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Abstract

Fears persist despite compelling evidence refuting associations between vaccines and autism 

spectrum disorder (ASD). We compared vaccine hesitancy (VH) and beliefs about illness causes 

among parents of children in four groups: ASD, non-ASD developmental disorders, rheumatologic 

conditions, and the general pediatric population. VH was 19.9% overall; parents of children with 

ASD reported highest VH rates (29.5%) and more frequently attributed ASD to toxins in vaccines 

(28.9% vs. 15.7%, p=0.004). The odds of VH were increased among parents who attributed their 

child’s condition to diet or eating habits (aOR 4.2; 95% CI: 1.6, 11.2) and toxins found in vaccines 

(aOR 20, 95% CI: 7.1, 55.9). Parents who attributed the condition to chance or bad luck were less 

likely to be vaccine hesitant (aOR 0.1; 95% CI: 0.03, 0.5).

Introduction

Vaccines and the associated reductions in morbidity and mortality from vaccine-preventable 

diseases are widely recognized as one of public health’s greatest achievements.1,2 Despite 

this, a growing minority of parents have concerns about vaccine safety that manifests as 

vaccine hesitancy and/or refusal.3–5 Parental vaccine acceptance exists on a spectrum, 

ranging from parents who accept and actively advocate for vaccines to those who 

emphatically refuse all vaccines, with the majority of parents falling somewhere in between 

these beliefs.5–7 Vaccine-hesitant parents are unsure about one or more vaccines, which may 

result in the decision to delay or refuse vaccines for their children.6 While not all vaccine-
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hesitant parents delay or refuse vaccines, vaccine refusers often cluster geographically, 

which has been associated with outbreaks of vaccine-preventable diseases occurring among 

individuals susceptible to disease as a result of sub-optimal vaccine coverage.8,9

Despite compelling evidence refuting associations between vaccines and autism spectrum 

disorder (ASD),10–20 up to 40% of parents of children with ASD believe that vaccines 

contributed to or caused their child’s condition.21–26 Furthermore, recent studies have found 

that younger siblings of children diagnosed with ASD are underimmunized compared to 

their peers, even in the absence of vaccine refusal in the child with ASD,27–31 suggesting 

that concerns about vaccines causing autism persist and that receipt of an ASD diagnosis 

may result in the development of vaccine hesitancy among parents who previously accepted 

vaccines. Similarly, concerns that vaccines may cause other chronic health conditions, such 

as multiple sclerosis and diabetes, have been suggested in anecdotal case reports and 

uncontrolled observational studies. These potential links have been extensively investigated, 

and no evidence has been found to support a causal relationship.32–34 However, it is unclear 

how misinformation about an erroneous association between vaccines and chronic illness 

may impact vaccine hesitancy among parents of children with chronic illnesses and how 

vaccine beliefs in this population compare to those of parents of children with and without 

ASD.

As such, we examined vaccine hesitancy and beliefs about causes of their child’s diagnosis 

among parents of children with ASD, parents of children with other chronic medical or 

behavioral health conditions, including rheumatologic conditions and non-ASD 

developmental disorders, and parents of children from the general pediatric population 

seeking well-child care. The aims of this undertaking were to: determine the proportion of 

vaccine hesitant parents, overall and by diagnosis type; identify parental beliefs about the 

causes of chronic medical or behavioral health conditions that were associated with vaccine 

hesitancy; and examine differences in these beliefs by diagnosis type.

Methods

Study design and population

English-speaking parents of children 2–17 years of age were eligible to participate in this 

cross-sectional assessment if their child met one of three criteria: 1) enrolled in the Autism 

Center Research Database at the Texas Children’s Hospital Autism Centera and consented to 

being contacted about new studies; 2) diagnosed with a rheumatologic condition and 

receiving treatment at the Texas Children’s Hospital Rheumatology outpatient clinic; or 3) 

receiving well-child care at a Texas Children’s Pediatrics practice, a 58-practice network of 

pediatric primary care locations throughout the greater Houston area. Participants were 

recruited from these sources based on their child’s medical diagnosis to represent one of 

four groups: parents of children diagnosed with ASD, parents of children with non-ASD 

developmental disorders (non-ASD-DD), parents of children with rheumatologic conditions, 

and parents of children receiving well-child care in a general pediatric practice.

aAll children presenting for clinical care at the Texas Children’s Hospital Autism Center are invited upon check-in to enroll in the 
Center’s research database, regardless of diagnosis.
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Survey instruments and data collection

Eligible parents were recruited in two stages. The first wave of parents of children with ASD 

and non-ASD developmental disorders received an invitation to participate by mail during 

January, 2015, with up to three subsequent reminders by email. A second wave of parents of 

children with ASD and non-ASD-DD received an identical invitation and reminder schedule 

in February, 2016. Parents of children with rheumatologic conditions and children from the 

general pediatric population seeking well-child care received invitations to participate in 

October, 2016, and January, 2017, respectively, with the same reminder schedule. The study 

ceased enrollment by November, 2017, for data analyses. These invitations included a cover 

letter introducing the study, questions about child and parent demographics, a self-addressed 

stamped envelope for return of measures, the Parent Attitudes about Vaccines (PACV) 

survey,35,36 and a modified version of the Revised Illness Perception Questionnaire (IPQ-R) 

specific to their group classification. Because diagnostic status (ASD versus non-ASD-DD) 

for those enrolled in the Autism Center’s research database was undetermined at the time 

invitations were sent, both the ASD and non-ASD-DD groups received the version for those 

with developmental delays (IPQ-R-DD).37 Those in the rheumatologic condition group 

received a version modified for children with a diagnosed rheumatoid disorder (IPQ-R-RC).
37 Those in the group seeking well-child care received only the Cause subscale of the IPQ-

R-ASD38, a version that had been adapted and validated for use in populations with ASD, as 

they were asked specifically for their perceptions about potential causes of ASD. Return of 

completed questionnaires indicated consent to participate.

The PACV is a validated, 15-item survey assessing 3 domains (behavior, vaccine safety and 

efficacy, and general attitudes) that can be self-administered in <5 minutes. Scores range 

from 0–100 and are dichotomized into vaccine hesitant (≥50) and non-hesitant (<50) groups, 

with hesitancy among parents predictive of vaccine delay in their children.39,40 The IPQ-R 

measures 9 subscales related to an individual’s perception of his or her diagnosis and how 

these perceptions influence treatment decisions and health-seeking behaviors. This scale was 

originally developed based on Leventhal’s Model of Illness Representation41,42 and 

measures thoughts and attributions (i.e., cognitive representations) of health-related 

conditions; information yielded from this scale is thought to provide insight into individuals’ 

(or their caregivers’) attempts to understand, predict, and control potential health threats 

related to such conditions.43–45 This instrument has been widely used to study cognitive 

attributions related to a variety of chronic health conditions (e.g., asthma, diabetes), for 

affected individuals and also for caregivers. The IPQ-R has been modified and validated for 

use with parents of children who have ASD, both in France 44,46 and in the U.S.26, 38, and 

parents’ attributions and beliefs regarding their own children’s ASD diagnoses are very 

similar to conceptualizations people have about other chronic diagnoses.38 The IPQ-R is 

designed to be adapted for use with whatever health condition is being studied with regard to 

the Identity (i.e., symptoms) and Cause (i.e., etiological attributions) subscales.37 The Cause 

subscale is considered a separate dimension of study,48 and its’ examination is often 

undertaken separately from other scales in order to understand the potential influence of 

causal attributions on various health-related behaviors. Because parents’ perceptions about 

what caused their children’s condition or what causes ASD may influence health-related 

decisions, like whether they will vaccinate their children,49 our focus in the current study 
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was on how parents’ responses to items on the Cause subscale was potentially related to 

vaccine hesitancy. Importantly, the Cause subscale of the IPQ-R-ASD has been empirically 

investigated, with six causal belief factors (Personal Attributions, Parental Risk, 

Environmental Risk, Utero/Birth Stress, Biophysiological, and Metaphysical) explaining 

61% of the variance in item scores.50

In the current study, we examined responses to the 21-item Cause subscale of the IPQ-R-

DD, IPQ-R-RC, and IPQ-R-ASD.37,38 Items in the Cause subscale were identical across 

these measures, wherein parents of children with ASD, non-ASD-DD, and rheumatologic 

conditions were asked to indicate their level of agreement with 21 factors that may or may 

not have contributed to their child’s condition. Parents of children in the general pediatric 

population were asked to indicate their level of agreement with each of these same factors as 

a cause of ASD. Responses were documented using a 5-point Likert scale.

Return of completed questionnaires served as documentation of a participant’s consent to 

participate, and this information was shared in the cover letter introducing the study. Upon 

receipt of completed questionnaires, respondents were entered into a drawing for one of 

three $100 gift cards (one card per recruitment source) at the conclusion of the study period. 

This assessment was reviewed and approved by the institutional review board at Baylor 

College of Medicine.

Data Analysis

Demographic information (parent and child) was summarized using means with standard 

deviations and frequencies with percentages. Responses to the Cause subscale items were 

dichotomized (strongly agree and agree vs. strongly disagree, disagree, and neutral), 

summarized, and compared between diagnosis groups using Fisher’s exact tests. Vaccine 

hesitancy was calculated as hesitant (≥50) or non-hesitant (<50) from PACV responses using 

previously-described scoring methodology and categorized for participants overall and by 

child’s diagnosis (ASD, non-ASD-DD, rheumatologic condition, general pediatric 

population).40 Multiple logistic regression models estimated odds ratios with 95% 

confidence intervals for parental vaccine hesitancy in two stages. In the first stage, odds 

ratios for vaccine hesitancy by cohort were estimated, adjusting for parent age, child age, 

child gender, parent education, parent race, and parent ethnicity. The second stage included 

all predictors from the first stage, as well as all itemized causes. Analyses were conducted 

using SAS version 9.4 (SAS Institute, Inc, Cary, North Carolina).

Results

A total of 2,283 parents received an invitation to participate (n=1,193 parents of children 

with ASD and non-ASD-Db, n=533 parents of children with rheumatologic conditions, and 

n=557 parents of children in the general pediatric population) (see Figure 1). Of these, 338 

parents [n=129 (10.8%) parents of children with ASD, n=42 (3.5%) parents of children with 

bAmong those invited from the Autism Center’s research database to participate in the current study, final diagnosis (ASD or non-
ASD-DD) was determined via review of the electronic medical record after survey submission; therefore, frequencies of ASD versus 
non-ASD-DD diagnoses were not examined for nonparticipants in the Center’s database.
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non-ASD-DD, n=70 (13.1%) parents of children with rheumatologic conditions, and n=97 

(17.4%) parents of children in the general pediatric population] returned completed surveys, 

for an overall response rate of 14.8%. The parents of 6 children recruited from Texas 

Children’s Pediatrics practices were subsequently excluded because of a self-reported ASD 

diagnosis in their child; the remaining 332 participants were included in analyses.

The majority of focal children were male (n=204; 61.6%) and not firstborn (n=170; 51.2%) 

with a mean age of 8.1 years (SD: 4.6 years), while the majority of parents were white 

(n=251; 75.6%) and not Hispanic/Latino (n=251; 75.6%) with a mean age of 38. 7 years 

(SD: 7.9 years) (see Table 1). Differences were observed across diagnostic groups in child 

gender, age, and birth order (firstborn vs. subsequent child) and in parent race (white vs. 

non-white), ethnicity (Hispanic/Latino vs. non-Hispanic/Latino), age, educational attainment 

(some college vs. no college), and household income.

Vaccine Hesitancy

Overall vaccine hesitancy was 19.9% (95% CI: 15.7%, 24.6%), ranging from 8.6% among 

parents of children with rheumatologic conditions to 29.5% among parents of children with 

ASD. The median PACV score, regardless of child’s diagnosis, was 21.5 (minimum = 0, 

maximum = 100). Diagnostic cohort was significantly associated with parental vaccine 

hesitancy after adjusting for parent age, child age, child gender, parent education, parent 

race, and parent ethnicity (p=0.04). The odds of vaccine hesitancy among parents of children 

with non-ASD-DD, rheumatologic disorder, and the general pediatric population were less 

than the odds for parents of children with ASD. Respective, adjusted odds ratios were 0.4 

(95% CI: 0.2, 1.2), 0.3 (95% CI: 0.1, 0.7), and 0.6 (95% CI: 0.3, 1.1) lower.

Factors Contributing to a Child’s Medical Condition or ASD

Overall, the proportion of parents who agreed with Cause items as having contributed to a 

child’s medical condition or ASD ranged from 6.8% for “mental attitude/negative views” to 

76.3% for “genetics” (see Table 2). Across all parent groups, “genetics” was the most 

frequently identified cause, with 69.0%, 80.0%, 71.0%, and 88.9% of parents of children 

with ASD, non-ASD-DD, rheumatologic conditions, and the general pediatric population, 

respectively, agreeing or strongly agreeing that this item contributed to the identified 

condition. The least-frequently identified contributing causal beliefs varied by parent group. 

These included “my own tobacco consumption,” “my own alcohol consumption,” and 

“mental attitude/negative views” (see Table 2). Differences across parent groups were noted 

for all but five of the 21 items. Specifically, “diet or eating habits,” “chance or bad luck,” 

“poor medical care in the past,” “mental attitude/negative views,” and “will of God” did not 

vary by parent group.

Compared to parents of children with all non-ASD conditions combined, parents of children 

with ASD more frequently agreed that “toxins found in vaccines/immunizations,” “will of 

God,” and “stress at birth” contributed to a child’s diagnosis (see Table 2). Conversely, 

parents of children with ASD were less likely to agree that “genetics,” “a germ or virus,” 

“my or my partner’s age,” “my own alcohol consumption,” “my own tobacco consumption,” 
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and “deterioration of my child’s immunity” contributed to a child’s condition compared with 

parents of children in all other groups.

Relationship between Vaccine Hesitancy and Beliefs about Causes of Chronic 
Developmental/Medical Conditions

Diagnostic cohort was no longer statistically significantly associated with vaccine hesitancy 

after adjusting for all previously identified confounding variables and all IPQ-R Cause 

subscale items (p=0.12). Compared with parents of children with ASD, the odds of vaccine 

hesitancy among parents of children with non-ASD-DD, rheumatologic conditions, and 

those seeking well child care were 0.6 (95% CI: 0.2, 2.0), 0.2 (95% CI: 0.03, 0. 8), and 0.9 

(95% CI: 0.3, 2.7) lower, respectively.

Several Cause subscale responses were associated with vaccine hesitancy. The adjusted odds 

of vaccine hesitancy were 20 (95% CI: 7.1, 55.9) times greater among parents who strongly 

agreed or agreed that that “toxins found in vaccines/immunizations” contributed to their 

child’s condition compared with parents who were neutral or disagreed with this as a cause. 

Similarly, the adjusted odds ratios for vaccine hesitancy among parents who agreed that 

“diet or eating habits” contributed to developmental disabilities/chronic medical conditions 

was 4.2 (95% CI: 1.6, 11.2). Conversely, parents of children who believed that “chance or 

bad luck, contributed to a child’s condition were less likely to be vaccine hesitant (aOR 0.1; 

95% CI: 0.03, 0.5).

Discussion

To our knowledge, this study is the first to directly compare vaccine hesitancy among 

parents of children with ASD to parents of children with other chronic medical conditions, 

such as rheumatologic conditions and non-ASD-DD, and to examine vaccine hesitancy in 

the context of parental beliefs about the causes of these conditions. In this study, almost 20% 

of parents were vaccine hesitant, although hesitancy varied widely across parent groups 

(well-child care = 17.6%, rheumatologic conditions = 8.6%, non-ASD-DD = 14.3%, ASD = 

29.5%). Vaccine hesitancy among parents of children with rheumatologic disorders was 

similar to vaccine hesitancy previously noted among expectant mothers and parents of 

newborns in Houston, Texas (8% and 6% respectively), and is consistent with other 

assessments conducted across the United States using the PACV (6%℃9%).40,51–53 Vaccine 

hesitancy among all other parent groups was substantially higher than noted in prior studies, 

and was highest among parents of children with ASD, at almost 30%. Notably, vaccine 

hesitancy among parents of children from the general pediatric population seeking well-

child care was almost twice as high as in comparable populations in prior research and 

warrants further investigation.

Each of the four parent groups included in this study represented parents of children with 

different developmental/medical conditions, or a lack of medical condition (i.e., well-child 

care group). Importantly, regardless of group, more than two-thirds of parents recognized the 

contribution of genetics to the medical condition in question. However, an important caveat 

to this finding is that parents of children with ASD had the lowest proportion endorsing 

genetics as a cause, despite the fact that genetic factors have more empirical support in the 
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ASD literature than any other current cause. For parents of children with ASD, genetics, 

brain structure, will of God, in utero stress, and stress at birth were the most frequently 

identified beliefs about causes of their child’s conditions. A recent study of the IPQ-R-ASD 

Cause subscale found that genetics and brain structure loaded onto a common factor, and 

stress at birth and in utero stress loaded together on a separate Causal factor.50 This suggests 

that biophysiological and stress-related factors are among the most salient causal attributions 

for parents of children with ASD, yet belief in a higher power (i.e., will of God) is also an 

important potential explanation for ASD.

Our findings are similar to another analysis of parental beliefs about the causes of a child’s 

ASD conducted in France, which identified genetic susceptibility, brain damage or 

complications during pregnancy, and food intolerance as the main contributors to ASD. ASD 

was rarely attributed to vaccines (<5%) among this cohort of parents.47 In a prior analysis of 

parents who participated in the Simons Simplex Collection in Houston, Texas, genetics was 

the most frequently cited cause of a child’s ASD (76%), followed by child’s brain structure 

(59.7%), will of God (46.3%), and toxins in vaccines (41.8%).26 Although vaccines were 

more frequently identified as a cause of their child’s condition among parents of children 

with ASD compared with other parents included in the current study, vaccines were not 

among the top factors identified by parents, overall.

Our findings of high vaccine hesitancy among parents of children with ASD compared with 

other parent groups further suggest that parents of children with ASD differ in their beliefs 

about vaccines. Vaccine hesitancy is known to be associated with demographic factors, such 

as maternal age, maternal education, parental marital status and household income.54 

Beyond this, physician trust, perceived disease risk, and governmental distrust also play 

important roles in parental vaccine hesitancy.54 Our findings suggest that additional factors, 

such as having a child with ASD, may influence vaccine hesitancy. These data emphasize 

the importance of understanding the entire milieu in which parents are making vaccine 

decisions. In adjusted analyses, parents of children with ASD had greater odds of hesitancy 

compared with parents in all other groups (non-ASD-DD, rheumatologic conditions, general 

pediatric population). Furthermore, parents who believed toxins in vaccines caused a child’s 

medical condition had a 20-fold increased odds of vaccine hesitancy. The strength of this 

association is not surprising. Parents who believe toxins in vaccines contributed to a child’s 

medical condition would be more likely to espouse vaccine-hesitant beliefs. Similarly, 

parents who did not believe that chance or bad luck caused a child’s medical condition were 

more likely to be vaccine hesitant.

It is important to point out that parents of children seeking well-child care (i.e., those in the 

general pediatric population) had the second highest proportion of vaccine hesitancy 

(17.6%) and also highest endorsement of a greater number of causes of ASD (n=8) 

compared to parents of children with ASD (n=3), non-ASD-DD (n=4), and rheumatoid 

disorder (n=4). This suggests elevated vaccine concerns among a group who does not have a 

child with ASD, as well as some confusion about what causes ASD. This underscores the 

need to improve communications about known causes of ASD through a variety of channels/

platforms (e.g., social media, medical, government, education). For example, pediatric 

healthcare providers could initiate these conversations during the recommended ASD 
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screenings (typically at 18- and 24-month well-child visits), particularly when children fail 

screens (i.e., ASD is suspected). Likewise, parents of children with ASD who refused 

vaccines as a way to avoid ASD could share their stories via social media about how their 

children developed ASD in the absence of vaccines. Our results further highlight the need 

for research that examines how ASD-associated vaccine concerns arise in the general 

pediatric population, where the public-health impact of vaccine delays/refusals has a larger 

footprint.

Despite overwhelming evidence that vaccines do not cause ASD, our findings and other 

assessments demonstrate that some parents continue to hold this belief.26–31,47 This is 

discouraging, as the medical community has worked diligently to dispel this myth among 

parents and the community at large. Parental decisions regarding a child’s medical treatment 

are influenced by physician recommendations as well as a variety of other factors, including 

emotion, faith, personal belief, prior experience, family, and other community members.55 

Parents also seek and share medical information among peer networks and through in-person 

and online chat groups, support groups, and social media (i.e. Facebook and Twitter).56,57 

Unfortunately, vaccine misinformation abounds online. Furthermore, Brunson and 

colleagues found that almost 75% of individuals who did not support childhood vaccination 

recommendations also advised others not to follow vaccination recommendations, compared 

with ~10% of people who conformed with vaccine recommendations.56 Therefore, it is 

understandable that a parent of a child with ASD may encounter other parents of children 

with ASD, either in person or online, who share their strongly-held vaccine concerns. This 

may then influence their own beliefs about vaccines as a cause of their child’s ASD and 

result in their becoming vaccine hesitant, possibly delaying and/or refusing vaccines for their 

children going forward. In fact, evidence supports changing vaccination behaviors among 

many parents of children with ASD, with increased delay/refusal following the ASD 

diagnosis for the affected child and his/her younger siblings.31

This study had several notable limitations. First, the overall response rate was low at 14.8%, 

and response rates in each parent group ranged from 3.4% to 17.4%. Moreover, participants 

self-selected and, therefore, may have had strongly-held beliefs about vaccines, which may 

have resulted in response bias affecting generalizability. Similarly, the majority of children 

included in this assessment were non-Hispanic/Latino, White, which impacts the 

generalizability of our findings. It is certainly conceivable that parents’ beliefs are 

influenced by cultural background, communities, and values; targeted investigation of 

parents’ attributions about ASD and their vaccine hesitancy among diverse families is much 

needed. Second, given the small numbers of participants in some parent groups (i.e. non-

ASD-DD and rheumatologic conditions), it is possible that we lacked statistical power to 

detect differences between groups. While not ideal, difficulty in recruiting parents of 

children with each of the specific medical conditions resulted in unbalanced groups. Third, 

because parents of children from the general pediatric population seeking well-child care 

were not asked about the overall health of their children, it is possible that some may have 

had chronic medical conditions that would have impacted beliefs about vaccines. Finally, 

parents of children with ASD and non-ASD-DD completed the IPQ-R-DD and PACV before 

other parent groups. There may have been intervening events that impacted vaccine 

hesitancy among parents of children with rheumatologic conditions and those seeking well-
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child care, potentially resulting in hesitancy estimates that were lower in the ASD and non-

ASD developmental disorder groups. However, as there were no nationwide or local 

outbreaks of vaccine-preventable disease that occurred in the interim, this is unlikely to have 

substantively impacted our results.

Implications for Practice

Our findings emphasize the need to address vaccine concerns among parents of children 

with ASD to reduce vaccine hesitancy in this population and prevent further subsequent 

vaccine hesitancy through the ongoing spread of misinformation. Several points are outlined 

below to contextualize our findings and highlight implications for practice and further 

research.

1. Evidence suggests that addressing parental vaccine hesitancy with scientific 

information alone is rarely successful. Although there is a critical need to dispel 

vaccine myths and misinformation, little is known about the content and format 

of vaccine-information delivery that resonates most with parents who have 

concerns about vaccine safety. A strategy that may help families to feel more 

comfortable about and accepting of vaccines is engaging in conversations about 

vaccine concerns with trusted healthcare providers.58 To this end, providers 

should attempt to address vaccine concerns openly. One recommended method 

for discussing vaccine concerns is the C.A.S.E (Corroborate, About me, Science, 

Explain/Advise) method, an effective framework for counseling vaccine-hesitant 

parents.59,60

2. Nearly one in five parents in our sample was vaccine hesitant, with the highest 

proportions seen among parents of children with ASD and those in the general 

pediatric population. General pediatricians, developmental pediatricians, 

psychologists, and other providers should be mindful of the increased risk for 

vaccine hesitancy when questions of ASD arise and use these opportunities to 

initiate conversations about vaccine safety (e.g., during ASD-screening at well-

child visits, during ASD-diagnostic feedbacks). Developmental pediatricians in 

particular may be influential in mitigating vaccine concerns in this population, 

given their role in caring for patients with ASD and supporting parents of 

children with ASD. This is particularly important to address with families 

affected by ASD who have multiple children, as the younger siblings of children 

with ASD are more likely to be unvaccinated or undervaccinated compared to 

their peers.27–31 Further research in this area should explore how information 

about an erroneous ASD-vaccine connection spreads both within the ASD 

community and between the ASD community and the general pediatric 

population.

3. Parents’ beliefs about what does or does not cause children’s conditions are 

associated with being vaccine hesitant (or not). Our findings revealed that 

vaccine hesitancy was particularly associated with the belief that toxins in 

vaccines may cause ASD, as well as diet/eating habits—both of which are 

considered modifiable factors that parents may acknowledge as being within 

their control (versus nonmodifiable factors, such as genetics or “bad luck”). This 
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underscores the importance of clearly communicating known causes of medical 

and developmental conditions and directing families to trusted sources of 

information where they can learn more.

4. Tools are needed to support healthcare providers better (a) identify vaccine-

hesitant parents or those at risk for becoming vaccine hesitant and (b) manage 

conversations with these families. Addressing provider time constraints is also 

critical, given the amount of time required for effective vaccine counseling.58 

Research in these areas is key to developing evidence-based approaches that 

address misperceptions about vaccines and encourage vaccine acceptance, 

particularly within the ASD community.
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Figure 1. 
Flow diagram of participant inclusion
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Table 1.

Child and parent demographic characteristics by diagnosis group

Well child care Rheumatologic conditions Non-ASD developmental 
disorders ASD

p value

N=91 N=70 N=42 N=129

27.41% 21.08% 12.65% 38.86%

Child Characteristics

  Age, years (standard deviation) 6.45 (4.73) 12.06 (5.04) 7.96 (3.27) 7.22 (3.31) <0.001

  Male, n (%) 51 (56.04) 16 (22.86) 27 (64.29) 110 (85.94) <0.001

  First born, n (%) 49 (53.85) 36 (51.43) 12 (28.57) 65 (50.39) 0.042

Parent Characteristics

  Age, years (standard deviation) 37.34 (7.03) 41.65 (7.27) 39.94 (9.27) 37.58 (7.89) <0.001

  White, n (%) 77 (84.62) 56 (80.00) 31 (73.81) 87 (67.44) 0.024

  Non-Hispanic/Latino, n (%) 81 (89.01) 59 (84.29) 26 (61.90) 85 (65.89) <0.001

  Household income, n (%) <0.001

   ≤$50,000 17 (18.89) 14 (20.29) 19 (47.50) 58 (45.31)

   $51,000-$100,000 21 (23.33) 22 (31.88) 15 (37.50) 36 (28.13)

   >$100,000 52 (57.78) 33 (47.83) 6 (15.00) 34 (26.56)

  Highest education, n (%) 0.002

   Less than HS/GED 5 (5.49) 4 (5.80) 11 (26.19) 20 (15.50)

   Some college or higher 86 (94.51) 65 (94.20) 31 (73.81) 109 (84.50)
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