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Mothers of children with autism spectrum disorder (ASD) often report having mental
health problems and experiencing aggravation. These maternal outcomes are related to unmet
health care needs of children with ASD. One proposed risk factor for differences in maternal
outcomes is having a medical home. The disability-stress-coping model of adjustment theorizes
that the relationship between risk factors and maternal outcomes, or adaptation, is explained by
resistance factors. In the current study, two mediation models were tested to examine the extent
to which a medical home is related to maternal outcomes through three proposed mediating
constructs: coping, social support, and health insurance. A sample of 988 mothers of children
with ASD from the National Survey of Children’s Health (NSCH) was utilized in the current
study. The results of the multiple mediation models suggest that the relationships between
having a medical home and maternal outcomes are largely explained by indirect associations
with coping, social support, and health insurance adequacy, but not health insurance type.
Additional alternative models were examined to further explore the relationships between

having a medical home and maternal adaptations.
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CHAPTER ONE

Introduction

Pediatric Autism Spectrum Disorder (ASD)

ASD is a neurodevelopmental disorder that is characterized by deficits in social
communication and the presence of excessively repetitive behaviors (American
Psychiatric Association [APA], 2013). ASD is a spectrum disorder, which means it
encompasses a wide range of clinical manifestations in the domains of behavior,
language, and social skills (Szatmari et al., 2015). ASD is characterized by difficulty
initiating and maintaining social communication and inflexibility of behavior or difficulty
switching tasks (Gotham et al., 2008; Reszka et al., 2013). Individuals with ASD often
experience deficits in verbal and nonverbal communication and display repetitive,
stereotypical behaviors (APA, 2013). These characteristics are present in early childhood
and impair daily functioning as well as social and academic functioning (APA, 2013;
Szatmari et al., 2015).

Estimates of the prevalence of ASD in the United States are between 1% and
2.93% (APA, 2013; Baio et al., 2018; Xu et al., 2019). There has been a rise in the
prevalence of ASD since it was first described in the 1940s (Kanner, 1943). The
prevalence rates of ASD increased from one in 2500 children before 1985 to one in 150
children in 1992. (Christensen et al., 2016; McDonald & Paul, 2010). The CDC’s most
recent data from 2016 suggest the prevalence rate is 1 in 54 children (Maenner et al.,

2020). The U.S. Department of Education completed studies showing that the rise in



prevalence was attributed to an actual increase in the number of children with ASD rather
than increased awareness and different diagnostic criteria (Nevison, 2014). However,
other proposed explanations for the increase in prevalence of ASD include differences in
community practices for identifying and diagnosing ASD (Maenner et al., 2020) and the
lack of standardization in autism screening methods in health care and education settings
(Fombonne, 2018; Sheldrick & Carter, 2018). No matter the reason for the rise in
prevalence, there are many children with ASD and there is an increased demand for

health care services for children with ASD (Chiri & Warfield, 2011).

Health Care Needs of Children with ASD

There is no consensus as to the best treatment for ASD (Hess et al., 2007;
National Autism Center, 2015). Among the numerous empirically validated therapeutic
approaches used to treat individuals with ASD are behavioral interventions, cognitive
behavioral treatments, language training, social skills training, and modeling (National
Autism Center, 2015). In addition, certain pharmacological interventions, such as the
antipsychotic medications risperidone and aripiprazole, have also been shown to treat the
challenging and repetitive behaviors characteristic of ASD (McPheeters et al., 2011). The
lack of consensus on the most effective treatments for ASD means that children are often
exposed to multiple interventions and treatments in their lifetime. This leads to strain on
resources and time for families, schools, and health care professionals (McPheeters et al.,
2011; National Research Council, 2001). Further, children with ASD often have
comorbid diagnoses, such as epilepsy, intellectual disability, anxiety, and attention-
deficit/hyperactivity disorder (ADHD; Baio et al., 2018; Myers et al., 2007; Simonoff et

al., 2008). Children may therefore require additional treatments for these comorbidities.



The treatments required for a child with ASD may not be available through their
pediatrician. Thus, children with ASD typically see multiple specialists, such as
occupational therapists and speech therapists (Brown et al., 2012; Gurney et al., 2006).

The types of services that are needed by children with ASD may be different from
those needed by children with other special health care needs, such physical disabilities
or chronic illnesses. In a study comparing children with ASD and children with other
special healthcare needs, parents of children with ASD reported higher needs for
specialty care and therapy services than parents of children with other special health care
needs (Chiri & Warfield, 2011). Children with ASD have been shown to need more
physician visits, physical therapy, occupational therapy, speech therapy, counseling for
behavior problems, and long-term medication treatments than typically developing
children (Brown et al., 2012; Gurney et al., 2006). Families of children with ASD need to
be able to access these services in order to appropriately address the needs of their child
(Perry, 2004).

Children with ASD often have unmet health care needs (Kogan et al., 2008). In a
sample of 371 children with ASD, 63% had at least one unmet need for specialty services
(e.g., prescription medication, speech therapy, mental health services; Farmer et al.,
2014). Compared to children with other special health care needs, children with ASD
report higher incidences of unmet health care needs, specifically specialty health services
and therapy (Chiri & Warfield, 2011). In a qualitative study of parents of children with
ASD, 19% of parents reported that they did not have transparent information about
services available and how to access them. Parents also reported that they did not have

consistent access to services over time (Hodgetts et al., 2014). Another barrier to



receiving health care that parents have cited is that providers have a lack of skill in
treating children with ASD (Chiri & Warfield, 2011).

Children with ASD may also have unmet health care needs based on their
insurance coverage and the laws of the state they live in (Wang et al., 2019). Many
children with ASD have been covered by public health insurance companies for many
years (e.g., the Children’s Health Insurance Program [CHIP] has provided coverage for
ASD treatments since 1997; Caruso, 2010), but private insurance companies were not
required to provide coverage for ASD treatment until recently (Callaghan & Sylvester,
2019). As of August 2019, all 50 states have laws that require coverage for ASD
treatments, but in some states there are still limits on the age of the child who has
guaranteed coverage and/or limits on the medical costs that insurance companies are
required to cover (Autism Speaks, 2019a; Callaghan & Sylvester, 2019). Families of
children who live in some of these states with limited coverage may not be able to afford
the care their child’s needs (Candon et al., 2019). Parents of children with ASD have

expressed frustration over the unmet needs of their child (Carbone et al., 2010).

Effect on Mothers

Mothers experience numerous forms of strain as the primary caregiver for their
child with ASD. Mothers are most often the focus of studies of parents of children with
ASD because they are usually considered the primary caregivers (Khanna et al., 2010). In
a qualitative study of the division of responsibilities of mothers and fathers of children
with ASD, mothers spent more time engaging in childcare than fathers while fathers
spent more time in paid employment than mothers (Hartley et al., 2014). Mothers and

fathers also differentiate on the awareness of the number of their children’s support needs



— mothers are more aware of these important support needs than fathers (Hartley &
Schultz, 2014). The authors suggest that mothers may be more aware of their child’s
support needs because they take on a large part of the care of these children. Mothers also
expressed that their own support needs were unmet more often than fathers (Hartley &
Schultz, 2014).

Mothers of children with ASD experience high levels of parenting stress in
studies comparing mothers of children with ASD to typically developing children
(Dabrowska & Pisula, 2010) and mothers of children with other disabilities (Hastings,
2008). Some of these comparison groups are mothers of children with Down syndrome
(Dabrowska & Pisula, 2010), children with developmental delay (Estes et al., 2009), and
other developmental disabilities such as genetic syndromes or psychiatric disorders
(Dykens et al., 2014). The elevated risk of poor psychological outcomes has also been
supported by meta-analyses (Scherer et al., 2019; Singer, 2006; Yirmiya & Shaked, 2005)
and longitudinal studies (Gray, 2002; Hastings et al., 2006). The studies mentioned here
suggest that having a child with autism leads to worse maternal outcomes, but an
important future direction for studies with these families is examining the reason for
differences in outcomes across mothers of children with the same diagnosis and ASD
severity. There has been a call for research to elucidate why some mothers of children
with ASD display high levels of depression or aggravation and others seem to cope well
(Hastings, 2008; Ingersoll & Hambrick, 2011; Weiss et al., 2013). In particular, there has
been a call for an empirical model of adjustment for mothers of children with ASD to

inform interventions for mothers with poor adaptation (Hastings, 2008). A theoretical



model that can provide a basis for a such an empirical model is the disability-stress-

coping model (Wallander et al., 1989).

The Disability-Stress-Coping Model

Maternal adaptation is a complicated phenomenon that is predicted by much more
than the child’s diagnosis or ASD symptoms. The disability-stress-coping model
(Wallander et al., 1989) provides a theoretical framework for understanding this complex
relationship between a child’s ASD diagnosis and maternal outcomes. The disability-
stress-coping model is a risk-resistance model, which emphasizes that, regardless of the
disease-specific characteristics, there are individual or family-specific factors that affect
the family’s adjustment to the disability (Boyer, 2008). Resistance in the context of this
model refers to the resources that benefit adaptation in the population of interest (Boyer,
2008). This biopsychosocial model was originally developed as an a priori conceptual
model to explain the relationship between risk factors (i.e., disease/disability parameters,
psychosocial stressors) and adaptation in children, mediated by resistance factors (i.e.,
intrapersonal, social-ecological, stress processing; Figure 1.1; Wallander et al., 1989;
Wallander & Varni, 1992). Early applications of this model include studies with children
with sickle cell disease (Brown et al., 2000), physical disabilities (Wallander et al., 1989),
cancer (Katz & Varni, 1988), and intellectual disability (Wallander, 1991). This
framework has also been applied to adaptation for mothers of children with physical
disabilities (Noojin & Wallander, 1997), rheumatoid arthritis (Manuel, 2001), and cancer
(Dolgin et al., 2007). These studies found that mothers of children with these illnesses
and disabilities are at a higher risk for distress and other negative adaptations, including

impaired mental health and higher risk of parental aggravation. The model identifies risk
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Figure 1.1. Disability-stress-coping conceptual model reproduced from Wallander et al.
(1989).

factors related to the child’s disease or disability that contribute to maternal outcomes.
Additionally, the relationships between risk factors and maternal outcomes are examined
through resistance factors that may benefit maternal adjustment to these risk factors

(Boyer, 2008). Risk factors, adaptation, and resistance factors are all included in this



single theoretical model because the factors that contribute to adaptive or maladaptive
outcomes are part of a complex mechanism, rather than a simple, direct relationship

between disease characteristics and family outcomes.

Risk Factors

Simply having a diagnosis with a chronic illness or physical condition puts
children and parents at risk for maladjustment (Wallander & Varni, 1992). However,
there are other related risk factors that theoretically contribute to the family’s adjustment.
The risk factors that were included in the disability-stress-coping model focus on disease
and disability parameters (e.g., disease severity, medical problems, comorbidities),
functional independence, and psychosocial stressors related to their illness (Wallander et
al., 1989). The psychosocial stressors are factors that are both specific to the disease, such
as daily hassles of mobility or additional transportation to medical treatment, and in
general, such as starting middle school or making friends (Wallander & Varni, 1992).
These general psychosocial stressors may be exacerbated by disease-specific parameters.
For example, adolescents starting middle school are faced with stressors such as
navigating a new school environment and establishing new friendships, but these may be
more difficult to confront if a child is in a wheelchair or has to miss many days of school
for medical treatment. These risk factors affect the adaptation of children and parents. For
mothers of children with chronic illnesses, their child’s disease severity, need for
specialty health care services, and functional dependence impact their adaptations
(Wallander & Noojin, 1995). Maternal adaptation is more affected by psychosocial stress
related to their child’s disability than the child’s functional dependence or disability

parameters (Wallander et al., 1990).



Adaptations

The disability-stress-coping model was first developed out of an interest to
examine the factors that contribute to variations in adjustment (e.g., child behavior, social
competence) across children with chronic physical disorders (Wallander et al., 1989). The
researchers found that the majority of children with one of six chronic physical illnesses
had no difference in adaptation compared to norms for children their age. Some exhibited
behavioral and social competence issues and only few reached clinical levels of
maladaptation (Wallander et al., 1989). When this model was applied to mothers of
children with physical disabilities, maternal adaptation was defined as mental health,
physical health, and social functioning (Wallander et al., 1990). In the early applications
of the conceptual model, there were few significant direct relationships between risk
factors and adaptation in children (Wallander et al., 1989). This led to more studies
assessing the indirect effect of disease and disability parameters on adaptation through

resistance factors.

Resistance Factors

As associations between disease characteristics and adaptation are not necessarily
straightforward, a benefit of examining these relationships through the disability-stress-
coping model of adjustment is that investigators can explore potential explanations for
why mothers of children with the same underlying disease factors often manifest very
different outcomes (Boyer, 2008). The complicated nature of psychological adaptation is
reflected in the mediating resistance factors in the disability-stress-coping model. The
resistance factors in the model are generally divided into three types: stable person

factors, socio-ecological factors, and stress processing (Wallander et al., 1989). Stable



person factors include intrapersonal factors such as temperament, competence, and
perceived mastery. Examples of socio-ecological factors are family financial resources,
social support, and family psychological resources. Stress processing was defined based
on the cognitive transactional model of stress and coping in which people appraise a
situation as stressful and then manage, or cope with, the particular parts of the situation
they appraised as stressful (Lazarus & Folkman, 1984). Wallander and colleagues found
that disease parameters did not always directly predict child adaptation, but instead a
multivariate model that included social-ecological, stress, and intrapersonal factors was a
better fit for children with different chronic illnesses (Wallander et al., 1989). Other
theoretical models such as the caregiving stress process model (Aneshensel et al., 1995)
and the caregiving process and caregiver burden model (Raina et al., 2004) built off this
multivariate approach. For the current study, the multivariate disability-stress-coping
model is the theoretical basis for examining the indirect relationship between having a
medical home and constructs of maternal adaptation through related explanatory

constructs.

Proposed Models
Based on the disability-stress-coping model, the first proposed model of the
current study examined the relationship between having a medical home and maternal
mental health, both directly and indirectly, through three constructs: coping strategies,
social support, and health insurance. See Figure 1.2 for the proposed mediation model.
The second proposed model of the current study examined the relationship between

having a medical home and maternal aggravation, both directly and indirectly, through
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nurse well care care referrals coordination

Figure 1.2. Proposed model of the relationship between having a medical home and
mothers’ mental health, mediated by coping, social support, and health insurance.

the same three constructs. See Figure 1.3 for the proposed mediation model. The
relationship between medical home status and maternal outcomes is theoretically
impacted by all three of these explanatory factors through a complex mediation
mechanism rather than through a single direct mechanism. For example, parents with
supportive social relationships are more likely to have healthy patterns of coping (Feeney
& Collins, 2014; Zaidman-Zait et al., 2018). Each of these constructs is related to having
a medical home (a paths in Figures 1.2 and 1.3), maternal mental health (b paths in
Figure 1.2), and maternal aggravation (b paths in Figure 1.3).

The disability-stress-coping model indicates that the mechanism underlying the
relationships among these variables should be modeled through mediation. In mediation
models, the association between having a medical home and maternal outcomes would be
explained, at least in part, by the three resistance factors: coping, social support, and
health insurance. There are many alternative models that may explain the mechanism
underlying the association between having a medical home and maternal outcomes.
Testing alternative models that represent different patterns of relationships among the

11



variables may fit the data better (MacCallum et al., 1993; Wu & Zumbo, 2008). The
correct model is a theoretical property of the population, so choosing the correct model is
often not possible. Instead, the best fitting model is chosen based on theory, empirically
tested relationships in the literature, and indirectly tested through model fit indices
(McCoach et al., 2007; Wu & Zumbo, 2008). It is seldom done, but it is valuable to test
alternative models a posteriori to examine the other mechanisms that may explain the
relationships among the variables (Vandenberg & Grelle, 2009; Wu & Zumbo, 2008). By
testing alternative models, confirmation bias about the correct model is reduced and

researchers can place more confidence in the relationships they find among the variables

(Vandenberg & Grelle, 2009).

Lack of a Medical Home as a Risk Factor for Maternal Outcomes
A study based on the disability-stress-coping model reported four areas of
concern that contributed to maternal adaptation: medical and legal concerns, concerns for

the child, concerns for the family, and concerns for the self (Wallander & Noojin, 1995).

Social Health
support insurance
al az b b3z
as b1z
A Maternal
Medical aggravation
home >
/ \ P
Personal Usual source Family- No problems Effective
doctor or for sick and centered getting needed care
nurse well care care referrals coordination

Figure 1.3. Proposed model of the relationship between having a medical home and
mothers’ parental aggravation, mediated by coping, social support, and health insurance.

12



Many of these concerns are addressed through the child having a medical home. The
American Academy of Pediatrics (AAP) defines a medical home as medical care for
children that has the seven components listed in Appendix A (AAP, 1992; Homer et al.,
2008). The medical care should be delivered by physicians who provide primary care
services as well as facilitate all aspects of the child’s health and well-being. The
physician should have a partnership with the family characterized by trust and respect.
(AAP, 1992; AAP, 2002). A medical home can have a physician associated with a
number of locations, such as physicians’ offices, hospital outpatient clinics, school-based
clinics, community health centers, and health department clinics (AAP, 2002). The
emphasis of the definition of a medical home is not the location, but the approach to
providing comprehensive, continuous, accessible care to children from infancy to young
adulthood (See Appendix A; AAP, 1992; AAP, 2002). There is a clear link between
children lacking a medical home and having a greater number of unmet healthcare needs
that worsen disease outcomes (Farmer et al., 2014; Golnik et al., 2011; Kogan et al.,
2008).

Not having a medical home can hinder the health and well-being of children and
their families (AAP, 2002). In a review of the outcomes related to having a medical home
for children with special health care needs, including children with ASD, there was a
positive association between having a medical home and desired outcomes, such as better
health status, timeliness of care, family centeredness, and improved family functioning
(Homer et al., 2008). Specifically, children with ASD who did not have a medical home

had more unmet health care needs, particularly for specialty services, than children with

13



ASD who had a medical home (Farmer et al., 2014). These specialty services (e.g.,
speech therapy, occupational therapy) have been shown to improve health outcomes for
children with ASD (Kuhlthau et al., 2017; Rogers & Vismara, 2008). A lack of these
services impacts the disease parameters, such as severity, outlined in the risk factors
portion of the disability-stress-coping model (Figure 1.1).

Parents often experience frustration and stress when they assume the
responsibilities of coordinating care and special services for their child with ASD
(Carbone et al., 2010). Treatments for children with ASD can be prescribed and
administered through many different offices (e.g., educational services, medical
therapies, county services, etc.) and the treatment plan is likely to change over time
(Golnik et al., 2011). The frustration and confusion these cause for parents can be in part
alleviated through having a medical home that provides coordinated care for the families
(Carbone et al., 2010; Farmer et al., 2014). For families of children with ASD, having a
medical home also decreases financial and time burdens (Kogan et al., 2008). When
parents of children with ASD are part of a shared decision-making process with health
care professionals, consistent with the medical home model, they report higher
satisfaction (Frosch & Kaplan, 1999; Golnik et al., 2011; Roter & Hall, 1992) and

confidence in managing their child’s ASD (Clark et al., 1998; Golnik et al., 2011).

Maternal Adaptations

The disability-stress-coping model shows how risk factors lead to maternal
adaptation. Maternal adaptation includes outcomes such as mental health, physical health,
and social functioning (Wallander et al., 1990). Two different adaptations that are

prevalent in the literature from mothers of children with chronic illnesses are mental
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health and aggravation. It was previously shown that these outcomes in mothers of
children with ASD are affected by their children having a medical home (Cohen &

Limbers, 2019; Limbers et al., 2020).

Maternal mental health. One important adaptation for mothers of children with
ASD is mental health (Benson, 2006; Taylor & Warren, 2012; Totsika et al., 2011).
Maternal mental health is the state of internal equilibrium specific to the role and
responsibilities of being a mother (Karimzadeh et al., 2017). Maternal mental health is
often operationalized via measures of anxiety, depression, and/or symptoms of distress
(Hock & Schirtzinger, 1992). The association between maternal mental health and child
adjustment is bidirectional (Baker et al., 2003). Mothers with poor mental health may
impact their child’s well-being; conversely, children with poor adaptation may be
difficult and display problem behaviors which would lead to increased issues with
maternal mental health (Farmer & Deidrick, 2006).

There are numerous studies documenting how disease specific characteristics of
ASD impact maternal mental health. Greater ASD symptom severity in the child has been
linked to increased maternal depression (Bromley et al., 2004; Ingersoll & Hambrick,
2011). In a study of 68 mothers of children with ASD, researchers found that ASD
severity was positively associated with maternal depression (Benson, 2006). In another
study, researchers found that maternal psychopathology was positively related to their
child’s ASD severity (Tomeny, 2017). Sawyer et al. (2010) found that mothers of
children with ASD who felt more time pressure experienced more mental health
problems, but the amount of time they spent caring for their child was not related to

increased mental health problems. The time pressure associated with caring for a child

15



with ASD could be alleviated by having a medical home with coordinated care efforts
(Homer et al., 2008).

The relationship between children with ASD having a medical home and maternal
mental health is a more recent topic of scientific inquiry. In a national sample of children
in the United States with ASD, mothers of children with a medical home reported better
maternal mental health (Limbers et al., 2020). A similar positive relationship has also
been shown in children with diabetes (Cohen & Limbers, 2019) and children with general
chronic health conditions (Farmer et al., 2011). The mechanisms of this relationship are
unclear and have not been studied (Limbers et al., 2020). Having a medical home
improved parental satisfaction and maternal mental health, and effective care
coordination seemed to be one of the most important factors of having a medical home in
this relationship (Farmer et al., 2011; Limbers et al., 2020). These studies had
methodological limitations, such as small sample size (Farmer et al., 2011), and no study
to date has assessed potential explanatory variables in the relationship between having a

medical home and maternal mental health.

Maternal aggravation. Another maternal adaptation that is impacted by the lack
of a medical home is maternal aggravation. This is the frustration and stress mothers
experience specifically related to caring for their children (Macomber & Moore, 1999). In
the United States, nationally and at the state level, there was an increase in parental
aggravation from 1997 to 2007 (Murphey et al., 2014). Maternal aggravation is a
subdomain of parenting stress (Blumberg et al., 2005), but it was developed to reflect the
attitude a parent has rather than a cognitive appraisal that would fall under the stress

processing resistance factor in the disability-stress-coping model (see Figure 1.1). In this
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way, maternal aggravation is another maternal adaptation illustrated as an outcome in the
disability-stress-coping model, not a resistance factor.

Maternal aggravation is affected by family stressors (Anderson Moore &
Vandivere, 2000), including having a disorder such as ASD. Parents of children with
ASD are at a heightened risk of experiencing parental aggravation (Hock & Ahmedani,
2012; Mancil et al., 2009; Montes & Halterman, 2007; Zablotsky et al., 2013). This
higher risk may be attributed to difficulty obtaining a diagnosis of ASD, characteristics of
the child (e.g., problem behaviors), and/or a lack of social support (Dunn et al., 2001).
Parents of children with ASD were more likely to have high parental aggravation than
parents of children with developmental problems other than ASD, parents of children
with special health care needs without developmental problems, and parents of children
without special health care needs (Schieve et al., 2007).

Parental aggravation is associated with the child with ASD not having a medical
home. In a study of children with special health care needs, not specifically ASD, parents
of children with a medical home were less likely to report increased parental aggravation
than those without a medical home (Arauz Boudreau et al., 2012). In a study with a
sample of parents of children with ASD from the 2007 National Survey of Children’s
Health (NSCH), increased parental aggravation was associated with lack of a medical
home (Schieve et al., 2011). Parents of children with ASD had higher parental
aggravation when the child with ASD had recent special care needs than when the child
with ASD did not have recent special health needs (Schieve et al., 2007). This

relationship has been examined and established, but resistance factors as indirect
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explanatory variables of this relationship have not been explored, as with maternal mental

health.

Resistance Factors

Based on the disability-stress-coping model, the first proposed model of the
current study examined the relationship between having a medical home and maternal
mental health, both directly and indirectly, through three constructs: coping strategies,
social support, and health insurance. The second proposed model of the current study
examined the relationship between having a medical home and maternal aggravation,
both directly and indirectly, through the same three constructs. Coping strategies, social
support, and health insurance are all included in both models because there is a
cumulative effect of experiencing multiple family and environmental risks (Baron-Lee et
al., 2015). Each of these constructs is related to having a medical home (a paths in
Figures 1.2 and 1.3), maternal mental health (b paths in Figure 1.2), and maternal

aggravation (b paths in Figure 1.3).

Coping strategies. One of the possible resistance factors in the relationship
between having a medical home and maternal mental health is the mother’s coping
strategies. Lazarus and Folkman (1984) describe coping as the process by which a person
manages the particular parts of the person-environment relationship they appraised as
stressful. The relationship between having a medical home and coping has been studied
in children with special health care needs, but not specifically with parents of children
with ASD. In a study of parents in the United States, parents of children who reported

they were not coping well had lower incidence of having a medical home (Baron-Lee et
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al., 2015). This relationship was also examined in a different sample of children in the
United States and parents reported better coping with the demands of parenthood when
their child had a medical home compared to parents who reported their child did not have
a medical home (Arauz Boudreau et al., 2012). In another study of children with special
health care needs, children who had a medical home were more likely to have parents
who reported that they were coping well (Drummond et al., 2012). Parents who reported
that medical care was family-centered, specifically, reported better coping (Drummond et
al., 2012). Studies that have focused on the relationship between the child having a
medical home and maternal coping (path a; in Figures 1.2 and 1.3) have included
children with ASD in the sample of children who have special health care needs (e.g.,
Drummond et al., 2012), but there are no studies that have examined this relationship
specifically in families of children with ASD.

Additionally, there is evidence that coping can impact maternal mental health
(path b11 in Figure 1.2; Major, 2003). In Lazarus and Folkman’s book (1984) detailing
their transactional model of stress and coping, they emphasize that coping processes
affect adaptational outcomes. They specifically remark that “what we usually mean by
mental and physical health are tied up with the ways people evaluate and cope with the
stresses of living” (Lazarus & Folkman, 1984). This relationship between coping
mechanisms and mental health is reflected in the stress processing resistance factor of the
disability-stress-coping model (Wallander et al., 1989). Positive coping strategies have
been associated with better maternal mental health in mothers of children with
intellectual disabilities (Adams et al., 2018), low birthweight (Weiss & Chen, 2002), and

cancer (Barrera et al., 2004). There is evidence supporting the relationship between
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coping and mental health for mothers of children with ASD. (Benson, 2010; Dunn et al.,
2001; Major, 2003; Zablotsky et al., 2013). In a study using the 2007 iteration of the
NSCH, researchers found that coping buffered the relationship between ASD severity and
parent mental health (Zablotsky et al., 2013). Benson (2010) looked more specifically at
different coping styles in mothers of children with ASD. He found that avoidant coping
was associated with higher depression and anger and cognitive reframing was associated
with better maternal well-being. In a latent profile analysis of parents of children with
ASD, different profiles emerged based on coping styles (Zaidman-Zait et al., 2018).
Parents in profiles characterized by reduced or disengaged coping strategies had the
highest psychological stress two years later. The relationship between coping and
maternal mental health is empirically and theoretically established, so it is appropriate to
include coping as a mediating construct in the proposed model (Figure 1.2).

Lazarus and Folkman (1984) also discuss coping in the context of social
functioning. They suggest that relationships are able to endure the occasional poor coping
strategy employed by one party in the relationship, but over the long term, inappropriate
or ineffective coping strategies will lead to misunderstandings and frustration. Maternal
aggravation is the frustration mothers feel in their relationship with their child
(Macomber & Moore, 1999). Coping has been associated with parental aggravation
specifically in parents of children with ASD (path b12 in Figure 1.3). In a study of
children with ASD in Spain, the engagement coping style had a significant indirect effect
on the relationship between ASD symptoms and parenting stress (Miranda et al., 2019).
Adaptive coping strategies were associated with decreased parenting stress in a study of

parents with ASD (Hastings & Johnson, 2001). The link between coping and parenting
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stress follows Lazarus and Folkman (1984) transactional model of stress and coping.
Since parental aggravation is a subdomain of parenting stress (Blumberg et al., 2005), it
is possible that coping mediates the relationship between having a medical home and

parental aggravation.

Maternal social support. Another construct in the proposed mediation models is
maternal social support. Social support is the perception or experience of being cared for
by others (Wills, 1991). Romantic partners or spouses, friends, relatives, coworkers, and
community groups can all be sources of social support (Allen et al., 2002). Social support
can come in different forms: informational support, instrumental support, and emotional
support (Taylor, 2011). Informational social support is helping someone understand a
stressful event and their available resources or coping strategies. Instrumental support is
providing financial resources, goods, services, or other tangible assistance. Emotional
support is providing nurturing and reassurance to a person to remind them that they are
valuable (Taylor, 2011). Maternal social support is perceiving or experiencing these types
of social support in the context of raising children (Wiles et al., 2019).

Having a medical home has been shown to decrease the mothers’ need for social
support (path a; in Figures 1.2 and 1.3). A review of the outcomes associated with having
a medical home used a conceptual model to guide their article search and one of the
theoretical long-term outcomes of having a medical home was social support as a
subdomain of family functioning (Homer et al., 2008). In a study with families of
children with special health care needs in rural areas of the Midwest in the United States,
a medical home was introduced as an intervention to assist families in navigating the

health care system (Farmer et al., 2005). Child health services, satisfaction with health
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services, family functioning, and child functioning were all assessed before and after the
implementation of a medical home, and the researchers found that parents, 98% of whom
were mothers, reported less need for social support after the intervention (Farmer et al.,
2005). A similar result was found when medical homes were provided for adolescent
mothers and their children (Cox et al., 2012). There is evidence that parents of children
with ASD seek information for services through ASD-specific support groups (Cole et
al., 2017; Mandell & Salzer, 2007). This implies that parents seek social support from
other parents of children with ASD to obtain information that could be given through a
medical home.

In addition to the evidence in the literature that having a medical home is related
to social support for mothers, there is an established relationship between social support
and maternal mental health. There is strong evidence for the relationship between social
support and maternal mental health (path 521 in Figure 1.2). Social support has been
linked to improved mental and physical health for decades (House et al., 1988; Taylor,
2011). In a longitudinal study, mothers who perceived higher levels of support from the
child’s father when they gave birth and mothers who experienced increased levels of
support over time reported fewer mental health problems five years after their child was
born (Meadows, 2011). Social support is also related to better mental health in mothers
receiving welfare (Siefert et al., 2000), single mothers (Cairney et al., 2003), mothers of
preterm infants (Younger et al., 1997), and mothers of children on ventilators (Kuster &
Badr, 2009). Social support has been associated with better maternal mental health in
mothers of children with ASD. In a nationally representative study of mothers of children

with ASD in the United States, mothers with emotional and neighborhood social support
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were at a lower risk for poor mental health, especially for mothers who had children with
the greatest ASD impairments (Zablotsky et al., 2013). Low levels of social support from
family members were associated with higher psychological distress in mothers of
children with ASD (Bromley et al., 2004). In general, there is a positive relationship
between the level of mental health problems and available social support (Cohen & Wills,
1985; Dunn et al., 2001; Dunst et al., 1986; Horton & Wallander, 2001; Sawyer et al.,
2010). The abundance of literature provides evidence that social support should be
included as an explanatory construct in the currently proposed models.

There is also evidence that social support should be included as a resistance factor
in the mediation model between having a medical home and parental aggravation because
parents of all children who have social support at work or in other contexts outside their
immediate family may have reduced parental aggravation (Moore & Ehrle, 1999).
Mothers who perceive they have more social support from friends and family have less
distress and hostility in their parent-child interactions (Bonds et al., 2002; Green et al.,
2007). In a longitudinal study of first-time mothers, mothers who had more perceived
social support also reported less parental distress and aggravation (Levy-Shiff et al.,
1998). There is also empirical evidence for the relationship between maternal social
support and maternal aggravation in mothers of children with ASD (path b2; in Figure
1.3; Benson & Karlof, 2008; Gray, 2003). Specifically, increased parental aggravation
was associated with lack of emotional support (Schieve et al., 2011). In a study of
children with ASD in Spain, confident social support was significantly associated with
parenting stress (Miranda et al., 2019). Boyd (2002) conducted a selective review that

supports a relationship between lack of social support and increased parenting stress and
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aggravation in mothers of children with ASD. A recent study of parents of adolescents
with ASD reported that there were not simple relationships between child problem
behaviors and/or ASD symptom severity and parent aggravation (Dieleman et al., 2018).
The article concluded with a recommendation that social support be researched as a
possible explanation for this relationship. It is clear that more social support is associated
with decreased parenting aggravation, making social support an appropriate explanatory

variable in the proposed model.

Health insurance. The third resistance factor included in the proposed models is
health insurance. In general, insurance coverage is the major determinant of whether
children have access to health care (Edmunds & Joel Coye, 1998). Access to a medical
home is affected by health insurance status (Strickland et al., 2009). There is also
evidence that having a medical home may lead to more stable health insurance,
suggesting that the relationship between these two variables may be bidirectional
(Ghandour et al., 2011; Watson et al., 2020). Having a medical home facilitates access to
information regarding types of health insurance available to families, specifically through
the care coordination component, which has been shown to reduce out-of-pocket costs for
parents and decrease parent’s time away from work to coordinate those services
themselves (Ghandour et al., 2011). Many parents and their children receive insurance
benefits from the parents’ employers, and more stable employment leads to fewer gaps in
insurance (Watson et al., 2020). Mothers of children with ASD reduced their hours
worked per week by 16%, on average, compared to mothers of children without ASD
(McCall & Starr, 2018). Fathers also reduced their hours worked per week in this study,

but by a smaller margin. These changes in employment hours can affect the parents’, and
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therefore their dependents’, eligibility for their employer’s health insurance. Caregivers
of children with ASD were more likely to avoid changes in their employment to keep
their health insurance than caregivers of children with other special health care needs
(Watson et al., 2020).

The relationship between having a medical home and health insurance has been
established (path a3 in Figures 1.2 and 1.3). Care provided through a medical home costs
less money and is often more effective than care provided through emergency
departments, walk-in clinics, and other urgent care centers (AAP, 2002). The health care
team in a medical home provide information on the types of health insurance available to
children with ASD (AAP, 2002). This allows parents to make informed decisions about
the type of health insurance their child should be enrolled in: private or public (Tippy et
al., 2005). Historically, expanded approaches to health care, such as a medical home,
have been more likely to be financed by public health insurance than by private insurers
(Edmunds & Joel Coye, 1998; Parish et al., 2015; Wang et al., 2012). Health insurance
plans that allow patients and their families to choose any provider typically have very
limited coverage of the supportive therapies required for children with chronic illnesses
(Edmunds & Joel Coye, 1998).

For children with ASD, supportive therapies include speech therapy, occupational
therapy, physical therapy, and sensory integration therapy among other possible therapies
(Centers for Disease Control and Prevention [CDC], 2019). Most managed care plans,
provided by the employers, provide preventive and primary care benefits for children, but
they differ in the extent to which specialty pediatric services are covered (Edmunds &

Joel Coye, 1998; Peele et al., 2002). There are, however, mixed results in the difference
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between public and private insurance for access to services for children with ASD
(Liptak et al., 2008; Parish et al., 2015; Young et al., 2009). For example, one study
found no difference in the access to services or types of services used between privately
and publicly insured children with ASD (Young et al., 2009). However, this study was
limited to children in Kentucky and the authors recommend that future research include a
measure of medical home as a more comprehensive measure of access to care.

While studies have been done that examine the impact that health insurance has
on having a medical home, few studies have examined parent’s perception of the
adequacy of their child’s health insurance and its relationship with having a medical
home. Most studies that examine the relationship between having a medical home and
health insurance or financial burden use objective measures, such as out-of-pocket costs,
type of health insurance, and family income (Liptak et al., 2008; Parish et al., 2015). In
addition to the objective costs of having a chronic illness, the subjective perception of a
patient’s financial situation is part of the financial toxicity or financial burden that
families experience (Zafar & Abernethy, 2013). This has been studied much less often
than objective costs of illness in patients with cancer (Santacroce et al., 2019; Zafar &
Abernethy, 2013), chronic kidney disease (Medway et al., 2015), and developmental
disabilities (Murphy et al., 2007). One qualitative study of parents of children with ASD
did not specifically mention the children having a medical home, but the parent’s
perception of their financial situation was associated with access to care and the parents’
experience with the ASD service delivery system (Moodie-Dyer et al., 2014). Having a
medical home may predict a mother’s subjective view that their child has adequate health

insurance. As part of the comprehensive component of the medical home, the physician
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should provide information on the different types of health insurance available to the
child (AAP, 2002). This may influence the mother’s perception of the adequacy of her
child’s health insurance and provide more information that may allow her to change her
child’s health insurance to a more appropriate health insurance plan (Tippy et al., 2005).

Having health insurance for their children can alleviate poor mental health
outcomes for mothers (Conger et al., 1992; Shalowitz et al., 2006). Finances and
insurance status may lead directly and indirectly to anxiety, depression, posttraumatic
stress, and other types of parental mental health (Brown et al., 2008). The association
between a child’s health insurance status and maternal outcomes, including maternal
aggravation, has been recently described in a conceptual model for families of children
with cancer (Santacroce & Kneipp, 2018). For mothers of children with ASD, their
child’s health insurance can impact their mental health (path b3 in Figure 1.2). In a study
of mothers of children with ASD, there was a trend for mothers of children without health
insurance to have poor mental health (Zablotsky et al., 2013). The positive effect of the
child’s health insurance on maternal mental health has been studied in mothers of
children with asthma (Shalowitz et al., 2006) and ADHD (Lesesne et al., 2003), but not
ASD specifically. However, the association between having a medical home and child’s
health insurance for children with ASD provides evidence that this is an appropriate
resistance factor in the relationship between having a medical home and maternal mental
health.

Parents report that having health insurance for their children reduces their
aggravation (Institute of Medicine Committee on the Consequences of Uninsurance,

2002). Health insurance for the entire family is associated with a decrease in parental
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stress and aggravation because parents do not have to worry as much about unexpected
health costs (Schmit & Matthews, 2017). Parents who struggle with accessing health
insurance for their children, such as immigrant families, report high levels of parental
aggravation (Yu & Singh, 2012). For children with ASD, increased parental aggravation
has been associated with lack of health insurance (path b3, in Figure 1.3). Schieve et al.
(2011) found that for parents of children with ASD, high aggravation was associated with
a lack of health insurance and lack of a medical home. In study of mothers of children
with ASD, there was a trend for mothers of children with health insurance to have higher
parenting stress (Zablotsky et al., 2013). The literature specifically examining the
relationship between health insurance type and adequacy is lacking for parents of
children with ASD. However, the established relationship between having a medical
home and child’s health insurance support the addition of health insurance as an

explanatory variable in the proposed model.

Child and Household Characteristics as Covariates

There is evidence that there are differences in maternal outcomes based on
characteristics of their children and households, which indicates that these characteristics
may be important covariates in the current models. A previous study of the relationship
between having a medical home and maternal outcomes included child age, sex, and
household poverty as covariates (Limbers et al., 2020), so these three variables were
chosen as covariates in the current models. The clinical manifestation and health care
needs of children with ASD change as children age, which influence the experience of
mothers raising children with ASD (McGovern & Sigman, 2005; Shattuck et al., 2007).

In one study of mothers of children with ASD, having a younger child was associated
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with higher levels of maternal stress (Duarte et al., 2005). Boys are approximately four
times more likely than girls to be diagnosed with ASD (Baio et al., 2018). This may be
based on diagnostic bias toward the ways ASD manifests in boys or better adaptation to
ASD symptoms in girls (Dworzynski et al., 2012). Sex differences in the clinical
manifestation of ASD may influence maternal outcomes. In the general population,
maternal factors, such as coping, social support, and maternal warmth have been shown
to be affected by household poverty (Klebanov et al., 1994; Radey & McWey, 2021). In
mothers of children with ASD, less favorable mental health and high stress were both
more likely in mothers living below the poverty line (Zablotsky et al., 2013). Differences
in these three variables could possibly confound the relationships among having a
medical home, maternal adaptations, and resistance factors.

Other child characteristics that have been associated with maternal outcomes are
race/ethnicity, adverse childhood experiences (ACEs), age at ASD diagnosis, and ASD
severity. Studies have shown differences in maternal mental health (Zablotsky et al.,
2013) and parental aggravation (Schieve et al., 2011) based on child’s race. ACEs have
also been associated with worsened health conditions and higher costs of care (Bethel et
al., 2014; Chartier et al., 2010; Florence et al., 2013; Smith & Smith, 2010). There are
differences in parental aggravation based on the parent rating of ASD severity (Schieve et
al., 2011). ASD severity was also associated with family-centered care and parental
aggravation in a study of parents of children with ASD (Simpson et al., 2021). The age at
which a child is diagnosed with ASD can also impact parent outcomes. Delays in
receiving a diagnosis can result in increased parent dissatisfaction and stress (Cohen,

2006; Moh & Magiati, 2012; Schall, 2000). While they are not specifically of interest in
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the current models, these variables may also confound the relationships among having a

medical home, maternal adaptations, and resistance factors.

Current Study

Based on the theoretical disability-stress-coping model of adjustment to chronic
disorder (Wallander et al., 1989) and the empirical literature on children with ASD
having medical homes, maternal mental health, and maternal aggravation, the current
study included analysis of two proposed models. First, the current study examined
possible mediating variables (coping, social support, and health insurance) in the
relationship between the child having a medical home and mother’s mental health in
mothers of children with ASD. Second, the current study also examined possible
mediating variables (coping, social support, and health insurance) in the relationship
between having a medical home and parental aggravation in mothers of children with
ASD. It was hypothesized that there would be a significant, positive total effect of having
a medical home on improved maternal mental health. It was also predicted that there
would be a significant, negative total effect of having a medical home on increased
parental aggravation. Furthermore, it was hypothesized that these total effects of a
medical home on both maternal mental health and parental aggravation in mothers of
children with ASD would operate, at least in part, through significant indirect effects on
maternal coping, social support, and/or health insurance when examined through the

proposed multiple mediation frameworks.

30



CHAPTER TWO

Methods

Participants

The NSCH is a cross-sectional, national survey of children’s health and well-
being. The most recent survey was conducted in 2017 and 2018 (Child and Adolescent
Health Measurement Initiative [CAHMI], 2009). Invitations to complete the survey were
mailed to households and parents were asked to complete a screener if interested in
participating in the survey. Based on the screener, one child was randomly selected per
household and a parent completed the survey for this child. Parents were able to complete
the survey either online or on paper. In the 2017 and 2018 iteration of the NSCH, 52,129
surveys were completed by caregivers across the United States. For the current study, the
participants were limited to parents who reported that they have a child with ASD (n =
1,440). Mothers are defined as biological, adopted, step, or foster mothers. Fathers and
other caregivers (n = 416) were excluded from the sample of parents of children with
ASD. Children whose mothers responded “Uninsured” when asked about their child’s
current health insurance status were excluded from the study to guarantee that findings
were due to patient-centered medical home status access and not lack of health care in
general. The final sample consisted of 988 mothers of children with ASD and health

insurance.
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Measures

Maternal Mental Health

A single item was used in the NSCH to assess maternal mental health. Mothers
were asked to rate their mental and emotional health, in general, on a scale from 1
(excellent) to 5 (poor). Responses were reverse scored so that higher scores indicate
better perceptions of maternal mental health. This item has been widely used as an
indicator of mothers’ perception of their mental health in other studies (Cohen &
Limbers, 2019; Limbers et al., 2020; Linares et al., 2020; Whitehead, 2017). Single-item
measures of self-rated mental health have been widely used in health research; in a
review of these single-item measures, they were associated with multi-item measures of

mental health, overall health, and health service satisfaction (Ahmad et al., 2014).

Maternal Aggravation
The Aggravation in Parenting Scale (Blumberg et al., 2005) was used to assess

maternal aggravation. This measure was derived from the Parental Stress Index (Abidin,
1997) and the Parental Attitudes about Childrearing scale (Easterbrooks & Goldberg,
1984). The original Aggravation in Parenting Scale had four items: How much time
during the past month have you:

e felt your (child/children) much harder to care for than most?

e felt your (child/children do) things that really bother you a lot?

e felt you are giving up more of your life to meet your (child/children’s)

needs than you ever expected?

o felt angry with your (child/children)?

32



Mothers were asked to respond to each of these with one of four response categories: all
of the time, most of the time, some of the time, or none of the time. The cultural validity
of the Aggravation in Parenting Scale is limited among Spanish speaking parents, and
removal of the third item (felt you are giving up more of your life to meet your child’s
needs than you ever expected) improved the measure (Oster et al., 2002). This item was
removed in the 2007 administration of the NSCH and has not been included in
subsequent surveys, including the 2017/2018 iteration (Blumberg et al., 2009). The
Aggravation in Parenting Scale has been used in previous research (Hock & Ahmedani,
2012; Schieve et al., 2007; Schieve et al., 2011) as well as in the National Survey of

America’s Families (NSAF) in 1997, 1999, and 2002 (Ehrle & Moore, 1997).

Medical Home

The NSCH developed an operational definition of medical home based on the
seven components of a medical home described in the policy reports written by the AAP
(CAHMI, 2009). The seven components of a medical home (accessible, continuous,
comprehensive, family centered, coordinated, compassionate, and culturally effective)
were used in the development of the medical home measure in the NSCH, but the
survey’s methodology did not allow for measuring the concept of medical home directly
(CAHMI, 2019). For example, the cross-sectional nature of the data collection did not
provide an adequate way of asking about the continuity of care (CAHMI, 2009). Based
on the survey’s methodological limitations and the survey authors’ interpretation of the
concept of a medical home, the NSCH measured five key components of a medical
home: having a personal doctor or nurse, a usual source for sick care, family-centered

care, problems getting referrals when needed, and effective care coordination when

33



needed (CAHMI, 2019). Families have a medical home if the mothers indicated that the
child received adequate care on the first three components: having a personal doctor or
nurse, and a usual source for sick care, family-centered care. If children required referrals
or care coordination, the mothers must have also indicated that the child met the criteria
on those components to qualify as having a medical home. For example, a child may
receive all care from a primary care physician and would not need referrals or care
coordination. In this case, the child would only have to meet the criteria for the first three
components to have a medical home. If a child does require referrals and does not meet
the criteria for this component, then the child would not have a medical home even if
they met the criteria for the first three components. See Figure 2.1 for a visual
representation of the criteria children must have met to have a medical home. This
method of assessing whether or not a child has a medical home has been used in previous
studies of families of children with ASD (Cheak-Zamora & Farmer, 2015; Kogan et al.,

2008; Sobotka et al., 2016).

Coping

A single item was used in the NSCH to assess coping. Mothers were asked “How
well do you think you are handling the day-to-day demands of raising children?” The
three response options were 1 (very well), 2 (somewhat well), and 3 (not very well or not
very well at all). Higher scores indicate worse perceptions of coping. This item has been
used to assess maternal coping in other studies (Montes & Halterman, 2007; Zablotsky et

al., 2013).
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Social Support

A single, dichotomous item was used to assess social support. Mothers were
asked whether or not their children were “living with parents who have someone that
could turn to for day-to-day emotional support with parenting or raising children.” This
item has previously been used in research of parents with ASD (Montes & Halterman,

2007; Schieve et al., 2007; Schieve et al., 2011).

Health Insurance

Health insurance was assessed with two constructs: type of current health
insurance and adequacy of current insurance. Mothers were asked to indicate the type of
health insurance their child had. The response options were “Public health insurance
only,” “Private health insurance only,” and “Public and private insurance.” Public health
insurance is Medicaid, Medical Assistance, or any kind of government assistance plan for
those with low income or disability. Private health insurance is insurance through an
employer or union, coverage purchased directly through an insurance company,
TRICARE or other military health care, insurance through the Affordable Care Act, or
other private insurance. For the current study, this nominal variable was recoded into two
dummy variables using orthogonal contrasts. In the first dummy variable, “Public health
insurance” was coded as -1, “Private health insurance” was coded as -1, and “Public and
private insurance” was coded as 2 so that children who had both public and private health
insurance was compared to children who had either private or public health insurance. In
the second dummy variable, “Public health insurance” was coded as -1, “Private health

insurance” was coded as 1, and “Public and private insurance” was coded as 0 so that
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Figure 2.1. Measurement of medical home from National Survey of Children’s Health
2017/18 adapted from CAHMI (2009)

children who had public health insurance was compared to children who had private
health insurance.

Adequacy of health insurance was assessed with five items: (1) current health
insurance coverage, (2) whether coverage is sufficient to meet the child's needs, (3) how
much they paid out-of-pocket for child's health care, (4) how often are these costs
reasonable, and (5) whether insurance allows the child to see needed health care

providers. Adequate insurance is defined by the following criteria: child currently has
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health insurance coverage, benefits usually or always meet child's needs, benefits usually
or always allow child to see needed providers, and families have either no out-of-pocket
expenses or out-of-pocket expenses are usually or always reasonable. Children must meet
all four of these criteria to have adequate health insurance, so the adequacy of health
insurance variable is a dichotomous variable. These measures of health insurance have
been used in previous studies (Karpur et al., 2018; Thomas et al., 2016; Zhang &

Baranek, 2016).

Covariates

Several sociodemographic variables will be included as covariates in the model.
These include child age, sex, and household poverty, consistent with a previous study
using the 2011-2012 iteration of the NSCH (Limbers et al., 2020). Child age was reported
in years. Household poverty level was assessed based on the federal poverty level (FPL)
and U.S. Census guidelines. Families were categorized as 0-99% FPL, 100-199% FPL,
200-399% FPL, or 400% FPL or greater.

Other child characteristics were included in descriptive statistics of participant
characteristics and analyses of alternative models. These variables are race/ethnicity,
ACEs, age at diagnosis, and diagnosis severity. Mothers reported their child’s/ethnicity as
white, non-Hispanic; Hispanic; multi-race, non-Hispanic; black, non-Hispanic; Asian,
non-Hispanic; American Indian or Alaska Native, non-Hispanic; or Native Hawaiian and
other Pacific Islander, non-Hispanic. Race and/or ethnicity have been used as covariates
in other studies of children with ASD (Hock & Ahmedani, 2012; Montes & Halterman,
2007). Mothers responded whether or not the following nine ACEs were true for their

child: it was hard to cover basics on the family’s income; parent was divorced or
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separated; parent had died; parent had served time in jail; saw or heard parents slap, hit,
kick, or punch one another in the home; was a victim of violence or had witnessed
neighborhood violence; lived with anyone who was mentally ill, suicidal, or severely
depressed; lived with anyone who had a problem with drugs or alcohol; and treated or
judged unfairly due to race and/or ethnicity. The ACE variable was then a count of the
number of ACEs the child experienced. The results were collapsed into three categories:
no ACEs, one ACE, and two or more ACEs. Age at diagnosis was reported by mothers
based on three categories: diagnosed before 3 years old, diagnosed between 3 and 5 years
old, and diagnosed after 5 years old. Mothers reported their child’s ASD severity as either
mild, moderate, or severe. The moderate and severe categories were combined into one
category in the NSCH dataset. The final ASD severity variable is dichotomous with mild
severity as one response category and moderate or severe as the other response category.
ASD severity has been used as a covariate in studies of parental psychological well-being

(Hastings et al., 2005) and maternal mental health (Hodge et al., 2013).

Procedure

The current sample is a combined dataset of the NSCH for 2017 and 2018. Data
was collected from August 2017 to February 2018 and from June 2018 to January 2019.
For the combined dataset, 52,129 surveys were completed by parents and caregivers
across the United States. Parents could choose to complete the NSCH either online or on
paper. Invitations to complete the survey were mailed to households asking parents to
complete a screener indicating how many children ages 0-17 years lived in the house. If
parents completed the screener online, they were immediately redirected to the full

questionnaire. Parents were asked to complete the survey for one child per household
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who was randomly selected through the online system. Parents could also request paper
copies of the screener and survey to complete and mail in. Informed consent was
obtained, and more detailed procedures can be found at the Data Resource Center for
Child & Adolescent Health website (https://www.childhealthdata.org/learn-about-the-

nsch/methods).

Statistical Analysis

Descriptive analysis of the sample demographics was completed in R (R Core
Team, 2018). Statistical analysis of the mediation models was completed using Mplus,
Version 7.2 (Muthén & Muthén, 1998-2012). A theoretically driven multiple mediation
model (See Figure 1.2) was tested to assess the effects of having a medical home on
maternal mental health, both directly and indirectly, through coping, social support, and
child health insurance. A similar model was tested to assess the effects of having a
medical home on parental aggravation (See Figure 1.3). Covariates (child age, sex, and
household poverty level) were included in the analysis. Weighted least square mean and
variance adjusted (WLSMV) estimation was used to test the mediation models. This
estimation method was used because there are nominal and ordinal variables in both
models (Brown, 2006). WLSMYV estimation is also appropriate when sample sizes are
greater than 200 (Bandalos, 2014; Flora & Curran, 2004; Muthén et al., 1997; Rhemtulla
et al., 2012). Missing data is handled using pairwise deletion under WLSMYV estimation
(Asparauhov & Muthén, 2010). There is no evidence that missing data is not at least
missing at random, so the way WLSMYV estimation handles missing data is appropriate

for this sample (Asparauhov & Muthén, 2010). The results were standardized with
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respect to both the predictor and outcome variables in both models. Total, direct, total

indirect, and specific indirect effects for both models were examined.
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CHAPTER THREE

Results

Participant Characteristics

The demographic information of the children with ASD of the mothers in the
current study can be seen in Table 3.1. The age of children in the ASD subsample was
higher than the total sample of children from the NSCH (n = 52,129, M = 10.45, SD =
5.24). Children are most often diagnosed with ASD around age 4 (Baio et al., 2018). In
this sample, 38.16% of children were diagnosed between 3 and 5 years old. Eighteen
percent of children were diagnosed before age 3 and 36.44% were diagnosed after age 5.
The greater proportion of male children in the sample (78.14%) is expected because boys
are approximately four times more likely to be diagnosed with ASD than girls (Baio et
al., 2018). The distribution of race in the subsample of children with ASD differed from
the total sample of children from the NSCH [x?(7) = 23.665, p = .001], though the effect
size is quite small (w = .15). The large proportion of white, non-Hispanic children is
expected based on previous estimates of the prevalence of ASD among these children in
national samples (Autism and Developmental Disabilities Monitoring Network
Surveillance Year 2008 Principal Investigators, 2012; Baio et al., 2018; Jarquin et al.,
2011). See Table 3.2 for the observed frequencies of race/ethnicity in the subsample of
children with ASD and the expected frequencies based on the proportions of the total
sample of children from the NSCH. Thirty six percent of children had experienced none

of these ACEs, 26.21% had experienced one of these nine ACEs, and 37.35% had
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Table 3.1. Child characteristics

Demographic M (SD)
Age 12.31 (4.19)
Age at ASD Diagnosis n (%)
Younger than 3 years of age 179 (18.12)
3-5 years of age 377 (38.16)
Older than 5 years of age 360 (36.44)
Missing 72 (7.29)
Sex
Male 772 (78.14)
Female 216 (21.86)
Race/Ethnicity
White, non-Hispanic 672 (68.02)
Hispanic 128 (12.96)
Multi-Race, non-Hispanic 79 (8.00)
Black, non-Hispanic 73 (7.39)
Asian, non-Hispanic 23 (2.33)
American Indian or Alaska Native, non-Hispanic 8 (0.81)
Native Hawaiian and Other Pacific Islander, non- 1 (0.10)
Hispanic
Missing 4 (0.40)
Number of Adverse Childhood Experiences (ACEs)
No ACEs 358 (36.23)
1 ACE 259 (26.21)
At least 2 ACEs 369 (37.35)
Missing 2 (.20)
ASD Severity
Mild 458 (46.36)
Moderate or severe 439 (44.43)
Missing 91 (9.21)
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experienced at least two ACEs. Of the mothers who reported on their child’s ASD
severity, approximately half of the mothers reported their child’s ASD was mild, and half

of the mothers reported their child’s ASD was moderate or severe.

Table 3.2. Observed frequencies of race/ethnicity in the subsample of children with ASD
and expected frequencies based on the proportions of the total sample of children from

the NSCH
Race/Ethnicity Observed Expected
frequencies  frequencies

White, non-Hispanic 672 681.87
Hispanic 128 115.59
Multi-Race, non-Hispanic 79 63.23
Black, non-Hispanic 73 63.19
Asian, non-Hispanic 23 48.27
American Indian or Alaska Native, non-Hispanic 8 5.72
Native Hawaiian and Other Pacific Islander, non- 1 2.22
Hispanic

Missing 4 7.90

Household characteristics are shown in Table 3.3. The distribution of household
poverty in the subsample of children with ASD differed from the total sample of children
from the NSCH [x?(3) = 113.900, p < .001]. There was a medium effect (W = .34). The
expected frequencies suggested that, compared to the total NSCH sample, there were
fewer children with ASD at 0-99% of the FPL and 100-199% of the FPL and more
children with ASD at 200-299% of the FPL and 400% of the FPL or greater (see Figure
3.1). The majority of children (50.81%) in the current sample of children with ASD lived
with two biological or adoptive parents who were currently married. Approximately 28%

of children lived with a single mother.
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Table 3.3. Household characteristics

Demographic n (%)
Household Poverty
0-99% FPL 172 (17.41)
100-199% FPL 243 (24.60)
200-399% FPL 298 (30.16)
400% FPL or greater 275 (27.83)

Family Structure

Two biological/adoptive parents, currently 502 (50.81)
married

Single mother 276 (27.94)
Two parents (at least one not 71 (7.19)
biological/adoptive), currently married

Two biological/adoptive parents, not 54 (5.47)
currently married

Grandparent household 47 (4.76)
Two parents (at least one not 17 (1.72)
biological/adoptive), not currently married

Single father 7 (0.71)
Other 14 (1.41)

Note. FPL = Federal Poverty Line

Characteristics of the mothers in the sample are shown in Table 3.4. Mothers were
30 years old, on average. The majority of mothers (88.56%) were the child’s biological or
adoptive parent. Most mothers’ highest level of education was either a bachelor’s degree

(24.80%) or a master’s, doctorate, or professional degree (20.40%).
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Figure 3.1. Observed and expected frequencies of the children’s household poverty in
terms of the Federal Poverty Line (FPL). Expected frequencies are based on the
proportion of children in each category in the total NSCH sample.
Descriptive Statistics

Descriptive statistics of the variables in the mediation models are presented in
Table 3.5. On average, the mothers reported that their aggravation was 7.29 points out of
12 possible points. Most mothers described their mental health as excellent (20.34%),
very good (39.17%), or good (27.63%). More than half of the mothers (59.11%) reported
that their child did not meet the criteria for having a medical home. Almost all of the
mothers reported that they were handling the day-to-day demands of raising children
either very well (45.75%) or somewhat well (50.10%). The majority of mothers (78.04%)
reported that the child was living with a parent who had someone they could turn to for
day-to-day emotional support with parenting or raising children. Most children had either

private (47.37%) or public (37.96%) health insurance. Sixty four percent of mothers

reported that their child had adequate health insurance.
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Table 3.4. Mother characteristics

Demographic M (SD)

Age 29.54 (6.33)

Relation n (%)
Biological or adoptive parent 875 (88.56)
Grandparent 75 (7.59)
Step-parent 19 (1.92)
Other relative 8 (0.81)
Foster parent 6 (0.61)
Other non-relative 1(0.10)
Missing 4 (0.40)

Highest Level of Education

Master’s, doctorate, or professional degree 198 (20.04)
Bachelor’s degree 245 (24.80)
Associate degree 133 (13.46)
Some college, no degree 177 (17.91)
Completed vocational, trade, or business 71 (7.19)

school program

High school graduate or GED completed 117 (11.84)

No high school degree 47 (4.76)
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Table 3.5. Descriptive statistics of medical home, mediating variables, and outcomes

Variable M (SD)
Maternal Aggravation 7.29 (2.32)
Maternal Mental Health n (%)
Excellent 201 (20.34)
Very Good 387 (39.17)
Good 273 (27.63)
Fair 107 (10.83)
Poor 14 (1.42)
Medical Home
Yes 404 (40.89)
No 584 (59.11)
Coping
Very well 452 (45.75)
Somewhat well 495 (50.10)
Not very well 26 (2.63)
Not very well at all 12 (1.21)
Social Support
Yes 771 (78.04)
No 210 (21.26)
Health Insurance Type
Public 374 (37.96)
Private 486 (47.37)
Both 137 (13.87)
Health Insurance Adequacy
Yes 633 (64.07)
No 355(35.93)
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The relationships among the mediating and outcome variables are shown through
tetrachoric correlations (see Table 3.6). The variables were allowed to correlate to one
another in the mediation analysis. The variables were all statistically significantly related
to one another, except for some relationships with insurance type and adequacy. When
children with both types of health insurance were compared to children with either public
or private health insurance, the variable was only statistically significantly related to
maternal aggravation (» =.149, p = .001). When children with private health insurance
were compared to children with public health insurance, the variable was only
statistically significantly related to maternal mental health (» =.115, p =.002). Insurance
adequacy was related to all variables except social support and insurance type when
children with both types of health insurance were compared to children with either public
or private health insurance. Maternal mental health was negatively related to maternal
aggravation. This was expected because mothers who report more desirable levels of
mental health would theoretically also report lower levels of aggravation. All other

significant relationships were also in the expected direction.

Table 3.6. Tetrachoric correlations among mediating and outcome variables

1 2 3 4 5 6 7
1. Mental Health —_
2. Aggravation -277* —
3. Coping -425% 405* —
4. Social support -.186* A51* .036* —
5. Insurance type -.045 .149* .009 .023 —
(Both vs. average)
6. Insurance type A15% -.052 .019 -.058 .004 —
(Public vs. private)
7. Insurance adequacy - 112%* .194* .050%* .023 .005 .100* —

Note: *p < .05
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Maternal Mental Health Mediation Model

The results of the multiple mediation model of the association between having a
medical home and maternal mental health can be seen in Table 3.7. All of these effects
were standardized with respect to both the predictor and the outcomes. Child’s age, sex,
and household poverty were included as covariates in the model. In the absence of
mediators, there was a statistically significant positive effect (B =.165) of having a
medical home on maternal mental health. This effect was further parsed into a
nonsignificant residual direct effect and a significant total indirect effect of via the
collective set of mediators. The absence of a significant residual direct effect indicated
that the total effect was fully mediated, per the Baron and Kenny (1986) definition of
mediation. The total indirect effect through the mediating variables was 0.138, which was
83.6% of the total effect. This total indirect effect was further distributed across the
individual mediating variables, shown in Table 3.7 as specific indirect effects. There
were significant indirect effects for coping, social support, and health insurance
adequacy. Thus, having a medical home was related to improved maternal mental health
indirectly through coping, social support, and health insurance adequacy. Comparing
children who had both public and private insurance to children who had either private or
public insurance yielded a nonsignificant specific indirect effect of 0.003. Comparing
children who had private health insurance to those who had public health insurance
showed a nonsignificant specific indirect effect of -0.002. As neither of these effects were
significant, health insurance type did not serve a mediating role in the relationship
between having a medical home and maternal mental health. The model explained 27.6%

of the variance in maternal mental health based on the R2.
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Table 3.7. Effect coetficients and test-statistics for multiple mediation
model predicting maternal mental health

Proportion of

Effects B SE Ratio total effect
Total Effect 0.165* 0.033 5.000

Direct Effect 0.027 0.036 0.742 .164

Total Indirect Effects 0.138* 0.024 5.652 .836

Specific indirect effects

Medical home influencing mental

*
health through coping 0.080 0.017 4.818 485

Medical home influencing mental

*
health through social support 0.033 0.012 2.746 200

Medical home influencing mental
health through health insurance type — 0.003 0.004 0.712 .018
Both vs. average of private and public

Medical home influencing mental
health through health insurance type — -0.002 0.003 -0.703 .012
Private vs. public

Medical home influencing mental
health through health insurance 0.024* 0.010 2.434 .145
adequacy

Note: n=988; *p < .05; Model R? = 276

Maternal Aggravation Mediation Model
The results of the second theoretical multiple mediation model of the association
between having a medical home and maternal aggravation can be seen in Table 3.8.
Again, all of these effects were standardized with respect to both the predictor and the
outcomes, and child’s age, sex, and household poverty are included as covariates in the
model. In the absence of mediators, there was a statistically significant total effect of -

0.119. This negative effect indicated that having a medical home was associated with
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Table 3.8. Effect coeftficients and test-statistics for multiple mediation
model predicting maternal aggravation

Proportion of

Effects B SE Ratio total effect
Total Effect -0.119* 0.031 -3.792

Direct Effect 0.040 0.035 1.139 336
Total Indirect Effects -0.159* 0.026 -6.127 1.336

Specific indirect effects

Medical home influencing aggravation

- * i}
through coping 0.075 0.016 4.719 .630

Medical home influencing aggravation

- * B
through social support 0.032 0.012 2.594 269

Medical home influencing aggravation
through health insurance type — Both -0.010 0.008 -1.266 .084
vs. average of private and public

Medical home influencing aggravation
through health insurance type — Private ~ -0.009 0.006 -1.481 .076
vs. public

Medical home influencing aggravation

- * -
through health insurance adequacy 0.033 0.011 3.057 277

Note: n=988; *p < .05; Model R? = .252

decreased maternal aggravation. This total effect was split into a nonsignificant residual
direct effect and a significant total indirect effect via the collective set of mediators, again
suggesting a fully mediated model (Baron & Kenny, 1986). The total indirect effect
through the mediating variables was -0.159, which was distributed across the individual
mediating variables, shown in Table 3.8 as specific indirect effects. The same pattern of
significance as in the previous model was shown in this model with maternal aggravation

as the outcome. There were again significant indirect effects for coping, social support,
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and health insurance adequacy. Having a medical home was related to decreased
maternal aggravation indirectly through coping, social support, and health insurance
adequacy. Neither of the specific indirect effects for health insurance type were
statistically significant, so health insurance type was not a significant mediating variable
in the relationship between having a medical home and maternal aggravation. The model

explained 25.2% of the variance in maternal aggravation based on the R

Alternative Models

This was the first study to examine the mechanisms of the relationships between
having a medical home and maternal adaptations. There was no way of guaranteeing that
the models specified here were correct, even though they were based on theory and
empirical evidence. There are many alternative models that may have fit the true
relationships more accurately. Four sets of analyses were conducted with alternative
models to explore the relationships among these variables. First, simple mediation
models were conducted to independently test for unconditional indirect effects through
each of the proposed resistance factors (see Figure 3.2).

Second, because bivariate correlation analyses evidenced a significant association
between maternal mental health and maternal aggravation within the present sample (» =
-.277, p <.001), a multiple mediation model explicitly incorporating a direct association
between maternal factors, as well as indirect paths to both outcomes, through the full set
of resistance factors, was tested (see Figure 3.3). Theoretically, differences in maternal

mental health may lead to differences in maternal aggravation. Abidin (1990) described a
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Figure 3.2. Conceptual simple mediation models predicting maternal outcomes from
having a medical home.

model of parenting stress in which depression and other parent personality and
psychopathology characteristics lead to parenting stress. This has been expanded to
include parenting aggravation in the same category as parenting stress (Bronte-Tinkew et
al., 2010). Parenting aggravation is a subdomain of parenting stress (Blumberg et al.,
2005), so this is expected. The direction of this relationship has been tested in cross-
sectional studies. In a path analytic model, Pfefferle and Spitznagel (2009) found that
poor maternal mental health was significantly related to more maternal aggravation.
Lyons-Ruth et al. (2002) found that mothers with depression were more aggravated by
their children.

In contrast to mediation mechanisms, which assume a causal effect of a predictor
variable(s) on one or more intermediary variables, that in turn influences the outcome
variable(s), moderation analyses test whether associations between predictors and
outcomes vary across levels of the moderating variables (Hayes, 2018). In the third set of
alternative models, both simple and conditional moderation models were tested. In the

simple moderation analyses, interactions were assessed via standardized estimates for the
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Figure 3.3. Conceptual multiple mediation model predicting maternal outcomes from
having a medical home.

product term of the predictor and a single moderating variable (e.g., medical home *
coping; see Figure 3.4). In the conditional moderation analyses, an interaction term was
created for each of the moderating variables with the medical home variable (see Figure
3.5). Each interaction between the medical home variable and moderating variable was
examined while controlling for the other interaction terms. This allowed for
simultaneously looking at these three moderators of the association between having a
medical home and the maternal outcomes. It was only of interest to examine the
interactions of each moderating variable with the medical home variable rather than
examining the interactions among the resistance variables, although that would be an
interesting area of future research.

Finally, the original multiple mediation models for maternal mental health and
maternal aggravation were reanalyzed after including the following covariates: child’s
race, number of ACEs, age at diagnosis, and ASD severity. Each of these four covariates
were separately added to the original multiple mediation models (see Figures 1.2 and

1.3). This allowed for examination of the additional explained variance in the outcome
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measures for each covariate to see whether or not they may be added as covariates in

future studies of these mechanistic relationships.
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Figure 3.4. Conceptual simple moderation models predicting maternal mental health
and maternal aggravation.
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Figure 3.5. Conceptual conditional moderation models predicting maternal mental health
and maternal aggravation.

Simple Mediation Models

The first set of alternative models that were tested were simple mediation models.
These allow for examining the relationships through the resistance factors to tease apart
their effect on the relationship between having a medical home and maternal adaptation.
The conceptual simple mediation models are shown in Figure 3.2. These models were
tested using WLSMYV estimation. The results of the estimation of the six simple

55



mediation models can be seen in Table 3.9. All effects were standardized with respect to
the predictor and outcome variables. Each model included the children’s age, sex, and
household poverty as covariates.

The total effect for each of the models with maternal mental health as the outcome
(B =0.165) was statistically significant and the same as the multiple mediation model
above, as expected. In all three models, the total direct effects and the total indirect
effects were statistically significant when separated out from the total effect. This
indicated that the relationship between having a medical home and maternal mental
health was partially mediated by the mediating variable in each of the models (Baron &
Kenny, 1986). The magnitude of the mediated effects, as represented by the proportion of
the total effect operating indirectly through the mediating variables, was greatest in the
model with coping as the mediating variable (48.5%) compared to the model with social
support as the mediating variable (20.0%) or the model with health insurance as the
mediating variable (15.2%). In the model with coping as the mediating variable, 23.9% of
the variance in maternal mental health was accounted for by variability in medical home
status and maternal coping. In the model with social support as the meditating variable,
9.2% of the variance was explained by the other variables in the model, and in the model
with health insurance as the mediating variable, 8.8% of the variance in maternal mental
health was explained by the other variables.

The total effect for each of the models with maternal aggravation as the outcome
(B =-0.119) was statistically significant and the same as the multiple mediation model
above, as expected. In the models with social support and health insurance as the

mediating variables, the total direct effects and the total indirect effects were statistically
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Table 3.9. Effect coeftficients and test-statistics for six simple mediation models predicting maternal mental health and aggravation

Total direct effect Total indirect effect Total effect Mediated
Model Model B SE Ratio B SE Ratio B SE Ratio proportion of
R? total effect
Maternal mental health 165%* .033 5.001
1. Medical home influencing 239 .085%* .032 2.621 .080* .017 4.817 485
mental health through
coping
2. Medical home influencing .092 132% .035 3.806 .033* 012 2.746 .200
mental health through
social support
3. Medical home influencing .088 .140%* .034 4.082 .025* 011 2.265 152
mental health through
health insurance type and
adequacy
Maternal aggravation -.119* .031 -3.794
4. Medical home influencing 170 -.044 .031 -1.401 -.075% .016 -4.719 .630
aggravation through
coping?
5. Medical home influencing .041 -.087* .033 -2.630 -.032* .012 -2.594 269

aggravation through
social support®
6. Medical home influencing .085 -.067* .033 -2.051 -.052% .014 -3.655 437
aggravation through
health insurance type and
adequacy

Note. n=988; *p < .05; *n = 985; bn = 984
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significant when separated out from the total effect. This indicated that the relationship
between having a medical home and maternal mental health was partially mediated by
the mediating variable in each of the models (Baron & Kenny, 1986). In the model with
coping as the mediating variable, the total effect was split into a nonsignificant residual
direct effect and a significant indirect effect of the mediator, indicating a fully mediated
relationship (Baron & Kenny, 1986). The magnitude of the mediated effects was greatest
in the model with coping as the mediating variable (63.0%) compared to the model with
social support as the mediating variable (26.9%) or the model with health insurance as
the mediating variable (43.7%). Additionally, in the model with coping as the mediating
variable, 17.0% of the variance in maternal mental health was accounted for by having a
medical home and coping. The analytic samples for the models with social support and
health insurance as the mediating variables were reduced by three participants and four
participants, respectively, due to missing data on all variables except the predictor. In the
model with social support as the meditating variable, 4.1% of the variance was explained
by the other variables in the model, and in the model with health insurance as the
mediating variable, 8.5% of the variance in maternal mental health was explained by the

other variables.

Mediation Model with Both Outcomes

Maternal mental health and maternal aggravation were also empirically related to
one another (»r =-.277, p <.001), so it was of interest to do a test of a single model that
includes both outcomes. The relationship between maternal mental health and maternal

aggravation is represented in the path in Figure 3.3. The model was estimated with
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WLSMV estimation, included child’s age, sex, and household poverty as covariates, and
all effects were standardized. The results of the model are shown in Table 3.10. The total
effect of having a medical home on maternal aggravation was -0.119, statistically
significant, and equal to the total effect in the original conceptual multiple mediation
model above, as expected. The total effect was split into a nonsignificant direct effect and
a significant indirect effect, indicating a fully mediated model (Baron & Kenny, 1986).
The specific indirect effect through maternal mental health was nonsignificant. The paths
through the original mediating variables followed the same pattern of significance as in
the model that did not include maternal mental health. The indirect path through coping
and mental health was statistically significant (B = -0.008, p =.022), and the indirect path
through social support and mental health was statistically significant (B = -0.003, p
=.039). All the paths with a health insurance variable and mental health were
nonsignificant. Including maternal mental health in the model only explained 0.7% more
variance in maternal aggravation than the model that did not include mental health (Table

3.8).

Moderation Models

The third set of alternative model analyses included both simple and conditional
moderation models. Both simple moderation models (see Figure 3.4) and conditional
moderation models (see Figure 3.5) were examined.

All moderation models with mental health as the outcome were analyzed using
the WLSMYV estimator, and included child’s age, sex, and household poverty as

covariates. All resulting coefficients reflect standardized estimates with respect to the
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Table 3.10. Effect coefficients and test-statistics for multiple mediation
model predicting maternal aggravation from mediating variables and mental

health
. Proportion of
B SE Ratio total effect
Total Effect -0.119* 0.031 -3.796
Direct Effect 0.043 0.034 1.248 361
Total Indirect Effects -0.161* 0.025 -6.441 1.353

Specific indirect effects

Medical home influencing aggravation

through mental health -0.003 0.004 -0.674 .025
Medical horpe influencing aggravation -0.067* 0015 _4.447 563
through coping

Medical home influencing aggravation -0.028% 0.012 2346 235

through social support

Medical home influencing aggravation
through health insurance type (both vs.  -0.010 0.008 -1.263 .084
average of private and public)

Medical home influencing aggravation

through health insurance type (private -0.009 0.006 -1.496 .076
vs. public)

Medical home influencing aggravation "

through health insurance adequacy -0.030 0.010 -2.890 232
Medical home influencing aggravation "

through coping and mental health -0.008 0.004 -2.288 067
Medical home influencing aggravation

through social support and mental -0.003* 0.002 -2.062 .025
health

Medical home influencing aggravation

through health insurance type (both vs. 0.000 0.000 0.739 000

average of private and public) and
mental health

Medical home influencing aggravation
through health insurance type (private 0.000 0.000 0.679 .000
vs. public) and mental health

Medical home influencing aggravation
through health insurance adequacy and ~ -0.002 0.001 -1.873 .017
mental health

Note: n=988; *p < .05; Model R? = 259
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predictors and outcome (see Table B.1). In the simple model with only coping as a
moderating variable, medical home and coping significantly predicted mental health, but
the interaction term was not significant. The predictors explained 18.5% of the variance
in maternal mental health in this model. In the model with social support as the
moderating variable, only 8.3% of the variance was explained by the predictors. The
medical home variable did not significantly predict mental health, but the coefficient
associated with social support was significant. The interaction term was not statistically
significant. In the moderation model with the health insurance variables, the medical
home variable was the only statistically significant predictor of mental health. The
predictors explained 8.3% of the variance in maternal mental health. In the conditional
moderation model, the predictors explained 19.9% of the variance in maternal mental
health, as shown by the R?. Medical home and coping were the only statistically
significant predictors of maternal mental health. None of the interaction coefficients were
statistically significant.

As maternal aggravation was assessed on a continuum, all corresponding
moderation models were analyzed in Mplus using a robust maximum likelihood
estimation procedure (Muthén & Muthén, 1998-2012), and included child’s age, sex, and
household poverty as covariates. Again, the resulting coefficients reflect standardized
estimates with respect to the predictors and outcome (see Table B.2). In the simple model
with only coping as a moderating variable, neither of the predictors or interaction term
were statistically significant. The predictors explained 12.4% of the variance in maternal
aggravation in this model. In the model with social support as the moderating variable,

only 3.1% of the variance was explained by the predictors. The medical home variable
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did not significantly predict aggravation, but the coefficient associated with social
support was significant. The interaction term was not statistically significant. In the
moderation model with the health insurance variables, health insurance type when private
health insurance was compared to public health insurance and health insurance adequacy
were statistically significant predictors of maternal mental health. The interaction
between having a medical home and health insurance type (both vs. average of private
and public) was the only significant interaction in any of the eight models tested (B =
0.089, p =.041). For children with either private or public health insurance, having a
medical home was associated with maternal aggravation in a different way than for
children with both public and private health insurance. The predictors explained 6.6% of
the variance in maternal aggravation. In the conditional moderation model, the predictors
explained 16.2% of the variance in maternal aggravation, as shown by the R2. Coping,
health insurance type when private health insurance was compared to public health
insurance, and health insurance adequacy were the only statistically significant predictors
of maternal mental health. None of the interaction coefficients in the conditional

moderation model were statistically significant.

Additional Covariates

Four additional covariates were also examined in the models. The original
covariates, child’s sex, age, and household poverty were chosen based on a previous
study (Limbers et al., 2020). The literature and disability-stress-coping model also
identify other possible factors in the relationships examined in the multiple mediation
models. The disability-stress-coping model includes demographics and family

environment as resistance factors for adaptation (Wallander et al., 1989). It also includes
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diagnosis and disorder severity as risk factors (Wallander et al., 1989). In this current
study, these variables are not resistance or risk variables of interest, but they may be
impactful covariates along with age, sex, and household poverty.

Table 3.11 Variance explained by adding additional covariates to multiple
mediation models predicting maternal mental health and aggravation.

Mental Health Model R? Aggravation Model R?

Mediation model with sex, age,

and household poverty as 276* 252%
covariates®

Race/ethnicity added® 278 256*

ACEs added® 300% 247%

ASD severity added? 267* 250%

Age at ASD diagnosis added® 285 251*

Note: *p < .05, *n = 988, ®n = 984, °n = 986, In = 984, °n = 850

The demographic and family environment covariates here were race/ethnicity and
ACEs. The diagnosis variables used as covariates were ASD severity and age at
diagnosis. Each of these four covariates were separately added to the original multiple
mediation models (see Figures 1.2 and 1.3). Child’s sex, age, and household poverty were
retained as covariates in each of the models. The models were estimated in the same way
as the original models — the only difference was adding each of the new covariates in
separate models. The explained variance for each of the models as well as the original
models can be seen in Table 3.11. When the ACEs covariate was added to the model
predicting maternal mental health, 2.4% more variance in maternal mental health was
explained. There were also increases in the explained variance when race/ethnicity and
age at diagnosis were added to the original model. For all of the maternal mental health

models with the new covariates, the patterns of significant direct and specific indirect
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effects were the same as in the original model — there was a nonsignificant direct effect
and a significant total indirect effect. Coping, social support, and health insurance
adequacy all had statistically significant indirect effects on maternal mental health.
Health insurance type did not have a significant indirect effect on maternal mental health.
In the models where the additional covariates were added to the model predicting
maternal aggravation, the explained variance in maternal aggravation was similar to the
original model. The largest discrepancy was a 0.5% decrease in explained variance in the
model with ACEs as a covariate. For the maternal aggravation models with the new
covariates of race/ethnicity, ACEs, and ASD severity, the patterns of significant direct
and specific indirect effects were the same as in the original model — there was a
nonsignificant direct effect and a significant total indirect effect. Coping, social support,
and health insurance adequacy all had statistically significant indirect effects on maternal
mental health. Health insurance type did not have a significant indirect effect on maternal
mental health. However, when age at ASD diagnosis was added as a covariate, social
support was no longer associated with a statistically significant indirect effect (B = -

0.016, SE = 0.012, Ratio = -1.403, p = .160).
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CHAPTER FOUR

Discussion

In the present study, multiple mediation models were analyzed to examine coping,
social support, and health insurance as potential mechanisms underlying the association
between having a medical home and maternal outcomes in mothers of children with

ASD. The outcomes of interest were maternal mental health and maternal aggravation.

Maternal Mental Health

The first hypothesis of the current study was supported. There was a significant
positive total effect of having a medical home on maternal mental health. This is
consistent with previous studies of the relationship between having a medical home and
maternal mental health (Limbers et al., 2020). This is also consistent with previous
research in parents of children with diabetes (Cohen & Limbers, 2019) and children with
chronic health conditions in general (Farmer et al., 2011). This study adds to the evidence
that having a medical home is associated with improved outcomes for the entire family,
such as better health status, timeliness of care, family centeredness, and improved family
functioning (Homer et al., 2008).

The third hypothesis, related to maternal mental health, was also supported. The
relationship between having a medical home and maternal mental health was fully
mediated by including coping, social support, and health insurance as resistance factors in
the mediation model. Further, the specific indirect effects indicated that coping, social

support, and health insurance adequacy were significant mediating variables. Health
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insurance type was not associated with a significant indirect effect. This was the first
study to examine the mechanisms underlying the relationship between having a medical
home and maternal mental health. The results are consistent with the theoretical
disability-stress-coping model (Wallander, et al., 1989), which postulates that these three
constructs are resistance factors in the relationship between risk factors, such as having a
medical home, and maternal adaptation. When all three of these factors were included in
the mediation model, the direct effect of having a medical home on maternal mental
health was no longer significant. The effect of having a medical home on maternal mental
health operated fully through the indirect effects of the mediating variables. This
indicates that the medical home is associated with improved maternal mental health, but
only through coping, social support, and health insurance adequacy. There is a strong
empirical link between coping and mental health (Benson, 2010; Dunn et al., 2001;
Major, 2003; Zablotsky et al., 2013). There is also evidence that social support is strongly
related to maternal mental health (Cohen & Wills, 1985; Dunn et al., 2001; Dunst et al.,
1986; Horton & Wallander, 2001; Sawyer et al., 2010). The association between health
insurance and maternal mental health in mothers of children ASD is not as prevalent in
the literature, but there are ties between finances and/or health insurance to maternal
mental health in general (Brown et al., 2008; Lesesne et al., 2003; Shalowitz et al., 2006).
The abundance of evidence of the relationships between these resistance factors and
maternal mental health is consistent with the complete mediation in the current model.
The only resistance factor that did not have a statistically significant indirect effect is
health insurance type. There is more evidence in the literature that children having health

insurance, as opposed to not having insurance, has an effect on maternal mental health
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(Edmunds & Joel Coye, 1998; Watson et al., 2020). It may be that there would have been
an effect of having health insurance at all on maternal mental health, but the type of

health insurance a child has is not related to maternal mental health.

Maternal Aggravation

The second hypothesis of the current study was supported. There was a significant
negative total effect of having a medical home on maternal aggravation. This is consistent
with previous studies that found that increased parental aggravation was associated with
lack of medical home (Arauz Boudreau et al., 2012; Schieve et al., 2007; Schieve et al.,
2011).

The third hypothesis, in the context of maternal aggravation, was also supported.
The relationship between having a medical home and maternal aggravation was fully
mediated by including coping, social support, and health insurance as resistance factors in
the mediation model. The specific indirect effects also indicated that coping, social
support, and health insurance adequacy were significant mediating variables, but health
insurance type was not associated with a significant indirect effect. This was the first
study to test these constructs as resistance factors, but the results are in alignment with
the theoretical disability-stress-coping model (Wallander et al., 1989). The effect of
having a medical home on maternal aggravation was again fully mediated through the
indirect effects of the mediating variables. This indicates that the medical home is
associated with decreased maternal aggravation, but only through the resistance factors.
The literature provides strong evidence for the association between coping and
aggravation (Hastings & Johnson, 2001; Miranda et al., 2019) and the association

between social support and aggravation (Benson & Karlof, 2008; Gray, 2003; Moore &
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Ehrle, 1999; Schieve et al., 2011). There is evidence that having health insurance in
general may impact maternal aggravation (Schieve et al., 2011; Schmit & Matthews,
2017), but there is less known about the relationship between health insurance type and
aggravation. In the current study, health insurance adequacy, but not type, had a
significant indirect effect on maternal aggravation. Future research may include having

health insurance at all as a potential explanatory variable rather than health insurance

type.

Alternative Models

Four sets of analyses of alternative models were conducted to further examine the
mechanisms potentially underlying the relationships between having a medical home and
maternal adaptations. Simple mediation models were tested to see if the effects were
different than when the resistance factors were all included in a single model. In all three
of the models predicting maternal mental health, the total effect was partitioned into
significant direct and indirect effects, indicating partial mediation. The medical home is
related to maternal mental health, both directly and indirectly, through each of the
resistance factors in these separate models. Including all three resistance factors in the
multiple mediation models above leads to a fully mediated relationship between having a
medical home and maternal mental health. The mechanism in the relationship between
having a medical home and maternal mental health is more fully explained by including
all three resistance factors simultaneously than examining each factor separately,
indicating that there is a complex relationship between having a medical home and
maternal mental health. In the simple models predicting maternal aggravation, the models

with social support and health insurance indicate that the relationship between having a
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medical home and maternal aggravation is partially mediated by these variables.
However, the relationship between having a medical home and maternal aggravation is
fully mediated by coping. The R? of the models indicate that much more of the variance
in both maternal mental health and aggravation is explained by coping. Coping may be
the driving factor in the relationship between the medical home and maternal outcomes,
but the multiple mediation models indicate that the relationship is complex, and it is
valuable to include all three resistance factors in the models.

In the multiple mediation model where both maternal adaptations are included as
outcomes and maternal mental health is specified as directly related to maternal
aggravation, including mental health as a mediating variable did not explain much more
of the variance in maternal aggravation compared to the first multiple mediation model
predicting maternal aggravation. A total of 13.4% of the total effect of having a medical
home on maternal aggravation is due to the indirect effects that include maternal mental
health. The specific indirect effect through maternal mental health is nonsignificant.
Including mental health in the model may lead to a less parsimonious model than keeping
the two maternal adaptation outcomes separate. They are significantly related to one
another (r =-.277, p <.001) and there is a theoretical basis for maternal mental health
leading to maternal aggravation (Abidin, 1990; Bronte-Tinkew et al., 2010; Lyons-Ruth
et al., 2002; Pfefferle & Spitznagel, 2009), but the results of this analysis do not support
this relationship when examined through this multiple mediation framework.

Both simple and conditional moderation analyses were conducted to examine
whether the resistance factors should be treated as explanatory variables, as in mediation

analysis, or as variables that influence the strength of the association between the medical
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home and maternal outcomes, as in moderation analysis. Across all of the moderation
models, the R? values were less than the R? values from the multiple mediation models.
The multiple mediation model predicting maternal mental health had an R? of .276 while
the conditional moderation model had an R? of .199. The multiple mediation model
predicting maternal aggravation had an R? of .252 while the conditional moderation
model had an R? of .162. Additionally, in all of the models none of the interaction effects
were statistically significant, except for the interaction between one of the health
insurance type variables and the medical home in the model predicting maternal
aggravation from the medical home and health insurance. Health insurance type was not a
significant mediating variable in the original mediation models, so it may be more
accurate to the data in future studies to include health insurance type as a moderating
variable rather than a mediating variable. The results of these analyses indicate that the
relationship between having a medical home and maternal outcomes is explained by the
resistance factors of coping, social support, and health insurance adequacy rather than the
different levels of these resistance factors influencing the strength of the association
between the medical home and maternal outcomes. Mediation is a more appropriate
analytic method for this relationship.

In the last set of alternative model analysis, additional covariates were tested in
the original multiple mediation models. The four covariates, race/ethnicity, ACEs, ASD
severity, and age at ASD diagnosis, were all added to the original set of covariates, child
sex, age, and household poverty, in four separate models. For all of the models with the
new covariates, except one, the patterns of significant direct and specific indirect effects

were the same as in the original multiple mediation models — there was a nonsignificant
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direct effect and a significant total indirect effect. Coping, social support, and health
insurance adequacy all had statistically significant indirect effects on maternal mental
health. Health insurance type did not have a significant indirect effect on maternal mental
health. However, when age at ASD diagnosis was added as a covariate in the model
predicting maternal aggravation, social support was no longer associated with a
statistically significant indirect effect. The model R? increased when race/ethnicity,
ACEs, and age at ASD diagnosis were added to the model predicting maternal mental
health but decreased when ASD severity was added. The model R? increased when
race/ethnicity was added to the model predicting maternal aggravation but decreased
when the other three covariates were added. Race/ethnicity may be a valuable covariate
to include in future analyses. This is in alignment with previous studies that have
included race/ethnicity as a covariate in research of families of children with ASD (Hock
& Ahmedani, 2012; Montes & Halterman, 2007).

Altogether, the alternative models indicated that the original, theoretically driven
multiple mediation models adequately modeled the relationship between having a
medical home and maternal outcomes. Since this study is the first to examine the
mechanism of the relationship between having a medical home and maternal outcomes,
these alternative models are a useful way to explore other possible explanations for the
relationship. Even though the multiple mediation models proposed were theoretically
driven from the disability-stress-coping model and the literature, other models may have
fit the relationship in the data better. In this case, the alternative models revealed that the
multiple mediation models explained the relationship well and provided evidence that

future research could include race/ethnicity as an additional covariate to child’s sex, age,
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and household poverty. Additionally, health insurance type may be more appropriately
included as a moderating variable rather than a mediating variable in future studies.
Examining these alternative models provided more insight to the relationships among
these variables than only examining one possible mechanism based on the theoretical
disability-stress-coping model. Future studies could use the results here to more
accurately model the relationship between having a medical home and maternal outcomes
through coping, social support, and health insurance adequacy as mediating variables and

health insurance type as a moderating variable.

Clinical Implications

Understanding the complex mechanism of the relationships between having a
medical home and maternal adaptations could inform clinical interventions to improve
maternal mental health and aggravation. If the goal is to help improve mental health and
reduce aggravation in these mothers, understanding these complex relationships can
provide additional tools for clinicians to try in treatment (Watson, et al., 2020). The
results indicate that coping, social support, and health insurance adequacy are all
significant explanatory variables in the relationship between having a medical home and
maternal outcomes. Clinicians may want to use interventions that focus on these three
constructs in their work with mothers of children with ASD to improve their mental
health and decrease their aggravation, particularly because all three of these variables
fully explained the relationship between having a medical home and maternal outcomes.
For example, Benson (2010) suggested that interventions that encourage mothers to use
positive behavioral and cognitive coping strategies, while discouraging avoidant coping

strategies, may improve maternal mental health. Social support was also a significant
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explanatory variable in the relationship between having a medical home and maternal
outcomes, so group-based interventions may improve maternal outcomes. There is
qualitative evidence that group-based interventions may improve maternal mental health
(Kane et al., 2007). There was also a meta-analysis that illustrated that parental
psychosocial outcomes were improved short-term after group-based interventions
(Barlow et al., 2014). It could be beneficial for mothers to participate in interventions that
address both coping and social support to improve their psychosocial outcomes.

One of the key components of the medical home is care coordination for the entire
family (AAP, 2002). In a medical home, the child’s physician may not themselves
address maternal interventions, but they may provide referrals for specialty services and
coordinate the care mothers require as they navigate their child’s ASD diagnosis and
treatment. Care coordination is often complex for children with ASD because their
treatment may involve many different providers, such as speech therapists and
occupational therapists (Brown et al., 2012; Gurney et al., 2006). With the complexity of
the health care needs of children with ASD, mothers may be overwhelmed if they are the
care coordinators for their children (Carbone et al., 2010). Thus, they may not feel it is
feasible to organize their own mental health care. The medical home is intended to ease
the burden of care coordination from parents. This may allow them to seek out clinical
therapies aimed at improving their mental health and aggravation, potentially through the
coping and social support interventions mentioned above.

These results have the potential to inform policies related to health insurance. As
of August 2019, all 50 states have laws that require coverage for ASD treatments, but in

some states there are still limits on the age of the child who has guaranteed coverage
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and/or limits on the medical costs that insurance companies are required to cover (Autism
Speaks, 2019a; Callaghan & Sylvester, 2019). Health insurance adequacy is a significant
explanatory variable in the relationship between having a medical home and maternal
outcomes, so policies that improve the coverage of ASD treatments may increase
mothers’ perception of health insurance adequacy. Autism Speaks is an organization that
has advocated for therapies, such as Applied Behavior Analysis (ABA) to be covered by
health insurance (Autism Speaks, 2019b). Organizations such as this may use research
such as this as evidence for the ways improved health insurance coverage for ASD
treatments may benefit the entire family as they continue to advocate for better health
insurance for children with ASD.

These results could also have an impact on policies related to implementing
medical home practice since having a medical home improves maternal mental health and
decreases aggravation. The AAP has been advocating for implementation of the medical
home since the 1990s, and this study provides evidence for the positive effect the medical
home has on the entire family. With the complexity and many different health needs of
children with ASD, a pediatrician may not be able to fully address all of the needs of
these children without the resources to fully implement a medical home (Carbone et al.,
2010). Rather, an interdisciplinary team, such as in the Leadership Education for
Neurodevelopmental and Related Disabilities (LEND) program (Association of
University Centers on Disabilities [AUCD], 2009), may be used to provide medical
homes for these families. Policies that fund and promote the use of these kinds of
programs may provide additional implementation of medical homes for families of

children with ASD.
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One of the common critiques of the medical home is that implementation of this
model of health care is not always feasible (Carbone et al., 2010). Restructuring a
medical practice into a medical home often requires funding for care coordination or
patient registries (Homer et al., 2008). Rather than fully reorganizing a healthcare
practice to the model of a medical home, specific components related to fostering coping,
social support, and health insurance adequacy could be incorporated into healthcare
visits. For example, one point under the comprehensive component of the medical home
is that “the child’s or youth’s and family’s medical, educational, developmental,
psychosocial, and other service needs are identified and addressed” (AAP, 2002).
Physicians who are attending to the service needs of the family may specifically refer
mothers to programs that will help them cope with their child’s ASD and the day-to-day
experience of caring for them. Another point under the comprehensive component of the
medical home is that “information is made available about private insurance and public
resources, including Supplemental Security Income, Medicaid, the State Children’s
Health Insurance Program, waivers, early intervention programs, and Title V State
Programs for Children With Special Health Care Needs” (AAP, 2002). Healthcare
professionals who provide this information may inform the mothers’ decisions about their
children’s health insurance which could influence their perception of the adequacy of
their children’s coverage. Taking the steps to implement these specific subcomponents of
the medical home into healthcare professionals’ practice could improve maternal
outcomes in the absence of the resources needed to implement every aspect of the

medical home.
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This study also provides evidence that more children with ASD have a medical
home than in prior years. In this sample from 2017 and 2018, 40.89% of children had a
medical home. In a sample of children with ASD from 2011 and 2012, 32.2% of children
had a medical home (Limbers et al., 2020), and in a sample of children with ASD from
2009 and 2010, 18.9% of children had a medical home (Farmer et al., 2014). Both the
current sample and the sample from Limbers et al. (2020) came from iterations of the
NSCH. The sample from Farmer et al. (2014) was smaller (n = 365) and included
children without health insurance. This increase in the use of the medical home model in
children with ASD mirrors the general increase in implementation of the patient-centered
medical home in the United States (Nielsen et al., 2013). The medical home is a growing
health care model that may have many benefits for children with ASD and their parents
(Kogan et al., 2008). As the use of medical homes increases, parents and children may
have more access to the specialty services that could alleviate unmet needs of the children
(Farmer et al., 2014; Kuhlthau et al., 2017; Rogers & Vismara, 2008) and improve

outcomes for parents (Homer et al., 2008).

Limitations
There are several limitations to this study. Single item measures may not fully
capture the constructs of mental health, coping, and social support. Mothers of children
with ASD have limited time to devote to filling out a battery of psychological
assessments over multiple time points when they have to spend time in their role as
mothers to children, coordinate their child’s ASD various treatments, and spend time in
additional support their child with ASD may need in daily activities. Mothers of children

with ASD report feeling as though they do not have time to complete their daily life
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activities and cited this as a reason to not participate in scientific studies (Sawyer et al.,
2010). Therefore, it would be beneficial to design empirical tests of these models with
quick, but still psychometrically sound, measurements of the constructs of interest. This
would increase the likelihood of more mothers participating in these studies. Single-item
measures of self-rated mental health have been widely used in health research. In a
review of these single-item measures, they were associated with multi-item measures of
mental health, overall health, and health service satisfaction (Ahmad et al., 2014).
However, drawing conclusions from single item measures should be done with caution.
Another limitation of the study is that the directionality of many of the
relationships in the models have not been assessed, so the directions have been assumed
based on theory. For example, all of the studies examining the relationship between
having a medical home and maternal coping are cross-sectional. There is also evidence of
a bidirectional relationship between having a medical home and health insurance
(Ghandour et al., 2011; Strickland et al., 2009; Watson et al., 2020). A mediation model,
by nature, includes causal relationships among variables. The directions of these causal
relationships are theoretically established either through the theory and literature about
these constructs or through longitudinal research designs. Conducting a study with this
longitudinal research design would provide evidence for the causality posited by a
mediation model, but often in psychological research it is not possible for researchers to
collect data at multiple time points from a sensitive population, such as mothers of
children with ASD (Institute of Medicine and National Research Council, 2011). In this
case, the literature presented in the current study is evidence for the directions of the

causal relationships in the mediation model, but this argument for directionality is not as
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strong as from a longitudinal study (Jose, 2016). Longitudinal studies would have to be
done to examine the true direction of these relationships, but the empirical evidence we
currently have points to the directions specified in the models.

A third limitation of the current study is that this is the first study to examine the
mechanisms of the relationships between having a medical home and maternal
adaptation. There is no way of guaranteeing that the models specified in this study are
correct, even though they are based on theory and empirical evidence. There are many
alternative models that may fit the true relationships more accurately. This was addressed
through alternative models, but the results would need to be replicated in both cross-
sectional and longitudinal studies before researchers place undue confidence in the
mediation models presented here. George Box said, “all models are wrong, but some are
useful” (Box & Draper, 1987). This quote seems particularly relevant in a study such as
this one where it is the first to explore these relationships. This study is the first step in
understanding the mechanisms underlying the relationship between having a medical
home and maternal adaptations, and there is potential for many future directions

examining these mechanisms through the disability-stress-coping theoretical framework.

Future Directions
These mediation models provide a conceptual basis for the relationship between
having a medical home and maternal outcome directly and indirectly through three
resistance factors: coping, social support, and health insurance. These are all specifically
related to families of children with ASD. Future research should focus on empirically
testing these models both cross-sectionally and longitudinally. The focus in this study

was on mothers in the United States, but empirical tests of the models could expand to
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other countries with different policies of health care and the medical home (Kuo et al.,
2006; Schoen et al., 2007). Compared to other high-income countries with universal
healthcare, the United States ranks low on financial access to health care and availability
of health care on nights and weekends (Davis & Ballreich, 2014). People in countries
with universal health care may not feel that the accessible and comprehensive care
components of the medical home are as salient as people from the United States where
there is more difficulty in accessing care. There are also cultural differences in the belief
that all health care is the responsibility of a single primary care physician, which would
affect the implementation of a medical home (Kuo et al., 2006). ASD is a spectrum
disorder that encompasses a wide range of functionality, so these models could also be
tested in mothers of children at various places along the continuum of ASD. Children
with more severe clinical manifestations of ASD may require more intensive treatments
and more care coordination than children with less severe ASD symptoms (Parker &
Killian, 2020). The increase in health care needs may impact the effect of having a
medical home on maternal outcomes (Schieve et al., 2007). These models were also
limited to maternal outcomes, but future research could also examine the applicability of
these conceptual models to paternal outcomes (Davis & Carter, 2008; Hartley & Schultz,
2014; Tehee et al., 2009).

Future research could also examine more resistance factors from the disability-
stress-coping framework as they relate to having a medical home and maternal outcomes.
For example, the disability-stress-coping model includes a category of resistance factors
of intrapersonal factors, such as perceived mastery and commitment to self (Wallander et

al., 1989). These are less salient in the literature of mothers of children with ASD than
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the stress processing and social-ecological resistance factors but may be an area of future
research.

It would be beneficial for health care systems, including patient-centered medical
homes, to assist mothers of children with ASD with available health insurance options so
they feel less unsure about the impact their changes in employment may have on their
child’s health insurance (Watson et al., 2020). Future research could include development
of a reliable and validated measure of health insurance adequacy that could be used to
assess the health insurance resistance factor in the models. The financial toxicity
literature has primarily focused on children with cancer but could be a useful starting
point for developing a measure of health insurance adequacy in families of children with
ASD (Santacroce & Kneipp, 2018). The field defines financial toxicity as both the
financial costs to the patients and the subjective view of the financial distress patients and
their families experience (Santacroce & Kneipp, 2018; Santacroce et al., 2019). Much of
the out-of-pocket costs for families of children with ASD are related to health insurance
deductibles and co-pays (Candon et al., 2019). The subjective view of a child’s health
insurance adequacy and the distress associated with the costs of health insurance and
health care as described in the financial toxicity literature (Zafar & Abernethy, 2013)
would provide a basis for developing a measure that would reflect the health insurance
adequacy in these proposed mediation models.

Another area for future research on this conceptual framework is testing
bidirectional relationships between the child having a medical home, resistance factors,
and maternal outcomes. The disability-stress-coping model and the proposed mediation

models only hypothesize unidirectional relationships from risk factors to resistance
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factors to adaptations (See Figure 1.1; Wallander et al., 1989) Although this study has
focused on a unidirectional mediation framework from a child having a medical home to
the resistance factors to maternal outcomes, these relationships are likely to be reciprocal
and dynamic in nature. For example, there is evidence that the relationship between
having a medical home and having adequate health insurance is bidirectional — that
children with adequate health insurance are more likely to have a medical home
(Strickland et al., 2009) and that having a medical home may lead to more stable health
insurance (Ghandour et al., 2011; Watson et al., 2020). This relationship would need to
be assessed longitudinally to discern the direction of the relationship. It may be beneficial
to expand the proposed models here to allow for examination of these potential
bidirectional relationships.

Structural equation modeling (SEM) could be used in future studies to incorporate
both mediation and moderation modeling when examining the mechanism underlying the
relationships between having a medical home and maternal outcomes. Coping, social
support, and health insurance adequacy were all significant mediating variables in this
study and health insurance type was a significant moderating variable. These variables
could be incorporated in these ways through an SEM framework in future studies to

reflect the kinds of relationships among the variables illustrated in this study.

Conclusions
Understanding the relationship between having a medical home and outcomes in
mothers of a child with ASD is a recent topic of study (Limbers et al., 2020) that has

implications for policies and procedures regarding the implementation of medical homes
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for these families (Rast et al., 2018; Todorow et al., 2018). By continuing to empirically
examine the direct and indirect relationship between having a medical home and maternal
outcomes presented in these proposed mediation models, researchers will understand
more about the mechanisms through which these constructs are related. This could
inform clinical interventions aimed at improving maternal mental health and aggravation.
Services and interventions that are needed to effectively meet the needs of mothers of
children with ASD include services that alleviate financial burden and employment
changes and interventions focused on maternal coping and social support (Watson, et al.,
2020). These services, policies, and interventions are becoming more essential as the
prevalence rates of ASD diagnoses continue to rise (Christensen et al., 2016; McDonald
& Paul, 2010; Maenner et al., 2020). A better understanding of the complex mechanisms
through which medical homes impact maternal outcomes will lead to more effective

interventions for this vulnerable population of mothers of children with ASD.
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APPENDIX A

Characteristics of a Medical Home

Component

Description

Accessible

Family centered

Continuous

Comprehensive

Care is provided in the child’s or youth’s community.

All insurance, including Medicaid, is accepted.

Changes in insurance are accommodated.

Practice is accessible by public transportation, where available.

Families or youth are able to speak directly to the physician
when needed.

The practice is physically accessible and meets Americans With
Disabilities Act requirements.

The medical home physician is known to the child or youth and
family.

Mutual responsibility and trust exist between the patient and
family and the medical home physician.

The family is recognized as the principal caregiver and center of
strength and support for child.

Clear, unbiased, and complete information and options are
shared on an ongoing basis with the family.

Families and youth are supported to play a central role in care
coordination.

Families, youth, and physicians share responsibility in decision
making.

The family is recognized as the expert in their child’s care, and
youth are recognized as the experts in their own care.

The same primary pediatric health care professionals are
available from infancy through adolescence and young
adulthood.

Assistance with transitions, in the form of developmentally
appropriate health assessments and counseling, is available
to the child or youth and family.

The medical home physician participates to the fullest extent
allowed in care and discharge planning when the child is
hospitalized or care is provided at another facility or by
another provider.

Care is delivered or directed by a well-trained physician who is
able to manage and facilitate essentially all aspects of care.

(continued)
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Component

Description

Coordinated

Ambulatory and inpatient care for ongoing and acute illnesses is
ensured, 24 hours a day, 7 days a week, 52 weeks a year.
Preventive care is provided that includes immunizations, growth
and development assessments, appropriate screenings, health

care supervision, and patient and parent counseling about
health, safety, nutrition, parenting, and psychosocial issues.

Preventive, primary, and tertiary care needs are addressed.

The physician advocates for the child, youth, and family in
obtaining comprehensive care and shares responsibility for
the care that is provided.

The child’s or youth’s and family’s medical, educational,
developmental, psychosocial, and other service needs are
identified and addressed.

Information is made available about private insurance and public
resources, including Supplemental Security Income,
Medicaid, the State Children’s Health Insurance Program,
waivers, early intervention programs, and Title V State
Programs for Children With Special Health Care Needs.

Extra time for an office visit is scheduled for children with
special health care needs, when indicated.

A plan of care is developed by the physician, child or youth, and
family and is shared with other providers, agencies, and
organizations involved with the care of the patient.

Care among multiple providers is coordinated through the
medical home.

A central record or database containing all pertinent medical
information, including hospitalizations and specialty care, is
maintained at the practice. The record is accessible, but
confidentiality is preserved.

The medical home physician shares information among the child
or youth, family, and consultant and provides specific reason
for referral to appropriate pediatric medical subspecialists,
surgical specialists, and mental health/developmental
professionals.

Families are linked to family support groups, parent-to-parent
groups, and other family resources.

When a child or youth is referred for a consultation or additional
care, the medical home physician assists the child, youth, and
family in communicating clinical issues.

The medical home physician evaluates and interprets the
consultant’s recommendations for the child or youth and
family and, in consultation with them and subspecialists,
implements recommendations that are indicated and
appropriate.

(continued)
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Component

Description

Compassionate

Culturally effective

The plan of care is coordinated with educational and other
community organizations to ensure that special health needs
of the individual child are addressed.

Concern for the well-being of the child or youth and family is
expressed and demonstrated in verbal and nonverbal
interactions.

Efforts are made to understand and empathize with the feelings
and perspectives of the family as well as the child or youth.

The child’s or youth’s and family’s cultural background,
including beliefs, rituals, and customs, are recognized,
valued, respected, and incorporated into the care plan.

All efforts are made to ensure that the child or youth and family
understand the results of the medical encounter and the care
plan, including the provision of (para)professional translators
or interpreters, as needed.

Written materials are provided in the family’s primary language.

Note. Reproduced from AAP (2002)
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APPENDIX B

Simple and Conditional Moderation Model Results

Table B.1 Simple and conditional moderation models with maternal mental health as the outcome

Model Predictor B SE Ratio Model R?

Simple moderation with 185
coping’ Medical home 0.199* 0.081 2.444

Coping -0.316%* 0.031 -10.304

Medical home X coping -0.097 0.080 -1.213
Simple moderation with social .083
support Medical home 0.132 0225 0586

Social support -0.307* 0.097 -3.153

Medical home X social support 0.157 0.179 0.882
Moderation with health .083
nsurance Medical home 0.454* 231 1.967

Health insurance type (both vs. average of private and -0.038 0.039 -0.976

public)

Medical home X health insurance type (both vs. average 0.038 0.076 0.497

of private and public)

Health insurance type (private vs. public) 0.000 0.060 0.001

(continued)
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Model Predictor B SE Ratio Model R?

Medical home X health insurance type (private vs. -0.025 0.081 -0.303

public)

Health insurance adequacy -0.162 0.098 -1.642

Medical home X health insurance adequacy -0.084 0.159 -0.527

Conditional moderation? .199

Medical home 0.312* 0.152 2.049

Coping -0.293* 0.031 -9.325

Medical home X coping -0.139 0.081 -1.709

Social support -0.057 0.036 -1.562

Medical home X social support 0.049 0.104 0.472

Health insurance type (both vs. average of private and -0.040 0.037 -1.099

public)

Medical home X health insurance type (both vs. average 0.045 0.048 0.949

of private and public)

Health insurance type (private vs. public) -0.028 0.049 -0.579

Medical home X health insurance type (private vs. -0.005 0.043 -0.104

public)

Health insurance adequacy -0.038 0.042 -0.891

Medical home X health insurance adequacy -0.119 0.103 -1.156

Note: *p < .05,*n =979, ®n =975, °n =984, % = 967
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Table B.2 Simple and conditional moderation models with maternal aggravation as the outcome

Model Predictor B SE Ratio Model R?
Simple moderation with coping® 124
Medical home -0.061 0.086 -0.710
Coping 0.325 0.037 8911
Medical home X coping -0.005 0.085 -0.062
Simple moderation with social .031
support Medical home -0.100 0.103  -0.967
Social support 0.097* 0.038 2.568
Medical home X social support -0.006 0.102 -0.058
Moderation with health .066
nsurance Medical home 0.003 0.100 0.032
Health insurance type (both vs. average of private and 0.030 0.039 0.767
public)
Medical home X health insurance type (both vs. 0.089* 0.044 2.048
average of private and public)
Health insurance type (private vs. public) -0.177* 0.049 -3.648
Medical home X health insurance type (private vs. 0.014 0.043 0.324
public)
Health insurance adequacy 0.174* 0.042 4.175
Medical home X health insurance adequacy -0.052 0.098 -0.536
Conditional moderation? 162
Medical home -0.069 0.143 -0.479

(continued)
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Model Predictor B SE Ratio Model R?

Coping 0.310%* 0.037 8.355
Medical home X coping 0.013 0.085 0.148
Social support 0.022 0.037 0.591
Medical home X social support 0.068 0.097 0.698
Health insurance type (both vs. average of private and 0.021 0.037 0.566
public)

Medical home X health insurance type (both vs. 0.080 0.042 1.917
average of private and public)

Health insurance type (private vs. public) -0.158* 0.046 -3.414
Medical home X health insurance type (private vs. 0.017 0.041 0.423
public)

Health insurance adequacy 0.136* 0.040 3.408
Medical home X health insurance adequacy -0.011 0.093 -0.123

Note: *p < .05, *n =978, %1 =975, °n =970, ‘n=967
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