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Abstract 

Children with disabilities and their families face substantial health and social challenges.  

Health service inequities exist in multiple arenas for children with disabilities that can 

profoundly influence health, function and well-being.  The impacts of disability in 

childhood also extend to their families who may experience psychological and physical 

stress, social restrictions and financial burdens. Using social ecological modeling to 

contextualize children with disabilities, the experience of children and their families can 

be studied in multiple settings.  Using the behavioral model of health services use, 

health inequities for children with disabilities can be elucidated.  The 3 papers included 

in this dissertation utilize these frameworks to profile the health and health services of 

children with disabilities, to evaluate the family impacts of childhood mental health 

problems and to rate the impacts of proton radiation therapy on the families of children 

with brain tumors.    
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Introduction 

 

I have devoted my academic career to improving the health, function and well-

being of children with disabilities.  Clinically, I care exclusively for children with 

disabilities. It is this work that guides my research interests. I am constantly 

reminded of stark health care inequities, challenges to accessing care and the 

negative impacts families experience. Because I felt (and feel) that systems level 

change was needed and that I was ill-equipped to join the dialogue, I pursued an 

MPH in Health Management and Policy at the University of Michigan School of 

Public Health during my residencies. Once in my faculty position at UCSF, I 

recognized how much more I needed to learn about research methods and the 

theoretical foundations for understanding the intersections between health and 

social factors. My PhD training in Sociology imbedded in my research career 

development award coupled with fantastic mentorship has poised me well for a 

career in health services research for children with disabilities.  

 

For the past few years, I have been engaged in a variety of research projects 

focusing on children with disabilities. These projects are listed below. 

 

Research conducted during my PhD training 

1. Okumura MJ, Van Cleave J, Gnanasekaran S, Houtrow A. Understanding 
factors associated with work loss for families caring for CSHCN. 
Pediatrics. Dec 2009;124 Suppl 4:S392-398.  

2. Edwards J, Davidson, E, Houtrow AJ, Graham R. Pediatric Resident 
Attitudes toward Caring for Children with Severe Disabilities. American 
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Journal of Physical Medicine and Rehabilitation. September 2010. 89 (9) 
pp 765-771.  

3. Houtrow AJ. Results for the Pediatric Rehabilitation Practice Survey 
Pediatric Rehabilitation of the AAPM&R Pediatric 
Rehabilitation/Developmental Disabilities Council. PM&R 2011 (3) 1: 45-
53.  

4. Mayer, MP, Suskauer SJ, Houtrow A, Watanabe T. Venous 
Thromboembolism Prophylaxis in the Pediatric Population. PM&R June 
2011(3):6 pp 578-585.  

5. Houtrow AJ, Okumura MJ. Pediatric mental health problems and 
associated burden on families. Vulnerable Children and Youth Studies. 
(2011) v 6 (3): 222-233.  

6. Houtrow AJ, Okumura MJ, Hilton J, Rehm RS. Profiling Health and Health 
Services for Children with Special Health Care Needs with and without 
Disabilities. Academic Pediatrics Nov 2011 v 11 (6): 508-516.  

7. Kuo DZ, Houtrow AJ, Arango P, Kuhlthau KA, Simmons J, Neff JM. 
Family-Centered Care: Current Applications and Future Directions in 
Pediatric Health Care. Maternal and Child Health Journal (2012) Vol 16 (2) 
297-305. 

8. Edwards J, Houtrow AJ, Vasilevskis EE, Rehm RS, Markovitz BP, 
Graham RJ, Dudley AR. Chronic conditions among children admitted to 
US PICUs: their prevalence and impact on risk for mortality and prolonged 
length of stay. Critical Care Medicine. May 2012 e-ahead of print.  

9. Halfon N, Houtrow A, Larson K, Newacheck P. The changing landscape of 
disability in childhood. Future of Children Spring 2012 Volume 22 (1) 13-
42.  

10. Houtrow AJ, Bhandal M, Pratini NR, Davidson L. The Rehabilitation of 
Children with Anti-NMDA-Receptor Encephalitis: A Case Series. The 
American Journal of Physical Medicine and Rehabilitation. May 2012. 91 
(5): 435-441. 

11. Houtrow AJ, Yock TI, Delahaye J, Kuhlthau, K. The Family Impacts of 
Proton Radiation Therapy for Children with Brain Tumors. Journal of 
Pediatric Oncology Nursing. May/June 2012 vol 29 (3) 171-179.  

12. Houtrow A, Jones J, Ghandour R, Strickland B, Newacheck P. 
Participation of Children with Special Health Care Needs in School and 
the Community. Academic Pediatrics (in press August 2012)  

13. Houtrow AJ, Kang T, Newcomer R. In-Home Supportive Services for 
individuals with cerebral palsy in California. Journal of Pediatric 
Rehabilitation Medicine. 2012 (in press)  
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14. Houtrow AJ, Okumura MJ, Inpatient Care for Children with Spina Bifida in 
the United States. (planned submission to special issue of the Journal of 
Pediatric Rehabilitation Medicine).  

15. Houtrow AJ, Newacheck PW, Larson K, Halfon N. Trends in Childhood 
Disability 2000-2010. (in process) 

16. Houtrow AJ, Informal caregiving for Children with Special Health Care 
Needs with Physical Disabilities (in process) 

 

With the exception of the clinical research projects, the research included in this 

dissertation and listed above is guided by the conceptual framework that children 

with disabilities have characteristics particular to them and function and live 

within a family structure, embedded in an environment that includes the 

community, school and larger social influences.  Using this type of framework 

pulls the child away from the purely medical model of disability (disability located 

within and inherent to the individual) and places the child in a framework of 

interactions and influences on their health and function.  This framework also 

highlights the importance of the family. 

 

Social Ecology Model 

 

In this section I will briefly review social ecology and will present 

Bronferbrenner’s ecological theory of development as it relates to children with 

disabilities because his work provides a classic example of social ecological 

modeling. Central to his theory are the concepts of personal characteristics, 

hierarchical environmental influences and time (Sontag, 1996). Essentially, social 

ecology is the study of the relationship between a developing human being (in 
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my research, a child) and the contexts/settings in which the human being is 

engaged (Kazak, 1986).  It is well established that well-being of a child with 

disabilities is influenced not only by the presence of health conditions, but also by 

socio-cultural influences.  The International Classification of Function (ICF) is an 

example of a social ecology model for disability in which disability is understood 

as an interaction between an individual and contextual factors (personal and 

environmental) (Lollar & Simeonsson, 2005). In social ecological models, there 

are multiple factors that can influence individual experiences. The social 

ecological model attends to feedback loops and the reciprocal nature of 

interactions (Sontag, 1996). Interactions are understood as the exchanges an 

individual makes with their environment that may be simple or complex and 

reciprocal (U. Bronfenbrenner, 1994).  Within an individual’s world are 

interrelationships between hierarchically ordered systems (U. Bronfenbrenner, 

1994).  

Bronfenbrenner’s model has four nested concentric structures: the 

microsystem, the mesosystem, the exosystem and the macrosystem (Kazak, 

1986). The microsystem includes the daily relations and roles a child has which 

can occur at home, at school or with peers; the mesosystems are interrelated 

microsystems; the exosystem are the environments that the child is not directly in 

contact with but influenced by; and the macrosystem is the culture and 

sociopolitical structures in which the child lives (Urie Bronfenbrenner, 1979). For 

example, the child lives in a family, has daily experiences the community through 

attending school, is impacted by their family’s support network and is influenced 

4



 

by the higher order cultural milieu. How a child functions depends on the child-

environmental interactions in the immediate and remote spheres of influence 

(Sontag, 1996). Bronfenbrenner sees personal attributes as influential to future 

development such that a child’s orientation to the environment will influence 

developmental progression (Sontag, 1996). Thus there is a bidirectional influence 

from the child to the environment and from the environment to the child. 

Bronfenbrenner also highlights the importance of how the individual perceives 

and experiences influences (Sontag, 1996).  

 Other social ecologists, including Powell Lawton, focus on how the 

environment is perceived and experienced, and how the individual functions 

within various environments (Lawton, 1974). Lawton found that environments 

that foster participation and performance yield better outcomes for elderly 

persons and than environments that are either too demanding or too limited and 

thus are associated with deprivation (Lawton, 1974).  There is a clear connection 

to children with disabilities who can be effectively encouraged or discouraged to 

participate with adaptations in their environments at home, at school and in the 

community (Sontag, 1996).  Much of the caregiving literature can be framed 

using a social ecological perspective.  For example, Kazak reports on studies 

that found that families of children with disabilities experience social isolation 

(exosystem influences), that families experience stress and strain (microsystem) 

and do not receive adequate supports from the health care system 

(macrosystem) (Kazak, 1986).   

 In addition to the use of standard social ecology models, other 
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researchers have developed more specific models that focus on person-

environment interactions.  For example, the Model of Competence was 

developed specifically to address individuals with motor disabilities (Rousseau, 

Potvin, Dutil, & Falta, 2002). This model includes six concepts: 1) the person, 2) 

the environment, 3) the activity, 4) the role, 5) competence, and 6) the ‘handicap 

situation’ (Rousseau et al., 2002). The interactional nature of this model 

highlights the differences between activity (engaging with non-human object such 

as climbing stairs) and roles (engaging with other people in certain ways) and 

also focuses on the evaluation of competence in roles and activities or when not 

competent, the ‘handicap situation’ (Rousseau et al., 2002).  It is clear that some 

environments pose more challenges than others and describing the interaction of 

the person in the environment can elucidate solutions to environmental 

challenges.  Accessibility is determined not just by the environment and its 

modifications but the individual competence of the person engaging with the 

environment (Iwarsson & Stahl, 2003). To be able to use something in the 

environment, it needs to be functional.  Often times accessible and usable are 

discussed interchangeably. Despite having different definitions, it is the person 

interacting with the environment that determines its usability or accessibility. Fit is 

determined by the interaction not by the individual or the environment alone 

(Iwarsson & Stahl, 2003).  Universal design attempts to address accessibility and 

usability on a population level.  All of these concepts (accessibility, usability and 

universal design) are relational. (Iwarsson & Stahl, 2003)  are best understood 

using a social ecological model of person-environment interactions, and fit well 
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within the ICF framework for understanding disability. 

 My own work can be easily framed using the social ecology model.  I 

consider children to be nested in ‘worlds’ of ever increasing size: family, 

community and society.  In general, I hypothesize that factors at multiple levels 

(some easily measured and most not) influence the lives of children with 

disabilities and their families.  So factors are inherent and others mutable.  In my 

opinion, attending to both the mutable and immutable factors is important.  

Future work that focuses on the altering the mutable and mitigating or 

circumventing the immutable should positively impact children with disabilities 

and their families.   At the level of the child, I consider demographics to 

potentially impact health experiences because health disparities and inequities 

are so common.  Other factors such as health status and the presence of certain 

types of health conditions or behavioral problems likely also influence families’ 

experiences.  Family characteristics such as poverty status, insurance coverage, 

educational attainment in the household and martial status are factors that might 

positively or negatively influence child health and well-being and family life.  

Within the community, such factors as the school, community programs and the 

presence of health services likely influence families and their children with 

disabilities.  On a macro or societal level, how health care is organized, social 

values and belief systems are likely influential to the experiences of children with 

disabilities and their families.   

 

Behavioral Model of Health Services Use 

7



 

 

When considering research that focuses on health care access and the inequities 

associated with differential services, it important to consider the sentinel work in 

this area. The behavioral model of health services use was first described in the 

1960s and was revisited and revised in the subsequent three decades 

(Andersen, 1995). Initially the model intended to explain or predict health 

services use based on a function of need, the individual’s predisposition to seek 

services and factors that could enable or impede access. In this model, need 

alone does not adequately explain health service use because other factors, both 

personal and environmental, influence use of services (Andersen, 1995). One of 

the major goals of the model is to attend to the issue of access to health 

services.  This is particularly relevant to my research because children with 

disabilities have more need for services but also have more unmet need 

(Benedict, 2006; Hill, Freeman, Yucel, & Kuhlthau, 2007; Nageswaran, Silver, & 

Stein, 2008). Realized access is actual use of health services and should be 

equitable based on need (Andersen & Aday, 1978). Potential access is the 

presence of resources that would enable an individual to receive services.  

Access is considered inequitable when social structures, beliefs and resources 

differ in such a way as to limit access when services are needed (Andersen, 

1995).  This framework for understanding health services inequities, coupled with 

the social ecology model of understanding the impacts of childhood disability, 

provides me with the tools to conceptualize health services inequities for children 

with disabilities and also helps me relate child health services to family 
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experiences.  Just as I discussed in the previous section, some factors that 

impact health and health services are alterable and some are not.  In the 

behavioral model of health services use, demographic characteristics and the 

social structure are considered to have low mutability, need has variable 

mutability, health beliefs have medium mutability and enabling factors have high 

mutability (Andersen, 1995).  Advancement and enhancements to the behavioral 

model of health services use occurred in the 1970’s through the 1990s.  

Consumer satisfaction was added to the model in 1970s (Aday & Andersen, 

1981; Andersen, 1995; Andersen & Aday, 1978). Of note, family satisfaction with 

care and family centered care are key aspects of quality care for children with 

disabilities (Kuo et al., 2011; Strickland, Jones, Ghandour, Kogan, & Newacheck, 

2011; B. B. Strickland et al., 2011).    Later, the concepts of efficient and effective 

access were added, as were the external environmental factors of physical, 

political and economic worlds (Andersen, 1995).  By adding more contextual 

variables such as the environmental factors just listed, the model is well-aligned 

with social ecological models that frame disability in childhood.  

 

The International Classification of Functioning 

 

Any detailed discussion of disability should include the World Health 

Organization’s International Classification of Functioning, Disability and Health.  

Briefly, I will review this model for understanding disability. The model of disability 

embraced by the creators of the International Classification of Functioning, 
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Disability and Health (ICF) is an amalgam of the medical model of disability and 

the social model.  In the medical model, disability is caused by a disease, trauma 

or other health condition and requires medical intervention to ameliorate it.  In 

contrast, the social model identifies the problem at the societal instead of 

individual level.   In a biopsychosocial model of disability, such as in the ICF, 

disability is understood as an interaction between the individual and the context 

in which they live.  In addition, the ICF acknowledges that individuals can 

experience decrements in health and experience disability. Instead of focusing 

on disease states, the ICF focuses on impact and has neutral language to 

describe health and related states (World Health Organization, 2002). The 

emphasis has shifted from disability to level of health and functioning.  The 

International Classification of Functioning, Disability and Health for Children and 

Youth (ICF-CY) is the version created especially for children to account for the 

specific and unique aspects of disability in childhood.  For children, disability 

must be explained in the context of delays, deviations and variations in growth or 

development (Ibragimova, 2005).  Disability is not static, especially in childhood, 

and therefore requires a method to account for developmental factors 

(Simeonsson et al., 2003). One of the major critiques of the ICF model is the 

blurring of distinctions between activities and participation.  Activity can be 

understood as occurring on an individual level and participation on a societal 

level.  The experiences of activity limitations are more closely correlated with 

impairments where participation is more complex with more interacting factors 

(Whiteneck, 2006).  This has particular relevance in childhood because children 
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are social actors within the context of their families and depend on their families 

to address their participation needs (Colver, 2005).  This framework for 

understanding disability aligns well with the CSHCN Screener which identifies 

children with difficulty functioning. 

 

Family Impacts of Childhood Disability 

Family, and mothers in particular, experience tremendous impacts of raising 

children with disabilities.  Mothers report stress, strain, loss of employment, 

fatigue, and physical and mental health problems related to caring for their 

children with disabilities (Anderson & Eifert, 1989; Banks, 2003; Dodgson et al., 

2000; Eddy & Engel, 2008; Fleming et al., 1994; Hassall, Rose, & McDonald, 

2005; Reichman, Corman, & Noonan, 2008; Witt, Riley, & Coiro, 2003).  Despite 

the policy mandates for community-based supports, the actual services that are 

available for children with disabilities vary considerably (Benedict, 2006). For the 

most part, the extra care responsibilities fall to mothers (Anderson & Eifert, 1989; 

Hassall et al., 2005; Loebig, 1990; Traustadottir, 1991).  The extra work that 

mothers (or other caregivers) do as care providers for their children with 

disabilities is often highly specialized and technical, (Traustadottir, 1991) yet very 

rarely is this work paid. Women who care for their children with severe disabilities 

often refer to this caring as ‘my life’s work’ and devote considerable time and 

energy to becoming skilled at managing the health and well-being of their 

children (Kazak, 1986; Traustadottir, 1991; Viner-Brown & Kim, 2005). In 

ethnographic studies of caregivers for children with disabilities, mothers almost 
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always assume the caring role (Rehm & Bradley, 2005).  While nearly 60% of 

mothers of typical children maintain employment or re-enter the workforce 

outside the home after the birth of their children, very few mothers of children 

with disabilities work outside of the home (Okumura, Van Cleave, Gnanasekaran, 

& Houtrow, 2009; Traustadottir, 1991). Caring for a child with a disability can be 

exceptionally demanding and time-consuming which seriously limits a mother’s 

opportunities for employment outside the home and financial independence 

(Traustadottir, 1991).  Mothering always includes providing for, protecting, 

nourishing, teaching and caring for children to optimize their development and 

well-being. How this work is done varies considerably when a child has a 

disability. The work is altered, exaggerated and extends well past the typical 

timeframe and expectations of motherhood (Green, 2007; McKeever & Miller, 

2004).  It is with this knowledge regarding the family impacts of disability that I 

participated in the Family Impacts of Brain Tumors Treated with Proton Radiation 

Therapy.  While the ability to assess the impacts on families was limited within 

the structure of the research project, we gained valuable information about what 

families experience.   

 

The three papers presented in this dissertation focus on health care inequities for 

children with disabilities, the experiences families have when caring for a child 

undergoing proton radiation therapy for brain tumors and the negative impacts 

(burdens) of caring for a child with mental health problems.  These three papers 
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are part of a larger body of work (as listed above) that attempts to expand the 

existing knowledges regarding children with disabilities and their families.  
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