages. Prior to correlational analyses, variables were 

examined for linearity, normality, homogeneity, and independence. Potential outliers were 

examined for influence on the regression line using case-wise diagnostics and visual scatterplots. 

Tests for multicollinearity (e.g., VIF, TOL) were included in the moderation analyses and results 

did not indicate high multicollinearity.  

Seven values were missing across twenty-one item-level variables that comprise three of 

the variables of interest (i.e., PHQ-9, GAD-7, MSPSS). The majority (80%) of participants with 

missing values only had one missing value. Analyses were conducted to assess the randomness 
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of missing values including a visual inspection of missing values and statistical analyses. A 

non-significant Little’s Missing Completely at Random (MCAR) test, X2 (449, N= 39) = 52.74, 

p = 1.00, indicates that the data were missing at random (Little, 1988). Prior studies with similar 

proportions of missing values have used single imputation to improve statistical power of the 

analyses and reduce biased results (Löwe et al., 2008; Zuithoff et al., 2010). Thus, missing 

values in this study were imputed using the series mean of each variable using used in all 

analyses. Additionally, all analyses were conducted without the imputed data and the results did 

not change the direction of findings or significance level.  

A post-hoc statistical power analysis was performed to determine the minimal detectable 

effect for the sample size (GPower, 3.1). With an alpha = .05 and power = .80, this sample (N = 

39) is not sufficient to detect medium and small effects with two or three independent variables; 

however, the literature reports a range of effects with varying sample sizes from .03 to .34 

(Bhati & Richards, 2015; Calcagni et al., 2012; Fontein-Kuipers et al., 2015). Limited power 

notwithstanding, planned analyses to test for moderating effects of social support on sleep 

health and pre–sleep arousal were conducted and interpreted cautiously.  

Pearson’s zero-order correlations were computed to examine the association between 

independent and dependent variables. Hierarchical linear regression was used to test the 

association between maternal distress, social support, and interactive effects of maternal 

distress*social support, on sleep health and cognitive pre–sleep arousal (see Figure 1). 

Interaction variables were centered prior to regression analyses. Exploratory analyses examined 

associations between maternal distress and social support on individual dimensions of sleep 

health. Analyses were limited to sleep duration and continuity— identified as highly associated 

with poor maternal sleep health— to reduce the risk of Type 1 error due to multiple comparison.  
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Figure 1 

 
Conceptual Moderation Model of Sleep Health 
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RESULTS 

Table 2 

Sleep Health Characteristics of the Sample (N = 39) 
 
Sleep Health M (SD) 5.9 (2.28) 
Pre–sleep Arousal M (SD) 6.97 (5.49) 
Sleep Related Impairment (% of sample) 38.5 

Probable Diagnosis of Insomnia (% of sample)* 28.01 
Insufficient Sleep (<6-8 hours; % of sample) 43.60 
Self-Reported Night Awakenings M (SD)* 2.06 (1.78) 

Note: * clinical interview sample (n = 32) 

Sleep health characteristics are presented in Table 2. The average sleep health of this 

sample (M = 5.9, SD = 2.28) which was lower than the average sleep health of population-based 

studies reporting SATED scores ranging from 6.60-7.91 (Appleton et al., 2022; Targa et al., 

2021). Less than half (46%) of the sample reported usually getting between 6-8 hours of sleep 

per night and 78% of the interviewed sample (n = 32) report at least one night awakening (M= 

2.60, SD= 1.78). This sample reported high complaints of insomnia, with approximately 25% of 

the interviewed sample (n = 32) reporting subthreshold insomnia and a probable diagnosis of 

insomnia disorder for 28% of the sample. Altogether, that translates to about half of the sample 

reporting symptoms of insomnia. Furthermore, 38.5% of the sample reported mild to moderate 

sleep-related impairment compared to the general population.  
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Table 3   

Pearson Zero-Order Correlation Matrix of Variables with Descriptives 
 

 
 

 

 

 

 

 

 

 

 

 
 

Correlational and Hierarchical Regression Analyses: Sleep Health 
 

Person zero-order correlations were computed to determine the relationships between 

maternal distress, social support, and sleep health (see Table 3). Sleep health was negatively 

associated with maternal distress (see Figure 2) and positively associated with social support (see 

Figure 3). Sleep health was also positively associated with cognitive pre–sleep arousal. Of the 

exploratory analyses of the effects of independent variables on individual dimensions of sleep 

health, maternal distress was significantly associated with sleep duration and not sleep 

continuity, and social support was not significantly associated with either sleep duration or 

continuity (see Table 3). Results of a hierarchical regression analysis indicate that social support 

did not moderate the relationship between maternal distress and sleep health (see Table 4).    

     1  2  3  4  5 6 
1 Maternal Distress -       
2 Social Support   -.586** -      
3 Overall Sleep Health -.528**    .418**

  
-     

4 Sleep Duration -.449**    .306 -
.644** 

-    

5 Sleep Continuity -.225 .186 .682** .243 -  
6 Cognitive Pre–sleep 

Arousal 
.678** -.375* -

.432** 
-.550** -.142 - 

  Mean 15.42  63.97  5.92  1.21 .92 12.97 
   Standard Deviation 12.12  16.13  2.28 .80 .62 6.86 
Note: *p < .05, **p < .01. Maternal Distress reflects summary of PHQ-9, 
PHQ-15, and GAD-7 summed as PHQ-SADS (without sleep items); overall 
sleep health reflects the summed score of SATED, sleep duration and 
continuity are single item variables within SATED.  
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Figure 2 

Bivariate Association of Maternal Distress and Sleep Health

 

 
Figure 3 

Bivariate Association of Social Support and Sleep Health 
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Correlational and Hierarchical Regression Analyses: Pre–sleep Arousal 

Person zero-order correlations were computed to determine the relationships 

between maternal distress, social support, and cognitive pre–sleep arousal (see Table 3). 

Pre–sleep arousal was positively associated with maternal distress (see Figure 4) and 

negatively associated with social support (see Figure 5). Cognitive Pre–sleep Arousal was 

significantly associated with poor sleep duration (see Table 3). Results of a hierarchical 

regression analysis indicated that social support did not moderate the relationship 

between maternal distress and pre–sleep arousal (see Table 4).  

Figure 4 

Bivariate Association of Maternal Distress and Cognitive Pre–sleep Arousal  
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Figure 5 

Bivariate Association of Social Support and Cognitive Pre–sleep Arousal 

 

 

 

 

 

 

 

 

 

Table 4 

Hierarchical Linear Regression Analyses by Model Type 
 
      95% Confidence 

Intervals for β 
 Model Dependent Variable R2 

Change 
β (t) p-value Lower Upper  

1 Maternal 
Distress 

Sleep Health - -.475 (-2.54)* .016 -.160 -.018  
 Pre–sleep Arousal - .790 (4.97)** <.001 .265 .630  
2 Social Support Sleep Health .018 .190 (1.07) .293 -.024 .078  
 Pre–sleep Arousal .001 -.021 (-.140) .890 -.140 .122  
3 Maternal 

Distress 
*Social Support 

Sleep Health .008 -.108 (-.63) .533 -.004 .002  
 Pre–sleep Arousal .037 .233 (1.60) .118 -.002 .016  

Note: *p < .05, **p < .01. R2 = .279** for Step 1 of Sleep Health; R2 = .459 for Step 1 of Pre–
sleep Arousal.  
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DISCUSSION 

Rural mothers face intersecting challenges to their sleep health across individual, 

interpersonal, and socio-ecological domains of sleep health (Fischer et al., 2021) yet little is 

known about unique protective and risk factors for this population. This study aimed to describe 

the sleep health characteristics of rural mothers and examine how factors from individual (i.e., 

maternal distress) and interpersonal (i.e., social support) socio-ecological domains associate with 

sleep health in mothers who reside in a rural, economically depressed area. This sample reported 

similar rates of poor sleep health as in non-rural populations (Creti et al., 2017), which is of 

importance considering that despite similar sleep problems, rural mothers have less access to 

specialized perinatal and behavioral health care in their communities (DiPietro Mager et al., 

2020; Kozhimannil et al., 2017).  

Sleep health was associated with less maternal distress, which indicates that it may be a 

significant contributor to sleep health in rural mothers. This finding aligns with prior studies of 

distress and sleep in non-rural populations (Fontein-Kuipers et al., 2015; Swanson et al., 2011.; 

Wilson et al., 2019). While the relationship between depression and poor sleep health is well 

established (Wilkerson & Uhde, 2018), these results indicate that a broader measure of distress 

that includes symptoms of anxiety and somatic complaints may be useful in predicting sleep 

health.  

Sleep health was significantly associated with more social support but there was not an 

interactive effect of social support on the relationship between maternal distress and sleep health. 

Maternal distress and social support are correlated; thus, the importance of social support may be 
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masked by its covariance with maternal distress in a hierarchical regression analysis. Social 

support has been identified in prior studies as a significantly associated with lower maternal 

distress and better sleep health outcomes (Hetherington et al., 2018; Mersky et al., 2020), but it 

has also been suggested that social support is an indirect protective factor of sleep health rather 

than a direct one, in studies of rural mothers (Collins et al., 2021) and in women mothers more 

generally (Troxel, Buysse, Monk, et al., 2010). In the social–ecological context, social support 

may impact sleep differently in rural populations due to the close-knit, closed nature social 

networks compared to non-rural populations  (Brown et al., 2000; Gjesfjeld et al., 2012b; 

Mattingly, 2020).  

In examining individual dimensions of sleep health, maternal distress was associated with 

shorter sleep duration in rural mothers and sleep continuity was not associated with either 

maternal distress or social support. These findings align with the literature that indicates that 

sleep duration is challenged in low-income, diverse mothers (Doering et al., 2017; Herring et al., 

2019; Sharkey et al., 2016) and contributes to the evidence for utility of a multi-dimensional 

sleep health measure in clinical screenings. For example, sleep duration in a population-based 

study, as assessed by SATED, was associated with poor self-rated health status whereas self-

reported sleep duration was not (Dalmases et al., 2018). Specific to maternal populations, a 

clinical focus on normalizing high fragmentation in new mothers may improve efficacy of CBT-I 

treatment (Swanson et al., 2020).  

Maternal distress and social support were both associated with more cognitive pre–sleep 

arousal. Heightened cognitive arousal at bedtime contributes to delays the onset of sleep, night 

awakenings, and non-restorative sleep that is characteristic of insomnia (Nicassio et al., 1985). 

Increased maternal distress may contribute to nocturnal rumination which, in turn, negatively 
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impacts sleep through heightened arousal (Swanson et al., 2020; Wilkerson & Uhde, 2018). 

Chronic insomnia is more prevalent among mothers than in women of child-bearing age 

(Sivertsen et al., 2015), thus, understanding the association of maternal distress and pre–sleep 

arousal may inform future public health programs and clinical interventions.  

To the author’s knowledge, this is the first application of a multi-dimensional sleep health 

measure (i.e., SATED) in rural mothers which allows for comparison to other populations. While 

sleep disturbance is expected during the early transition to motherhood, poor sleep health 

remains a problem for mothers beyond the first few months of motherhood (Sivertsen et al., 

2015). And current findings indicate that sleep issues extend beyond lack of opportunity and 

fragmentation associated with nocturnal infant care. Furthermore, the current findings indicate 

that specific dimensions of sleep health such as duration may be targeted more successfully for 

intervention through managing maternal distress. Additionally, screening with a short, multi-

dimensional sleep health tool may be beneficial for initiating a conversation about sleep health in 

clinical settings, especially among minority women are less likely to discuss sleep with their 

medical care providers (Amyx et al., 2017).  

Limitations of Current Research  

Limitations of this study should be considered in the context of the results and discussion. 

First, the design of this pilot study was cross-sectional, thus, causal relationships between 

maternal distress and sleep health cannot be inferred. Additionality, the sample was limited to 

one rural community in Alabama with an extended data collection phase (20 months) due to the 

research limitations of the pandemic. Relatedly, the small sample size limits the statistical power 

of analyses. Furthermore, although the concept of maternal distress widens the net for capturing 

the psychophysiological experience of new mothers that may not be captured by postpartum 
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depression alone, it’s close association with sleep health outcomes makes it difficult to 

distinguish significant effects.  

Directions for Future Research  

Expanding our understanding of sleep health in rural mothers may be informed by 

expanding research methodologies and considering the relationships between significant 

variables across more social–ecological domains. For example, qualitative research methodology 

may provide more insight into the lived experience of rural mothers and identify potential 

mechanisms of sleep health that differ from non-rural mothers. Furthermore, exploration of 

potential ethno-racial disparities in sleep health among rural mothers is warranted due to the 

disparities found in the population at-large (Chen et al., 2015; Kumar Chattu et al., 2019) and 

among women of childbearing age (Amyx et al., 2017).  

Even less is known about the effects of parity (number of children) on sleep health in 

mothers (Kang et al., 2020) and how co-parenting relationships impact sleep health in mothers 

(Osnes et al., 2019). Multiparous women are more likely to experience maternal distress 

(Fontein-Kuipers et al., 2015), which could be related through increased multiple role strain, 

which may be elevated in rural mothers (Evans et al., 2016; Mollard et al., 2016). While 

examining these sociodemographic differences among this sample is beyond the scope of this 

study, this sample includes a range of parity (1-4 children) and about half of the sample 

identified as single, demonstrating the importance of studying the diverse social networks and 

family dynamics of this population. Future qualitative analyses of interviewed participants may 

provide more context for the impact of multiple children’s’ sleep schedules and co-parenting on 

maternal sleep health.  
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Implications for Next Steps  

Results highlight how sleep in rural mothers is associated with individual (i.e., maternal 

distress) and interpersonal factors (i.e., social support). This is particularly salient given the 

geographic disparity in behavioral health care in rural communities and the lack of tailored sleep 

health interventions for women across various minority populations (Jackson et al., 2020; Owais 

et al., 2018; Redeker, 2020; Stevens et al., 2018). Furthering our understanding of how social 

support influences sleep health, expanding our knowledge of sleep health in the family context, 

and exploring ethno-racial sleep health disparities within rural populations may contribute to the 

development of public health policy and clinical interventions to improve sleep health of rural 

mothers.   
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