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Children with developmental disabilities (DD), particularly autism spectrum disorder 

(ASD), may use complementary health approaches (CHA), including some modalities 

that can be unsafe, inefficacious, and/or costly. Still, the prevalence of CHA use 

among US children with DD is not known and their reasons for use are not well 

understood. By disclosing CHA used for children with DD, family-provider 

communication and shared treatment decision making can occur. Yet, little is known 

about disclosure among children with DD. This dissertation was, therefore, intended 

to provide new knowledge on the use and disclosure of CHA among children with 

DD, with a focus on children with ASD. To achieve this purpose, the dissertation had 

two main components. The first component involved the analysis of 2012 National 

Health Interview Survey data to estimate the prevalence and correlates of CHA use 

and nondisclosure among US children with DD aged 4-17. Results showed that 23% 

of US children with DD used CHA, and among them, 42% did not disclose. Factors 

significantly associated with CHA use included female gender, higher household 

income, not living in the South, difficulty accessing conventional care, or 

comorbidity. Factors significantly associated with nondisclosure included female 



 

 

gender, older age, no functional limitations, less conventional care use, or use of 

fewer CHA. The second component was a mixed methods study. Secondary parent-

reported survey data on a probability sample of young children with ASD and 

primary data from in-depth interviews conducted with a purposive sample of parents 

who reported using CHA for ASD in the survey were analyzed. Survey results 

showed child age, the belief ASD has major consequences, location, and medication 

use were each significantly associated with use of CHA. Nine themes from the 

qualitative data helped explain these results: CHA use is viewed as no longer 

necessary when ASD symptoms change with age, parents believe there is a critical 

period to act by using CHA when children are younger, CHA are viewed as safe for 

young children, parents believe they can reduce ASD impact by using CHA, 

conventional healthcare is viewed as ineffective for ASD, CHA are viewed as 

effective for ASD, CHA are widely accepted in the family’s community, CHA are 

readily accessible, and ASD may necessitate different approaches including 

medication and CHA. Six themes regarding disclosure were also identified: 

disclosure is important to help optimize the child’s health, self-efficacy facilitates 

disclosure, beliefs about CHA effectiveness can help or hinder disclosure, parent-

provider relationship quality affects disclosure, provider attitudes and knowledge 

regarding CHA and ASD influence disclosure, and visit length and other 

characteristics impact disclosure. Dissertation findings suggest use and nondisclosure 

of CHA may be common and multifactorial for children with DD. Application and 

future research related to these findings is needed to increase disclosure and promote 

health among children with DD.



 

 

 

 

 

 

 

 

 

 

 

©Copyright by Olivia J. Lindly  

May 4, 2017  

All Rights Reserved 

 



 

 

Use and Disclosure of Complementary Health Approaches  

Among Children with Developmental Disabilities 

 

 

by 

Olivia J. Lindly 

 

 

 

 

 

 

 

 

A DISSERTATION 

 

 

submitted to 

 

 

Oregon State University 

 

 

 

 

 

 

 

 

in partial fulfillment of 

the requirements for the  

degree of 

 

 

Doctor of Philosophy 

 

 

 

 

 

Presented May 4, 2017 

Commencement June 2017 

 



 

 

Doctor of Philosophy dissertation of Olivia J. Lindly presented on May 4, 2017 

 

 

 

 

 

APPROVED: 

 

 

 

 

Major Professor, representing Public Health 

 

 

 

 

 

Head of the School of Social and Behavioral Health Sciences  

 

 

 

 

 

Dean of the Graduate School 

 

 

 

 

 

 

 

 

 

 

I understand that my dissertation will become part of the permanent collection of 

Oregon State University libraries. My signature below authorizes release of my 

dissertation to any reader upon request. 

 

 

 

Olivia J. Lindly, Author 

 



 

 

ACKNOWLEDGEMENTS 

 
The completion of my dissertation was made possible by a number of 

individuals. First, I am deeply indebted to Dr. Sheryl Thorburn, my major professor. 

Your encouragement, constructive criticism, and perspective have been invaluable. I 

am also extremely grateful for the integral mentorship and research support provided 

by Dr. Katharine Zuckerman. In addition, I recognize the selfless contributions of my 

other committee members including Dr. Joseph Catania, Dr. Kari-Lyn Sakuma, Dr. 

Adam Branscum, and Dr. Emily Ho. The OSU Ruth E. Warnke Graduate Fellowship 

funding made my dissertation research feasible. Alison Chavez, Lori Ball, Dr. Karen 

Heisler, Dr. Nuri Reyes, Dr. Ann Reynolds, and Dr. Kathryn Smith also contributed 

to the completion of my dissertation by providing research support. 

The unconditional love and support provided by my family and friends have 

also contributed to my completion of this dissertation. Closest to my heart are Steve 

and Eliot. You illuminate my life with happiness and curiosity. My mother, Ellen 

Tykeson, and step-father, Ken Hiday, have additionally been a source of endless 

support and motivation. I also recognize my maternal grandparents, Donald and 

Willie Tykeson, for your early belief in me to succeed academically. Last, but 

certainly not least, I am thankful for the unwavering encouragement provided by my 

dearest friends Tassnym Sinky, Sajani Patel, Elizabeth Schuster, and Adrienne 

McGinnis.  

 



 

 

CONTRIBUTION OF AUTHORS 

Dr. Thorburn was involved with the design of and provided feedback on Chapters 2, 

3, and 4. Dr. Zuckerman provided feedback on Chapter 2 and was involved with the 

qualitative data collection and interpretation of results for Chapters 3 and 4. Dr. 

Heisler was involved with the qualitative data analysis and results interpretation for 

Chapters 3 and 4. Dr. Reyes was involved with the participant recruitment and 

qualitative data collection for Chapters 3 and 4. 

 



 

 

TABLE OF CONTENTS 

           
            Page 

CHAPTER 1. INTRODUCTION ................................................................................................... 1 

Public Health Significance .......................................................................................................... 1 

Rationale for the Use of Complementary Health Approaches.................................................... 2 

Use of Complementary Health Approaches: Prevalence and Correlates .................................... 4 

Disclosure of Complementary Health Approaches Used ........................................................... 5 

Conceptual Framework ............................................................................................................... 7 

Specific Aims ............................................................................................................................ 10 

CHAPTER 2. FIRST MANUSCRIPT .......................................................................................... 13 

Abstract ..................................................................................................................................... 14 

Introduction ............................................................................................................................... 15 

Methods..................................................................................................................................... 17 

Study Design and Data Source ............................................................................................. 17 

Sample .................................................................................................................................. 17 

Predisposing, Enabling, and Healthcare Need Factors ......................................................... 18 

Use and Nondisclosure of Complementary Health Approaches .......................................... 18 

Analysis ................................................................................................................................ 20 

Results ....................................................................................................................................... 20 

Population Characteristics .................................................................................................... 21 

Use of Complementary Health Approaches ......................................................................... 21 

Nondisclosure ....................................................................................................................... 22 

Discussion ................................................................................................................................. 22 

Public Health Implications.................................................................................................... 26 

CHAPTER 3. SECOND MANUSCRIPT..................................................................................... 34 

Abstract ..................................................................................................................................... 35 

Introduction ............................................................................................................................... 36 

Methods..................................................................................................................................... 38 

Quantitative Methods ............................................................................................................ 38 

Qualitative Methods .............................................................................................................. 41 

Results ....................................................................................................................................... 42 

Survey Results ...................................................................................................................... 42 

Interview Results .................................................................................................................. 43 

Discussion ................................................................................................................................. 49 

Limitations ............................................................................................................................ 51 

Conclusion ............................................................................................................................ 52 

CHAPTER 4. THIRD MANUSCRIPT ........................................................................................ 63 

Abstract ..................................................................................................................................... 64 

Methods..................................................................................................................................... 67 

Sampling and Recruitment.................................................................................................... 67 

Data Collection ..................................................................................................................... 68 

Interview Guide .................................................................................................................... 68



 

 

TABLE OF CONTENTS (Continued) 

 

                Page 

Analysis ................................................................................................................................ 69 

Results ....................................................................................................................................... 70 

Participant Characteristics .................................................................................................... 70 

Barriers and Facilitators to Disclosure .................................................................................. 71 

Discussion ................................................................................................................................. 78 

Conclusion ............................................................................................................................ 82 

CHAPTER 5. INTEGRATIVE CONCLUSION .......................................................................... 85 

Key Contributions ..................................................................................................................... 86 

Limitations ................................................................................................................................ 92 

Implications............................................................................................................................... 96 

Final Thoughts .......................................................................................................................... 98 

CHAPTER 6. BIBLIOGRAPHY.................................................................................................. 99 

APPENDIX ................................................................................................................................. 116 

APPENDIX. LITERATURE REVIEW.................................................................................. 117 

 



 

 

LIST OF FIGURES  

 

 
Figure            Page 

 

1.1. Dissertation Conceptual Framework…………………..………………………………8 

 

2.1. Reasons for Use of Complementary Health Approaches  

among US Children with DD aged 4-17 years…………………………..……………31 

 

2.2. Reasons for Nondisclosure  

among US Children with DD aged 4-17 years………………………………………..32 

 

3.1. Number of CHA Modalities Used by Children with ASD aged 2-10 years:  

Relative Frequencies ……………………………………………………………….....60 

 

3.2. Complementary Health Approaches Used  

by Children with ASD aged 2-10 years: Relative Frequencies……..………………....61 

 

3.3. Supplemental Material.………………………………………………………………...62 

 

4.1. Conceptual framework for exploring factors promoting and impeding  

the disclosure of complementary health approaches  

among children with autism spectrum disorder.…………………….………………...83 

 



 

 

 

LIST OF TABLES 

 

 
Table                Page 

 

2.1. Characteristics of US Children with DD aged 4-17 years...………………………..........27 

 

2.2. Bivariate and Multivariable Associations of CHA Use  

with Predisposing, Enabling, and Healthcare Need Factors  

among US Children with DD aged 4-17 years.………………………………………….28 

 

2.3. Bivariate and Multivariable Associations of CHA Nondisclosure  

with Predisposing, Enabling, and Healthcare Need Factors  

among US Children with DD aged 4-17 years.………………………………………….29 

 

3.1. Child, Family, and Health System Factors among a Probability Sample  

of Children with ASD aged 2-10 years, Overall and by Any Use of  

Complementary Health Approaches.………………………………………………………..54 

 

3.2. Final Multivariable Logistic Regression Model Results.………………………………..57 

 

3.3. Characteristics of Interviewed Parents and their Children with ASD…………………...58 

 

3.4. Use of Complementary Health Approaches Reported by Parents Interviewed………….59 

 

4.1. Characteristics of Interview Participants.………………………………………………..84 

 

 



 

 

 

LIST OF APPENDIX TABLES 

 

 
Appendix Table                        Page 

 

Appendix Table 1. Federal Typologies  

of Complementary Health Approaches ……………………………….………………..125 

 

Appendix Table 2. Estimates of CHA use among Children  

Overall and by Developmental Disability.……..……………………………………….127 

 

Appendix Table 3. Complementary Health Approaches  

Commonly used by Children Overall and by Developmental Disability………………130 

 

Appendix Table 4. Safety and Efficacy Model…………………………………………144 

 

Appendix Table 5. Use of Natural Products or Mind and Body Practices  

among US Children with Developmental Disabilities aged 4-17 years:  

Prevalence and Bivariate Associations ………………………………………………...149 

 

Appendix Table 6. Use of Products or Provider-Directed Services  

among US Children with Developmental Disabilities aged 4-17 years:  

Prevalence and Bivariate Associations ………………………………………………...151 

 

Appendix Table 7. Spearman Correlation Coefficients for Variables  

included in the Initial Multivariable Analyses for Manuscript 2……………………….153 

 

Appendix Table 8. Multivariable Model Results  

Using the Same Sample to Determine Overall Model Fit Statistics………………...….154 

 

 



 

 

1 

CHAPTER 1. INTRODUCTION 

Public Health Significance 

 Approximately one in six US children aged 3-17 years has a developmental disability, 

according to recent estimates.1 Developmental disabilities are a group of chronic conditions due 

to cognitive, behavioral, and/or physical impairments.2–4 Developmental disabilities include 

attention deficit/hyperactivity disorder (ADHD), autism spectrum disorder (ASD), cerebral palsy 

(CP), hearing loss, intellectual disability, learning disability, stuttering or stammering, vision 

impairment, and other developmental delays.1,2,4,5 Learning disability, ADHD, other 

developmental delays, stuttering or stammering, and ASD are the most common developmental 

disabilities among US children.1  

Developmental disabilities and their health consequences are of public health 

significance. The prevalence of developmental disabilities among US children has increased 

during the past two decades: a 17 percent increase in the prevalence of any developmental 

disability occurred between 1997 and 2008.1 This trend has been driven by substantial increases 

in the prevalence of certain conditions such as ASD (289.5%) and ADHD (33%).1 Although 

other studies examining time trends in ASD and ADHD prevalence have varied 

methodologically, their findings generally corroborate that ASD prevalence has increased 

markedly among US children.6–9 Developmental disabilities may be identified during the 

prenatal period until individuals are 22 years old; however, individuals with developmental 

disabilities are often affected in their daily functioning by developmental disabilities throughout 

the lifespan.2,4,10 

 Developmental disabilities adversely impact health-related outcomes for children.2,11,12 

Families of children with developmental disabilities are also more likely than families of 
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children without developmental disabilities to experience adverse financial13,14 and health-related 

impacts.15,16 Due to the rising ASD prevalence and its characterization as a complex 

neurodevelopmental condition causing repetitive behaviors and difficulties with communication 

and social interaction,17 many recent studies of child, family, and health system impacts due to 

developmental disabilities have focused specifically on children with ASD.  

Rationale for the Use of Complementary Health Approaches  

Curative treatments for most developmental disabilities do not presently exist; however, 

early intervention (EI) and early intensive behavioral interventions more specifically may 

improve functional outcomes for young children with developmental disabilities, particularly 

ASD and ADHD.18–22 Early intensive behavioral interventions are, therefore, commonly 

recommended by conventional healthcare providers for young children with certain 

developmental disabilities.10,23,24 As children with developmental disabilities age or if they are 

diagnosed after entering school, other types of behavioral intervention that have been shown to 

be effective at improving functional status such as social skills training, cognitive behavioral 

therapy, behavioral classroom management, behavioral peer interventions or pharmacologic 

intervention (e.g., stimulant medications for children with ADHD)10,18,21,25,26 may be 

recommended by conventional healthcare providers.10,23,24 

Behavioral intervention may, however, take a long time to show any noticeable positive 

effect on child functioning and may not ameliorate symptoms commonly associated with 

developmental disabilities (e.g., gastrointestinal symptoms, sleep disturbances).27,28 Families 

may, consequently, become frustrated in their abilities to effectively treat the underlying 

biochemical and physiological mechanisms (e.g., immune abnormalities/inflammation, oxidative 

stress, disturbed methylation, mitochondrial dysfunction) that they believe cause the symptoms 
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children with developmental disabilities experience.29–33 For these reasons, many children with 

developmental disabilities and their families may use complementary health approaches 

(CHA).27,28,34  

The National Center for Complementary and Integrative Health (NCCIH) defines 

complementary health approaches as “practices and products of non-mainstream origin,” 

including natural products (e.g., vitamins, minerals, herbal supplements), mind and body 

practices (e.g., acupuncture, chiropractic manipulation, yoga), and other approaches (e.g., special 

diets, chelation therapy) that are used together with conventional medicine.35 Alternative health 

approaches also include practices and products of non-mainstream origin, but are used instead of 

conventional healthcare. Because NCCIH reports the use of alternative medicine is uncommon, 

the term complementary health approaches (CHA) rather than complementary and alternative 

medicine (CAM) will be used hereinafter.35 

Evidence regarding the efficacy of many CHA (e.g., acupuncture, fatty acids 

supplementation, hyperbaric oxygen therapy, immune therapies, intravenous secretin, meditation 

therapies, special diets) for children with developmental disabilities is currently limited by the 

dearth and scientific rigor (e.g., a small number of randomized controlled trial studies) of past 

research.29,30,36–46 Moreover, certain modalities that children with ASD and other developmental 

disabilities may use such as antifungal medications (e.g., nystatin, fluconazole), chelation, and 

hyperbaric oxygen therapy, have been shown to have unpleasant side effects and in some cases 

serious health risks (e.g., seizures, pulmonary complications, death).43,47–49 At present, melatonin 

is one of the few modalities generally shown to be efficacious, safe, and recommended for the 

treatment of sleep disturbances in children with developmental disabilities.27,36,45,50 Though many 

CHA used for the treatment of developmental disabilities and associated symptoms among 
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children have limited evidence substantiating their efficacy, conventional healthcare providers 

are encouraged to tolerate and monitor the use of CHA shown to be safe but not necessarily 

efficacious in children with developmental disabilities.27,29,36,45,51 

Use of Complementary Health Approaches: Prevalence and Correlates 

 Use of CHA among US children and their families is relatively prevalent51,52: 11.6 

percent of children aged 4-17 years52 and 34 percent of adults aged > 17 years53 are estimated to 

use CHA according to data from the 2012 National Health Interview Survey. Use of CHA may 

be higher among children with developmental disabilities compared to children without 

disabilities.51 Yet, little research has examined the prevalence of CHA use generally, as well as 

of specific modalities used, among children with developmental disabilities.34,54 Rather, prior 

research has mainly focused on subgroups within this broader population such as children with 

ADHD, ASD, or cerebral palsy (CP).  

 Recent studies estimate that 17.3 percent55 to 28 percent56 of US children with ASD use 

CHA, and that 24.7 percent of US youth (aged 7-17 years) with ADHD use CHA.57 Children 

with ASD are most commonly reported to use special diets (e.g., gluten- or casein-free 

diets),56,58–60 as well as certain natural products (e.g., vitamins, non-vitamin supplements such as 

probiotics and digestive enzymes)56,58–60 and mind and body practices (e.g., yoga, qigong).58–60 

Children with ADHD are most likely to use mind and body practices (e.g., biofeedback, 

meditation, yoga, massage therapy) followed by some natural products (e.g., herbs).54,57 

Similarly, children with CP have been reported to most commonly use mind and body practices 

including acupuncture, massage therapy, and equestrian therapy.54,61,62 Less is known about the 

specific modalities most commonly used by children with other types of developmental 

disabilities (e.g., intellectual disability). 
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 Some research has examined child factors (e.g., age, symptomatology, acceptance of 

treatment) and family factors (e.g., parent race/ethnicity, parent education, census region) 

associated with the use of CHA among children with developmental disabilities, particularly 

among certain subgroups (e.g., ADHD, ASD). Although much of the research conducted on 

child and family factors associated with use of CHA among children with specific developmental 

disabilities (e.g., ASD) has used nonprobability sampling, thereby limiting the generalizability of 

findings. In addition, little research has examined child and family factors associated with CHA 

use among the broader population of US children with developmental disabilities. 

At present, research on associations of health system factors with CHA use among 

children with developmental disabilities and their families has largely focused on access to 

and/or use of conventional healthcare rather than healthcare quality per se.56,57 Communication 

that occurs between children, their family members, and pediatric healthcare providers about 

treatment decisions, including the disclosure of CHA used by children, is part of shared 

treatment decision making63,64 and family-centered care more broadly.65,66 Both family-centered 

care and shared treatment decision making are pediatric healthcare quality constructs theorized to 

promote child health via the receipt of culturally sensitive, effective care.67–70 Yet, little research 

has examined if family-centered care and shared treatment decision making along with other 

pediatric healthcare quality components (e.g., care coordination, diagnostic delays, preventive 

care receipt) are associated with use of CHA among children with developmental disabilities. 

Disclosure of Complementary Health Approaches Used 

Pediatricians and other conventional healthcare providers are recommended to routinely 

communicate with families about and monitor CHA used or considered for children, and when 

necessary, coordinate care with complementary healthcare providers.27,28,51,71–73 Disclosure of 
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CHA used or considered for children with developmental disabilities by their families (or 

children themselves) to conventional healthcare providers is critical, because many CHA have 

been shown to have limited efficacy and safety in treating developmental disabilities and 

associated symptoms.27,29,32,58,74 Therefore, if families do not disclose CHA used or considered to 

their child’s conventional healthcare providers, children may be at increased risk of adverse side 

effects from CHA or harmful interactions between CHA and conventional medical treatments 

that their families may be unaware of.27,30,72 Moreover, even if the safety of CHA used or 

considered by families for their children is not a primary concern, families may experience 

undue burden (e.g., costs, time) from using CHA shown to have limited efficacy for their 

children.72 In some cases, prioritization of using CHA with limited efficacy for children with 

developmental disabilities may also divert already constrained family resources from efficacious 

treatments such as early intensive behavioral interventions. 

Despite the growing recognition among health professionals that the disclosure of CHA 

considered or used by children is important to patient safety and healthcare quality in general, 

little research has examined factors at the child, family, and health system levels associated with 

the disclosure of CHA used by children generally or those with developmental disabilities. Only 

three published studies were identified that examined parent disclosure of CHA used or 

considered for children to conventional healthcare providers.75–77 These studies involved 

nonprobability samples of children, and only one of these studies focused on children with 

developmental disabilities—specifically ASD. Together, findings from these studies suggest that 

parents’ disclosure of CHA used or considered for their children to conventional healthcare 

providers may not occur for many different reasons (e.g., physician lacks knowledge about CHA, 

parent felt it would be unnecessary to inform physician of child’s use of CHA, physician did not 
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ask), and that younger child age and condition severity along with no CHA use by the parent, 

high parent-provider relationship quality, and the use of certain CHA (e.g., mind and body 

practices) may be positively associated with disclosure.75–77 Still, further research is needed to: 

(1) determine associations of child, family, and health system factors with the disclosure of CHA 

used for US children with developmental disabilities by their parents to conventional healthcare 

providers and (2) identify how these factors may promote or impede disclosure of CHA among 

subgroups of children with developmental disabilities, such as ASD, in which CHA use is 

especially prevalent. 

Conceptual Framework 

 

The dissertation was guided by a conceptual framework (Figure 1.1), which was adapted 

from the CAM Healthcare Model.78 The conceptual framework was intended to be 

comprehensive yet focused on CHA use and disclosure (versus all health behaviors and 

interrelated processes of care). Some, but not all, of the framework’s constructs were 

operationalized according to the availability of appropriate measures—particularly for the 

quantitative research components—and the specific aims of the dissertation. Similar to the CAM 

Healthcare Model, sample indicators are bulleted for each construct in Figure 1.1. 
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Figure 1.1. Dissertation Conceptual Framework (adapted from Fouladbakhsh & Stommel, 2007) 

 
*May also be considered at the system- or community-level. 
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The CAM Healthcare Model is a modification to the Behavioral Model of Health 

Services Utilization (hereafter the Behavioral Model).78 The Behavioral Model was chosen as the 

CAM Healthcare Model’s theoretical basis, because it has been widely used to determine factors 

at the individual level associated with conventional health services use and other health 

behaviors among diverse populations of individuals in the US and may, therefore, be modified 

for CHA use.78,79 Like the Behavioral Model, the CAM Healthcare Model includes predisposing, 

enabling, and need factors that influence CHA use while adding certain individual and system-

level constructs (e.g., psychosocial factors such as beliefs regarding self-care or perceived illness 

severity) that may also pull individuals toward using CHA or push them away from using 

conventional healthcare.78  

The CAM Healthcare Model additionally accounts for the multifaceted nature of CHA 

use—including products, practices, as well as provider-directed services—rather than just 

provider directed services.78 The most recent version of the Behavioral Model does more broadly 

include both personal health services and personal health practices; however, purchasable health 

products such as vitamins and minerals are not explicitly indicated.79 In addition, contextual 

characteristics (aggregate health system and community factors) such as community age 

structure, healthcare workforce supply, and community morbidity rates are included in the latest 

version of the Behavioral Model.79 

The CAM Healthcare Model was adapted for the dissertation by taking into consideration 

the most recent version (phase five) of the Behavioral Model, specifically by categorizing the 

main constructs as child, family, and health system characteristics and showing that dynamic, 

bidirectional relationships exist between the various constructs, which Foulabakhsh and Stommel 

(2007) acknowledge to some extent but are explicitly presented in phase five of the Behavioral 
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Model.79 Multiple CAM Healthcare Model constructs including beliefs and values, risk 

perception, and personal factors were also collapsed into one overarching construct labeled 

psychosocial factors to be more consistent with phase five of the Behavioral Model, which only 

includes a beliefs construct.79 This characterization of psychosocial factors within the Behavioral 

Model has been previously suggested for research on populations using long-term or mental 

health services.80,81 The CAM Healthcare Model was further adapted by considering the focus of 

the dissertation on CHA use and disclosure as well as the population of interest—children with 

developmental disabilities. That is, disclosure was included within the health behavior of interest 

(use of CHA), and its outcomes are explicated at the child, family, and health system levels. 

Modality characteristics of CHA used were further aligned with NCCIH’s current categorization 

of CHA (i.e., natural products, mind and body practices, and other approaches) or that of 

Foulabakhsh and Stommel78 which includes CHA providers, products, and practices. 

Specific Aims  

 Use of CHA, including the use of certain modalities with varying levels of evidence 

supporting their efficacy and safety, may be prevalent among children with developmental 

disabilities. Though some past research has examined child and family determinants (e.g., child 

symptomatology, parent education) of CHA use among children with specific developmental 

conditions (e.g., ASD, ADHD), the extent to which factors at the child, family, and health system 

levels are associated with both the use and disclosure of CHA among the broader population of 

US children with developmental disabilities has not yet been determined. For these reasons, this 

dissertation research aimed to: 
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 Specific Aim 1: Profile the use and nondisclosure of CHA among a nationally 

representative sample of children with developmental disabilities by examining associations with 

child, family, and health system factors.  

 Past research on the use of CHA among subgroups of children with developmental 

disabilities suggests that the prevalence of CHA use may be higher among children with ASD 

than among children with other developmental disabilities. Children with ASD have been shown 

to experience greater difficulty accessing needed health services and poorer healthcare quality 

than other children with developmental disabilities;2,11–14,82 however, prior research on factors 

associated with the use of CHA by children with ASD has primarily focused on child and family 

factors rather than health system factors (e.g., care coordination, diagnostic delay, satisfaction 

with conventional care). In addition, no research to date has more specifically examined 

associations of child, family, and health system factors with CHA use among Latino children, 

including those whose parents have limited English proficiency, and non-Latino children with a 

clinical ASD diagnoses. Because Latino children with ASD—particularly those whose parents 

have limited English proficiency—have been underrepresented in past child health services 

research83–85 and may experience even greater disparities in healthcare access and quality than 

non-Latino children with ASD,86,87 determining factors associated with use  of CHA among this 

population is especially important. For these reasons, this dissertation research also aimed to: 

 Specific Aim 2: Determine associations of child, family, and health system factors with 

the use of CHA among a sample of Latino and non-Latino children with ASD from Los Angeles, 

California; Denver, Colorado; or Portland, Oregon. 

 Parent disclosure of the use of CHA for children to conventional healthcare providers is 

important to promote the safety of pediatric patients and the quality of care they experience; 



 

 

 

12 

however, little is known about what factors influence parents’ disclosure of CHA used by their 

children to conventional healthcare providers. Because children with developmental disabilities, 

particularly ASD, may be more likely to use CHA than other children, it is especially important 

to identify factors that promote or impede CHA disclosure among this subpopulation. In 

addition, no published research to date has qualitatively studied why children with ASD use 

CHA. Rather, all published research in this area has been quantitative in nature. This dissertation 

research, therefore, aimed to: 

 Specific Aim 3: Identify child, family, and health system factors perceived to promote or 

impede use and disclosure of CHA from the perspectives of parents whose children have ASD in 

Denver, Colorado or Portland, Oregon. 

 This dissertation research provides new knowledge about associations of child, family, 

and health system factors with CHA use and disclosure among US children with developmental 

disabilities overall, as well as those with ASD more specifically. Some of these factors, such as 

parent self-efficacy to discuss CHA with their child’s healthcare providers and parent-provider 

relationship quality, may be modifiable through parent education and healthcare quality 

improvement (QI) interventions. Thus, research findings may help inform parent education and 

healthcare QI interventions aimed at enhancing awareness, knowledge, communication, and 

shared treatment decision making between families and healthcare providers regarding treatment 

including CHA for children with developmental disabilities. Given federal legislative mandates 

related to patient- and family-centered care and outcomes research, this dissertation’s findings 

may further inform meaningful use guidelines and quality measures being adapted by health 

systems serving children with developmental disabilities and their families. 
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Abstract 

 

Objectives. We aimed to examine use and nondisclosure of complementary health approaches 

(CHA) among US children with developmental disabilities (DD), specifically by determining 

prevalence and correlates. 

Methods. This study was a secondary analysis of 2012 National Health Interview Survey data 

from 2141 children with DD aged 4-17 years.  

Results. Nearly one-quarter (23%) of US children with DD used CHA. Among those with a 

personal health provider, 42% did not disclose some or all CHA used to their provider. The 

adjusted odds of using CHA were greater among those with female gender, higher household 

income, residences not in the South, difficulty accessing care, or comorbid chronic conditions. 

CHA was most commonly used because “it is natural.” Nondisclosure was associated with 

female gender, older age, no functional limitations, less use of conventional services, or use of 

fewer CHA. The most common reason for nondisclosure was the child’s health provider did not 

ask. 

Conclusions. CHA use is common among US children with DD, and nondisclosure is likely 

among those who use CHA. Interventions should target family education and family-provider 

communication about CHA. 
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Introduction 

 

An estimated one in six US children has a developmental disability (DD), such as 

attention deficit/hyperactivity disorder (ADHD), autism spectrum disorder (ASD), or a learning 

disability.1 DD prevalence—particularly for ADHD and ASD—has increased markedly in recent 

years.1 DD include a group of chronic conditions characterized by cognitive, behavioral, and/or 

physical impairments.4 Most DD lack curative treatments4 and have adverse health-related 

impacts for children and their families.2,15,88 DD also incur substantial costs for families and the 

health system.89,90  

Evidence-based treatments to manage DD symptoms exist and are widely recommended 

by conventional healthcare providers (e.g., early intensive behavioral intervention for ASD, 

stimulant medication for ADHD).18,21 These conventional treatments may, however, vary in 

efficacy, take time to show noticeable positive effects, or may not alleviate all concerning 

symptoms associated with DD (e.g., gastrointestinal problems for children with ASD). These 

circumstances may, together with other factors, influence a family’s decision to use 

complementary health approaches (CHA) for their child with DD. 

CHA encompass many modalities developed outside of mainstream medicine including 

natural products (e.g., herbs, vitamins), mind and body practices (e.g., chiropractic 

manipulation), and other approaches (e.g., special diets, chelation).35 CHA are typically used 

together with conventional medicine.35 Though some research has examined CHA use 

prevalence among certain subgroups of children with DD, CHA use prevalence among children 

with DD more broadly remains unknown. Better understanding the prevalence of CHA use 

among this growing subpopulation is particularly important because evidence on the efficacy of 

many modalities used for treating DD is limited.29,32,45 Further, certain modalities such as 
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chelation may have serious health risks (e.g., hypocalcemia, death).48 Health insurance plans also 

generally do not cover CHA, which may cause considerable out-of-pocket costs91 and financial 

burden for the families of children with DD.  

Beyond the importance of knowing how many US children with DD use CHA, increased 

knowledge of what factors are related to CHA use is needed. Prior research has identified some 

CHA use correlates (e.g., symptomatology, parent education, household income) among DD 

subgroups (e.g., ASD, ADHD).34,55–57,74,92 Still, the extent to which a more comprehensive set of 

factors are associated with CHA use among US children with DD has not yet been determined.  

In alignment with national efforts to advance healthcare quality and population health,93 

healthcare providers are recommended to routinely communicate with families about and 

monitor CHA used for children, particularly those with chronic conditions including DD.28,51 A 

critical piece of this communication is the disclosure of CHA considered or used for children 

with DD by their families (or children themselves) to conventional healthcare providers. Because 

many CHA modalities may have limited efficacy, pose health risks, and/or incur substantial 

costs, nondisclosure to healthcare providers may make children with DD and their families more 

susceptible to poor health-related outcomes. Despite increasing recognition that disclosure of 

CHA used by children is important, there is a dearth of research on how likely CHA 

nondisclosure may be and what factors are associated with nondisclosure among US children 

with DD.  

Increased knowledge of CHA use and nondisclosure may inform interventions that 

promote family-provider communication about CHA for children with DD. Conventional 

healthcare providers may, in turn, have a greater opportunity to partner with families in the 

pursuit of effective treatments for DD that will ultimately help optimize the child’s health. This 
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study, therefore, aimed to examine the prevalence and correlates of CHA use and nondisclosure 

among US children with DD. 

Methods 

 

Study Design and Data Source 

 We analyzed 2012 National Health Interview Survey (NHIS) data. The NHIS is a major 

data collection program for the Centers for Disease Control and Prevention (CDC) National 

Center for Health Statistics (NCHS), providing cross-sectional data on the health of the US 

civilian, non-institutionalized population since 1957.94 The 2012 NHIS is the most recent NHIS 

to include the Child Complementary and Alternative Medicine (CAM) Supplement 

Questionnaire. The supplement, sponsored by the National Center for Complementary and 

Integrative Health, was intended to provide nationally representative information on CAM use 

among children age 4-17 years.95 The final response rate for the 2012 child data files was 

69.7%.94 The Institutional Review Board at the affiliated university determined this study did not 

require review. 

Sample 

Of children aged 4-17 years (n = 10,185) who completed the 2012 NHIS Child CAM 

Supplement Questionnaire, 2141 were determined to have one or more DD. To determine DD 

status, we used the CDC’s current DD definition4 and past research on the prevalence of DD 

among US children.1,2 Specifically, DD status was based on affirmative responses by the child’s 

parent or other guardian (hereinafter parent) to a series of questions in the 2012 NHIS Sample 

Child Core. The questions asked if the child had ADHD, ASD, cerebral palsy, Down syndrome, 

intellectual disability, seizures, stammering or stuttering, moderate to profound hearing loss, 

visual impairment including blindness, learning disorders, or other developmental delays. 
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Predisposing, Enabling, and Healthcare Need Factors 

 We used the CAM Healthcare Model,78 a modification to the Behavioral Model of Health 

Services Utilization,79 as the theoretical basis for determining factors potentially correlated with 

CHA use and nondisclosure. Predisposing factors reflecting a child’s propensity to use or not 

disclose CHA included child age, gender, race/ethnicity, parent education level, and family 

structure. Enabling factors reflecting resources affecting CHA use or nondisclosure included 

household income relative to the federal poverty level (FPL), health insurance coverage, 

household employment, and census region. Healthcare need factors were any problem or delay 

accessing conventional healthcare (e.g., prescription medication, mental healthcare); current use 

of three or more conventional healthcare services (i.e., office visits, specialty care, emergency 

department visit, mental healthcare, therapy services, prescription medication, special education, 

or early intervention); and comorbidity according to the 38 chronic conditions asked about in the 

2012 NHIS. Additionally, healthcare need factors included functional limitations based on if the 

child had any impairment limiting his/her physical abilities (e.g., walking); used special 

equipment (e.g., wheelchair); or had difficulties with emotions, concentration, behavior, or 

getting along with others that limited his/her daily activities. To account for confounding when 

examining nondisclosure correlates, we also included the number of CHA used in the past year 

dichotomized at the median of one.  

Use and Nondisclosure of Complementary Health Approaches 

Children were determined to have used any CHA if they had at least one affirmative 

response to items asking, “During the past 12-months, did [child] use…?” They were asked 

about the following modalities: chelation, Ayurveda, acupuncture, qi gong, hypnosis, 

biofeedback, energy healing, craniosacral therapy, naturopathy, Tai chi, traditional healers (e.g., 
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Native American Healer/Medicine Man), movement therapy (e.g., Pilates), guided imagery, 

meditation, special diets (i.e., vegetarian or vegan), homeopathy, massage therapy, yoga, 

chiropractic or osteopathic manipulation, herbal or non-vitamin supplements (e.g., fish oil, 

melatonin), specific minerals (i.e., calcium, magnesium, iron, chromium, zinc, selenium, 

potassium), and specific vitamins (i.e., A, B, C, D, E, H, K). To have been counted as using 

acupuncture, Ayurveda, biofeedback, chelation, chiropractic or osteopathic manipulation, 

craniosacral therapy, energy healing therapy, hypnosis, massage, movement and exercise 

techniques, or naturopathy, the child had to have seen a practitioner for the modality in the past 

12-months or the child used the given modality in the past 12-months. Although we included 

specific vitamins and/or specific minerals, we excluded multivitamins/minerals from our 

measure as per past research.52  

To further characterize CHA use, we also examined reasons for use that were asked of 

children who used CHA or had seen a provider for CHA in the past 12-months. For up to three 

modalities, excluding multivitamins/minerals, specific vitamins, specific minerals, and chelation, 

those considered most important for the child’s health were further selected. Then for each 

selected modality, 14 reasons for use were asked about (Figure 2.1).   

CHA nondisclosure was only assessed among children with a usual source of healthcare 

and a personal health provider, defined as a health professional who knew the child well and was 

familiar with the child’s health history (e.g., general doctor, nurse practitioner). To have been 

asked about CHA nondisclosure, the child additionally needed to have used one or more CHA 

from the subset of modalities that reasons for use were asked about. The following item was 

asked for up to three of these modalities, which were reported as most important to the child’s 

health, “During the past 12-months, did you let [child]'s personal health provider know about 
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[his/her] use of [modality]?” Nondisclosure of any CHA was defined when the parent said “No” 

for any of the modalities asked about. Because correlates of nondisclosure of any versus all CHA 

asked about may differ among children with DD, we also included a nondisclosure of all CHA 

measure (i.e., when nondisclosure was reported for all modalities asked about). Eight reasons 

were asked about when any nondisclosure was reported (Figure 2.2). We examined six reasons, 

collapsing three reasons into a single variable about negative provider reaction, due to low 

response frequency and content similarity.  

Analysis 

 To describe the sample and estimate the prevalence of CHA use and nondisclosure 

among US children with DD, univariate descriptive statistics were first computed for all 

variables of interest. Bivariate statistics were then computed to determine differences in the 

distributions of predisposing, enabling, and healthcare need variables by CHA use and 

nondisclosure. Bivariate analysis results informed three multivariable logistic regression models 

fit to determine adjusted associations of predisposing, enabling, and healthcare need factors with 

(1) any CHA use, (2) nondisclosure of any CHA, and (3) nondisclosure of all CHA. Factors that 

had an unadjusted association with CHA use and/or nondisclosure significant at a P < .10 level 

were initially included in the respective multivariable model but were only retained if their 

association remained statistically significant at the P < .05 level. Given sample size constraints, 

we descriptively examined reasons for CHA use and nondisclosure. We weighted analyses per 

NCHS guidance94 and performed them in Stata 14.2. 

Results 
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Population Characteristics 

 The sample represented an estimated 12,382,376 US children aged 4-17 years with DD. 

The most common DD was ADHD (47.4%) followed by learning disabilities (39.5%). Mean 

child age was 11 years (SD = 3.8 years). Many children with DD were male, non-Hispanic white, 

had at least one parent with more than a high school education, had a household income level 

above the FPL, had one or more working adult in their household, had no problems or delays 

accessing conventional care, and had comorbid chronic conditions (Table 2.1).  

Use of Complementary Health Approaches 

 Among US children aged 4-17 years with DD, 23.3% (95% CI: 21.0%-25.8%) or an 

estimated 2,841,436 children reported using any CHA in the past year. Specific vitamins 

(14.7%), herbal supplements (8.1%), and specific minerals (7.7%) were the most commonly used 

modalities followed by and chiropractic or osteopathic manipulation (3.2%). Bivariate results 

showed children with DD were most likely to use CHA if they were older (aged 13-17 years), 

female, non-Hispanic white or other race, had at least one parent with more than a high school 

education, had a household income level > 199% FPL, had private health insurance, had at least 

one working adult in their household, did not live in the South, experienced problems or delays 

accessing conventional healthcare, used three or more conventional healthcare services, had 

comorbid conditions, or experienced functional limitations (Table 2.2). Multivariable logistic 

regression model results showed higher adjusted odds of CHA use for children with DD who 

were female, had a higher household income level, did not live in the South, experienced any 

problem or delay accessing conventional care, or had one or more comorbid chronic condition 

(Table 2.2). Among children with DD who used one or more of the select CHA modalities, the 

most frequently reported reasons for use were because it is natural, for the child’s general 



 

 

 

22 

wellness or disease prevention, and because it treats the cause not just the symptoms (Figure 

2.1). 

Nondisclosure  

 Among US children aged 4-17 years with DD who used one or more CHA in the past 

year and had a personal health provider, 41.9% (95% CI: 34.2%-50.0%) or an estimated 533,333 

children reported nondisclosure of any CHA used. An estimated 36.2% (95% CI: 28.3%-45.0%) 

or 461,750 children reported nondisclosure of all CHA used. The most frequently nondisclosed 

modalities were herbal supplements (i.e., fish oil, melatonin, probiotics), certain mind and body 

practices (i.e., yoga, tai chi, qi gong, chiropractic or osteopathic manipulation), and homeopathy 

(data not shown). Bivariate results showed children with DD who were female, used fewer 

conventional health services, or did not have functional limitations were most likely to have any 

nondisclosure (Table 2.3). Multivariable model results demonstrated children with DD who were 

female or had no functional limitations had higher adjusted odds of nondisclosure of any CHA 

(Table 2.3). For nondisclosure of all CHA used, bivariate results showed children with DD who 

were older, used fewer conventional health services, did not have functional limitations, or used 

only one modality (vs. 2+) were most likely to have nondisclosure of all (Table 2.3). Older age, 

use of two or fewer conventional healthcare services, or use of one modality were associated 

with higher adjusted odds of nondisclosure of all CHA reported (Table 2.3). The most frequently 

reported nondisclosure reason was that the child’s personal health provider did not ask (Figure 

2.2). 

Discussion 
 

This study is one of the first to examine the prevalence and correlates of CHA use and 

nondisclosure among US children with DD. Previous studies of the larger US child population 
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found lower CHA use prevalence (12.0% in 2007 and 11.6% in 2012)52 than were found in this 

study of children with DD. This difference may be due in part to use of a more stringent CHA 

use measure, which excludes multivitamins/minerals, specific vitamins, and specific minerals. 

Prior research utilizing data from other surveys among subgroups of US children with DD has, 

however, shown prevalence of CHA use closer to this study, ranging from 17.3%55 to 28.0%56 

for children with ASD and 10.2%92 to 24.7%57 for children with ADHD. Our findings similarly 

suggest that CHA use may be more common among children with DD than among children 

generally in the US. To determine trends in CHA use over time among children with DD, 

consistent measurement and sampling are needed in future research.  

Being female, higher household income, not living in the South, difficulty accessing 

healthcare, and comorbidity were each associated with greater odds of CHA use. These findings 

are consistent with past research suggesting female versus male children with mental health 

conditions including ADHD57 are more likely to use CHA. Past research similarly shows that 

children with ADHD who have higher household income are more likely to use CHA.57,92 Our 

study findings regarding regional variation in CHA use among children with DD are also 

consistent with past research demonstrating children with ADHD92 or ASD55 in the South are 

less likely to use CHA. Past research additionally shows that various markers of elevated 

healthcare need (e.g., problems accessing care, service use, comorbidity, symptom severity) are 

associated with greater CHA use in DD subgroups (e.g., ASD, ADHD),56,57,59,74,92 and our study 

also showed that problems accessing healthcare and comorbidity were associated with greater 

odds of CHA use among children with DD. Future research is needed to determine how different 

aspects of healthcare need may interact over time in relationship to CHA use for children with 

DD. 
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The most frequently reported reason for use (i.e., it is natural) among children with DD 

who used any CHA aligns with some prior research demonstrating parents use CHA because 

they believe CHA is safer than other treatments (e.g., medication),74 even though this may not be 

true. We also found the use of CHA to treat the cause not just the symptoms was another 

frequently reported reason. A potential rationale for CHA use by children with ASD and other 

neurodevelopmental disorders—particularly the use of biomedical modalities (e.g., omega-3 

fatty acids, chelation)—is that they are believed to address underlying disease mechanisms (e.g., 

oxidative stress, immune abnormalities).29 Our study suggests this belief may contribute to CHA 

use in children with DD more broadly. Still, how these and other beliefs, together, drive patterns 

of conventional healthcare and CHA use in children with DD remains largely unstudied and an 

area for future research. 

 We found nondisclosure was relatively common for some or all modalities reported to be 

most important for the child’s health. Past studies75–77 have found higher nondisclosure rates for 

other specific populations (e.g., children with asthma). Methodological differences (e.g., 

nonprobability versus probability sampling) may account for some of this variation or it may be 

that children with DD are relatively well-connected to the health system and are more likely to 

disclose CHA use. We also found discrepancies in the factors significantly associated with 

nondisclosure of any versus all CHA modalities used by children with DD. Specifically, though 

nondisclosure of any CHA may be more likely for female children or those without functional 

limitations, nondisclosure of all modalities may most commonly occur among older children, 

those receiving fewer conventional care services, or those using few CHA modalities. Overall, 

our study’s findings align with past research showing younger age, more severe 

symptomatology, and routine conventional health services use may prompt disclosure. Gender 



 

 

 

25 

has not, however, been a characteristic previously identified as potentially influencing 

nondisclosure among children with DD, suggesting greater exploration of gender-based 

differences in family-provider communication about CHA use in children with DD is needed. 

Like past research,75–77 the most frequently reported reasons for nondisclosure were that the 

child’s health provider did not ask or that the family felt the child’s provider did not need to 

know, pointing to a need for improved family-provider communication about CHA and 

increased education about DD treatment options including CHA.  

 Our findings should be interpreted with several limitations in mind. Foremost, the cross-

sectional design precludes any causal inferences from being drawn. Descriptive results on 

reasons for CHA use and nondisclosure do, however, provide some insight about the motivations 

for these actions. Future longitudinal and mixed methods research is needed to better understand 

why families use CHA for children with DD and do not disclose it to their child’s health 

provider. Though the definitions used to construct measures of DD status, as well as CHA use 

and nondisclosure, are congruent with past research, measurement variability across the entire 

body of relevant research may contribute to differences in findings. For example, modalities 

asked about in the 2012 NHIS CAM supplement did not include the full universe of modalities. 

We also included specific vitamins and/or specific minerals in defining our CHA use measure, 

while other research has not. Similarly, nondisclosure of CHA used was only assessed among a 

subset of children in the 2012 NHIS—children who used certain modalities and had a personal 

health provider. Further research is needed to better understand nondisclosure among the broader 

population of children with DD who may not have a personal health provider and/or use 

modalities that were not asked about (e.g., prayer, hyperbaric oxygen therapy, essential oils).  
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Public Health Implications 

 CHA use is prevalent among children with DD nationwide. The most common reason for 

CHA use (“it is natural”) reflects the perception that CHA may be safe or safer than other 

treatments. This perception may be consistent with current scientific evidence for some CHA 

used to treat DD, while for other CHA it may not be. The information accessed by families about 

treatment options may influence their perceptions about the efficacy and safety of CHA. Families 

of children with DD may view public health professionals as information resources or brokers 

regarding DD treatment options, including CHA. Public health professionals may, however, 

possess limited knowledge of DD treatment options.96 Increased education for public health 

professionals about CHA in general, as well as about credible information sources on DD 

treatment options is needed. Greater knowledge of DD treatments among public health 

professionals may, in turn, help families to better understand the safety and efficacy of CHA 

along with other DD treatment options. Disclosure of CHA is necessary for shared treatment 

decision-making to occur. Our study revealed nondisclosure may be common among children 

with DD. Common reasons for nondisclosure highlight a need for improved family-provider 

communication about CHA, specifically in terms of providers initiating dialogue about CHA 

during visits. Provider prompts in electronic health record system to ask families about dietary 

supplements or other CHA reported on intake forms, as well as brief training to enhance 

providers’ family-centered communication in discussing health risks97 may be used to increase 

disclosure of CHA. Interventions informed by this study’s findings may help improve care for 

children with DD, particularly related to CHA use and nondisclosure.  
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Table 2.1. Characteristics of US Children with DD aged 4-17 years (n = 2,141) 
  n % 

Predisposing characteristics 

Age, years   
  4-9 757 36.50 

  10-12  498 24.70 

  13-17 886 38.80 

Gender   
  Female 798 36.70 

  Male  1,343 63.30 

Race/ethnicity   
  White, non-Hispanic 1,107 59.12 

  Hispanic  504 18.89 

  Black, non-Hispanic  342 14.15 

  Other race, non-Hispanic  188 7.83 

Highest parent education level   
 ≤ High school diploma or GED 753 32.32 

  More than high school  1,385 67.68 

Family structure   
  2 parent biological/adoptive 683 35.62 

  2 parent with step parent 160 9.14 

  Single mother 413 16.83 

  Other family structure  884 38.40 

Enabling resources 

Household income level 
  

  0-99% FPL  590 27.72 

  100-199% FPL 554 24.63 

  200-399% FPL  551 25.59 

  ≥ 400% FPL 446 22.06 

Health insurance coverage 
  

  Public insurance or uninsured  1,217 54.90 

  Any private insurance 914 45.10 

Household employment   
  ≥ 1 adult working  1,771 84.81 

  No adults working 370 15.19 

Census region   
  Midwest  436 22.58 

  Northeast 359 15.78 

  South 816 40.05 

  West 530 21.59 

Healthcare need factors 

Problems or delays getting care   
  No problems or delays 1,729 80.57 

   ≥ 1 problem or delay 412 19.43 

Conventional care use   
   ≤ 2 services 1,132 52.05 

    3 or more services  1,009 47.95 

Chronic condition comorbidity   
  1 chronic condition 512 23.61 

   ≥ 2 of 38 chronic conditions  1,629 76.39 

Functional limitations status   
  No functional limitations  1,430 66.73 

  Functional limitations  707 33.27 

Overall health status   
  Excellent or very good  1,466 69.60 

  Good, fair, or poor 675 30.40 
Percentages were computed using weighted analyses. 
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Table 2.2. Bivariatea and Multivariable Associationsb of CHA Use with Predisposing, Enabling, 

and Healthcare Need Factors among US Children with DD aged 4-17 years (n = 2,103)  
%  OR (95% CI) aOR (95% CI) 

Predisposing characteristics       

Age, years   

  4-9  19.40 1.00 — 

  10-12 23.83 1.30 (0.91-1.86) — 

  13-17 26.68 1.51 (1.12-2.05) — 

Gender   

  Female 26.85 1.36 (1.04-1.77) 1.38 (1.06-1.81)* 

  Male 21.27 1.00 1.00 

Race/ethnicity   

  White, non-Hispanic 25.11 1.00 — 

  Hispanic 19.39 0.72 (0.52-0.98) — 

  Black, non-Hispanic 15.77 0.56 (0.37-0.85) — 

  Other race, non-Hispanic 33.13 1.48 (0.96-2.27) — 

Highest parent education level   

 ≤ High school diploma or GED 16.55 1.00 — 

  More than high school 26.49 1.82 (1.37-2.40) — 

Family structure   

  2 parent biological or adoptive 25.60 1.00 — 

  2 parent with step parent  26.58 1.05 (0.62-1.79) — 

  Single mother 20.29 0.74 (0.50-1.09) — 

  Other family structure 21.72 0.81 (0.60-1.09) — 

Enabling resources       

Household income   

  0-99% FPL 16.09 1.00 1.00 

  100-199% FPL  17.76 1.13 (0.77-1.66) 1.23 (0.83-1.83) 

  200-399% FPL  25.85 1.82 (1.28-2.57) 2.09 (1.44-3.03)*** 

  ≥ 400% FPL 35.60 2.88 (1.99-4.17)  3.50 (2.35-5.21)*** 

Health insurance coverage   

  Public insurance only/uninsured  17.79 1.00 — 

  Any private insurance  29.89 1.97 (1.52-2.56) — 

Household employment   

  ≥ 1 adult working   24.52 1.00 — 

  No adults working 16.50 0.61 (0.43-0.86) — 

Census region   

  South 16.66 1.00 — 

  West 31.54 2.30 (1.60-3.33) 2.24 (1.56-3.22)*** 

  Northeast 25.75 1.73 (1.18-2.55) 1.52 (1.02-2.26)* 

  Midwest 25.66 1.73 (1.23-2.43) 1.69 (1.20-2.39)** 

Healthcare need factors       

Problems or delays getting conventional care   

  No problems or delays  21.83 1.00 1.00 

   ≥ 1 problem and/or delay  29.50 1.50 (1.10-2.04) 1.64 (1.23-2.20)** 

Conventional care utilization   

   ≤ 2 conventional care services 20.63 1.00 — 

    3 or more conventional care services  26.29 1.37 (1.04-1.82) — 

Chronic condition comorbidity   

  1 chronic condition  17.09 1.00 — 

   ≥ 2 of 38 chronic conditions 25.27 1.64 (1.16-2.32) 1.71 (1.18-2.48)** 

Functional limitations   

  No functional limitations 21.54 1.00 — 

  Functional limitations 26.91 1.34 (1.02-1.77) — 

Overall health status   

  Excellent or very good 23.13 1.00 — 

  Poor, fair, or good 23.75 1.04 (0.78-1.37) — 
aBolded values indicate the unadjusted association was significant at a P < .10 level and was initially included in the 

multivariable model. All analyses were weighted. For the multivariable model results: ***P < .001, **P < .01, *P < .05 
bOnly the final multivariable model results are shown. Dashes indicate variables were not included or were removed. 
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Table 2.3. Bivariatea and Multivariable Associationsb of CHA Nondisclosure with Predisposing, Enabling, and 

Healthcare Need Factors among US Children with DD aged 4-17 Years (n = 223) 
  Nondisclosure of Any CHA  Nondisclosure of All CHA   

% OR (95% CI) aOR (95% CI) %   OR (95% CI) aOR (95% CI) 

Predisposing characteristics           

Age, years 
   

 
  4-9  30.85 1.00 — 24.53 1.00 1.00 

  10-12 51.34 2.36 (0.98-5.73) — 39.39 2.00 (0.81-4.94) 2.32 (0.91-

5.92) 

  13-17 44.75 1.82 (0.89-3.72) — 44.11 2.42 (1.17-5.04) 2.40  

(1.16-4.97)* 

Gender 
   

 
  Female 55.67 2.76 (1.41-5.40) 2.74 (1.41-5.32)** 43.35 1.72 (0.85-3.47) — 

  Male 31.26 1.00 1.00 30.78 1.00 — 

Race/ethnicity 
   

 
  White, non-Hispanic 42.27 1.00 — 37.30 1.00 — 

  Hispanic 41.66 0.98 (0.36-2.63) — 26.23 0.60 (0.23-1.58) — 

  Black, non-Hispanic 44.52 1.10 (0.32-3.80) — 44.52 1.35 (0.38-4.80) — 

  Other race, non-Hispanic 38.62 0.86 (0.31-2.37) — 35.51 0.93 (0.34-2.51) — 

Highest parent education 

level 

   

 
 ≤ High school diploma or 

GED 

38.67 1.00 — 38.67 1.00 — 

  More than high school 42.39 1.17 (0.44-3.12) — 35.83 0.89 (0.33-2.39) — 

Family structure 
   

 
  2 parent biological or 

adoptive 

39.60 1.00 — 35.04 1.00 — 

  2 parent with step parent  54.03 1.79 (0.50-6.61) — 45.22 1.53 (0.43-5.44) — 

  Single mother 32.96 0.75 (0.22-2.60) — 29.50 0.78 (0.21-2.92) — 

  Other family structure 44.66 1.23 (0.63-2.40) — 37.69 1.12 (0.55-2.29) — 

Enabling resources           

Household income level 
   

 
  0-99% FPL 43.03 1.00 — 37.21 1.00 — 

  100-199% FPL  52.72 1.47 (0.48-4.58) — 39.56 1.10 (0.33-3.70) — 

  200-399% FPL  38.85 0.84 (0.33-2.18) — 42.42 1.24 (0.46-3.35) — 

  ≥ 400% FPL 38.68 0.84 (0.33-2.12) — 30.10 0.73 (0.27-1.93) — 

Health insurance coverage 
   

 
  Public insurance or 

uninsured  

48.44 1.00 — 44.53 1.00 — 

  Any private insurance  38.27 0.66 (0.34-1.27) — 31.49 0.57 (0.29-1.14) — 

Household employment 
   

 
  ≥ 1 adult working   41.87 1.00 — 36.33 1.00 — 

  No adults working 41.71 0.99 (0.41-2.43) — 35.41 0.96 (0.38-2.42) — 

Census region 
   

 
  South 46.56 1.00 — 42.58 1.00 — 

  West 39.28 0.74 (0.33-1.66) — 31.98 0.63 (0.26-1.57) — 

  Northeast 43.23 0.87 (0.26-2.95) — 37.07 0.79 (0.22-2.82) — 

  Midwest 39.23 0.74 (0.31-1.76) — 34.29 0.70 (0.29-1.73) — 

Healthcare need factors           

Problems or delays getting 

care 

   

 
  No problems or delays  41.73 1.00 — 36.56 1.00 — 

   ≥ 1 problem and/or delay  42.33 1.03 (0.44-2.36) — 35.03 0.94 (0.40-2.19) — 

Conventional care use 
   

 
  ≤ 2 services 50.81 1.83 (0.91-3.69) — 49.15 2.50 (1.22-5.12) 3.08  

(1.40-6.79)** 

  3 or more services  36.07 1.00 — 27.89 1.00 1.00 
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Table 2.3. Continued 

 
Chronic condition 

comorbidity 

   

 
  1 chronic condition  46.12 1.00 — 50.67 1.00 — 

   ≥ 2 of 38 chronic 

conditions 

41.21 0.82 (0.28-2.42) — 34.05 0.50 (0.17-1.48) — 

Functional limitations status 
   

 
  No functional limitations 48.49 2.13 (1.08-4.22) 2.11 (1.05-4.22)* 43.18 2.34 (1.15-4.78) — 

  Functional limitations 30.63 1.00 1.00 24.50 1.00 — 

Overall health status 
   

 
  Excellent or very good 44.08 1.00 — 40.29 1.00 — 

  Poor, fair, or good 36.51 0.73 (0.35-1.52) — 26.51 0.53 (0.25-1.16) — 

Number of CHA usedc       

  1 modality  43.01 1.12 (0.59-2.13) 
— 

45.71 2.91 (1.43-5.94) 
3.64  

(1.70-7.81)** 

  2 or more modalities  40.17 1.00 — 22.43 1.00 1.00 
aBolded values indicate the unadjusted association was significant at a P < .10 level and was initially included in the multivariable model. For 

the multivariable model results:  **P < .01, *P < .05 
bOnly the final multivariable model results are shown. Dashes indicate variables were not included or were removed. 
cThe number of CHA modalities reported by children with DD ranged from 1-7, with the median number of modalities used = 1. 
All analyses were weighted. 
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  Recommended by a co-worker of child's family

  To improve child's sports/athletic performance

  Recommended by a friend

  To improve child's energy

  Recommended by a medical doctor

  To improve child's immune function

  Part of child's upbringing

  To improve child's memory/concentration

  Focuses on the whole person, mind, body, and spirit

  For specific health problems, symptoms, or conditions

  Recommended by a family member

  Treats the cause and not just the symptoms

  For child's general wellness or disease prevention

  It is natural

Weighted Relative Frequency

Figure 2.1. Reasons for Use of Complementary Health Approaches among US Children with DD aged 4-17 years 

(n = 255) 
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  Provider did not give parent enough time to tell

  Parent concerned about negative reaction from child's provider

  Parent did not think child's provider knew as much as them

  Child not using CHA modality at the time it was asked about

 Parent did not think child's provider needed to know

  Child's provider did not ask about CHA

Unweighted Frequency 

Figure 2.2. Reasons for Nondisclosure among US Children with DD aged 4-17 years (n = 95)

Frequencies shown due to high relative standard errors > 30 percent and unreliability of weighted percentages. 
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Endnote 
iChronic conditions included all developmental disabilities; asthma; congenital heart disease; other heart condition; 

cystic fibrosis; diabetes; sickle cell anemia; constipation severe enough to require medication; hypertension; high 

blood pressure; high cholesterol; frequent or severe headaches, including migraines or recurrent headaches other 

than migraine; other chronic pain; frequent anxiety; frequent stress; regular excessive sleepiness during the day; 

regular insomnia or trouble sleeping; food or digestive allergies; frequent repeated diarrhea or colitis; hay fever; 

respiratory allergy; three or more ear infections; eczema or skin allergy; problems with being overweight; and 

anemia. 
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Abstract 

Autism spectrum disorder (ASD) is prevalent, and children with ASD frequently 

experience poor quality of care and health. Complementary health approaches (CHA), including 

some ineffective and/or costly modalities, are often used by children with ASD. Greater 

knowledge of why children with ASD use CHA is needed to optimize their treatment trajectories. 

We conducted a mixed methods study to identify what and how child, family, and health system 

factors are associated with CHA use among children with ASD. A cross-sectional survey was 

used to gather parent-reported data about CHA use and other factors on randomly sampled 

children with ASD from three cities in the United States (N=352). In-depth interviews were then 

conducted with 31 parents who reported CHA use for their child with ASD. Survey data were 

analyzed with multivariable logistic regression, and content analysis of interview data generated 

possible explanations for quantitative results. Results showed that as child age increased, the 

adjusted odds of CHA use decreased. The adjusted odds of CHA use was also higher among 

participants who believed ASD has major consequences, those who lived in Portland or Denver, 

and those who used medication. Nine themes helped to explain these results: CHA use is viewed 

as no longer necessary when ASD symptoms change with age, parents believe there is a critical 

period to act by using CHA when children are younger, CHA are viewed as safe for young 

children, parents believe they can reduce ASD impact by using CHA, conventional healthcare is 

viewed as ineffective for ASD, CHA are viewed as effective for ASD, CHA are widely accepted 

in the family’s community, CHA are readily accessible, and ASD may necessitate multiple 

approaches including medication and CHA. Findings suggest CHA use for ASD is multifactorial, 

and communication about treatment options may improve healthcare quality for children with 

ASD.  
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Introduction 

Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder 

characterized by impairment in social interaction and behavioral functioning.17 ASD is often 

diagnosed in early childhood98 and has become increasingly prevalent in recent years among 

children in the United States7 and other developed countries.99 Some treatments, such as early 

intensive behavioral intervention, are recommended by conventional healthcare providers for 

children with ASD because they may improve core and associated symptoms over time.21,23 Still, 

no curative treatments for ASD presently exist.  

Within this context, families of children with ASD may use complementary health 

approaches (CHA) including modalities with limited efficacy and/or safety. CHA encompass a 

wide array of modalities developed outside of mainstream or conventional medicine including 

natural products (e.g., vitamins, minerals, herbal supplements), mind and body practices (e.g., 

chiropractic manipulation, massage therapy, yoga), and other approaches (e.g., special diets, 

chelation, hyperbaric oxygen therapy).35 Findings from cross-sectional studies suggest the 

prevalence of CHA use among children with ASD in the US and Europe may range from 

17.3%55 to 47.0%.60 Results from several case-control studies conducted in the US or Canada 

further suggest that CHA use may be more common in children with ASD compared to other 

children, even those with other developmental disabilities.34,59,77  

Greater knowledge of factors motivating families to use CHA for children with ASD is 

needed for multiple reasons. First, improving understanding of CHA use is important because it 

is relatively prevalent. Second, many CHA modalities have limited evidence of efficacy and 

safety for treating ASD symptoms.29,32,36,37,40,45,46,100–103 Third, use of CHA may incur out-of-

pocket costs,72,91 for a subgroup of children and families already prone to experience high 
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financial burden.104 Methodological differences (e.g., definition and measurement of CHA use 

and correlates) and limitations (e.g., cross-sectional design, nonprobability sampling) in previous 

research on CHA use and its correlates in this child subpopulation constrain understanding of 

why children with ASD may use CHA. For example, some research suggests that CHA use may 

be more common among younger versus older children ASD,105 while other past studies suggest 

age may not have any practical or statistically significant association with CHA use among 

children with ASD.56,60,98 Moreover, given the primarily quantitative nature of past research, we 

can only speculate about how age may influence CHA use among children with ASD.  

In reviewing the literature on the prevalence and correlates of CHA use among children 

with ASD, findings across studies suggest ASD symptomatology,56,58–60,106 greater parent 

education,34,58,60,74,77,105 and use of multiple health services34,60,105 may be associated with an 

increased likelihood of CHA use. Discrepant findings have emerged regarding the relationship of 

age, gender, and race/ethnicity with CHA use among children with ASD.34,55,56,58–60,74,77,105–107 

Further, little research has qualitatively examined how these factors may relate to CHA use in 

children with ASD.  

For these reasons, additional research is needed to establish a more comprehensive 

understanding of why children with ASD use CHA. This study was, therefore, intended to 

generate new knowledge on this topic. In specific, we aimed to (1) identify ecological factors at 

the child, family, and health system levels influencing the use of CHA among children with 

ASD; and (2) describe, from the parent perspective, how these factors may affect the use of CHA 

for children with ASD. We adapted the Complementary and Alternative Medicine (CAM) 

Healthcare Model,78 which is a modification to the Behavioral Model of Health Services 

Utilization,79 as the conceptual framework to guide our study (Supplemental material). 
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Methods 

 This study was added to a larger study investigating barriers to autism care for Latino 

children. We used an embedded mixed methods design108 in which qualitative data were used to 

help explain quantitative results about associations of ecological (child, family, health system) 

factors associated with CHA use among children with ASD. Integration of results occurred after 

both quantitative and qualitative data collection and analysis were completed. The Institutional 

Review Boards at the affiliated universities approved the study. 

Quantitative Methods 

 Data source and sample. A cross-sectional survey of parents of children with ASD seen 

at ASD clinics in three cities in the US (Los Angeles, California; Denver, Colorado; and 

Portland, Oregon) was conducted from March 2014 to October 2015. A probability sample of 

Latino and non-Latino white children aged 2-10 years with an ASD diagnosis confirmed in the 

past five years was selected from each site. The survey was mailed or administered over the 

phone in English or Spanish by a trained interviewer to parents of children with ASD who 

wanted to participate. The survey response rate was 76.2%, and the final sample included 352 

children with ASD across the three sites. The survey methodology has been previously 

described.109 A secondary analysis of the survey data was performed for this study. 

 Survey. The survey included 34 items. Whenever possible, previously used and/or 

validated survey items were included. Items assessing child and family characteristics were 

primarily adapted from the US Census American Community Survey110 and the 2009/10 

National Survey of Children with Special Health Care Needs.111 Items on autism services use 

were largely adapted from the 2011 Survey of Pathways to Diagnosis and Services.112 Because 

validated and previously used measures for certain concepts such as barriers to ASD care and 
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ASD stigma did not exist, new measures were developed. The initial survey instrument was 

refined based on feedback from Autism Parent Advisory Committees at two sites and pilot 

testing with 20 parents of children with ASD.   

 Child, family, and health system factors. The conceptual framework (Supplemental 

Material) guided selection of variables indicative of factors at the child, family, or health system 

levels potentially associated with CHA use among children with ASD. As shown in Table 1, 

child level factors included child age, age of initial ASD diagnosis, gender, health insurance 

coverage, and ASD severity. Family level factors included ethnicity and language, number of 

children per household, number of children with ASD per household, parent nativity, family 

structure, years of parent education, parent employment, and delay between when parent was 

first concerned about the child’s development and when the parent talked about concerns with a 

healthcare provider. Family level factors also included parent beliefs about ASD (i.e., ASD is 

lifelong versus temporary, challenges of ASD can be decreased with treatment, parent has the 

power to change child’s ASD, ASD is a mystery, parent becomes upset when thinking about 

child’s ASD, and ASD has major consequences on the child’s life). Parent belief items were 

rated on a four-point Likert scale, ranging from 1=strongly disagree to 4=strongly agree; due to 

response distributions, we subsequently dichotomized responses into disagree (i.e., strongly 

disagree or disagree) or agree (i.e., strongly agree or agree). Health system factors included 

perceived ASD stigma in the community,113 study site, delay between when parent first talked 

with a healthcare provider about concerns regarding their child’s development and initial ASD 

diagnosis (i.e., diagnostic delay),98 number of barriers experienced when accessing ASD care,109 

number of conventional therapy services used (i.e., speech and language therapy, social skills 

training, occupational therapy, psychological counseling, applied behavioral analysis, other 
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behavioral therapy, other therapy), total hours of home or school therapy services child usually 

received, special education receipt, applied behavioral analysis (ABA) use, and prescription 

and/or over-the-counter (OTC) medication use for the child’s ASD symptoms. 

 Use of complementary health approaches. Parents were asked “Does your child 

currently use any of these medications or treatments for his/her ASD symptoms?” If respondents 

indicated any of the following treatment types, the child was determined to use CHA: (1) 

vitamins; (2) herbal supplements; (3) dietary treatments, such as gluten-free or low sugar diet; 

(4) chiropractic, acupuncture, or massage therapy; (5) traditional healers; or (6) other CHA. 

Other CHA included equestrian, music, hydro, and sensory integration therapy. 

Analysis. We computed descriptive univariate and bivariate statistics for all variables of 

interest. Characteristics of CHA used were also descriptively examined. Chi-square, t-tests, and 

odds ratios were used to examine unadjusted associations of child, family, and health system 

factors with CHA use. We performed a stepwise model selection process, in which variables 

initially determined to be associated with CHA use from bivariate analysis results (p < .15) were 

included as independent variables in a multivariable logistic regression model in order to 

determine a parsimonious model.114 The same alpha level was used to exclude variables from 

subsequent models. Goodness of model fit to the data was examined using the Hosmer-

Lemeshow chi-square statistic and the Bayesian Information Criterion. A generalized linear 

mixed model was additionally fit to account for potential clustering by site; however, the 

correlation within each site related to CHA use did not necessitate this approach (results not 

shown), so the original modeling approach was retained. All quantitative analyses were 

performed in Stata 14.2.115 
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Qualitative Methods 

 Sampling and recruitment. To be eligible for the qualitative component of this study, 

survey participants had to have indicated (1) any CHA use and (2) English-speaking proficiency. 

Parents who met these criteria were recruited from the sites in Portland and Denver using an 

advance mailing and follow-up by telephone. Eligible parents interested in participating were re-

screened over the telephone to determine if (1) their child was still diagnosed with ASD and (2) 

they had used CHA for their child in the past year. Of the 89 parents re-contacted, 31completed 

interviews. Eighteen parents were from Portland, and 13 parents were from Denver.  

Data collection. Three trained interviewers conducted in-depth telephone interviews in 

English with parents from March 2016 to January 2017. All parents provided verbal informed 

consent prior to being interviewed. Most interviews were conducted with the child’s mother. 

Interviews, which lasted 35-120 minutes, were audio recorded and then transcribed verbatim by 

a professional transcription firm. Each parent received a $20 gift card after the interview.  

 Interview guide. The semi-structured interview guide was comprised of predominately 

open-ended questions and probes about parents’ experiences using CHA for their child with 

ASD. The guide also included questions about parents’ experiences disclosing CHA used to their 

child’s healthcare provider(s), as well as ways in which they felt communication with healthcare 

providers about CHA could be improved for other families of children with ASD. An initial 

version of the interview guide was pilot tested with two parents of a child with ASD who had 

used CHA, and the feedback was used to revise the guide. The interview guide was further 

modified after the first seven interviews.  

 Analysis. A directed content analysis approach, intended to validate and extend the 

conceptual framework and relevant past research, was used to analyze interview data.116 A 
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coding scheme was initially generated after two authors independently reviewed transcripts from 

four interviews. The authors then independently coded the interview transcripts, met to discuss 

and resolve coding discrepancies with another author, and revised the coding scheme 

accordingly. This process continued until all transcripts were coded by the two authors. 

Elemental coding methods were primarily used including descriptive, in vivo, and structural 

coding.117 After coding was completed, research team members met several times with a parent 

advocate who had used CHA for her child with ASD to extrapolate broader themes from the 

coded data and to identify illustrative quotes regarding factors promoting or impeding the use of 

CHA. Qualitative data analysis was performed in QSR NVivo 11.3.2.118 

Results 

Survey Results 

At the time of the survey, the median age of children was six years. As shown in Table 1, 

most children with ASD were male, and more than half had moderate or severe ASD. At the 

family level, many parents reported English-speaking proficiency, always living in the US, and 

being married or partnered. In terms of parent beliefs, most parents agreed ASD is lifelong, 

challenges of ASD can be reduced with treatment, and ASD has major consequences on the 

child’s life. At the health system level, on average, some stigma of ASD was perceived, a 

diagnostic delay of more than a year occurred, seven or more barriers to accessing ASD care 

were experienced, and more than two conventional therapy services were utilized for the child’s 

ASD. Most children also received more than one hour of therapy per week, and nearly half 

reported unmet need for therapy services. 

Nearly half (44.9%) of children with ASD used one or more CHA. The majority used 

only one modality (Figure 3.1). Vitamins, herbal supplements, and special diets were the most 

frequently used modalities (Figure 3.2).  
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 As detailed in Table 3.1, bivariate results demonstrated statistically significant unadjusted 

associations of CHA use with multiple factors at the child, family, and health system levels. 

Results from the final multivariable model are presented in Table 3.2. The only factors that 

retained statistically significant adjusted associations with use of CHA were child age, the belief 

that ASD has major consequences on the child’s life, study site, and medication use. Specifically, 

for each year older a child with ASD was, the adjusted odds of CHA use decreased by 

approximately 15 percent. At the family level, parents who agreed ASD has major life 

consequences had higher adjusted odds of CHA use. At the health system level, children with 

ASD from Denver or Portland had higher adjusted odds of CHA use relative to children with 

ASD from Los Angeles. Prescription and/or over-the- OTC medication use was additionally 

associated with higher adjusted odds of CHA use. 

Interview Results 

Participant characteristics are summarized in Table 3.3. Parents reported ever or currently 

using many different CHA for their child with ASD (Table 3.4). The most frequently used type 

of CHA was natural products (e.g., herbal, specific vitamin, specific mineral supplements). 

Special diets, primarily gluten and/or casein free diets, were the single most frequently used 

modality. Massage therapy, yoga, and qigong were the most common mind and body practices 

used. Many parents also reported that some of the CHA used were directed by a healthcare 

provider (e.g., general pediatrician, naturopath). Most parents reported CHA were used with 

conventional healthcare; however, some reported they used CHA as an alternative to 

conventional healthcare. All parents reported their child with ASD used some conventional 

healthcare, with the most common services being preventive care (e.g., well child visits), school-
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based services (e.g., special education, speech and language therapy), other therapy services 

(e.g., ABA), and prescription and/or OTC medication (data not shown). 

Nine themes emerged in relationship to the four factors significantly associated with 

CHA use in the final multivariable model (i.e., child age, parent belief ASD has major 

consequences on the child’s life, study site, and medication use). For each of the four factors, 

relevant themes are subsequently described to provide greater understanding of how each factor 

may contribute to CHA use among children with ASD.  

 The role of child age. Nineteen parents discussed how their child’s age had influenced 

their decision to use CHA. Three themes emerged in relationship to the quantitative result that 

the adjusted odds of CHA use decreased as age increased.  

CHA use may be viewed as no longer necessary when ASD symptoms change with age. 

Most parents described change in their child’s ASD symptomatology over time, as their child 

aged. Parents typically characterized this change as an improvement or worsening in their child’s 

ASD symptoms. Related to CHA use, some parents described how fewer treatments including 

CHA were needed as their child grew older because his or her symptoms had improved or had 

become better managed. As one parent explained, “I mean we’re doing less of [CHA] now that 

he’s getting older…I mean because some of this stuff we’ve either tackled it or he’s grown out of 

it…” 

By contrast, parents described CHA as less effective relative to “harsher” conventional 

treatment options when their child’s ASD symptoms—particularly externalizing behaviors—

became more severe with age. Psychotropic medication (e.g., stimulant medication) was 

generally described as the harshest form of conventional treatment. Still, several parents 

explained the necessity of moving from solely using CHA to using CHA in combination with 
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psychotropic medication to manage their child’s worsening symptoms as their child aged. For 

example, one parent said: 

When he started getting bigger and older…to the point where it 

was a little bit harder for me to handle it from a physical 

standpoint. And, the alternative medicines weren’t exactly working 

to the degree that I hoped they would be. We started turning more 

towards the conventional medication to control behaviors.  

 

There is a critical period to act by using CHA when children with ASD are young. In 

discussing the influence of their child’s age on CHA use, several parents described how, once 

their child was diagnosed with ASD, they had a finite period to promote their child’s healthy 

development. Parents commonly described this period as occurring in early childhood. Related to 

this belief, parents often recounted their tireless searching for ASD treatment options to aide 

their child. For many, this process led them to use CHA. As one parent explained, 

I felt like I was in a race sometimes to get him to make progress 

before he reached six years old. I don’t know how accurate that 

statistic is, but I heard it from multiple people and sources. That 

had an impact on me. I don’t think we rushed any treatment 

because of that, but I was real anxious for him to [make] progress. 

 

CHA are viewed as safe for young children. Most parents described how they believed 

CHA were safe or safer than conventional healthcare treatments available for ASD, particularly 

medication. In relationship to their child’s age, some parents further explained how the safety of 

CHA was a determining factor in their decision to use it for their child because their child was 

young and was, therefore, more susceptible to adverse health impacts. This theme is illustrated in 

the following exchange: 

Interviewer: Did [child’s] age influenced your use of 

complementary and alternative medicine for him at all?  

Parent: Probably. He was four, five, and six, and the thought of 

medication or ABA or other kinds of therapy seemed scarier, I 

guess, because he seemed so young and more fragile, perhaps.  
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The role of believing that ASD has major consequences on the child’s life. Three 

themes related to the relationship between the belief that ASD has major consequences on the 

child’s life and CHA use, were identified. 

Parents can reduce the impact of ASD on their child’s life by using CHA. Twenty-three 

parents described how they were initially compelled to use CHA for their child because they 

wanted to ameliorate their child’s ASD symptoms or, in a few cases, completely cure their 

child’s ASD. For example, one parent shared: 

Qigong was just something that came about during the timeframe 

that my daughter still  was non-verbal and had been diagnosed 

already. I said, “Well, what else could we do to help her? I want to 

get her everything I can.” That was an option. 

 

Conventional healthcare is viewed as ineffective for ASD. Twenty-five parents expressed 

concerns about the efficacy and/or safety (i.e., effectiveness) of conventional healthcare to treat 

their child’s ASD. For some parents these concerns were based on their past experiences using 

conventional healthcare, while for others their concerns were hypothetical. Regardless, parents’ 

perceptions that conventional healthcare is ineffective for ASD was often ascribed to their 

decision to use CHA, as illustrated in the following quote: 

I think I've sought [CHA] out more because it—traditional 

medicine does not have any options for autism specifically. They 

tend to throw a lot at you that's very generic.…I mean, it's 

basically just anti-depressants and anti-anxiety medication that's 

used to treat a lot of stuff that has nothing to do with autism. I 

mean, although anxiety is a component of autism, a kid that totally 

doesn't have autism is using the same medication that they're 

treating a lot of kids with [who have] autism. So, I don't really 

think that the medical community—because they don't have the 

research and knowledge yet to do so, really offers a lot of 

interventions that are [effective]. I mean, behavioral, yes. Therapy, 

yes. But in terms of true medical medicinal options, they really… 

offer you very little. In that way, it steers people more towards 

alternative medicines because those at least seem like they are 

addressing the symptoms of autism more directly. For instance, a 
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probiotic with gut inflammation. I do think there's something to 

that. While I don't think it's the entire key, or they would've already 

cured autism, I definitely think it is a component that has to be 

considered. 

 

CHA are viewed as effective for ASD. Twenty-nine parents described how they used 

CHA for their child with ASD because they believed it could improve and/or had improved their 

child’s ASD symptoms. For some parents, the effectiveness of CHA for their child’s ASD 

symptoms was described relative to their experiences with conventional healthcare. One parent 

described the preference for CHA this way: 

 [N]obody could help us and nobody knew where to send us. The 

pediatrician didn’t, they just wanted to keep giving him shots and I 

didn’t want to do that because I believe that’s what made him sick 

in the beginning. And so, then when we saw [a naturopath] and 

started seeing results with [CHA], and I didn’t want to medicate 

him either. That scared me because I didn’t want to create 

dependency. I wanted to fix the problem. I believe that now with 

everything, there’s a root cause of everything and I want to fix the 

root, I don’t want to stick a medicine band aid over the symptoms, 

I want to fix the root and heal him. 

 

 The role of geographic location. Quantitative results showed children with ASD from 

Denver or Portland had higher adjusted odds of using CHA than those from Los Angeles. All 

parents interviewed mentioned how where they lived had facilitated their use of CHA. Two key 

themes emerged around this topic.  

CHA is widely accepted in the family’s community, which facilitates use. When asked if 

their family’s use of CHA was similar or different from the use of CHA in their community, 

many parents discussed how it was difficult to compare but that they generally thought their use 

of CHA was similar or less than use by others in their community. Most parents made these 

comparisons between themselves and other family members, co-workers, or other parents of 

children with ASD whom they associated with through support groups or educational classes. 
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Often parents anchored these comparisons to where they currently lived; however, some parents 

compared the acceptability of CHA where they currently lived to places they had previously 

lived or visited.  

I think [our use of CHA] is frankly to a minimum compared to 

where we live […]. I see a lot of my neighbors, and we have a 

couple of family around us that do a lot of alternative medicine. 

We live close to [city name], so I don't know if that matters. But I 

almost feel like, you know, they're a little more holistic. 

 

CHA accessibility in certain geographic locations makes use easy. Many parents also 

described how being easily able to access CHA in their community had facilitated use of CHA 

for their child with ASD. As one parent surmised: “We have easy access in [location name]. 

There’s all sorts of places.” 

 The role of medication use. With regard to the quantitative result that medication use 

was associated with greater use of CHA, the following theme emerged: ASD may necessitate 

multiple treatment approaches, including the concurrent use of medication and CHA. Although 

many parents discussed how they opted for more “natural” CHA instead of certain conventional 

healthcare, particularly medication, 16 parents reported using medication for their child with 

ASD. Some parents described how medication was or might be necessary for optimizing their 

child’s health; however, parents often couched this by elaborating that medication is their last 

resort for treatment. As one parent described, 

My philosophy is basically to try to treat it naturally, in a more 

natural way first, especially if it’s something small like that. You 

don’t just go to a pill right away that may have side effects and 

other problems that come with it. You try to treat it naturally first. 

But then if it’s a huge problem and if it’s something that needs 

more traditional work, then fine we do that, but my philosophy is 

you try something else first and I feel like that’s been good for 

him. 
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Discussion 

 Our study’s findings provide new knowledge of why children with ASD may use CHA. 

This mixed methods study is one of the first to show what and how different ecological factors at 

the child, family, and health system levels may influence the use of CHA among children with 

ASD. Past research on this topic has generally relied on quantitative methodology, primarily 

cross-sectional surveys of nonprobability parent samples.56,58,59,74,77,105,106,119–121  By using 

qualitative results to help explain quantitative results, this study’s findings contribute unique 

insights into why children with ASD are likely to use CHA.  

 Results demonstrated that use of CHA was more likely when children with ASD were 

younger. This finding aligns with some105 but not all past research.55,56,59,77,122 Most studies have 

not shown a statistically significant association between age and use of CHA among children 

with ASD. Past research showing younger children with ASD are more likely than older children 

with ASD to use CHA suggests older children may not want to use CHA and/or their parents 

may turn to other therapies after trying CHA when the child was first diagnosed with ASD.105 

Our study’s qualitative findings lend some support for the latter explanation in that many parents 

interviewed described the somewhat cyclical nature of trying different treatments over time for 

their child with ASD. Although parents described this cycle primarily in relationship to changes 

in their child’s ASD symptoms, as well as feeling compelled to use CHA when children were 

younger to promote their healthy development and minimize health risks, because they viewed 

CHA as being relatively safe. Several parents who were interviewed did describe the ease of 

using CHA as decreasing with child age; however, this decrease in use was mainly regarding 

certain mind and body practices (e.g., qigong, massage therapy) rather than natural products or 

other approaches (e.g., special diets). To more fully understand how ease of use and the child’s 



 

 

 

50 

treatment preferences contribute to use of CHA, additional research capturing the perspectives of 

children with ASD using CHA is needed.  

 Past research shows children with greater ASD severity or medical complexity (e.g., 

comorbid gastrointestinal problems, hyperactivity)56,58–60 are more likely to use CHA. Our study 

examined parent-reported ASD severity (i.e., mild vs. moderate or severe), but did not find a 

statistically significant association with use of CHA. Rather parents’ belief that ASD has major 

consequences on the child’s life—a variable not examined in prior research on CHA use—was 

associated with being more likely to use CHA. Research suggests parents’ conceptualization of 

ASD severity may be determined more by ASD’s impact on the family and child than by the 

child’s symptomatology.123 For this reason, the belief that ASD has major consequences on the 

child’s life may be a more salient to parents than the somewhat arbitrary rating of ASD as being 

mild, moderate or severe; therefore, this belief may also be more predictive of CHA use than 

ASD severity or medical complexity. Our qualitative findings further illuminate that parents may 

believe they can reduce ASD’s impact on their child’s life by using CHA, and relatedly, that they 

view CHA as being effective and conventional healthcare as being ineffective for treating ASD. 

Past research shows that parents commonly view CHA as efficacious for treating 

ASD.77,106,119,121 Future research is, however, needed to determine parents’ perceptions regarding 

the relative effectiveness of CHA and routinely recommended conventional therapies, such as 

ABA. In addition, future research should examine how parent views regarding the safety of CHA 

(e.g., “it is natural”), as part of its effectiveness, are formed and what can be done to correct any 

erroneous views of safety that parents may have for potentially harmful modalities (e.g., 

chelation, hyperbaric oxygen therapy). 
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 Little previous research has examined how place may affect the use of CHA among 

children with ASD. One study did find US school-aged children with ASD in the South were less 

likely than those in the West to use CHA.55 Our study showed children with ASD in Denver or 

Portland may be more likely to use CHA than those in Los Angeles. Qualitative findings suggest 

that the acceptability and accessibility of CHA in the family’s geographic location may 

contribute to such variation. Future research should determine how geography including rurality 

may deter use of CHA for ASD. 

 Our study’s finding that CHA use is more likely in children with ASD who are also using 

medication is consistent with some past research.60,105 Earlier investigations have, indeed, 

suggested certain prescription medications (e.g., risperidone) may be efficacious for treating core 

and associated ASD symptoms.101 Still, as demonstrated by our qualitative findings, parents may 

be reluctant to pursue medication—particularly psychotropic medication—until they have 

exhausted other treatment options they view as “safer.” That is, parents’ willingness to use 

medication may increase when they do not see improvement in their child’s ASD symptoms or 

when symptoms become more severe while using other treatment options. In this scenario, 

medication use may also reflect greater ASD severity or medical complexity, for which 

continued use and/or concurrent use of CHA may be viewed as necessary by parents in their 

efforts to optimize their child’s health.   

Limitations  

This study has several limitations. First, we cannot generalize the quantitative results 

beyond the sample of children with ASD surveyed. Nevertheless, the survey sample was random 

and included children who each had a verified ASD diagnosis, unlike much past research that has 

used nonprobability sampling and has not confirmed ASD status. Because we were only able to 
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recruit parents from Denver or Portland for interviews, our qualitative findings are even more 

limited with respect to generalizability. Moreover, interviews were conducted with a purposive 

sample of parents, and consequently perspectives of those who were not interviewed (e.g., 

parents who were unreachable) were not captured. Because the survey was not originally 

intended to focus on CHA, it did not measure certain factors such as household income or level 

of parent education attained that have been correlated with use of CHA in previous research. All 

interviews were conducted by telephone to maximize the convenience of participation for 

parents; however, this mode of data collection could have reduced the comfort level and/or 

rapport between the interviewer and participants. More broadly, this study only included data 

from parents of children with ASD, an important but singular information source. Consequently, 

further research is needed to elucidate the mechanism through which use of CHA occurs for 

ASD by incorporating child and provider perspectives.  

Conclusion 

Our mixed methods study provides unique insights into why use of CHA is common 

among children with ASD. This study’s findings have practical implications for healthcare 

providers and families of children with ASD. Although families may believe CHA will be 

effective for a young child with ASD, CHA could be ineffective and/or costly. For this reason, 

greater parent education about potential treatment options, including CHA, is needed during or 

directly following the ASD diagnostic process. Given that the child’s regular healthcare provider 

often interacts with families around this period, providers could initially provide families with 

such information or a list of credible information sources. In addition to helping families become 

more knowledgeable about ASD treatment options, this action could also start an ongoing 

dialogue about what treatment(s) the child is using. Parents generally have the best intentions in 
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using CHA for their child, that is, to optimize their child’s health. Providers should convey they 

understand this intent in discussing ineffective CHA parents may be interested in or choose to 

use for their child with ASD. During these discussions and in providing information sources, 

consideration should be given to what treatment options will be acceptable and accessible where 

a family lives. For example, if a family lives close to a ranch offering equestrian therapy, that 

therapy may be more appealing and feasible than the closest clinic offering ABA. Overall, a 

family’s decision to use CHA for their child with ASD is often complex and well-intentioned but 

can be misdirected. Healthcare providers often have the unique opportunity to help families in 

navigating their child’s ASD treatment path, which will likely include CHA at some point. 
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Table 3.1. Child, Family, and Health System Factors among a Probability Sample of Children with ASD  

aged 2-10 years, Overall and by Any Use of Complementary Health Approaches 

  Overall†      

No Use of 

CHA 

Any Use of 

CHA 

No vs. Any CHA 

Use Odds Ratio 

(95% CI) 

N (%) 352 (100%) 194 (55.1%) 158 (44.9%) — 

Child level factors         

Age, years (n=343) 
    

 Mean (SD) 6.17 (2.00) 6.33 (2.04) 5.99 (1.93) 0.92 (0.82-1.02) 

  p-value 
 

0.11 
 

Age when ASD diagnosed (n=346) 
    

 Mean (SD) 3.47 (1.42) 3.64 (1.47) 3.28 (1.35) 0.83 (0.71-0.97) 

  p-value 
 

0.02 
 

Gender (n=348) 
    

  Male (n=291) 83.6% 56.4% 43.6% 1.00 

  Female (n=57) 16.4% 49.1% 50.9% 1.34 (0.76-2.36) 

  p-value 
 

0.32 
 

Health insurance coverage (n=347) 
    

  Public health insurance only (n=210) 60.5% 53.3% 46.7% 1.00 

  Any private health insurance (n=137) 39.5% 56.9% 43.1% 0.86 (0.56-1.33) 

  p-value 
 

0.51 
 

Child ASD severity (n=344) 
    

  Mild (n=162) 47.1% 64.2% 35.8% 1.00 

  Moderate or severe (n=182) 52.9% 47.3% 52.8% 2.00 (1.30-3.09) 

  p-value 
 

0.002 
 

Family level factors         

Family ethnicity and language (n=352) 
    

  Non-Latino, white, English proficient (n=163) 46.3% 49.7% 50.3% 1.00 

  Latino, English proficient (n=95) 27.0% 57.9% 42.1% 0.72 (0.43-1.20) 

  Latino, limited English proficiency (n=94) 26.7% 61.7% 38.3% 0.61 (0.37-1.03) 

  p-value 
 

0.14 
 

Children per household (n=346) 
    

 Mean (SD) 2.14 (1.09) 2.18 (1.08) 2.07 (1.10) 0.91 (0.74-1.10) 

  p-value 
 

0.32 
 

Children with ASD per household (n=342) 
    

 Mean (SD) 1.14 (0.44) 1.12 (0.43) 1.17 (0.46) 1.29 (0.79-2.11) 

  p-value 
 

0.3 
 

Parent nativity (n=352) 
    

  Always lived in US (n= 228) 64.8% 53.5% 46.5% 1.00 

  Lived outside the US (n=124) 35.2% 58.1% 41.9% 0.83 (0.53-1.29) 

  p-value 
 

0.41 
 

Family structure (n=351) 
    

  Married or living with partner (n=278) 79.2% 55.8% 44.2% 1.00 

  Single (n=32) 9.1% 50.0% 50.0% 1.26 (0.61-2.62) 

  Other (n=41) 11.7% 53.7% 46.3% 1.09 (0.56-2.10) 

  p-value 
 

0.81 
 

Parent education, years (n=345) 
    

 Mean (SD) 13.65 (3.91) 13.44 (4.13) 13.91 (3.62) 1.03 (0.98-1.09) 

  p-value 
 

0.26 
 

Parent employment (n=352) 
    

  Employed (n=174) 49.4% 50.0% 50.0% 1.00 

  Unemployed (n=178) 50.6% 60.1% 39.9% 0.66 (0.44-1.01) 

  p-value 
 

0.06 
 

Delay in parent concern and talking w/provider 

(n=343) 

    

  Mean (SD) 0.40 (0.75) 0.40 (0.73) 0.41 (0.78) 1.02 (0.77-1.36) 

   p-value 
 

0.87 
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Table 3.1 Continued 

 
Belief ASD is lifelong vs. temporary (n=350) 

    

  Disagree (n=68) 19.4% 55.4% 44.6% 1.00 

  Agree (n=282) 80.6% 55.0% 44.0% 0.98 (0.57-1.66) 

  p-value 
 

0.93 
 

Belief that challenges of ASD can be decreased with 

treatment (n=349) 

    

  Disagree (n=35) 10.0% 57.1% 42.9% 1.00 

  Agree (n=314) 90.0% 54.5% 45.5% 1.12 (0.55-2.26) 

  p-value 
 

0.76 
 

Belief about having the power to change child's ASD 

(n=346) 

    

  Disagree (n=182) 52.6% 58.2% 41.8% 1.00 

  Agree (n=164) 47.4% 51.2% 48.8% 1.33 (0.87-2.03) 

  p-value 
 

0.19 
  

Belief child's ASD is a mystery (n=347) 
    

  Disagree (n=205) 59.1% 54.6% 45.4% 1.00 

  Agree (n=142) 40.9% 54.9% 45.1% 0.99 (0.64-1.52) 

  p-value 
 

0.96 
 

Being upset when thinking about child's ASD (n=345) 
    

  Disagree (n=187) 54.2% 55.6% 44.4% 1.00 

  Agree (n=158) 45.8% 53.8% 46.2% 1.08 (0.70-1.65) 

  p-value 
 

0.74 
 

Belief ASD has major consequences on child’s life 

(n=344) 

    

  Disagree (n=97) 28.2% 68.0% 32.0% 1.00 

  Agree (n=247) 71.8% 49.4% 50.6% 2.18 (1.33-3.58) 

  p-value 
 

0.002 
 

Health system level factors         

Perceived ASD stigma (n=349) 
    

 Mean (SD) 2.31 (0.60) 2.27 (0.65) 2.37 (0.54) 1.35 (0.95-1.92) 

 p-value 
 

0.09 
 

Site (n=352) 
    

  Site 1: Los Angeles, CA (n=114) 32.4% 63.2% 36.8% 1.00 

  Site 2: Denver, CO (n=110) 31.3% 52.7% 47.3% 1.54 (0.90-2.62) 

  Site 3: Portland, OR (n=128) 36.4% 50.0% 50.0% 1.71 (1.02-2.87) 

  p-value 
 

0.10 
 

 ASD diagnostic delay, years (n=345) 
    

 Mean (SD) 1.35 (1.19) 1.39 (1.29) 1.31 (1.06) 0.95 (0.79-1.13) 

  p-value 
 

0.54 
 

Number of barriers experienced to ASD care (n=352) 
    

 Mean (SD) 7.56 (2.70) 7.48 (2.79) 7.66 (2.59) 1.03 (0.95-1.11) 

  p-value 
 

0.52 
 

Conventional therapy services§ used (n=352) 
    

 Mean (SD) 2.73 (1.44) 2.56 (1.33) 2.94 (1.55) 1.20 (1.04-1.40) 

  p-value 
 

0.02 
 

Weekly dose of therapy services (n=344) 
    

 <1 or no hours per week (n=56) 16.3% 60.7% 39.3% 1.00 

 1-10 hours per week (n=215) 62.5% 57.7% 42.3% 1.13 (0.62-2.07) 

 > 10 hours per week (n=73) 21.2% 42.5% 57.5% 2.09 (1.03-4.26) 

  p-value 
 

0.05 
 

Receipt of special education services (n=352) 
    

  No (n=186) 52.8% 59.7% 40.3% 1.00 

  Yes (n=166) 47.2% 50.0% 50.0% 1.48 (0.97-2.56) 

  p-value 
 

0.07 
 

Use of Applied Behavioral Analysis (n=352) 
    

  No (n=275) 78.1% 58.6% 41.5% 1.00 

  Yes (n=77) 21.9% 42.9% 57.1% 1.88 (1.13-3.14) 

  p-value 
 

0.01 
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Table 3.1 Continued 
 

Medication use (n=352) 

    

  No (n=263) 74.7% 61.6% 38.4% 1.00 

  Yes (n=89) 25.3% 36.0% 64.0% 2.86 (1.73-4.71) 

  p-value 
 

< .001 
 

Unmet need for therapy services (n=345) 
    

  No (n=176) 51.0% 55.1% 44.9% 1.00 

  Yes (n=169) 49.0% 54.4% 45.6% 1.03 (0.67-1.57) 

  p-value 
 

0.90 
 

Abbreviations: ASD, autism spectrum disorder; SD, standard deviation. 
†Not all percentages sum to 100% due to rounding. 
§The following conventional treatment services for ASD were included: speech and language therapy, social skills training, 

occupational therapy, psychological counseling, applied behavioral analysis, other behavioral therapy, and other therapy). Does 

not include any CHA. 

Differences in distributions of binary or nominal variables by use of CHA were determined using Pearson chi-square tests, and 

with two-sample t-tests adjusted for unequal variances for continuous or count variables. 

Bolded variables had statistically significant associations at a p < .15 level. 
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Table 3.2. Final Multivariable Logistic Regression Modela Results (n = 351) 

  aOR (95% CI): Any Use of CHA  

Child level factors   
Age, years  0.85 (0.76-0.96) 

  p-value 0.008 

 

Family level factors   
Belief ASD has major consequences on the child’s life  
  Disagree  1.00 

  Agree  1.77 (1.08-2.92) 

  p-value 0.03 

 

Health system level factors   
Site 

 

  Site 1 (Los Angeles, California) 1.00 

  Site 2 (Denver, Colorado) 1.99 (1.13-2.92) 

  p-value 0.017 

  Site 3 (Portland, Oregon) 2.03 (1.18-3.50) 

  p-value 0.010 

Use of medication 
 

  No  1.00 

  Yes  3.27 (1.91-5.61) 

  p-value < .001 

 

Model Fit    

Hosmer-Lemeshow chi2 (df) 10.31 (8) 

Prob > chi2 0.24 
aVariables that did not have a statistically significant association with use of CHA at the p < .15 level  

in the initial multivariable model were excluded from the final model and are not included in the table.  
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Table 3.3. Characteristics of Interviewed Parents and their Children with ASDa 

 n % 

Parent   

Relationship to child with ASD   

  Mother 29 94% 

  Father 1 3% 

  Grandmother 1 3% 

Age    

  Median (Range) 36 years (25-51 years) 

Ethnicity   

  Non-Latino 19 61% 

  Latino 12 39% 

Lived in the US entire life 26 84% 

Years of education   

  Median (Range) 14.5 years (12-20 years) 

Currently employed at a paid job 25 81% 

 

Child 

Age at time of interview   

  Median (Range) 8 years (6-12 years) 

Ethnicity   

  Non-Latino  19 61% 

  Latino 12 39% 

Gender    

  Male 25 81% 

  Female 6 19% 
aParent and child characteristics were based on the quantitative survey data gathered,  

unless otherwise indicated.  
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Table 3.4. Use of Complementary Health Approaches Reported by Parents Interviewed 

 n % 

Modalities useda   

   

Natural products 

 

29 

 

94% 

    Herbal or non-vitamin supplements 19 61% 

    Specific vitamins and/or minerals 18 58% 

    Multivitamins/minerals 17 55% 

    Essential oils 7 23% 

    Herbal teas 3 10% 

    Cannabis 1 3% 

   

Mind and body practices 

 

25 

 

81% 

    Massage therapy 11 35% 

    Yoga 8 26% 

    Qigong 8 26% 

    Meditation 6 19% 

    Biofeedback 5 16% 

    Music therapy 3 10% 

    Equestrian therapy 3 10% 

    Movement therapy 2 6% 

    Progressive relaxation 2 6% 

    Chiropractic or osteopathic manipulation 2 6% 

    Skin brushing 2 6% 

    Acupuncture 1 3% 

    Hydrotherapy 1 3% 

    Deep breathing exercises 1 3% 

   

Other modalities 

 

25 

 

81% 

    Special diets 23 74% 

    Naturopathy 8 26% 

    Homeopathy  5 16% 

    Nebulizer or Vaporizer 3 10% 

    Chelation  2 6% 

    Hyperbaric oxygen therapy 2 6% 

    Books 1 3% 

   

Provider-directed use of CHA  

 

20 

 

65% 

 

Manner of use 

  

  Complementary to conventional healthcare 22 71% 

  Alternative to conventional healthcare 13 42% 

  Integrative with conventional healthcare 10 32% 
aModalities were reported as being ever or currently used. 
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Figure 3.1. Number of CHA Modalities Used by Children with ASD Aged 2-10 Years: Relative Frequencies 

(N = 352)
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Figure 3.2. Complementary Health Approaches Used by Children with ASD aged 2-10 years: 

Relative Frequencies (N = 352)
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Figure 3.3. Supplemental Material 

Conceptual Framework (adapted from Fouladbakhsh & Stommel, 2007) 

 

 
*May also be considered at the system- or community-level. 
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Abstract 

Complementary health approaches (CHA) are widely used by children with autism 

spectrum disorder (ASD), and pediatric healthcare providers are encouraged to discuss CHA 

with parents. Yet parents frequently do not disclose CHA use, and reasons for nondisclosure are 

poorly understood. We, therefore, aimed to identify barriers and facilitators to parent disclosure 

of CHA used for children with ASD. In-depth interviews were conducted with 31 parents of 

children with ASD using CHA in Denver, Colorado or Portland, Oregon. We used content 

analysis to identify six main themes indicating that the following factors play a role in 

disclosure: importance of optimizing the child’s health, self-efficacy, beliefs about CHA 

effectiveness, parent-provider relationship quality, provider attitudes and knowledge regarding 

CHA and ASD, and visit length and other characteristics. Study findings may inform 

interventions to increase parent disclosure of CHA used for children with ASD. 
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Introduction 

Autism spectrum disorder (ASD) is a complex neurodevelopmental condition 

characterized by impairment in social and/or behavioral functioning.124 Recent epidemiologic 

studies show that ASD is a relatively prevalent childhood condition: 1 in 68 US children are 

estimated to have ASD.125 Prevalence of ASD has risen markedly over recent years in the United 

States 7 and in other countries like the United Kingdom.99 Because no curative treatments 

currently exist for ASD,126 children with ASD may be affected by core and associated symptoms 

throughout their lifespan. Families of children with ASD are also likely to experience high 

stress,15,16,127 adverse employment and financial impacts,104,128 as well as poor quality of life.129 

At the health system level, children with ASD and their families are likely to need and use a 

greater number of health services,2,13,130 but they experience more difficulty accessing these 

services and poorer quality of care than other children, including those with special health care 

needs.14,131,132 

 Given these circumstances, families may be compelled to use complementary health 

approaches (CHA) for children with ASD. CHA include a diverse array of modalities developed 

outside of mainstream or conventional medicine, which may be categorized as natural products 

(e.g., vitamins, minerals, herbal supplements), mind and body practices (e.g., acupuncture, 

massage therapy, yoga), or other approaches (e.g., special diets, chelation, hyperbaric oxygen 

therapy).35 CHA use is common among children with ASD: recent studies show an estimated 17 

percent of US children with ASD55 and 47 percent of European children with ASD60 may use 

CHA. Prior research also suggests the use of CHA is more likely for children with ASD relative 

to other children, even those with other developmental disabilities.34,59 Though many CHA do 

not pose safety risks to children with ASD, certain modalities such as chelation, hyperbaric 
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oxygen therapy, and antifungals may have harmful effects.36,48,100,102 Moreover, many CHA have 

limited evidence of efficacy for core or associated ASD symptoms29,32,36,45,101 and are not 

covered by most health insurance plans,91 potentially resulting in significant out-of-pocket costs. 

For these reasons, use of CHA may incur financial burden with minimal health benefits for 

children with ASD and their families.72 

The American Academy of Pediatrics and other child health organizations recommend 

that pediatric healthcare providers routinely communicate with families about CHA for children, 

in accordance with the existing evidence of efficacy and safety for CHA.27,28,51,71–73 Disclosure of 

CHA considered or used for children with ASD to conventional healthcare providers is important 

insofar as it may open a dialogue enabling conventional healthcare providers to guide families 

away from CHA modalities posing health risks or with limited potential benefits and/or high out-

of-pocket costs.27,30,72 In turn, conventional healthcare providers may be able to provide families 

with a menu of viable treatment options with some evidence of efficacy and safety for core ASD 

or associated symptoms (e.g., early intensive behavioral therapy, melatonin) and that are 

available in their community.  

Despite growing recognition by healthcare professionals that disclosure of CHA is 

necessary to promote patient safety and healthcare quality, little research has examined why 

disclosure of CHA does or does not occur. We identified three published studies that examined 

parent disclosure of CHA used or considered for children,75–77 and only one of those studies 

focused on children with ASD. Findings from these studies, together, suggest that parent 

disclosure of CHA to conventional healthcare providers may not occur for multiple reasons such 

as parent perceptions that their child’s healthcare provider lacks knowledge about CHA, the 

parent feeling it is unnecessary to inform their child’s provider about CHA use, or the healthcare 
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provider not asking the parent about CHA.75–77 Younger child age, greater severity of the child’s 

condition, the parent not using CHA, high parent-provider relationship quality, or use of certain 

CHA modalities (e.g., mind and body practices) may additionally increase the likelihood of 

disclosure.75–77  

Still, further study grounded in a theoretical framework is needed to more 

comprehensively explore and identify how various factors influence parent disclosure of CHA, 

especially for children with ASD. This study, therefore, aimed to identify factors perceived to be 

barriers or facilitators to disclosure from the perspective of parents whose children have ASD. 

Our study was informed by a conceptual framework (Figure 4.1) adapted from the 

Complementary and Alternative Medicine (CAM) Healthcare Model,78 which is a modification 

to the Behavioral Model of Health Services Utilization79 and also accounts for various factors 

influencing health behavior including services utilization at different ecological levels. With 

increased knowledge of such factors, interventions intended to facilitate the disclosure of CHA 

may be developed and implemented in healthcare systems. 

Methods 

This qualitative study was added to a larger study conducted from March 2014 to October 

2015 that investigated barriers to autism care for Latino children. Methods for the larger study 

have been previously described.109 The Institutional Review Boards at the affiliated universities 

approved this study. 

Sampling and Recruitment  

As part of the larger study, probability samples of parents of Latino and non-Latino white 

children aged 2-10 years with a confirmed ASD diagnosis in the past five years were selected 

from ASD clinics at academic medical centers in Los Angeles, California; Denver, Colorado; 
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and Portland, Oregon. For the larger study, eligible parents who provided informed consent were 

asked to complete a structured survey by mail or telephone in English or Spanish about barriers 

to accessing ASD care, as well as their child’s current use of CHA for ASD symptoms. To be 

eligible for the present study, parents had to report (1) current use of any CHA for ASD and (2) 

English-speaking proficiency in the structured survey. Parents who met these criteria from the 

sites in Portland, Oregon (n = 47) or Denver, Colorado (n = 42) were recruited using an advance 

mailing and follow-up by telephone. Eligible parents who were interested in participating in this 

study were re-screened by telephone to determine if (1) their child still had ASD and (2) they 

used CHA for their child in the past year. Of the 89 parents re-contacted, 31 completed 

interviews (18 from Portland, Oregon and 13 from Denver, Colorado).  

Data Collection  

From March 2016 to January 2017, three trained researchers conducted in-depth 

interviews in English by telephone. Verbal informed consent was obtained before all interviews. 

Most interviews were conducted with the child’s mother. Interviews, lasting 35 to 120 minutes, 

were audio recorded and transcribed verbatim by a professional transcription firm. Each parent 

received a $20 gift card to recognize the importance of their participation. The first author de-

identified all transcripts prior to analysis. 

Interview Guide 

The semi-structured interview guide included predominately open-ended questions and 

probes about parents’ experiences using and disclosing CHA, which were informed by past 

research and the conceptual framework. The guide also included open-ended questions about 

how parents thought disclosure of CHA could more generally be better facilitated during routine 

visits with conventional healthcare providers. All parents were asked the following questions 
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about disclosure: (1) Have you discussed [child’s name]’s complementary and alternative 

medicine use with [his/her] doctor or other healthcare providers? Please describe how this 

discussion occurred; (2) What, if anything, has made it easier for you to talk with [child’s 

name]’s doctor or other healthcare providers about using complementary and alternative 

medicine for [him/her]?; (3) What, if anything, has made it difficult to talk [child’s name]’s 

doctor or other healthcare providers about using complementary and alternative medicine for 

[him/her]?; (4) Have you ever intentionally not brought up using complementary and alternative 

medicine for [child’s name] with [his/her] doctor or other healthcare providers? Why?; (5) 

Thinking about other families of children with autism, what might make it difficult for them to 

talk with doctors or other healthcare providers about using complementary and alternative 

medicine for their child?; (6) How could doctors or other healthcare providers make it easier for 

families to talk with them about using complementary and alternative medicine for children with 

autism?; and (7) Now, thinking more specifically about how visits with your child’s doctor 

typically go. During the visit, how could the doctor or other healthcare providers make it easier 

to discuss using complementary and alternative medicine for children with autism?  

An initial version of the interview guide was pilot tested with two parents who had each 

used CHA for their child with ASD in Portland, Oregon. Their feedback was used to revise the 

guide. The guide was further modified following the first seven interviews. Modifications made 

to the guide were primarily intended to clarify the wording of interview questions. 

Analysis 

To validate and extend the study’s conceptual framework and past research on disclosure 

of CHA, a directed content analysis approach was used to analyze interview data.116 An initial 

coding scheme was developed after the first and third authors reviewed transcripts from four 
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interviews. Elemental coding methods were primarily used including descriptive, in vivo, and 

structural coding.117 After the two authors each independently coded the same four interview 

transcripts, the initial coding scheme was revised. The coding continued in an iterative process 

with each of the two authors independently coding all other interview transcripts, routinely 

meeting to discuss and resolve coding discrepancies with another author, and revising the coding 

scheme accordingly. Research team members, as well as a parent advocate who had used CHA 

for her child with ASD, then reviewed coded data and met several times to discuss and 

extrapolate broader themes regarding barriers and facilitators to disclosure, as well as ways to 

improve disclosure. The research team additionally identified quotes exemplifying themes. QSR 

NVivo 11.3.2. was used for data analysis.118 

Results 

Participant Characteristics 

As shown in Table 4.1, all parents interviewed had 12 or more years of education, many 

parents were married or living with a partner, and on average had two children. At the time of 

interviews, children with ASD ranged in age from 6 to 12 years. Most children with ASD were 

male, the median age of initial diagnosis was three years, nearly half were publicly insured, a 

majority were non-Latino, and more than half were reported to have moderate or severe ASD. 

Detailed characteristics of the CHA used along with the manner of use (e.g., as an alternative to 

conventional healthcare, complementary with conventional healthcare) among participants have 

been described elsewhere.133 All participants reported their child with ASD currently had a 

regular healthcare provider (e.g., general pediatrician, naturopath) and had used one or more 

conventional health services in addition to CHA during the past year.  
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Barriers and Facilitators to Disclosure  

All participants described one or more experiences in which they disclosed use of CHA 

for their child with ASD to a conventional healthcare provider; however, the extent of disclosure 

described varied among them. More specifically, some parents explained how disclosure had led 

to ongoing and in-depth conversations about CHA with their child’s provider. By contrast, other 

parents recounted how they had reported CHA used for their child with ASD to the child’s 

provider, but no follow-up or additional communication about CHA had occurred. In some cases, 

parents also elaborated that they had changed their child’s provider to be someone more willing 

(than the former provider) to discuss CHA for ASD with them. 

  Six main themes were identified in relationship to parents’ perspectives of factors 

influencing disclosure. In alignment with the conceptual framework, themes were categorized by 

ecological level (i.e., family or health system level). Two factors at the child level (i.e., child 

health status and child age) were described by three parents as being a barrier or facilitator to 

disclosure; however, no related themes were identified at this ecological level.  

Family level themes 

The following three themes emerged at the family level: disclosure is important to help 

optimize the child’s health, self-efficacy facilitates disclosure, and beliefs about CHA 

effectiveness can help or hinder disclosure.  

Disclosure is important to help optimize the child’s health. Among the 17 parents who 

expressed the importance of disclosure to help optimize the health of their child with ASD, nine 

further described how they believed that maintaining transparency with their child’s healthcare 

provider(s) about CHA was essential to avoiding health risks and/or holistically promoting their 

child’s health. As the grandmother caring for a seven-year-old boy in Oregon explained: 
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[Child’s doctor] knows I had done the qigong and knows that he 

takes a multivitamin and melatonin. Yeah, I’m open about 

everything with everyone…because it’s all for him. And if I 

shouldn’t be doing it, let me know and tell me why. No secrets 

here. 

 

Seven parents focused most on optimizing the child’s health via disclosure to avoid 

health risks such as adverse drug interactions with CHA. Parents were generally the most 

concerned about minimizing health risks from natural products, such as herbal supplements or 

vitamins, rather than mind and body practices (e.g., qigong, massage therapy).  

I try to be very careful because if they give me certain medications 

sometimes we do have to use some actual medication, like your 

antibiotics, and things like that. The…. herbal remedies might 

interact with the medication, so I do try to be careful with that. I 

don’t ever give him anything without okaying it with his doctor 

first. (mother, 8 yr. old boy, Oregon) 

 

Self-efficacy to discuss CHA with the child’s healthcare provider(s) facilitates disclosure. 

Overall, 14 parents discussed feeling capable of discussing CHA with their child’s healthcare 

provider(s) as promoting disclosure. More specifically, parents described their self-efficacy in 

terms of knowing enough about CHA to ask about it and/or feeling empowered to ask their 

child’s healthcare provider about CHA. Many parents described how they had initially found 

information about CHA online or from other sources (e.g., parent classes, support groups) and 

then brought it or mentioned it to their child’s healthcare provider during visits. As a mother of a 

seven-year-old boy from Colorado recounted: 

Originally, I would come to [child’s doctor] with the information 

and the things that I was using. Then when she found out that we 

were interested in that a little more, she would tell us some of the 

different [CHA], mostly it’s just been the fish oil and the vitamin 

D that she has recommended. 
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Other parents attributed their self-efficacy to their professional experience in the healthcare field, 

older age, or being an experienced parent. Two parents also explained how they had given their 

child’s healthcare providers informational materials about certain CHA they used for their child 

because they believed it could help other children with ASD. 

Beliefs about the effectiveness of CHA can help or hinder disclosure. Thirteen parents 

described how their beliefs about the effectiveness of CHA for their child with ASD could help 

or hinder disclosure. Most explained how the effectiveness of CHA, in terms of its safety and/or 

efficacy, for their child with ASD made discussions with their child’s healthcare provider easier 

to have. The mother of a six-year-old girl in Oregon summarized: “[The CHA have] been more 

effective than the other things that we’ve tried, so it’s pretty easy to have a conversation about 

something you’re doing when it works.” 

On the other hand, two parents described how they did not disclose use of CHA for their 

child with ASD because they believed the CHA were effective and did not think it would be 

worthwhile to discuss it with the child’s provider. One mother of an eight-year-old boy in 

Oregon also expounded about how other parents might not disclose “because the [child’s 

healthcare providers would] probably just dismiss it, or be concerned for the child’s safety.”  

Health system level themes 

The following three themes emerged at the health system level: parent-provider 

relationship quality can facilitate or discourage disclosure, provider attitudes and knowledge 

regarding CHA and ASD can influence disclosure, and length of provider visit and other visit 

characteristics impact disclosure. 

Parent-provider relationship quality can facilitate or discourage disclosure. All parents 

described how the quality of their relationship with their child’s healthcare provider(s) had been 
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a barrier or facilitator to disclosure. High relationship quality between a child’s family and 

healthcare provider was described as a facilitator to disclosure by 25 parents. Parents most 

commonly characterized high relationship quality in terms of open communication, 

nonjudgmental interaction, and collaborative decision-making. As the mother of a seven-year-old 

girl in Oregon described: 

 [Child’s doctor] just makes me feel comfortable. I don't feel 

judged. We had one pediatrician before, and the moment he 

walked into the door, I felt like he was judging me, he was judging 

my child. I don't know. I just didn't like his attitude. And you 

know, I switched. That's when I met [child’s doctor], and just his 

whole attitude about it, it felt like he was a friend. I felt 

comfortable just talking about [child]. 

 

Several parents additionally spoke of how positive interactions between their child with ASD 

and his or her healthcare provider was an important aspect of their relationship quality. The same 

mother further elaborated on her daughter’s interaction with their pediatrician: 

My daughter used to get anxious in doctors' offices, and he's the 

first doctor that, even though he's not an autism specialist, he knew 

how to approach her and how to get her to calm down. And now 

her anxiety, when going to a doctor's office, has almost gone away. 

And I think it's because of the way he greets her and lets her play. 

 

Relationship quality between the child’s family and healthcare provider(s) was described by 16 

parents as a barrier to disclosure. In some of these cases, parents recounted how poor relationship 

quality had been a disclosure barrier with their child’s previous healthcare providers but was not 

with their child’s current provider. Others described how they felt poor relationship quality was a 

barrier to disclosure more generally for parents of children with ASD. Medical mistrust and lack 

of communication were most frequently ascribed to poor relationship quality hindering 

disclosure. Medical mistrust was often related to the recommended use or perceived overuse of 

medication or vaccines by the child’s healthcare provider. In some cases, parents expressed they 
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felt that they would be dismissed or redirected to medication if they disclosed CHA to their 

child’s healthcare provider. As the mother of a seven-year-old boy in Oregon conveyed: 

Interviewer: Do you think that some parents are hesitant to talk 

about  

complementary and alternative medicine with their doctors and 

nurses?  

Parent: Yes.  

Interviewer: And why do you think that is?  

Parent: Because I think doctors just tend to go more – I don’t 

know.  

I [have] been in the medical field for a while now, and I just see 

this push for meds,  

you know, a lot of medication. It seems like an easy scapegoat to 

be honest with you. That’s my personal feeling. They’re having 

this problem,  

“oh, let’s just put them on this med,” you know? That’s just my 

feeling. 

 

In describing a lack of communication with their child’s healthcare provider as being a barrier to 

disclosure, some parents explained how they had noted using CHA on their child’s intake form 

or had mentioned it to the provider; yet, the provider did not initiate or pursue a dialogue about 

CHA with the parent.   

Provider attitudes and knowledge related to CHA and ASD can affect disclosure. 

Twenty-nine parents described how certain provider characteristics, primarily attitudes toward 

CHA and/or knowledge of CHA and ASD, were attributes that facilitated disclosure or were 

deficits that impeded disclosure. Parents focused most on provider deficits. Attitudes about CHA 

were the most common characteristic described by parents as helping or hindering disclosure. 

Often parents described positive provider attitudes about CHA in terms of the provider’s 

openness or general receptivity to different or non-conventional health approaches. Conversely, 

parents frequently typified negative provider attitudes toward CHA as being “closed-minded” or 

fixed. Some parents related negative provider attitudes to their relationship, expressing that they 
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might feel judged or dismissed by their child’s healthcare provider for disclosing CHA. As the 

mother of a nine-year-old boy in Colorado related: 

[Child’s doctor’s] demeanor changes right away when I talk about 

[CHA]. I even had [a doctor] …the doctor was horrible…I told 

him that [child] was allergic to milk and then I told him that we 

were gluten free, and he just labeled me right away that I was a 

quack. He even wrote in his report that he didn’t think that [child] 

was allergic to milk and all this stuff. I just I couldn’t believe the 

way he treated me. I’d never experienced that from any of his 

doctors before. Yeah, it was a very frustrating experience. 

 

Provider knowledge of CHA was similarly described as either facilitating disclosure, when the 

provider was knowledgeable about CHA, or impeding disclosure, when the provider had limited 

or no CHA knowledge. Some parents described provider knowledge about CHA as related to 

disclosure, in terms of the provider’s willingness to learn or research CHA.  

Interviewer: Is there anything else that’s made it easy to discuss 

with her?  

Parent:…[I]t’s an area that she’s very interested in, and she learns 

about it outside of work. She’s discussed massage with us and 

different things we can do that are homeopathic, like using green 

tea and sea salt and thing like that. She’s interesting and helpful. 

(mother, 6 yr. old boy, Oregon) 

 

Beyond provider CHA attitudes and knowledge, parents also raised knowledge of ASD as a 

healthcare provider characteristic influencing disclosure. Thirteen parents mentioned how a 

provider’s limited knowledge of ASD had been a deterrent to disclosure insofar as they had felt 

their child’s provider would not know much about ASD treatment options including CHA. 

Alternatively, five parents described how their child’s provider had greater knowledge of ASD 

than did other doctors and that had facilitated disclosure, as well as higher relationship quality 

more generally. 

[Child’s doctor] is a really open-minded man. He's very intelligent, 

he's sensitive, great bedside manner, has a child with autism. So, 
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he has some empathy toward the, “Hey, I'm willing to try just 

about anything.” And I had read some negative things about 

chelation and spoke with him and he agreed that that's not 

something he would do with his child. You know, he's a medical 

doctor and I'm like, “Yeah, probably a good idea I don't do it with 

mine!” He's a great guy and we don't hear that about – from my 

friends, people that I know that have children with autism, not 

always are doctors as receptive to alternative things.  

(mother, 8yr. old boy, Oregon) 

 

 Length of provider visit and other visit characteristics impact disclosure. In total, 17 

parents described some aspect of visits to their child’s healthcare provider as a disclosure barrier 

and/or facilitator. Time allotted was the most frequently mentioned visit characteristic, with 

parents indicating that having enough time or a relatively long amount of time facilitated 

disclosure whereas having  not enough time or a short amount of time was as a barrier to 

disclosure. Some parents also related the amount of time spent by providers during visits to the 

quality of their relationship with the child’s provider. 

I just feel like, the information sometimes that I want to say or how 

I want to say things, it doesn’t come out in the way that it should 

be. But, for instance, when I see [child’s naturopath] once a month, 

which is his alternative doctor, per se. And, that one hour that I 

have with her, once a month, literally that is all we do. We talk 

about his diet, and what’s been working for him. How’s he doing 

in school, and so there’s a whole different approach of dietary, and 

behavior, physically, and just overall. And, the doctor’s visit, it’s 

basically, like I go in there, but I go in there for a specific reason, 

and I feel like I can’t talk about anything else because I have to 

schedule something else, another appointment just to touch on that 

one thing. (mother, 8 yr. old boy, Oregon) 

 

In describing visit characteristics, 10 parents additionally explained how being asked to report or 

list the treatments, including CHA, used by their child had facilitated disclosure. Some parents 

elaborated that they kept a detailed list medications and supplements (e.g., vitamin, mineral, 
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herbal) their child took, so they could give this to providers at visits. The mother of a six-year-

old boy with ASD in Oregon detailed: 

Interviewer: Have you ever discussed his use of complementary 

and alternative medicine with his regular doctor or healthcare 

providers?  

Parent: Yes, they’re aware of all the supplements he takes.  

Interviewer: How does it usually come up?  

Parent: They ask us for our med list, and we give them two sheets 

of paper.  

 

Discussion 

 This study’s findings provide new knowledge of barriers and facilitators to parent 

disclosure of CHA used among children with ASD. Our study was exploratory, because little 

past research has examined reasons for parent disclosure of CHA used among children including 

those with ASD. One study, which quantitatively examined CHA use and disclosure among a 

nonprobability sample of children living in the Washington, D.C. metropolitan area, found that 

disclosure was more likely when children used “bioenergetic” CHA (e.g., homeopathic remedies, 

acupuncture), were younger than six years old, or their parent did not use CHA.75 Findings from 

our study did not suggest these factors greatly contributed to disclosure from the perspectives of 

parents whose children have ASD and use CHA; however, in related research younger child age 

has been found to facilitate CHA use for some children with ASD.105,133 Better understanding of 

how reasons for use and disclosure of CHA may vary by specific chronic conditions (e.g., ASD, 

ADHD) or medical complexity (e.g., comorbidity, condition severity) among a broader 

population of children would also be beneficial.  

 Two past studies focused on use and disclosure of CHA among child subpopulations with 

a specific chronic condition. One of these studies, which involved structured interviews with 

parents of children with asthma in Rochester, New York, found that poor parent-healthcare 
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provider relationship, shorter duration of asthma, older child age, and the child not using anti-

inflammatory medications were related to nondisclosure.76 That study further found variation in 

nondisclosure reasons by certain sociodemographic characteristics and asthma severity. It  

showed that disclosure barriers categorized as personal (e.g., feeling embarrassed) and/or 

healthcare provider (e.g., doctor was too busy, doctor did not ask) were more frequently reported 

by parents with low socioeconomic status (e.g., racial/ethnic minority group member, poor) and 

whose children had severe asthma symptoms.76 The other study of children with and without 

ASD in Ontario, Canada identified several reasons for not hypothetically disclosing CHA used 

among children with ASD. Reasons included the child’s physician lacked knowledge of CHA, 

the parent did not feel it was necessary to inform the child’s physician, the child’s physician did 

not ask, the parent did not feel the child’s physician would approve, the visit time was too short, 

the child’s physician lacks knowledge about ASD, and the parent had poor communication or 

was not comfortable with the child’s doctor.77  

Our findings are consonant with these two prior studies in that participants commonly 

described both parent-provider relationship quality and provider characteristics, including 

provider knowledge of CHA and ASD, as helping or hindering disclosure. We found, however, 

that provider attitudes rather than knowledge were the most salient provider characteristics 

influencing disclosure. Future studies should examine the relative importance of various factors 

(e.g., provider knowledge of CHA, parent-provider communication) to parent disclosure overall 

and by subgroups (e.g., socioeconomic status) to help inform interventions promoting parent 

disclosure. 

Although this study and past research show parents of children with ASD generally 

perceive healthcare providers’ knowledge and willingness to learn about CHA as being 
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limited,119,134,135 little research has examined provider perspectives on use and disclosure of CHA 

for ASD. A quantitative study of the perspectives of pediatric healthcare providers on CHA 

found that over half of the providers surveyed encouraged at least one CHA for ASD. In 

addition, those who encouraged CHA were more likely to want additional training on CHA, 

inquire about use of CHA in their patients, report greater knowledge of CHA, report having 

received ASD training, be female, report a higher number of ASD patient visits, and be younger 

relative to those providers who did not encourage CHA.96 Those findings suggest that some 

pediatric providers are willing to recommend CHA for ASD, but may still feel they need 

additional training about CHA.  

A qualitative study, in which pediatric healthcare providers and parents of young children 

with ASD were interviewed about their experiences related to shared treatment decision making, 

further found that disclosure can be divisive for providers and parents of children with ASD.135 

That is, parents may independently pursue CHA for their child with ASD after not receiving the 

guidance they were looking for from their child’s provider initially, while providers feel 

inhibited discussing CHA with parents given the lack of evidence on CHA effectiveness and 

concerns about compromising their therapeutic relationship. These findings suggest that 

increased provider training may indeed be beneficial to increasing disclosure, but also that future 

research is needed to determine how providers can best engage parents in discussion about CHA 

for ASD to preserve shared treatment decision making and their therapeutic relationship with 

families over time. The adaptation of brief provider training interventions shown to have promise 

for promoting parent-provider communication about various health risks may be a starting point 

for such research.97  
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Our study has several limitations. Because of its exploratory nature, findings are not 

generalizable to the broader population of parents of children with ASD. We only interviewed 

parents who were reachable and had previously participated in a larger study. In addition, all 

parents were recruited from Denver, Colorado or Portland, Oregon; locations that may be more 

conducive to using CHA than other geographic areas in the United States. We also did not 

sample parents of children with ASD who might have considered CHA but had never used CHA 

for their child; therefore, parent perspectives on hypothetical use and disclosure of CHA are not 

represented. Though we primarily asked parents about their experiences during the past year, the 

potential for recall bias still exists. A year may be a relatively long timeframe, and some parents 

reported their experiences over more than one year, typically during the period after the ASD 

diagnosis.   

Nevertheless, given the dearth of research on disclosure, we believe our study provides 

new insights into parent perspectives regarding disclosure barriers and facilitators. Furthermore, 

this study’s findings have significant practical implications. Perhaps one of the most important 

messages for pediatric healthcare providers is that disclosure is often influenced by parents’ 

perceptions of provider knowledge, attitudes, and communication regarding both CHA and ASD. 

Increased training about ASD and CHA for pediatric healthcare providers could, therefore, be 

beneficial in terms of increasing disclosure. Such training could occur during medical school, 

residency, and/or as part of continuing medical education requirements. In addition, at academic 

medical centers where research on ASD and/or CHA occurs, increased communication between 

departments (e.g., general pediatrics and neuropsychology) about related research may help 

providers to stay abreast of new ASD treatment options and spur them to learn more about them. 

This type of increased provider education may, in turn, help providers value and gain 



 

 

 

82 

confidence-initiating dialogue about CHA with parents of children with ASD during routine 

visits. With respect to the impact visit characteristics—particularly provider visit length—on 

disclosure, allowances for longer visits with children with ASD may also help to facilitate 

important parent-provider discussions about CHA. Regular use of a treatment list, in which 

parents report all treatments including CHA being used for their child with ASD, along with 

provider initiated follow-up about CHA (if indicated) at certain types of visits such as well-care 

visits may also be helpful in promoting disclosure. 

Conclusion 

This study is one of the first explore parent perspectives on barriers and facilitators to the 

disclosure of CHA used for children with ASD. Study findings suggest that multiple factors at 

the family and health system levels influence disclosure. Study findings could inform future 

research and intervention to promote parent disclosure. Increasing rates of parent disclosure 

might, in time, help improve the quality of care and related health of children with ASD and their 

families. 
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Figure 4.1. Conceptual framework for exploring factors promoting and impeding the disclosure of complementary health 

approaches among children with autism spectrum disorder (adapted from Fouladbakhsh & Stommel, 2007) 

 

 

*May also be considered at the system- or community-level. 
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• Family structure

• Gender

Social Structure*

• Race/ethnicity

• Education

• Culture

• CHA knowledge

• Lifestyle

Psychosocial Factors

• Beliefs about CHA 

efficacy, safety, and 

acceptability

• Perceptions of healthcare 

treatment and satisfaction

• Beliefs about illness risk, 

severity, and care options

• Need for control

• Risk taking

• Self-care ability

• Self-efficacy

Resources

• Employment

• Health insurance

• Income level

• Provider 

connection

Access to

• CHA services

• CHA users

• Conventional 

services

Geography

• Urbanicity

• Country, region, 

county

Availability/Supply*

• CHA providers

• CHA products

• CHA information

• CHA referral 

network

• Conventional 

services

Evaluated

• Health status

• Illness/condition 

experience

Perceived

• Health status

• Need for CHA 

and conventional 

care

Use of CHA

Modality Characteristics

• Natural products, mind and body 

practices, or other CHA

• Practices, products, provider-

directed services

Manner of Use

• Complementary; used with 

conventional care

• Alternative; substitute for 

conventional care

• Integrative; coordinated with 

conventional care

Purpose of Use

• Health promotion/wellness

• Symptom management

• Treatment of illness

Child, Family, and Health System Characteristics Health Behaviors Outcomes

Disclosure of Use
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Table 4.1. Characteristics of Interview Participants (N = 31) 

 n % 

Parent   

Relationship to child with ASDa   

  Mother 29 94% 

  Father 1 3% 

  Grandmother 1 3% 

Age, years   

  Mean (SD) 35.8 (6.6) 

Years of education   

  12-16 years 24 81% 

  17-20 years 6 19% 

Married or living with a partner 23 74% 

Number of children   

  Median (Range) 2 (1-6) 

 

Child with ASD 

Agea    

  6-9 years 25 81% 

  10-12 years 6 19% 

Ethnicity   

  Non-Latino  19 61% 

  Latino 12 39% 

Gendera   

  Male 25 81% 

  Female 6 19% 

Health insurance type   

  Public only 15 48% 

  Any private 16 52% 

Initial age of ASD diagnosis, years   

  Mean (SD) 3.4 (1.6) 

ASD severity   

  Mild 12 39% 

  Moderate or severe 19 61% 

 

Type of CHA ever useda 

  

  Natural products 29 94% 

  Mind and body practices 25 81% 

  Other approaches 25 81% 

 

Conventional services useda,b 

  

  Preventive or well-child care 26 84% 

  School-based services 26 84% 

  Outpatient therapy 25 81% 

  Medication 16 52% 

  Specialty care 12 39% 

  Early intervention 9 29% 
aData were gathered through the interviews. One participant did not report years of education. 
bThe most frequently reported conventional health services are shown (i.e., services for which < 2 children used are 

excluded). School-based services included special education, as well as school-based therapy such as speech and 

language therapy or social skills training. Medication includes prescription and over-the-counter medications
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CHAPTER 5. INTEGRATIVE CONCLUSION 

 In the past two decades, the prevalence of developmental disabilities (DD)1—especially 

autism spectrum disorder (ASD)1,125,136—has risen significantly among US children. Due to the 

complexity, chronicity, and lack of curative treatment presently available for most DD,137,138 

children with DD are likely to experience poor health-related outcomes across the lifespan.12,139–

141 In addition, families of children with DD are likely to experience adverse health15,16 and 

financial104,128 impact. Furthermore, the economic burden incurred by certain DD (e.g., ASD, 

ADHD) is estimated to be substantial.89,90,130 To address the symptoms and associated 

impairment often resulting from neurodevelopmental conditions, children with DD generally 

utilize more conventional health services but experience greater unmet healthcare need and 

poorer healthcare quality than other children.12,14,131 

 Past research suggests that children with DD, particularly children with ASD, may also 

be likely to use complementary health approaches (CHA).55–57,59,61 There is currently limited 

evidence on the efficacy and safety of most CHA (e.g., omega-3 fatty acids, acupuncture, special 

diets) that are commonly used for treating core and associated DD symptoms.37,40,42,44 Moreover, 

health insurance plans often do not provide coverage for CHA and their use may, consequently, 

result in considerable out-of-pocket costs.91 Previously, little research has sought to determine 

the national prevalence and correlates of CHA use among children with DD. Research that has 

examined CHA use among specific DD subgroups, such as ASD, has also generally been limited 

in terms of the inference that can be drawn around CHA use prevalence due to nonprobability 

sampling. 

Beyond these gaps in the evidence base on the prevalence and correlates of CHA use 

among children with DD, and children with ASD more specifically, there is a paucity of research 
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on the disclosure of CHA used. The American Academy of Pediatrics and other child health 

organizations recommend that conventional healthcare providers routinely discuss CHA use for 

children with their families and, if needed, coordinate CHA with conventional health 

services.28,51 The main goal of such discussion is for conventional healthcare providers to engage 

in shared treatment decision making with families about conventional treatment and/or CHA that 

may be viable for the child. Findings from two published studies on disclosure of CHA used for 

children, suggest that nondisclosure may frequently occur.75,76 At a national level, no previously 

published studies have determined how often nondisclosure may occur among children with DD. 

Additionally, no past research has examined factors that may promote or impede disclosure for 

children with DD, including those with ASD. 

 With these gaps in mind, the purpose of this dissertation was to provide new knowledge 

about the use and disclosure of CHA among children with DD, with a more specific focus on 

children with ASD. This dissertation was comprised of two main components: (1) the analysis of 

2012 National Health Interview Survey (NHIS) data to determine CHA use and nondisclosure 

prevalence and correlates among US children with DD, and (2) a mixed methods study involving 

the analysis of secondary data from a cross-sectional survey of young children with ASD and 

primary data from in-depth interviews conducted with parents of children with ASD who 

reported using CHA in the survey to determine why children with ASD may use CHA and 

identify factors that help or hinder disclosure.  

 Key Contributions  

Collectively, findings across this dissertation’s three manuscripts provide new knowledge 

about the use and disclosure of CHA among children with DD including those with ASD. Key 
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contributions and linkages, including ties to this dissertation’s conceptual framework, are 

described next. Future research directions are additionally provided. 

 Findings from the first and second manuscripts suggest that use of CHA often occurs 

among children with DD including those with ASD. As reported in the first manuscript (Chapter 

2), the use of CHA is relatively prevalent (23%) among US children with DD aged 4-17 years. 

This is one of the first studies to quantify CHA use prevalence among US children with DD, 

overall. In the second manuscript (Chapter 3), close to half (~ 45%) of children with ASD aged 

2-10 years reported use of CHA. Although this estimate was not based on a nationally-

representative sample of children with ASD, the study sample was randomly selected, and may 

therefore provide a less biased estimate of CHA use among children with ASD than prior studies 

that have used nonprobability sampling.58,74,105,106,121 To determine the prevalence and correlates 

of CHA use among other DD subgroups, such as children with learning disabilities or cerebral 

palsy, further research is needed. 

In both the first and second manuscripts, natural products (e.g., vitamins, minerals, herbal 

supplements) were the most commonly used type of CHA. Moreover, children with DD—and 

ASD specifically—were found to use some modalities that may be unsafe (e.g., chelation, 

chiropractic manipulation), ineffective (e.g., acupuncture, special diets), and/or costly (e.g., 

herbal supplements, naturopathy, hyperbaric oxygen therapy). As reported in the first 

manuscript, the most commonly indicated reason for use of CHA among children with DD was 

“it is natural.” In the second manuscript, parent beliefs that CHA are effective for ASD were 

identified as promoting the use of CHA. These findings suggest that families of children with 

DD may hold erroneous views about the safety and efficacy of certain CHA. To reduce the 

likelihood of health risks and/or financial burden related to the use of unsafe and/or inefficacious 
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CHA among children with DD, additional research is needed to determine how families can 

become better informed about the efficacy and safety of these particular modalities when 

considering DD treatment options for their child. 

Overall, results from the first manuscript suggest that CHA use may more commonly 

occur for children with DD who are better enabled to access CHA (e.g., those with higher 

household income, those living in regions other than the South). In addition, children with DD 

who more routinely interact with the health system due to greater healthcare need (e.g., those 

with comorbid chronic conditions) may also be more likely to use CHA. Quantitative results 

reported in the second manuscript further showed that child age, the parent’s belief ASD has 

major consequences on the child’s life, study site location, and medication use (i.e., over-the-

counter and/or prescription) were associated with the use of CHA for ASD. All of these factors 

were indicated in the conceptual framework used to guide this dissertation research, suggesting 

that the framework does have utility for the future examination of CHA use among children with 

DD. Closer consideration of these factors at the overlaid ecological levels (i.e., child, family, and 

health system) may provide greater understanding of how the framework could be modified for 

future research and intervention development.  

Regarding the influence of child factors on the use of CHA, findings from the first and 

second manuscripts suggest child gender and age may be related to the use of CHA in children 

with DD. Interestingly, unadjusted results in the first manuscript showed that as age increased 

the odds of CHA use was higher for children with DD, but the association did not remain 

statistically significant after adjusting for other factors. By contrast, adjusted results from 

manuscript two showed that younger child age was correlated with higher odds of CHA use for 

children with ASD. Discrepancies in these findings may be due in part to heterogeneity in the 
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conditions children with DD have. That is, the most common DD including ADHD and learning 

disabilities are not typically diagnosed until later in childhood relative to ASD. Future research is 

needed to determine how age, as well as age of diagnosis, influence the use of CHA for children 

with different DD. Though the unadjusted association of CHA use with gender was not 

statistically significant in the second manuscript, bivariate statistics showed a higher percentage 

of female versus male children with ASD used any CHA, which is consistent with the adjusted 

results in manuscript one. Additional research to determine why CHA use may be more common 

for female versus male children with DD is needed. In manuscript one, chronic condition 

comorbidity was associated with higher adjusted odds of CHA use. In the second manuscript 

comorbidity was not assessed; however, parents who believed that ASD has major impacts on 

their child’s life had higher adjusted odds of CHA use. These findings suggest complexity, in 

terms of adverse impacts resulting from symptoms or comorbidity, affects the use of CHA for 

children with DD including those with ASD. Still, further research is needed to disentangle how 

different aspects of medical complexity affect use of CHA along with other health services for 

children with DD.  

Relatedly, findings from the first and second manuscripts suggest that families who 

interact more with the healthcare system either by using medication for their child with ASD or 

by experiencing problems attempting to access care for their child with DD may be more likely 

to use CHA. These experiences may pull families of children with DD toward using CHA; 

however, the process by which this occurs remains unclear. Also at a system level, in both the 

first and second manuscripts location was shown to influence the use of CHA. Among children 

with DD, those living in the West or Midwest had the highest adjusted odds of CHA use relative 

to those living in the South. Results from manuscript two further showed that children with ASD 
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from Portland, Oregon or Denver, Colorado had higher adjusted odds of CHA use than those 

from Los Angeles, California. Because all three of these metropolitan areas are part of the 

Western region of the US, study findings demonstrate that variation in CHA use may exist within 

regions. Additional research to examine how urban versus rural location may influence the use of 

CHA is needed within the West, as well as greater research to understand more geographically 

disaggregated variation in CHA use within the other three regions of the United States. 

Regarding disclosure, results in the first manuscript suggest that nondisclosure of CHA 

used may be common among children with DD (42%). Correlates of nondisclosure suggest that 

children with DD who interact less with the health system (e.g., children who are older, do not 

have functional limitations, utilize fewer conventional care services) may be less likely to 

disclose. Although certain child factors (i.e., child gender, age) were shown to be related to 

nondisclosure among children with DD in the first manuscript, findings from the third 

manuscript suggest that child factors may have less impact on disclosure insofar as they were not 

commonly identified as promoting or impeding disclosure from the perspectives of parents 

whose children had ASD. Rather, themes related to family and health system factors, such as 

viewing disclosure as important to optimizing child’s health and parent-provider relationship 

quality, were identified as more salient to disclosure from the perspectives of parents who were 

interviewed. Results from manuscript one do, however, suggest that nondisclosure may be more 

likely for children interacting less with the health system (e.g., children utilizing fewer 

conventional care services). As reported in the third manuscript, poor parent-provider 

relationship quality in addition to provider deficits related to negative CHA attitudes, lack of 

knowledge about CHA, and/or lack of ASD knowledge were identified as barriers to disclosure. 

One potential explanation for these collective findings is that parents of children with DD may 
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be pushed away from conventional healthcare, because they believe their child’s need for 

conventional care is less and/or they experience poor quality of care, resulting in less disclosure. 

Beyond future research to quantify the prevalence of disclosure among children with ASD, 

further research is needed to understand how the balance of CHA use versus conventional care 

use may shift over time for children with DD according to various ecological factors, such as 

symptomatology or parent-provider relationship quality.   

With respect to advancing the conceptual framework used to guide this dissertation 

research on use and disclosure of CHA, finer parsing of concepts and specification of their 

relationships including potential modifiers (i.e., interactions) and mediators using longitudinal 

data on the treatment trajectories of children with DD is needed. For example, child age or age of 

diagnosis could modify the relationship between gender and use of CHA over time, such that the 

odds of CHA use may decrease more with age among children with DD if they are male versus 

female. Medical complexity, such as chronic condition comorbidity, could also influence this 

relationship. For instance, greater complexity and age could modify the relationship between 

gender and use of CHA. In addition, factors that were not empirically assessed in this 

dissertation research (e.g., need for control over treatment, referral network for CHA, parent 

experiences with the healthcare system) should be examined in future research to further validate 

and refine the conceptual framework. Similarly, factors such as provider attitudes and knowledge 

about CHA shown to influence disclosure in the third manuscript should be incorporated into the 

framework if used to guide future empirical study of disclosure. Last, application of the 

framework in future research on the use and disclosure of CHA among other DD subgroups is 

needed to advance its utility. 
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 Limitations 

 

This dissertation research has important limitations that should be considered in 

interpreting its findings. The major limitations of each manuscript are summarized. Broader 

limitations are also provided. 

Examination of specific types of CHA used was described as a potential research area in 

the dissertation proposal; however, results from those analyses are beyond the scope of the first 

manuscript prepared for publication. Results from those analyses are, therefore, briefly 

summarized here. Overall prevalence for each type of CHA used among children with DD was 

initially examined using two widely recognized typologies of CHA: (1) the National Center for 

Complementary and Integrative Health (NCCIH) domains of CHA including natural products 

(e.g., herbal supplements), mind and body practices (e.g., chiropractic manipulation, qigong), 

and other approaches (e.g., special diets, traditional healers) (Appendix Table 5); and (2) the 

alternative categorization of CAM practitioner delivered services (e.g., massage, acupuncture), 

purchasable products or resources (e.g., multivitamins/minerals), and individual or communal 

guided practices (e.g., meditation, yoga) put forth by Fouladbakhsh and Stommel (Appendix 

Table 6).78 Bivariate associations of predisposing, enabling, and healthcare need factors with use 

of each type of CHA were additionally examined, except for other approaches and individual or 

communal guided practices for which the sample sizes were prohibitively small (i.e., other 

approaches: n = 58 children with DD; individual or communal guided practices: n = 50 children 

with DD). Bivariate analysis results are also shown in Appendix Tables 5 and 6. 

 Results from the analyses on type of CHA use revealed considerable overlap between the 

two typologies. That is, all children with DD who used natural products were also considered to 

have used purchasable products or resources according to the alternative categorization of CAM. 
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In addition, there were only eight children with DD who used a practitioner delivered service that 

was not also considered a mind and body practice (e.g., practitioner delivered naturopathy was 

not considered a mind and body practice). Given almost complete overlap between the two 

typologies, use of both typologies would have been redundant. From this analysis, it also became 

apparent that most children with DD who used any CHA used some natural product (e.g., 

specific vitamins, herbal supplements). In fact, only 18 percent (n = 93) of children with DD who 

used any CHA did not use a natural product (i.e., they only used a mind and body practice and/or 

other approach). For this reason, use of natural products or mind and body practices were not 

separately examined for the first manuscript. Rather, use of individual modalities among children 

with DD were descriptively examined, and the most frequently used individual modalities by 

children with DD were reported in the first manuscript. Though the 2012 NHIS Child CAM 

Supplement asked about an extensive list of CHA, it did not ask about all CHA (e.g., essential 

oils, hyperbaric oxygen therapy). If the list of CHA asked about in the survey had included 

additional modalities differentially categorized between the two CHA typologies (e.g., books are 

considered a purchasable resource or product in the alternative CAM categorization but not a 

natural product in the NCCIH typology), it might have been possible to further examine types of 

CHA.  

 The dissertation proposal additionally included potential examination of manner of CHA 

use (e.g., if CHA were used with conventional healthcare or instead of conventional healthcare) 

among children with DD. Results from preliminary analyses showed that only 14 children with 

DD who used any CHA did not use any conventional healthcare asked about in the survey. Due 

to the small number of children with DD who used CHA as an alternative to conventional 

healthcare, it was not possible to examine manner of use for the first manuscript. 
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 For the second and third manuscripts, recruitment of parents of children with ASD from 

the site in Los Angeles, California for in-depth interviews was not feasible due to challenges 

obtaining approval from the Institutional Review Board at the affiliated institution within the 

timeframe needed. For this reason, only parents of children with ASD from Portland, Oregon or 

Denver, Colorado were recruited for and participated in interviews. Although not being able to 

include qualitative data on use and disclosure of CHA from parents of children with ASD at the 

study site in Los Angeles, California is a limitation of this dissertation’s mixed methods study 

component, more interviews than originally proposed were conducted with parents from Denver, 

Colorado or Portland, Oregon. In the dissertation proposal, the target number of interviews per 

study site was 10 (30 total). To ensure thematic saturation occurred from the interviews 

conducted at the two sites where qualitative data collection was feasible, 11 additional interviews 

were conducted (8 in Portland; 3 in Denver) bringing the total number of interviews conducted to 

31. Nevertheless, findings related to association between location and use of CHA for ASD are 

limited in that it was not possible to explain why use of CHA for ASD was less likely in Los 

Angeles than in Portland or Denver. Another limitation of this dissertation component was all 

parents interviewed had used CHA and described some disclosure experience. For this reason, 

the perspectives of parents who never used CHA for their child with ASD or had used CHA for 

their child with ASD but had never disclosed (or discontinued use of conventional care once 

their child was diagnosed with ASD) could not be explored regarding barriers and facilitators to 

disclosure.  

 Results from additional quantitative analyses performed for the mixed-methods study 

component of this dissertation were beyond the scope of the second manuscript. Appendix 

Tables 7 and 8 show these results. Briefly, Spearman correlation coefficients were computed for 
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all independent continuous or ordinal variables that were included in the initial multivariable 

model fit to determine correlates of any CHA use among children with ASD (Appendix Table 7). 

The purpose of this additional analysis was to assess the potential for bias due to collinearity 

between variables. Results demonstrated that certain variables, such as child age and age of ASD 

diagnosis or treatment hours and number of therapy services used, were moderately and 

positively correlated. In fitting the final multivariable model, independent variables with 

moderate correlations—indicating some collinearity—were omitted. Along these same lines, 

results from the complete and reduced multivariable models fit using the same sample are 

summarized in Appendix Table 8. Only results from the final model were presented in the 

second manuscript, due to its scope and space constraints. The results summarized in Appendix 

Table 8 do, however, confirm that the reduced model’s fit to the survey data was not degraded. 

 More broadly, this dissertation research is limited by several aspects of its design. First, 

both of the quantitative data sources used were cross-sectional precluding causal inference 

related to use or disclosure of CHA. In a similar vein, both quantitative data sources were 

secondary. For this reason, it was not possible to operationalize certain constructs from the 

conceptual framework (e.g., psychosocial factors) and examine their relationships with use and 

disclosure of CHA. Relatedly, there may have been factors that either were not included in the 

data source or were not included in the analyses performed that may have biased results. In 

addition, findings from the manuscripts cannot be generalized beyond the populations 

represented. In the case of the first manuscript, this means younger children with DD and those 

institutionalized (e.g., in residential or foster care) were not represented. For the second and third 

manuscripts, older children with ASD (aged > 10 years), children with ASD not seen at an ASD 

clinic, and children with ASD who reside in geographic areas other than those from which the 
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study samples were recruited were not represented. Another limitation to consider, particularly 

related to the dissertation findings on disclosure, is that parents were the primary information 

source for both main components. Although parents are generally the final decision makers 

regarding DD treatment, children, conventional healthcare providers, and providers of CHA 

(e.g., naturopaths, chiropractic doctors) may also be involved in discussions and the decision to 

use of CHA for DD. For this reason, it is not possible to know from this dissertation research 

what and how factors influence CHA use and disclosure from the perspectives of children and 

providers relative to parents. 

 Implications 

 

This dissertation’s findings have important practical implications. Results from the first 

and second manuscripts demonstrated that CHA use may, indeed, be relatively prevalent among 

children with DD and those with ASD in specific. Natural products were the most commonly 

used CHA, and current evidence on their efficacy and safety for DD and ASD is generally 

limited. Further, most natural products are not covered by health insurance plans, potentially 

incurring out-of-pocket costs for a population already likely to experience considerable financial 

burden. Families of children with DD may, therefore, benefit from greater access to credible 

information sources about DD treatment options including CHA. Greater access could be 

achieved through the increased provision of informational resources, which would ideally occur 

when families first begin their pathway to diagnosis and services. Healthcare providers may be 

well-positioned to point families toward such resources, because developmental screening in 

healthcare settings often initiates the pathway to diagnosis and services. Early childhood 

education and safety net service providers may also be appropriate agents for delivering such 

educational materials. Another approach to increasing access to credible information sources on 
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treatment options among families of children with DD might be to advance their health literacy 

(i.e., capacity to obtain, process, and understand basic health information and services needed to 

make appropriate health decisions) by delivering brief trainings to parents involved in support 

groups or online through websites that parents of children with DD are likely to access (e.g., the 

Autism Speaks website).  

Once a family decides to use CHA for their child with DD, disclosure is necessary for 

parent-provider communication to occur about CHA and DD treatment more broadly. Findings 

from the first manuscript suggest nondisclosure may be common for children with DD, and 

findings from the third manuscript suggest that even when parents do disclose, their disclosure 

may not necessarily lead to a constructive discussion about CHA with their child’s provider. 

Findings about barriers and facilitators to disclosure from the third manuscript provide some 

insights into why disclosure may not occur, as well as some basis for how to potentially increase 

disclosure. Educational intervention regarding CHA, the importance of communication about use 

of CHA, and strategies for effective communication with healthcare providers more generally 

that target families of children with DD may be helpful for increasing disclosure. On the provider 

end, greater provider training on both CHA and ASD, as well as communication strategies when 

addressing potentially divisive issues (e.g., use of unsafe and/or inefficacious CHA) may also 

help to increase disclosure. From a delivery system perspective, longer provider visits for 

children with DD, use of treatment lists in which parents are asked to report all treatments 

including CHA being used for their child, and prompts in electronic health record systems about 

whether the family is using or considering CHA for their child may also be strategies to promote 

disclosure. 
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 Final Thoughts  

 

In closing, this dissertation research—despite its limitations—contributes unique 

knowledge on the use and disclosure of CHA among children with DD. Findings point to 

directions for future research and have practical implications. Because children with DD 

represent an increasing subpopulation for which poor health related outcomes are likely, it is of 

public health importance to continue generating new knowledge of and developing interventions 

to improve their healthcare experiences and longer term quality of life. 
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APPENDIX. LITERATURE REVIEW 

Children with Developmental Disabilities: Health Impacts, Service Needs, Access, and Care 

Quality  

Developmental disabilities such as attention deficit hyperactivity disorder (ADHD), 

autism spectrum disorder (ASD), cerebral palsy (CP), intellectual disability, and learning 

disabilities are prevalent among U.S. children: an estimated 15 percent of children aged 3-17 

years had one or more developmental disability between 2006-2008, representing a 17 percent 

increase in the prevalence of developmental disabilities from 1997-1999.1 Because increases in 

ASD and ADHD, to a lesser extent, have driven this change in the overall prevalence of 

developmental disabilities among U.S. children,1,7,9,136 epidemiologic studies have attempted to 

determine why ASD and ADHD have risen so markedly.8,142–147 Though considerable debate still 

exists, changes in diagnostic criteria and processes,8,142,144,145 increased exposure to certain 

environmental toxins,143,146 and increased public awareness147 are commonly ascribed to 

increased ASD and ADHD prevalence over the past two decades. Irrespective of the causes, the 

increased prevalence is a public health concern because developmental disabilities significantly 

impact children, their families, and the health system.5,104,141,148 

Children with developmental disabilities are more likely than children without 

developmental disabilities to experience functional limitations (i.e., the child’s condition limits 

his/her ability to do things other children his/her age can do),2,11,12 have poorer school attendance 

and performance,5,149,150 attain less education,139 have poorer overall health status,2,5 and earn 

lower wages as young adults.139 Families of children with developmental disabilities are also 

more likely than families of children without developmental disabilities to experience financial 

and employment impacts (e.g., the child’s parent(s) needed to cut-back or stopped working due 
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to the child’s health condition, paid  $1,000 or more for child’s medical care in the past 

year),13,14,151 as well as elevated parental stress and related health problems.15,16 Findings from 

these studies show that even compared to children with other types of chronic conditions, 

including other developmental disabilities, those with ASD are more likely to experience poorer 

health-related quality of life,129,141 adverse family financial and employment impacts, 

13,14,104,127,128 as well as parental stress and aggravation.16 Moreover, the economic burden of 

ASD is great due to its medical, nonmedical, and lost productivity costs.90,130 Annual additional 

costs associated with caring for a child with ASD in the U.S. were recently estimated at more 

than $17,000,130 and the lifetime cost of autism was estimated to be approximately $3.2 

million.90 Comparatively, the annual economic cost of ADHD per individual was estimated at 

$14,576 (ranging from $12,005 to $17,458) in 2005.89 

Children with developmental disabilities generally need and use more health and 

educational services (e.g., healthcare visits, prescription medications, specialty medical care, 

mental health services, early intervention, special education) than children without 

developmental disabilities2,12,152,153 because their conditions are often associated with various 

impairments. Many children with developmental disabilities experience comorbid developmental 

and other prevalent child health conditions (e.g., asthma, food allergies).2,5,12,154,155 As such, their 

need for and use of health and educational services has been shown to increase with the number 

of comorbid conditions they have2,123,152,154 and/or with their impairment level (e.g., functional 

limitations status, condition severity).156,157  

Though children with developmental disabilities need and use more health and education 

services than children without developmental disabilities, they also experience greater unmet 

need for and difficulty accessing these services.2,11,12,132,152 Recent estimates suggest that 
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approximately 14.3 to 20.1 percent of US children with developmental disabilities experience 

unmet healthcare needs,12 and approximately 36.4 to 55.0 percent of children with 

developmental disabilities experience any difficulty accessing needed health services.14 Most 

estimates of unmet healthcare needs among children with developmental disabilities are based on 

parent report; however, parents may not always recognize their child has unmet healthcare needs, 

especially for certain therapy services (e.g., occupational therapy, speech and language 

therapy).158 For this reason, unmet healthcare needs may be underestimated among US children 

with developmental disabilities.158  

Among children with developmental disabilities, further disparities exist in service access 

and unmet healthcare needs. For instance, difficulty accessing health services is greater for 

children with ASD compared to children with other developmental disabilities and/or mental 

health conditions (e.g., anxiety disorder, depression).14 Reasons children with ASD and other 

emotional, behavioral, or developmental problems commonly experience unmet healthcare need 

include the cost of services, lack of health insurance coverage, unavailable transportation, and 

limited provider knowledge about the treatments families are seeking.132 Children with 

developmental disabilities including those with ASD who are Latino,85,156,159,160 have parents 

with limited English proficiency,86,161 and whose maternal education is high school or less156,159 

may also experience greater difficulty accessing needed health and educational services than 

those who are non-Latino, have parents with English proficiency, and whose maternal education 

is above high school, respectively.  

Children with developmental disabilities, particularly ASD, are also more likely to 

experience poor healthcare quality than other children with special health care needs (CSHCN) 

and children generally.14,82,131,162 For example, many children with developmental disabilities 
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have been shown to lack both shared decision making and care coordination, two key 

components of the patient-centered medical home.14 Notably, children with ASD experience 

poorer healthcare quality across multiple domains (e.g., SDM, medical home care, adequate 

health insurance coverage, receipt of preventive care services, easy access to community based 

services, transition to adult health services) even when compared to children with other 

developmental disabilities.14,82,98,104,163 Among children with developmental disabilities, 

specifically ASD, those who are Latino85,159,160,164 and whose parents have limited English 

proficiency165,166 may be more likely to experience poor healthcare quality (i.e., lack of 

developmental screening, delayed ASD diagnosis) compared to those who are non-Latino and 

who have parents with English proficiency. Persistent disparities in access to quality healthcare 

for children with developmental disabilities relative to children without developmental 

disabilities are a public health problem, because increased access to quality healthcare is 

associated with reduced risk of adverse child and family impacts.13,104,151,162  

Conventional Healthcare for Children with Developmental Disabilities 

In addition to receiving routine primary care services (e.g., well-child visits, childhood 

immunizations, weight assessment and counseling, developmental screening in the first three 

years of life),167 children with or at risk of developmental disabilities are typically referred by 

their primary care provider and/or local school system to early intervention, special education, 

and/or specialized therapy services, depending in part on the child’s age.10,23,24,168,169 Some 

children with developmental disabilities may also be prescribed medication according to their 

age, condition(s), and symptoms.24 In alignment with principles of the patient-centered medical 

home and because developmental disabilities are caused by a wide-range of chronic conditions 

that may differentially affect each child’s health and developmental trajectory, conventional 
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health approaches are commonly tailored to best meet the needs of each child and his or her 

family.170  

With increasing evidence demonstrating the effectiveness of specific treatments for 

certain developmental disabilities,18–21,26,171 the American Academy of Pediatrics (AAP) has 

established conventional treatment guidelines for primary care providers regarding certain 

conditions such as ADHD and ASD that cause developmental disabilities. For example, the AAP 

recommends educational interventions, including behavioral strategies (e.g., applied behavioral 

analysis, structured teaching, developmental models) and therapies (e.g., speech and language 

therapy, social skills instruction, occupational therapy), for the management of ASD.23 The AAP 

also recommends primary care providers prescribe evidence-based parent- and/or teacher 

administered behavior therapy with or without methylphenidate (a stimulant medication) to 

preschool-aged children with ADHD and US Food and Drug Administration-approved 

medications for ADHD with or without evidence-based parent and/or teacher-administered 

behavior therapy to older children.24 Less formal guidelines exist regarding conventional health 

approaches for other developmental disabilities such as cerebral palsy (CP), intellectual 

disability, and learning disabilities.10,172  

Despite the existence of clinical guidelines for the management of certain developmental 

disabilities, no curative treatments are presently available for most developmental 

disabilities.4,137,138 Rather, many recommended conventional health approaches are intended to 

reduce symptoms children with developmental disabilities experience by targeting their 

cognition and/or brain functioning versus the deeper biochemical or physiological processes 

potentially underlying the etiology of their conditions.29 For conventional health approaches that 

do involve pharmacotherapy (e.g., stimulant medication) and target physiologic processes related 
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to the symptoms children with developmental disabilities experience, parents may be concerned 

about side-effects their children may experience.29,30,45 Children with developmental disabilities 

are also likely to experience comorbid conditions that may exacerbate core symptoms and/or 

elicit associated symptoms not alleviated by these conventional health approaches.27,32,62 Given 

the complexity of symptoms children with developmental disabilities often experience combined 

with the inability of conventional health approaches to cure or quickly alleviate their health 

problems (i.e., no “best” treatment option), parents of children with developmental disabilities 

may experience difficulty reaching agreement with their child’s provider(s) about a course of 

treatment163 and subsequently experience difficulties accessing recommended conventional 

health approaches.12,14,152,156,157  

These issues related to conventional health approaches together with the advent of more 

readily accessible information on various health approaches via the Internet 30 and each parent’s 

quest to best support and advocate for their child’s health 33 may influence parents in their 

consideration and use of complementary health approaches (CHA) for children with 

developmental disabilities. Indeed, data from the 2012 National Health Interview Survey (NHIS) 

show that nearly half (45.6%) of children who used CHA in the past 12-months did so to treat a 

specific health problem or condition.52 Smaller studies of children with certain developmental 

disabilities (e.g., ADHD, ASD, CP, Down syndrome) have shown that parents also report using 

CHA for their child because they want more control over their child’s treatment, they want to 

improve their child’s quality of life, they want to reduce the child’s symptoms, they believe CHA 

will assist conventional medicine, they prefer natural treatments, or they report their child 

experienced unacceptable side-effects with prescribed medication.32,33,61,74,107,173  

Complementary Health Approaches: Definitions and Modalities 
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The National Center for Complementary and Alternative Medicine (NCCAM) of the 

National Institutes of Health (NIH) became the National Center for Complementary and 

Integrative Health (NCCIH) in 2014 as part of an omnibus budget measure intended to reflect the 

American public’s growing use of complementary medicine and integrative healthcare rather 

than alternative medicine.174 NCCAM previously defined CAM as a group of diverse medical 

and health care systems, practices, and products that are not presently considered to be part of 

conventional Western medicine.28,51,78 Within this broader definition, complementary medicine 

was described as unconventional therapy (i.e., non-mainstream healthcare approaches developed 

outside of Western of conventional medicine) used in combination with conventional medicine 

(e.g., a child with ASD taking melatonin at night to reduce sleep disturbances while also 

receiving early intensive behavioral interventions); whereas, alternative medicine was described 

as unconventional therapy used in the place of conventional medicine use (e.g., a school-aged 

child with ADHD receiving acupuncture instead of taking a prescribed stimulant medication) 51. 

NCCIH continues to differentiate complementary medicine from alternative medicine in this 

way, but additionally defines integrative healthcare as “a comprehensive, often interdisciplinary 

approach to treatment, prevention and health promotion that brings together complementary and 

conventional therapies.”35 NCCIH has additionally moved to using the term complementary 

health approaches (CHA) to refer to CAM; however, the term CAM remains widely used. 

 Certain CHA may become part of integrative healthcare and/or conventional healthcare, 

depending on the level of evidence that exists regarding their efficacy and safety for treating 

specific conditions.28 That is, conventional providers and health systems may increasingly adopt 

or integrate CHA as evidence from studies with rigorous research designs (i.e., randomized 

controlled trials) increasingly demonstrates their efficacy and safety for treating certain 
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conditions and/or associated symptoms. Conversely, conventional health approaches shown to be 

effective for treating specific health conditions or problems may be unconventionally used to 

treat other health conditions or problems, for which their effectiveness is unknown, in which case 

they may be considered CHA. For example, the use of hyperbaric oxygen therapy is considered 

an effective conventional health approach for treating decompression sickness and carbon 

monoxide poisoning, but when used for the treatment of core ASD or CP symptoms is 

considered CHA given limited evidence of efficacy and safety.62 In addition, not all conventional 

healthcare used for treating individuals have been shown to be effective or are evidence based.175 

NCCAM previously used the following four domains to differentiate etiology-based 

CHA: (1) biologically based therapies including natural and biologically based products, 

practices, or interventions (e.g., vitamins, herbs); (2) mind-body therapies including diverse 

behavioral, psychological, social, and spiritual approaches to health (e.g., yoga, meditation, 

prayer, hypnosis, tai chi); (3) manipulative and body based systems including manipulation 

and/or movement of the body (e.g., chiropractic care, massage therapy, Rolfing, reflexology); 

and (4) energy or biofield therapies including the manipulation of energy fields in and around the 

body to promote healing (e.g., acupuncture, Reiki, therapeutic touch, magnet therapy, qigong). 

51,78,176 Alternative (also referred to as whole or traditional) medical systems were additionally 

recognized as a domain of CHA, including complete systems of theory and practice originating 

independent of, or parallel to, Western medicine (e.g., homeopathy, naturopathy, traditional 

Chinese medicine, Ayurveda, traditional healers).28,51,78,176 With the recent recognition of 

complementary health approaches and integrative healthcare becoming more prevalent relative to 

alternative medicine, NCCIH has moved to using three broader domains of CHA including the 

most commonly used natural products (e.g., vitamins, minerals, herbal supplements), mind and 
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body practices (e.g., yoga, massage therapy, acupuncture, chiropractic manipulation, meditation), 

and other approaches (e.g., traditional healers, Ayurveda, traditional Chinese medicine, 

homeopathy, naturopathy).35 Appendix Table 1 shows the relationship between the present and 

past categorizations of CHA along with example modalities.  

Appendix Table 1. Federal Typologies of Complementary Health Approaches 

National Center for 

Complementary and 

Integrative Health 

(present) 

National Center for 

Complementary and 

Alternative Medicine (past) Sample Modalities 

Natural products Biologically based Vitamins, minerals, herbal 

supplements  

Mind and body practices Mind-body  Relaxation, yoga, tai-chi, meditation, 

hypnosis, prayer, qigong, 

biofeedback 

Manipulative and body based Chiropractic and osteopathic 

manipulation, massage therapy, 

Rolfing, reflexology, movement 

therapies 

Biofield or energy therapies Acupuncture, Reiki, healing touch, 

polarity therapy, magnet therapy 

Other approaches Alternative medical systems Homeopathy, naturopathy, traditional 

healers, Ayurveda, traditional 

Chinese medicine 

 

 An alternative categorization groups these modalities according to how they are accessed; 

that is, whether they are provider directed services (e.g., acupuncture, massage, chiropractic 

care), are purchasable products (e.g., vitamins, herbs), or are individual or communal practices 

(e.g., prayer, meditation, progressive muscle relaxation).78 Unlike the etiologic-based or the 

broader NCCIH domains of CHA, these categories are not mutually exclusive (e.g., yoga may be 

a provider- or self-directed practice). Other models, such as the Kemper Model of Holistic Care, 

categorize both CHA and conventional healthcare to show how CHA and conventional 
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healthcare may be integrated into one construct of treatment options.177,178 In the Kemper Model 

of Holistic Care, for example, the following categories of treatment options are included: (1) 

biochemical (e.g., medications, dietary supplements, vitamins, minerals, herbs); (2) lifestyle 

(e.g., nutrition, exercise/rest, environmental therapies, mind-body therapies); (3) biomechanical 

(e.g., surgery, massage, chiropractic and osteopathic manipulation); and (4) bioenergetic (e.g., 

acupuncture, radiation therapy, Reiki, healing touch, qigong).177,178 Past research on use of CHA 

among children including those with certain developmental disabilities has primarily used the 

former NCCAM categorization of CHA34,57,74,77,176,179 or has focused on the specific modalities 

used by children.52,56,62,180 

Use of Complementary Health Approaches among Children with Developmental 

Disabilities 

Over the past two decades, child health services research has increasingly examined use 

of CHA among children including those with specific developmental disabilities.34,52,55–

61,75,77,92,107,119,120,173,176,179–185 Some of these studies have examined CHA use in relatively small, 

nonprobability samples of children accessing healthcare from local clinics or 

practices.58,75,107,119,120,173,181–183,185 Results from studies that have used national data from 

probability samples to estimate CAM use prevalence among US children including those with 

certain developmental disabilities, are summarized in Appendix Table 2. Results from several 

case control studies of CHA use between children with a certain developmental disability and 

those with other/no developmental disabilities are additionally included in Appendix Table 2. 

 

 

 

 

 



 

 

 

127 

 

Appendix Table 2. Estimates of CHA use among Children Overall and by Developmental 

Disability  

Study Data Source or Study Design Sample Estimate 

Overall 

Yussman et al., 

2004 

1996 Medical Expenditure 

Panel Survey 

7,371 U.S. children aged < 

21 years 

2.0% 

Barnes et al., 

2008 

2007 National Health 

Interview Survey (NHIS) 

9,417 U.S. children aged 

0-17 years 

11.8% 

Black et al., 

2015 

2012 NHIS 10,218 U.S. children aged 

4-17 years 

11.6% 

ADHD 

Kemper et al., 

2013 

2007 NHIS 483 U.S. children with 

ADHD aged 7-17 years 

24.7% 

Visser et al., 

2015 

2009-10 National Survey of 

Children with Special Health 

Care Needs  

9,459 CSHCN aged 4-17 

years with current ADHD 

10.2% 

ASD with or without other DD comparison 

Wong & Smith, 

2006 

Case-control study  

(ASD vs. no ASD) 

50 children with ASD & 

50 children without ASD 

aged 2-17 years in 

Kingston, Ontario 

52.0% ASD 

28.0% No ASD 

Perrin et al., 

2012 

Autism Speaks Treatment 

Network Patient Registry, 

2011 

3,413 children with 

clinical ASD diagnoses 

aged 2-18 years 

28.0% 

Akins et al., 

2014 

Matched case-control study 453 children with ASD & 

125 with DD aged 2-5 

years in California 

39.0% ASD 

29.6% DD 

Valicenti-

McDermott et 

al., 2014 

Matched case-control study 50 children with ASD & 

50 children with DD aged 

2-18 years in New York, 

NY 

50.0% ASD 

22.0% DD 

Zuckerman et 

al., 2015 

2011 Survey of Pathways to 

Diagnosis and Services 

1,420 children with current 

ASD aged 6-17 years 

17.3% 

Abbreviations. ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; DD, developmental 

disability. 
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As shown in Appendix Table 2, CHA use prevalence overall has ranged from 

approximately 2.0 percent of U.S. children aged < 21 years based on data from the 1996 Medical 

Expenditure Panel Survey and CHA use assessed according to whether the child saw a CHA 

provider in the past 12 months to 11.6 percent of US children aged 4-17 years based on data 

from the 2012 National Health Interview Survey (NHIS).52,180 CHA use prevalence among US 

children aged 4-17 years did not significantly change from 2007 (11.8%) to 2012 (11.6%), 

according to NHIS data.52 The lower prevalence of CAM use estimated by Yussman and 

colleagues may, therefore, be due in part to their less inclusive CAM use measure (i.e., provider-

directed CAM services only) than the 2007 and 2012 NHIS CHA use measures, which included 

CHA services (e.g., acupuncture, chiropractic manipulation, traditional healers), practices 

(excluding folk medicine and religious healing), and products (e.g., vitamins, minerals).52,176 

 In general, estimates of CHA use among US children with specific developmental 

disabilities—mainly ADHD and ASD—are higher (Appendix Table 2). Yet, the comparability of 

these estimates is limited by methodological differences across the studies (e.g., data sources, 

sample inclusion criteria, CHA asked about, CHA use definitions). For example, only one in 10 

children with ADHD aged 4-17 years (10.2%) is estimated to use CHA when it is defined as the 

use of dietary supplements (e.g., fish oil, melatonin, cranberry extract, Echinacea) in the past 

year compared to nearly one-quarter (24.7%) of children with ADHD aged 7-17 years who used 

any CHA including services, practices, and/or products in the past year.57,92 Based on data from 

large cross-sectional surveys, CHA use is estimated to range from 17.3% in children with parent-

reported ASD aged 6-17 years55 to 28.0% in children with a clinical ASD diagnosis aged 2-18 

years.56 Estimates of CHA use among children with ASD and/or ADHD have been much higher 

in some case-control and cross-sectional survey studies using smaller nonprobability samples, 
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with an upwards 67.6 percent of children with ADHD found to use CAM (past or present) in one 

study185 and 95 percent of children with ASD found to use any CAM in another study.120 Only 

one published study was found that assessed CHA use in children with CP aged 0-17 years who 

were receiving care at a university medical center in Ann Arbor, Michigan, showing that 56 

percent of these children used one or more of the CHA asked about (e.g., massage therapy, 

aquatherapy, hippotherapy).61 

 Two case-control studies have examined CHA use in children with developmental 

disabilities other than ASD (Appendix Table 2).34,59 One of these studies was conducted in the 

New York City metropolitan area59 and the other was conducted in California.34 Results from 

both studies suggest that CHA use may be higher for children with ASD compared to children 

with other developmental disabilities. One additional study using 2007 NHIS data reported the 

prevalence of CHA use among youth aged 10-17 years with developmental disabilities (ASD, 

CP, Down syndrome, muscular dystrophy, mental retardation, speech problems, developmental 

delay, and learning disability) stratified by recurrent headache status: among youth with 

developmental disabilities, 37.0 percent of those with recurrent headaches used CAM compared 

to 25.3 percent who did not have recurrent headaches.179 This study did not, however, report 

overall CAM use prevalence for youth with developmental disabilities. 

Modalities Used by Children with Developmental Disabilities  

Data from the 2002, 2007, and 2012 NHIS have been used to determine commonly used 

CHA (other than vitamins and minerals) among US children.52,176 Dietary supplements (non-

vitamin, non-mineral); chiropractic and osteopathic manipulation; and yoga, tai chi, or qigong 

were the most commonly used modalities among US children in both 2007 and 2012.52 In 2012, 

the dietary supplements most frequently used by children included fish oil (omega-3 fatty acids), 
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melatonin, probiotics or prebiotics, and Echinacea. The use of yoga was shown to increase, while 

the use of traditional healers was shown to decrease among US children from 2007 to 2012.52 

 Less is known about commonly used CHA among US children with developmental 

disabilities overall and certain developmental disabilities such as learning disabilities, intellectual 

disability, and developmental delay. Some studies have examined the use of CHA among 

children with ASD, ADHD, and CP.34,56,58–61,74,77,107,173,185,186 Appendix Table 3 summarizes 

commonly used CHA including vitamins and minerals among children with certain 

developmental disabilities based on results from these studies in addition to commonly used 

CHA among US children overall based on findings from the 2007 and 2012 NHIS. CHA are 

generally organized by the three broad NCCIH categories (natural products, mind and body 

practices, and other approaches).32  

Appendix Table 3. Complementary Health Approaches Commonly used by Children Overall and 

by Developmental Disability 

Type 
Overall ADHD ASD CP Other DD 

Natural 

Products 

Herbal 

supplements 

Special diets 

Vitamins 

and/or 

minerals 

Herbal 

supplements 

Special diets 

Vitamins 

and/or minerals 

Herbal 

supplements 

Special diets 

Vitamins 

and/or minerals 

Special diets Dietary 

supplements 

Special diets 

Mind and 

Body 

Practices 

Chiropractic  

Deep 

Breathing 

Massage 

Meditation 

Relaxation 

Yoga 

Chiropractic  

Massage 

Relaxation and 

Meditation 

Chiropractic  Aquatherapy 

Chiropractic  

Hippotherapy 

Massage  

Chiropractic  

Other 

Approaches 

Homeopathy 

Traditional 

Healers 

Homeopathy Homeopathy 

Chelation 

Hyperbaric 

oxygen therapy 

Antifungals 

Homeopathy 

Hyperbaric 

oxygen 

therapy 

 

Homeopathy 
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Abbreviations. ADHD, attention deficit hyperactivity disorder; ASD, autism spectrum disorder; CP, cerebral palsy; 

DD, developmental disability. 

Sources: 34,56,58–61,74,77,107,173,185,186 

 

 Few studies have compared how frequently children use natural products or other 

biologically based CHA relative to mind and body practices by developmental disability (e.g., 

ASD vs. ADHD).34,59,119 Some research on CHA use among children with certain developmental 

disabilities suggests that the use of natural products or other biologically based CHA may occur 

most frequently in children with ASD,34,56,58,59,77 while children with ADHD or CP may most 

frequently use mind and body practices.57,61,119,173,185 Why one CHA is used more than another in 

children according to their developmental disability remains difficult to discern based on existing 

evidence. That is, children with developmental disabilities may use CHA to treat their core or 

associated symptoms including the biologic or physiologic processes hypothesized to cause their 

symptoms (e.g., immune abnormalities, oxidative stress, disturbed methylation, mitochondrial 

dysfunction, free fatty acid metabolism, excitatory/inhibitory imbalance, hormonal effects)29 or 

they may use CHA for other reasons such as general wellness.28,32,51  

 Some research, including structured and systematic reviews, has examined the efficacy 

and safety of specific CHA for the treatment of core and associated symptoms in children with 

certain developmental disabilities.37–44,46,50,54,187–191 Several narrative reviews additionally 

provide clinical recommendations for conventional healthcare providers regarding the use of 

specific CHA for the treatment of these symptoms primarily in children with ASD. 

27,29,32,36,45,50,62 With the understanding that specific reasons (e.g., treatment of core symptoms, 

general wellness) for the reported use of each CHA have not typically been assessed in studies of 

CHA use among children with certain developmental disabilities, the CHA most commonly used 

among children with certain developmental disabilities are next described with brief summaries 
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of the present evidence for their efficacy and safety, as well as any related clinical 

recommendations for conventional healthcare providers treating children with developmental 

disabilities.  

Commonly Used Natural Products 

Herbal, non-dietary supplements. Children with developmental disabilities, specifically 

ADHD, ASD, and other developmental disabilities commonly use supplements to treat a variety 

of core and associated symptoms (e.g., sleep disturbances, ASD symptoms, hyperactivity). 

34,52,56,59,74,119,173,176,185 The specific supplements commonly used varies according to 

developmental disability. For example, children with ASD most commonly use probiotics, fatty 

acids (e.g., omega-3 fatty acids), digestive enzymes, amino acids (e.g., Carnosine, Carnitine), 

and glutathione.56 While some past research suggests that children with ADHD may commonly 

use primrose oil and blue green algae supplements173 in addition to fatty acids.185 Children with 

developmental disabilities other than ASD have also been shown to use dietary supplements; 

however, the specific supplement types have not been assessed and/or reported.34,59  

Limited evidence presently exists indicating the efficacy of most dietary supplements, 

particularly fatty acids, for the treatment of ASD and ADHD core and associated symptoms in 

children.32,39,40 Though melatonin is less commonly used, some research does suggest that it may 

be efficacious and safe for the treatment of sleep disturbances in children with ASD and other 

developmental disabilities such as intellectual disability.32,50,191 Given limited evidence of the 

efficacy and safety for many dietary supplements in treating developmental disabilities—

particularly ASD—narrative reviews suggest that treatment recommendations cannot be made32 

or that conventional healthcare providers should tolerate and objectively monitor children using 

most dietary supplements, particularly for the treatment of ASD.27,29,36,45   
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Vitamins and minerals. Children with ASD and ADHD also commonly use vitamins 

and minerals, including multivitamins/minerals.56,59,119,173,185 At present, little research has 

differentiated between the specific vitamins and minerals children with ASD or ADHD 

commonly use as CHA. Among children with ASD who take vitamins and minerals, results from 

two studies suggest that the use of vitamin B6 with magnesium is common.56,119 Evidence for the 

efficacy of combined B6 and magnesium for the treatment of ASD is currently inconclusive; 

however, it is safe when doses remain below the upper intake level.103 Therefore, treatment 

recommendations cannot be made,32 and conventional healthcare providers are encouraged to 

tolerate and objectively monitor children with ASD when B6 with magnesium is used.27,36 Other 

vitamins and/or minerals that may be used for the treatment of ASD in children include 

multivitamins/minerals, vitamin C, vitamin D, and vitamin B12.
32,36,29,27 Limited evidence exists 

regarding the efficacy of these supplements for the treatment of ASD or other developmental 

disabilities, but they are generally safe at recommended dosing levels and some vitamins may be 

recommended for children if they have nutritional deficiencies related to their developmental 

disability.27,29,32,36  

Children with developmental disabilities, particularly those with ASD, may use natural 

products or biologically based CHA such as herbs, immune therapies, and secretin that are not 

described here. Their use of these modalities, however, has not been commonly reported. The 

efficacy and safety of these less frequently used modalities for children with certain 

developmental disabilities, mainly ASD, has been described elsewhere.29,32,36,45 

Commonly Used Mind and Body Practices 

Children with developmental disabilities may use mind and body practices such as 

acupuncture, music therapy, and yoga that are not described here. This is because these mind and 
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body practices have been less frequently reported among children with developmental 

disabilities in CHA use studies.34,54,56,58,59,61,122,173,185 Though less frequently used, the safety and 

efficacy of these mind and body practices for children with developmental disabilities has been 

described elsewhere.37,42,62,189,192–194  

Chiropractic and osteopathic manipulation. Children with ADHD, ASD, CP, and 

other developmental disabilities are reported to use chiropractic and osteopathic 

manipulation.56,59,61,74,173,185,186 Both chiropractic and osteopathic manipulation are typically 

provider-directed.78 Chiropractic manipulation focuses on the relationship between the spine and 

the body’s functioning, and osteopathic manipulation focuses on alleviating pain, restoring 

functioning, and promoting health using hands-on techniques.52 Currently, little evidence 

regarding the efficacy and safety of chiropractic and osteopathic manipulation exists for the 

treatment of ADHD195 or ASD in children.27,32 Conventional healthcare providers have been 

recommended to discourage the use of chiropractic and osteopathic manipulation in children, 

because the cervical spine may be especially vulnerable to injury as they develop.27 

Massage therapy. Children with ADHD and CP use massage.61,173,185,186 Massage 

involves a provider manipulating muscle and connective tissue to enhance the function of those 

tissues and promote relaxation and wellbeing.52 Little evidence regarding the efficacy and safety 

of massage for children with ADHD and CP presently exists; however, some research suggests 

that for children with ASD the health risks of massage may be minimal.32 

Meditation and relaxation. Children with ADHD use meditation and relaxation.173,185 

Meditation and relaxation encompass multiple techniques in which individuals learn to focus 

their attention or relieve tension and stress.52 Evidence regarding the efficacy of meditation and 
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relaxation therapies for children with ADHD is presently inconclusive,41 and no 

recommendations exist for conventional healthcare providers. 

Aquatherapy. Children with CP may use aquatherapy.61 Aquatherapy typically involves 

provider-directed adapted exercises in a pool, and it is intended to relieve pain and muscle 

spasms, increase the range of motion, strengthen muscles, improve circulation, and maintain 

coordination in children with CP.196 At present, little research has been conducted to determine 

the efficacy and safety of aquatherapy in treating children with CP.196 Therefore, no 

recommendations for conventional healthcare providers regarding its use in children with CP 

currently exist.  

Hippotherapy. Children with CP may commonly use hippotherapy, which is also known 

as equine-assisted therapy or therapeutic horseback riding.61 Horseback riding on a weekly basis 

over time is theorized to improve posture, balance, and overall physical functioning in addition 

to increasing social participation in a community activity.62 Evidence regarding the efficacy and 

safety of hippotherapy for the treatment of CP in children is limited;62 however, the risk of 

equine therapy in children with ASD has been determined to be relatively low with appropriate 

attention to safety.32  

Commonly Used Other Approaches 

Children with certain developmental disabilities have been found to use an array of other 

approaches (e.g., special diets, naturopathy, Ayurveda). Their use of other approaches, however, 

is less frequent relative to their use of natural products, as well as certain mind and body 

practices. Still, there has been some past research on the efficacy and/or safety of these other 

approaches for children with developmental disabilities. 
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Special diets. Special diets (also referred to as diet-based therapy or dietary 

modifications) are often used for the treatment of core or associated symptoms in children with 

developmental disabilities.54 In a study by Perrin and colleagues (2012), special diets were the 

most frequently used CHA among a large sample of children with ASD. Results from this study 

further showed that gluten- and casein-free diets were the most commonly used special diets for 

children with ASD followed by diets with no processed sugars, diets with no sugars or 

salicylates, and the Feingold diet.56 Other studies using smaller samples of children with ASD, 

have similarly shown that special diets are a commonly used CHA.34,59,74,77,120 Children with 

ADHD or CP have also been shown to commonly use special diets, though less is known about 

which special diets they most frequently use.61,173,185 Evidence regarding the efficacy of gluten- 

and casein-free diets for the treatment of ASD in children has been determined to be poor.44 

Nevertheless, conventional healthcare providers are encouraged to tolerate and objectively 

monitor children with ASD who are on gluten- and casein-free diets given these diets are 

generally safe if administered properly, preferably under the direction of a registered 

dietician.27,32,45 

 Hyperbaric oxygen therapy. Though relatively rare compared to the use of dietary 

supplements, vitamins and/or minerals, and special diets, the use of hyperbaric oxygen therapy 

for the treatment of core symptoms in children with ASD (e.g., social, communicative, and 

adaptive behaviors) or CP (e.g., motor functioning and spasticity) has been recently reported. 

56,58,61,62 Hyperbaric oxygen therapy is a biologically based treatment involving the inhalation of 

hyperbaric oxygen (two to three times the atmospheric pressure at sea level) for varying 

durations and at varying intervals, which are determined by the purpose of treatment.49 Based on 

evidence of efficacy, hyperbaric oxygen therapy is recommended as a primary therapy for the 
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treatment of carbon monoxide poisoning, decompression sickness (the bends), arterial gas 

embolism, and exceptional blood loss anemia.49 Evidence demonstrating the efficacy and safety 

of hyperbaric oxygen therapy for the treatment of both ASD and CP remains 

inconclusive.32,43,45,62,100 

 Chelation therapy. The use of chelation has recently been reported in children with 

ASD, though compared to the aforementioned modalities the use of chelation therapy is 

unusual.34,56,58,59 Heavy metal toxicity—particularly mercury accumulation—has been 

hypothesized to cause ASD.27,29,32 Chelation is a process for removing heavy metals from the 

blood whereby a chelating agent is administered orally (3-dimercaptosuccinic acid [DMSA]) or 

intravenously (ethylendiaminetetraacetic acid) several times.27,29 Evidence of its efficacy has not 

been established,102 and chelation therapy in children has been reported to cause hypocalcaemia, 

renal impairment, and death.47,48 Conventional healthcare providers are, therefore, recommended 

to discourage parents from using chelation therapy to treat ASD in children.27,29,32 

 Antifungals. Some children with ASD have also been recently reported to use 

antifungals such as nystatin, fluconazole, or ketoconazole.34,56,59,119 Antifungals may be used to 

reduce yeast overgrowth, which is hypothesized to contribute to ASD symptoms in children.27,36 

Yet, no evidence from randomized controlled trials presently exists to determine the efficacy of 

antifungals for the treatment of ASD in children.27,32,36 Moreover, antifungal treatment is 

associated with safety concerns due to potential toxicities including sudden cardiac death, 

Stevens–Johnson syndrome, seizures, liver and bone marrow toxicity, and gastrointestinal 

symptoms.27,36 For these reasons, conventional healthcare providers are recommended to 

discourage the use of antifungal treatment in children with ASD.27,36 
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Homeopathy. Homeopathy is one of the other approaches that children including those 

with ADHD, ASD, CP, or other developmental disabilities may more commonly use.59,61,77,185,186 

Homeopathic treatment is a system of medical practices based on the theory that any substance 

able to produce symptoms of disease or illness in a healthy person can cure those symptoms in 

someone who has the disease or illness.52 Evidence for the efficacy and safety of homeopathy for 

the treatment of developmental disabilities is limited, and no recommendations for conventional 

healthcare providers currently exist.197,198 

Factors Associated with Use of Complementary Health Approaches among Children with 

Developmental Disabilities  

 Factors shown to influence CHA use among children with developmental disabilities will 

be described at the child, family, and health system levels based on past research that has 

primarily focused on children with ADHD or ASD. The categorization of these factors is based 

to some extent on an ecological perspective of health in which an individual’s (in this case, 

child’s) health and related behaviors are influenced by factors at multiple levels (i.e., the 

intrapersonal, interpersonal, institutional, community, society, etc.).199–201 These factors may, 

however, be categorized differently according to alternative health behavior theories. 

 For instance, the Behavioral Model of Health Services Utilization has included 

predisposing characteristics (e.g., child age, sex, race/ethnicity), enabling resources (e.g., 

family’s household income level, health insurance status), and healthcare need factors (e.g., 

special health care needs status, comorbidity of conditions, perceived health status) as 

determinants of health behaviors including health services utilization and personal health 

practices since it was initially developed in the 1960s.79 The most current version of this model 

differentiates predisposing, enabling, and need factors as individual or contextual characteristics. 
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Contextual characteristics include community and health system factors (e.g., community 

race/ethnicity or age structure, healthcare workforce supply, disability rates) more closely 

aligned with the institutional and community levels of influence in the ecological model, while 

individual characteristics include factors more closely aligned with the intrapersonal and 

interpersonal levels of influence in the ecological model.79,199,201 Within the ecological model’s 

intrapersonal and interpersonal levels of influence (child and family) or in relation to the 

Behavioral Model of Health Services Utilization predisposing factors, additional health behavior 

theory constructs such as attitudes, normative beliefs, self-efficacy may also be considered as 

potentially influencing CHA use.  

 Child level factors. Using nationally representative data from the 2007 NHIS, one study 

of CHA use in youth aged 7-17 years with mental health concerns including ADHD found that 

children with ADHD who used any CHA in the past 12-months were most likely to be older 

(aged > 9 years), female, and non-Hispanic White.57 This pattern of associations between child-

level factors and any CHA use in youth with ADHD was consistent across other subgroups 

examined (e.g., youth with anxiety and/or depression, youth without any mental health concern); 

however, multivariable model results showed that neither age nor sex were significantly 

associated with CHA use among youth with any mental health concern after controlling for other 

sociodemographic factors (e.g., parent education level, region, health insurance status and 

type).57 A smaller study using a nonprobability sample of children with ADHD also found CHA 

users were more likely to be female (versus male) than nonusers;173 however, this study and 

another study using a nonprobability sample of children with ADHD did not find child age or 

race/ethnicity to be associated with CHA use.173,185 Use of dietary supplements, one CHA, was 

significantly lower in children with ADHD aged 6-11 years relative to those aged 12-17 years 
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based on data from the 2009-2010 National Survey of Children with Special Health Care Needs 

(NS-CSHCN).92 Chronic condition comorbidity was additionally positively associated with any 

CHA use among youth with mental health concerns including ADHD,57 as well as with dietary 

supplement use among CSHCN with ADHD aged 4-17 years.92 Severe versus mild ADHD was 

further positively associated with dietary supplement use among CSHCN with ADHD aged 4-17 

years.92 

 Children with ASD who were younger (aged 2-5 years), male, and non-Hispanic White 

were most likely to use CHA according to one recent study;56 however, the distribution of these 

factors has generally not been shown to differ between children with ASD who are CHA users 

versus nonusers.55,56,58–60,74,77 One case control study of young children aged 2 to 5 years with 

ASD or another developmental disability in California did find that children with ASD or 

another developmental disability who were Hispanic were significantly less likely to use CHA 

than those who were non-Hispanic.34 Results from a cross-sectional survey study of young 

children aged < 7 years with ASD in Europe found, however, that males were significantly less 

likely than females to have used mind and body practices in the past 6-months.60 Similar to 

findings from studies of CHA use among children with ADHD, symptomatology including 

severity of core symptoms and presence of associated symptoms (e.g., externalizing behaviors, 

gastrointestinal symptoms, seizures, food allergies, irritability)56,58–60 as well as comorbidity of 

conditions59 have been shown to be positively associated with CHA use in children with ASD. 

Child acceptance of the treatment has additionally been found to be positively associated with 

CHA use among children with ASD.58 Results from a cross-sectional survey of CHA use among 

children aged 0-18 years with CP in Ann Arbor, Michigan similarly showed that those who used 
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CHA were more likely to be younger and experience greater functional impairment (quadriplegia 

or spasticity) than those who had not used CHA.61 

 In summary, findings from past research on child level factors associated with CHA use 

in subgroups of children with developmental disabilities suggest that older children with ADHD 

and younger children with ASD or CP are most likely to use CAM. Children with ADHD or 

ASD who are female versus male may be more likely to use certain types of CAM such as mind 

and body practices. Across the three subgroups (ADHD, ASD, and CP) of children with 

developmental disabilities that past research has primarily examined, CHA use may be most 

common in children who experience severe core symptoms, associated symptoms, and/or 

comorbid conditions.  

Family level factors. Some research has shown that higher parental education 

(Bachelor’s degree or higher) and private health insurance (versus public or no health insurance) 

are positively associated with CHA use (any CHA or dietary supplements only) among children 

with ADHD.57,92 Findings have been more mixed in relationship to other family level factors 

such as region of residence and household income. That is, some research suggests that region of 

residence may be related to CHA use: living in the South or Midwest versus the non-South or 

West, respectively, may be associated with a lower likelihood of CHA use.57,92 Higher household 

income (above the federal poverty level) versus lower household income may be associated with 

an increased likelihood of dietary supplement use among children with ADHD.92 Other past 

research—albeit using nonprobability samples of children with ADHD—has not found these 

same associations of family-level factors with CHA use.173,185 

Higher parent education level34,58,60,74,77 and geographic region other than the South55 

have similarly been found to be positively associated with CHA use among children with ASD. 
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Family structure may also be associated with CHA use among children with ASD: children 

whose parents were married versus divorced were more likely to use CHA in one study.58 Little 

research currently exists regarding family level factors associated with CHA use among children 

with CP and other developmental disabilities; however, findings from one study of CHA use in 

children with CP suggest that higher maternal education level (college degree or higher) and 

parent use of CHA may be positively associated with CAM use in children with CP.61  

Based on this review of existing research, higher parent education (versus lower parent 

education level) may be associated with an increased likelihood of CHA use across children with 

ADHD, ASD, and CP. In addition, CHA use may be more likely among children with ADHD 

and ASD living in the costal US regions than the South or Midwest. Some research suggests that 

higher income may be positively associated with dietary supplement use among children with 

ADHD, and that children with ASD whose families are married versus divorced may be more 

likely to use CHA. 

Health system level factors. Relative to child and family level factors, associations of 

health system level factors with CHA use among children with developmental disabilities have 

been examined to a lesser extent in past research. Barriers accessing conventional mental health 

services such as the cost of mental health counseling were found in one study of youth with 

mental health concerns including ADHD to be positively associated with any CHA use.57 Lack 

of patient-centered medical home care, as assessed by a healthcare quality composite measure 

from the 2009-2010 NS-CSHCN,202 was also shown to be associated with an increased 

likelihood of dietary supplement use among children with ADHD.92 Some research shows CHA 

use may be most likely among children with ASD utilizing more conventional health services or 

prescription medications;34,60 however, no research has examined associations of CHA use with 
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barriers to accessing conventional health services and healthcare quality among children with 

ASD or other developmental disabilities such as CP.    

This existing, yet limited body of past research suggests that difficulty accessing 

conventional health services and poor healthcare quality may be associated with CHA use by 

some children with developmental disabilities, particularly those needing and using more 

services. Lack of perceived physician knowledge about CHA among parents of children with 

developmental disabilities has been associated with poor experiences of healthcare quality 

further indicating that the interactions families have with their child’s conventional healthcare 

provider(s) around CHA may affect the quality of care they experience.134 Results from cross-

sectional surveys of pediatric providers suggest that many would like additional training on CHA 

commonly used by children with ASD and other developmental disabilities,96,203 and that those 

who encourage or refer patients to one or more CHA (e.g., multivitamins/minerals, melatonin) 

may be most likely to want additional training.96 

Disclosure of Complementary Health Approaches in Pediatrics: Guidelines and Prevalence  

 Guidelines for pediatricians and other conventional healthcare providers indicate that 

family-centered communication and monitoring should routinely occur around CHA used or 

considered for children, and when necessary, conventional healthcare providers should 

coordinate care with complementary healthcare providers.27,28,51,71–73 The safety and efficacy 

model (Appendix Table 4) has more specifically been recommended for use by conventional 

healthcare providers in evaluating and approaching communication with families about CHA use 

for their children.73 In general, conventional providers are first encouraged to consider the safety 

of a given CHA relative to the efficacy and safety of conventional treatments available, followed 

by consideration of the level of evidence substantiating the efficacy of the given CHA relative to 
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the level of evidence for the efficacy and safety of the conventional treatments available. 

Consideration of the following factors by conventional healthcare providers in assessing the risks 

and benefits of various CHA used for children has been further recommended: severity and 

acuteness of the illness/condition; curability with conventional care; degree of invasiveness; 

toxicities and adverse effects of conventional treatment; quality of evidence for the efficacy and 

safety of the given CHA; and the family’s understanding of the risks and benefits of the CHA, 

voluntary acceptance of those risks, and persistence of the family’s intention to use the given 

CHA.51  

Appendix Table 4. Safety and Efficacy Model (adopted from Kemper & Cohen, 2004)  
  Is the therapy effective? 
  Yes No 

Is the therapy safe? 

Yes Recommend 
Tolerate. Encourage 

objective monitoring 

No 
Monitor closely or 

discourage 
Discourage 

 

 Despite the existence of these guidelines, improvement is needed to promote 

communication and shared decision making (SDM) between conventional healthcare providers 

and families related to their use of conventional and/or complementary health approaches for 

children, particularly those with developmental disabilities. Between 2007 and 2010, 

approximately 20 percent of parents with US children aged 0-17 years reported they were not 

asked by their child’s doctor or other healthcare provider(s) about prescription medication and 

treatments other doctors or healthcare providers had given their child, and nearly 40 percent of 

parents reported their child’s doctor or other healthcare providers did not respect their preferred 

medical, traditional, and/or alternative treatments for their child.204 Children with ASD and other 

developmental disabilities (e.g., ADHD) have further been shown to experience low levels of 

care coordination, family-centered care (FCC), and SDM relative to both children without 
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developmental disabilities as well as other children with special health care needs in the United 

States.13,14,131,151,162,163,205–208 This research has broadly examined care coordination, FCC, and 

SDM based on parent experiences with their child’s conventional healthcare provider(s) and has 

not, however, focused on these aspects of care as they related to CHA use and disclosure.  

 In particular, little research to date has focused on parents’ experiences interacting with 

conventional healthcare providers around CHA used or considered for their child. Disclosure or 

nondisclosure (hereinafter referred to as disclosure) of CHA being considered or used by parents 

for their child is a critical aspect of these interactions between parents and conventional 

healthcare providers, because disclosure directly affects whether or not most of the 

aforementioned guidelines can be implemented. Moreover, when disclosure of CHA used, 

especially modalities with limited evidence of safety and/or efficacy, does not occur children 

may be more susceptible to adverse health risks (side-effects or interactions) and/or limited 

treatment benefits in terms of improved health and functional status.27,30,72 The cost of certain 

CHA as well as the time required to receive certain types of provider-directed CHA that are 

unsafe and/or have limited efficacy relative to other conventional treatments, may additionally 

cause financial burden and stress for families.30,72 Because children with developmental 

disabilities are more likely to both use CHA and experience poor outcomes across the lifespan 

than children without developmental disabilities, additional research is needed to better 

understand the extent to which disclosure occurs, as well as factors associated with disclosure, 

among this child subpopulation. Still, only a handful of published studies to date have focused on 

disclosure among children.    

 Results from one cross-sectional survey study about the disclosure of CHA used for 

children generally, which included a non-probability sample of parents of children seeking 
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pediatric care in Washington, D.C., showed that only 36 percent of caregivers who had used 

CAM for their child discussed it with the child’s pediatrician.75 In this study, over half (53%) of 

parents expressed a desire to discuss CHA with a pediatrician; however, only six percent 

reported their child’s pediatrician asked about CHA use for their child.75 Results from another 

cross-sectional survey study that included a nonprobability sample of parents of children aged 5-

12 years with asthma in Rochester, New York similarly revealed that only 32 percent of parents 

disclosed all CHA or over-the-counter medication used for their child (56 percent reported 

disclosing any—not all—CHA or over-the-counter medication used).76 In this study, 75 percent 

of parents reported they did not disclose CHA use for their child because they did not think it 

needed to be discussed.76 A case-control study of parents of children diagnosed with ASD and 

parents of children never diagnosed with ASD aged 2-17 years in Kingston, Ontario (Canada) 

found that overall more than half (56%) of parents reported they would want to disclose CAM 

used for their child to the child’s pediatrician.77 Yet parents also endorsed many reasons for not 

disclosing CHA to their child’s pediatrician including that the child’s physician lacked 

knowledge about CHA, the parent felt it would be unnecessary to inform the child’s physician, 

the child’s physician did not ask about CHA use, and the parent felt the child’s physician would 

not approve of CHA use.77 

Associations of Child, Family, and Health System Factors with Disclosure  

 The previously used categorization of factors associated with CHA use as child, family, 

and health system level is maintained here to describe the factors found to be associated with 

disclosure in two of the three published studies found on disclosure in pediatrics (one of the three 

studies did not examine correlates of CHA disclosure).75–77 These two studies do not, however, 

focus on children with developmental disabilities or a subgroup. Rather, one study focused on 



 

 

 

147 

children generally aged 0-22 years (in Washington, D.C.) and the other study focused on 

children with asthma aged 5-12 years (in Rochester, New York).75,76  

 Child level factors. Age was one child-level factor found to be associated with CHA 

disclosure both in children generally as well as those with asthma: disclosure was more likely in 

younger versus older children.75,76 Among children with asthma, symptom severity was 

positively associated with disclosure, such that parents of children with more severe asthma were 

more likely to disclose CHA than those of children with more mild asthma.76 Results from this 

study also showed that children with asthma for a longer duration and who used anti-

inflammatory medication were more likely to have parents that disclosed CHA relative to 

children with asthma for a shorter duration of time and who did not use anti-inflammatory 

medication.76 Although this study did not find an association between CHA or over the counter 

medication type and disclosure among children with asthma,76 results from the other study did 

show that type of CHA—specifically, acupuncture, touch therapies, spiritual or religious healing, 

and homeopathy (categorized as bioenergetic177)—were associated with an increased odds of 

disclosure among children.75 

 Family level factors. Parent non-CHA use was found to be positively associated with 

disclosure among children generally.75 Although disclosure by parents of children with asthma 

did not vary significantly by the family level factors examined (e.g., parent education, 

race/ethnicity), some of these factors were significantly associated with variation in the reasons 

parents reported for not disclosing CHA to their child’s pediatrician.76 Specifically, parents who 

were Hispanic and who had less education (less than a high school diploma) more frequently 

reported personal barriers, such as being ashamed or feeling their choice was personal and 
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private, for not disclosing CHA used by their child than those who were non-Hispanic or who 

had more education.76 

 Health system level factors. Relationship quality between each parent and their child’s 

healthcare provider (i.e., provider availability, sensitivity, communication skills) was also found 

to be positively associated with disclosure among children with asthma, such that better parent-

provider relationships were associated with an increased likelihood of disclosure.76 Similar 

results have been found among US adults: adults who reported high quality relationships with 

their healthcare providers were more likely to disclose CHA than those who do not report high 

quality provider relationships;209 however, patient-centered communication alone may not be 

associated with disclosure among adults.210 Healthcare provider barriers to disclosing CHA used 

by children with asthma that were reported by parents, including seeing different providers at 

each visit or the doctor being too busy to listen or did not ask the parent about the child’s CHA 

use, were also most commonly reported by parents who belonged to a racial/ethnic minority 

group (Hispanic or Black), were poor, or who had less than a high school education.76 
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Appendix Table 5. Use of Natural Products or Mind and Body Practices among US Children 

with Developmental Disabilities aged 4-17 years: Prevalence and Bivariate Associations 

  NCCIH Domains of Complementary Health Approaches 

  Natural 

products use 

(n = 400) 

No natural 

products use 

(n = 1,693) 

Mind and body 

practices use  

(n = 171) 

No mind and 

body practices 

use (n = 1,914) 

Population estimate  2,328,420 9,804,309 996,990 11,073,144 

% 19.19% 80.81% 8.26% 91.74% 

Predisposing characteristics         

Age, years  p < .036 p = .046 

  4-9 (n = 757) 16.33% 83.67% 5.66% 94.34% 

  10-12 (n = 498) 17.99% 82.01% 9.42% 90.58% 

  13-17 (n = 886) 22.65% 77.35% 9.98% 90.02% 

Gender p =  .37 p < .001 

  Female (n = 798) 20.46% 79.54% 12.37% 87.63% 

  Male (n = 1,343) 51.84% 81.54% 5.91% 94.09% 

Race/ethnicity  p = .003 p = .022 

  White, non-Hispanic (n =1,107) 20.32% 79.68% 9.60% 90.40% 

  Hispanic (n = 504) 15.99% 84.01% 6.29% 93.71% 

  Black, non-Hispanic (n = 342) 13.40% 86.60% 4.06% 95.94% 

  Other race, non-Hispanic (n = 188) 29.14% 70.86% 10.51% 89.49% 

Highest parent education level  p = .001 p < .001 

 ≤ High school diploma (n = 753) 14.26% 85.74% 3.39% 96.61% 

  More than high school (n = 1,385) 21.47% 78.53% 10.59% 89.41% 

Family structure p = .76 p = .012 

  Two parent biological/adoptive  

(n = 683) 

20.66% 79.34% 9.41% 90.59% 

  Two parent with at least one step parent 

(n = 160) 

19.63% 80.37% 14.40% 85.60% 

  Single mother (n = 413) 18.69% 81.31% 4.03% 95.97% 

  Other (n = 884) 17.94% 82.06% 7.54% 92.46% 

Enabling resources         

Household income level  p < .001 p < .001 

  0-99% FPL (n = 590) 13.65% 86.35% 4.14% 95.86% 

  100-199% FPL (n = 554) 13.50% 86.50% 6.65% 93.35% 

  200-399% FPL (n = 551) 21.36% 78.64% 6.96% 93.04% 

  ≥ 400% FPL (n = 446) 29.85% 70.15% 16.72% 83.28% 

Child health insurance  p < .001 p < .001 

  Public health insurance only or 

uninsured (n= 1,217) 

14.57% 85.43% 5.61% 94.39% 

  Any private health insurance (n = 914) 24.62% 75.38% 11.51% 88.49% 

Household employment p = .040 p = .002 

  ≥ 1 adult working (n = 1,771) 20.00% 80.00% 9.06% 90.94% 

  No adults working (n = 370) 14.58% 85.42% 3.76% 96.24% 
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Appendix Table 5. Continued 

 
Census region p < .001 p = .048 

  Midwest (n = 436) 20.62% 79.38% 7.81% 92.19% 

  Northeast (n = 359) 19.53% 80.47% 10.62% 89.38% 

  South (n = 816) 13.62% 86.38% 5.91% 94.09% 

  West (n = 530) 27.95% 72.05% 11.42% 88.58% 

Healthcare need factors         

Problems or delays getting care p = .008 p = .005 

  No problem or delays (n = 1,729) 17.74% 82.26% 7.11% 92.89% 

  ≥ 1 problem and/or delay (n = 412) 25.25% 74.75% 13.07% 86.93% 

Conventional care use p = .074 p = .10 

  ≤ 2 services (n = 1,132) 17.23% 82.77% 7.08% 92.92% 

  3 or more services (n = 1,009) 21.36% 78.64% 9.56% 90.44% 

Chronic condition† comorbidity p < .001 p = .41 

  1 chronic condition (n = 512) 12.38% 87.62% 6.93% 93.07% 

   ≥ 2 of 38 chronic conditions (n =1,629) 21.33% 78.67% 8.68% 91.32% 

Functional limitations status p = .021 p = .40 

  No functional limitations (n = 1,466) 17.38% 82.62% 7.81% 92.19% 

  Functional limitations (n = 675) 22.85% 77.15% 9.20% 90.80% 

Overall health status p = .26 p = .16 

  Excellent or very good (n = 1,466) 18.39% 81.61% 8.92% 91.08% 

  Good, fair, or poor (n = 675) 21.06% 78.94% 6.73% 93.27% 

Abbreviations: DD, developmental disabilities; FPL, federal poverty level; NCCIH, National Center for 

Complementary and Integrative Health 

Percentages, p-values, and population estimates were computed with weighted analyses. 

Data source: 2012 National Health Interview Survey 
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Appendix Table 6. Use of Products or Provider-Directed Services among US Children with 

Developmental Disabilities aged 4-17 years: Prevalence and Bivariate Associations 

  
Alternative Categorization of  

Complementary Health Approaches 
  

Products *  

(n = 1,077) 

No products  

(n = 1,021) 

Provider-

directed 

services  

(n = 120) 

No provider-

directed 

services  

(n = 1,983) 

Population estimate  6,405,762 5,760,160 694,228 11,491,759 

% 52.65% 47.35% 5.70% 94.30% 

Predisposing characteristics         

Age, years p < .001 p = .17 

  4-9 (n = 757) 60.62% 39.38% 4.19% 95.81% 

  10-12 (n = 498) 50.93% 49.07% 5.82% 94.18% 

  13-17 (n = 886) 46.22% 53.78% 7.04% 92.96% 

Gender p = .46 p = .31 

  Female (n = 798) 54.02% 45.98% 6.54% 93.46% 

  Male (n = 1,343) 51.87% 48.13% 5.21% 94.79% 

Race/ethnicity p < .001 p = .004 

  White, non-Hispanic (n =1,107) 57.31% 42.69% 6.59% 93.41% 

  Hispanic (n = 504) 41.77% 58.23% 5.29% 94.71% 

  Black, non-Hispanic (n = 342) 42.90% 57.10% 1.07% 98.93% 

  Other race, non-Hispanic (n = 188) 61.40% 38.60% 8.31% 91.69% 

Highest parent education level p < .001 p = .003 

 ≤ High school (n = 753) 40.81% 59.19% 2.59% 97.41% 

  More than high school (n = 1,385) 58.28% 41.72% 7.18% 92.82% 

Family structure p = .62 p = .058 

  Two parent biological/adoptive  

(n = 683) 

55.04% 44.96% 7.74% 92.26% 

  Two parent with one step parent  

(n = 160) 

50.17% 49.83% 5.30% 94.70% 

  Single mother (n = 413) 51.34% 48.66% 2.41% 97.59% 

  Other family structure (n = 884) 51.59% 48.41% 5.30% 94.70% 

Enabling resources         

Household income level p < .001 p < .001 

  0-99% FPL (n = 590) 41.06% 58.94% 2.27% 97.73% 

  100-199% FPL (n = 554) 50.50% 49.50% 2.74% 97.26% 

  200-399% FPL (n = 551) 55.21% 44.79% 5.06% 94.94% 

  ≥ 400% FPL (n = 446) 66.56% 33.44% 13.99% 86.01% 

Child health insurance p < .001 p < .001 

  Public health insurance only/uninsured 

(n= 1,217) 

47.75% 52.25% 3.43% 96.57% 

  Any private (n = 914) 58.56% 41.44% 8.49% 91.51% 

Household employment p = .023 p = .012 

  ≥ 1 adult working (n = 1,771) 53.96% 46.04% 6.20% 93.80% 

  No adults working (n = 370) 45.25% 54.75% 2.83% 97.17% 
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Appendix Table 6. Continued 

 
Census region p = .003 p = .021 

  Midwest (n = 436) 51.66% 48.34% 5.49% 94.51% 

  Northeast (n = 359) 53.25% 46.75% 7.05% 92.95% 

  South (n = 816) 48.14% 51.86% 3.39% 96.61% 

  West (n = 530) 61.73% 38.27% 9.23% 90.77% 

Healthcare need factors         

Problems or delays getting care p = .013 p = .023 

  No problem or delay (n = 1,729) 49.14% 50.86% 4.92% 95.08% 

  Any problem or delay (n = 412) 39.89% 60.11% 8.91% 91.09% 

Conventional care use p = .002 p = .27 

  ≤ 2 services (n = 1,132) 48.62% 51.38% 5.00% 95.00% 

  3 or more services (n = 1,009) 57.11% 42.89% 6.47% 93.53% 

Chronic condition comorbidity p = .017 p = .79 

  1 chronic condition (n = 512) 47.16% 52.84% 5.32% 94.68% 

   ≥ 2 of 38 chronic conditions (n =1,629) 54.37% 45.63% 5.81% 94.19% 

Functional limitations p = .037 p = .74 

  No functional limitations (n = 1,466) 50.75% 49.25% 6.02% 93.98% 

  Functional limitations (n = 675) 56.58% 43.42% 5.55% 94.45% 

Overall health status p = .56 p = .89 

  Excellent or very good (n = 1,466) 53.21% 46.79% 5.75% 94.25% 

  Good, fair, or poor (n = 675) 51.37% 48.63% 5.56% 94.44% 

*Included multivitamins/minerals. 

Abbreviations: DD, developmental disabilities; FPL, federal poverty level 

Percentages, p-values, and population estimates were computed with weighted analyses. 

Data source: 2012 National Health Interview Survey 
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Appendix Table 7. Spearman Correlation Coefficients for Variables included in the Initial Multivariable Analyses for Manuscript 2  

Age 

Diagnostic 

age 

ASD 

severity 

Belief ASD has 

consequences 

Community ASD 

stigma 

Conventional 

therapy services 

Dose of 

therapy per 

week 

Age, years  1.00       

Diagnostic age, years 0.35* 1.00      
ASD severity (ordinal) -0.05  -0.16*  1.00     
Belief child's ASD has major 

life consequences (ordinal) 0.04  -0.12* 0.29* 1.00    
Community ASD stigma  0.02 -0.04 0.23*  0.28* 1.00   
Number of conventional therapy 

services used -0.03 -0.09 0.16*   0.12* -0.04 1.00  
Hourly dose of therapy services 

per week 

 -

0.20*  -0.22* 0.09 0.08 -0.11  0.35*  1.00 

*p < .05 
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Appendix Table 8. Multivariable Model Results Using the Same Sample to Determine Overall 

Model Fit Statistics 

  

Complete Model:  

Any Use of CHA  

(n = 315) 

Reduced Model:  

Any Use of CHA  

(n = 315) 

Child level     

Age, years  0.85 (0.74-0.98) 0.83 (0.73-0.94) 

  p-value .025 .004 

Age when ASD diagnosed  0.95 (0.77-1.17) —— 

  p-value .60 —— 

Child ASD severity      

  Mild  1.00 —— 

  Moderate or severe  1.36 (0.80-2.29) —— 

  p-value .25 —— 

Family level     

Family ethnicity and language     

  Non-Latino, white, English proficient  1.00 —— 

  Latino, English proficient  0.84 (0.47-1.51) —— 

  p-value .57 —— 

  Latino, limited English proficiency  0.67 (0.36-1.30) —— 

  p-value .25 —— 

Parent employment      

  Employed  1.00 —— 

  Unemployed  0.73 (0.43-1.22) —— 

   p-value .23 —— 

Family belief about child's ASD having major life 

consequences 
    

  Disagree  1.00 1.00 

  Agree  1.57 (0.88-2.78) 1.96 (1.15-3.35) 

  p-value .12 .01 

System level     

Perceived community ASD stigma 1.28 (0.82-2.00) —— 

  p-value .28 —— 

Site     

  Site 1 (Los Angeles, California) 1.00 1.00 

  Site 2 (Denver, Colorado)  1.92 (1.00-3.67) 1.73 (0.96-3.13) 

  p-value .05 .070 

  Site 3 (Portland, Oregon) 2.18 (1.14-4.17) 1.96 (1.10-3.49) 

  p-value .02 .020 

Number of conventional therapy services used 1.07 (0.85-1.34) —— 

  p-value .58 —— 
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Appendix Table 8. Continued 

 
Hourly dose of therapy services     

  < 1 hour per week 1.00 —— 

  1-10 hours per week  0.79 (0.38-1.65) —— 

  p-value .53 —— 

  ≥ 11 hours per week 1.23 (0.47-3.20) —— 

  p-value .67 —— 

Received of special education services     

  Yes 1.00 —— 

  No 1.12 (0.60-2.07) —— 

  p-value .73 —— 

Use of applied behavioral analysis     

  No  1.00 —— 

  Yes  1.40 (0.66-2.97) —— 

  p-value .39 —— 

Use of prescription and/or over-the-counter 

medication 
    

  No  1.00 1.00 

  Yes  2.92 (1.61-5.30) 3.37 (1.91-5.95) 

  p-value < .001 < .001 

Model Fit Statistics     

BIC used by Stata 481.996 431.845 

Hosmer-Lemeshow chi2 (df) 7.51 (8) 6.20 (8) 

Probability > chi2 .48 .62 

 


	CHAPTER 1. INTRODUCTION
	Public Health Significance
	Rationale for the Use of Complementary Health Approaches
	Use of Complementary Health Approaches: Prevalence and Correlates
	Disclosure of Complementary Health Approaches Used
	Conceptual Framework
	Specific Aims

	CHAPTER 2. FIRST MANUSCRIPT
	Abstract
	Introduction
	Methods
	Study Design and Data Source
	Sample
	Predisposing, Enabling, and Healthcare Need Factors
	Use and Nondisclosure of Complementary Health Approaches
	Analysis

	Results
	Population Characteristics
	Use of Complementary Health Approaches
	Nondisclosure

	Discussion
	Public Health Implications


	CHAPTER 3. SECOND MANUSCRIPT
	Abstract
	Introduction
	Methods
	Quantitative Methods
	Qualitative Methods

	Results
	Survey Results
	Interview Results

	Discussion
	Limitations
	Conclusion


	Table 3.2. Final Multivariable Logistic Regression Modela Results (n = 351)
	CHAPTER 4. THIRD MANUSCRIPT
	Abstract
	Methods
	Sampling and Recruitment
	Data Collection
	Interview Guide
	Analysis

	Results
	Participant Characteristics
	Barriers and Facilitators to Disclosure
	Family level themes
	Health system level themes


	Discussion
	Conclusion


	CHAPTER 5. INTEGRATIVE CONCLUSION
	Key Contributions
	Limitations
	Implications
	Final Thoughts

	CHAPTER 6. BIBLIOGRAPHY
	APPENDIX
	APPENDIX. LITERATURE REVIEW


