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Abstract

- Kristina Lopez? - Kristen Salkas® - Emily lland* - Miguel Angel Morales® - Mariana Garcia Torres -

This two-site randomized waitlist-control study (n = 96 mother—child dyads) examined the efficacy of a psychoeducation
program as compared to usual care to empower Latina mothers and improve their confidence in and use of evidence-based
practices (EBPs) for their children with ASD. A secondary aim was to improve child outcomes. Compared to control group,
we found significant positive changes in the treatment group in maternal confidence of and frequency in use of EBPs, child
social communication and the number of EB services the child received. We found no significant differences for the treatment
group in family empowerment or in child challenging behaviors. This RCT presents evidence of an efficacious intervention
for Latino children with ASD and their mothers in California and Illinois.
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Introduction

Approximately 18.5 million children of Latin American
descent (referred to as “Latino” in this paper) comprise 25%
of all children aged O to 18 years in the US and represent
the largest group of ethnically diverse children (US Cen-
sus Bureau 2018). Estimates suggest that by 2050 Latino
children will make up more than one-third of the US child
population (Federal Interagency Forum on Child and Fam-
ily Statistics 2012). Despite the large number and contin-
ued increase of Latino children in the general population,
they are under-identified with autism spectrum disorder
(ASD). Estimates indicate that the gap in ASD diagnosis
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among White and Latino children has narrowed over time,
yet Latino children remain under-diagnosed with ASD
compared to their White and Black counterparts (Centers
for Disease Control and Prevention 2018; Pedersen et al.
2012). While the national prevalence of autism is currently
1 in 59 children, or 1.7% of the child population, the cur-
rent estimate for children with ASD in the Latino population
is about 1% (Centers for Disease Control and Prevention
2018). Despite the fact that approximately 185,000 Latino
children are diagnosed with ASD, very few service delivery
and intervention approaches are tailored to meet the needs of
Latino children with ASD and their families (Lopez 2014).
Once diagnosed, persistent disparities for Latino children
remain, including delay in age of diagnosis, access to ser-
vices, utilization, and health care quality compared to their
non-Latino counterparts (Casillas et al. 2017; Liptak et al.
2008; Magafia et al. 2013, 2016).

Disparities in ASD Diagnosis and Treatment Services
Among Latino Children

In order to develop and tailor interventions for Latino chil-
dren with ASD and their families, it is important to under-
stand the sociocultural factors that contribute to barriers to
care. Lopez (2014) adapted the socio-cultural framework
for health service disparities (SCF; Alegria et al. 2011) to
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account for factors specific to the experience of Latino chil-
dren with ASD and their families. Lopez (2014) emphasized
disparities in age of ASD diagnosis and service access as
a function of cumulative disadvantages across health care,
educational, and community domains at micro, mezzo,
and macro levels. She argues that by using a sociocultural
framework lens, a more holistic perspective of the barriers
and interactions across systems can inform interventions to
reduce autism-related disparities among Latino children with
ASD and their families.

At the micro level, child and parent factors may contribute
to disparities. For example, greater severity of child symp-
toms and social impairments typically leads to greater ser-
vice use and earlier intervention (Denney et al. 2007). How-
ever, among Latino children this may not always be the case
(Magaifia et al. 2016). Magaiia et al. (2016) found that White
children with ASD received more services if their functional
severity was greater. In contrast, Latino children who had
greater functional severity received the same number of
services as Latino children with low levels of functional
severity. Parent factors that may contribute to disparities
include socioeconomic status, knowledge of ASD, nativity,
health beliefs, and English proficiency (Magaiia et al. 2013;
Schieve et al. 2012; Zuckerman et al. 2017). Schieve et al.
(2012), found that children whose parents were foreign-born
were less likely to be diagnosed with ASD. Limited knowl-
edge about ASD could be a factor for foreign-born parents,
and in fact several studies have found that Latino parents
reported limited knowledge about ASD and how to access
information and services (Chlebowski et al. 2018; Iland et al.
2012; Magaia et al. 2013). In a study of Latino children with
ASD, children of parents with limited English proficiency
were found to use fewer ASD treatments and had greater
unmet ASD therapy needs compared to English-proficient
Latino parents, demonstrating that limited English profi-
ciency can contribute to disparities (Zuckerman et al. 2017).

At the mezzo level, parent/provider interactions, provider
bias, and lack of ASD-trained personnel may contribute to
disparities for Latino children. For example, previous nega-
tive interactions with providers and lack of trust in service
providers influence service use among Latino parents (Zuck-
erman et al. 2017). Furthermore, Latino parents reported
confusion and inconvenience during the ASD diagnos-
tic process indicating that some system-level changes are
needed (Zuckerman et al. 2014). In a study of pediatricians
and Latino families of children with ASD, Zuckerman
et al. (2013) found that pediatricians reported challenges
in assessing ASD risks among Latino children despite their
familiarity and experience with Latino patients or appropri-
ate screening tools. Further, Latino families reported lim-
ited access to developmental specialists (Zuckerman et al.
2013). The limited number of professionals trained to meet
the cultural needs of the Latino population are insufficient

for the quantity of individuals needing services. The data
suggests factors affecting the parent/provider relationship
include stereotypes, prejudices, and statistical discrimination
(Lopez 2014; Mandell et al. 2007).

Macro level factors influencing disparities include policy
and social environmental attitudes on matters such as immi-
gration that threaten access to services and impose fear of
deportation among immigrant families (Ijalba 2016; Foun-
tain and Bearman 2011; Welterlin and LaRue 2007). Health
care policy can affect access to services and contribute to
disparities. Many low-income Latino children rely on Med-
icaid for health insurance, which does not adequately cover
diagnostic and evidence-based treatments for ASD in many
states (Thomas et al. 2012). Whereas children who reside
in families that have private insurance have more options to
access these services.

Intervening to Address Disparities

Culturally tailored interventions are needed at all levels
including healthcare and community systems to mitigate dis-
parities among Latino children with ASD and their families
(Lopez 2014; Pickard et al. 2016). There are a limited num-
ber of studies that have examined parent training interven-
tions with Latino or low-resource families of children with
ASD that have shown promise in improved parent and child
outcomes (Buzhardt et al. 2016; Carr and Lord 2016; Kasari
et al. 2014). While not fully culturally-adapted, these inter-
ventions made modest adaptations to engage low-resource
families.

We developed a culturally tailored parent psychoedu-
cational intervention that is focused on Latina mothers
of children with ASD at the micro level; however, it is
informed by research on the mezzo and macro levels within
the intersection of the healthcare and community systems.
The reader is referred to [citation and name of interven-
tion omitted for blind review] for a detailed description of
the intervention development and pilot study. In the pilot
study, we used a one-group pre- and post-test design and
found that parents significantly improved in knowledge
about ASD, empowerment oriented family outcomes, and
in confidence in using evidence-based strategies. Children
with ASD significantly improved in parent reported lan-
guage impairment. Outreach for participation in the pro-
gram, intervention content, and delivery methods take into
account the variety of barriers affecting Latino children
with ASD and their families. We used a community-based
method of intervention delivery, the promotora (commu-
nity health worker) model, which has demonstrated effi-
cacy in addressing health disparities in Latino communi-
ties (WestRasmus et al. 2012). Many health researchers
and providers incorporate promotoras into health edu-
cation interventions because they can add sustainability
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while reaching Latino populations in a culturally sensitive
way (Koskan et al. 2013). Promotoras are generally from
the targeted community, speak the same language, and
have connections to the community (Koskan et al. 2013).
They receive training in the content area of the specific
program and provide peer social support in addition to
education (Magaifia et al. 2014). While more common in
providing education to Latino communities about chronic
health conditions, the use of promotoras is emerging in
educational programs about developmental disabilities and
ASD (Magaiia et al. 2014; Tapia et al. 2016). However,
there are no randomized trials testing the use of promo-
toras for parent education in developmental disabilities
and ASD.

Present Study

We conducted a randomized waitlist control two-site study
to examine the efficacy of the intervention from December
2014 to December 2017. We compared the intervention con-
dition to the control condition at two time points: baseline
and follow-up (4 months after baseline). The focus of the
intervention was on mothers and their confidence and use of
knowledge and materials included in the intervention. How-
ever, we included child outcomes for potential distal effects.
Our primary research question was: (1) Do participants in
the intervention group show greater levels of empowerment,
more confidence in using evidence-based (EB) strategies,
and greater frequency in using EB strategies after receiv-
ing the intervention compared to participants in the control
group? Based on our pilot study findings, we hypothesized
that participants in the intervention group would improve
in each of these outcomes compared to the control (cita-
tion omitted for blind review). The following two questions
were exploratory: (2) Do children whose mothers received
the intervention demonstrate fewer challenging behaviors,
less impairment in social communication symptoms, and
greater use of evidence-based services compared to chil-
dren of mothers the control group? This is an exploratory
question as we did not expect change in child behavioral
outcomes because of recommendations that changes in
children’s outcomes require intensive behavioral interven-
tion (Linstead et al. 2017). However, we hypothesized that
children in the intervention group would increase their use
of evidence-based services given the focus of the interven-
tion to empower parents about accessing and advocating
for services. (3) Do results vary by site, severity of autism
symptoms, and child age? This is an exploratory question to
determine whether the intervention works better for younger
versus older children, for those with greater symptom sever-
ity versus less, and whether it works better for one site versus
the other.

@ Springer

Methods
Intervention Description

The intervention is an in-home educational program tar-
geted at the primary caregivers of children with ASD. The
promotoras also had a child on the autism spectrum, were
trained peer mentors and delivered the program in individ-
ual home-visits. Promotoras received 32 h of instruction in
a group format to prepare them to lead program sessions.
Program leaders presented and discussed session content
and materials, and role-played activities with promotoras
in the preparation training. Sixteen promotoras partici-
pated in the project, ten in Illinois and six in California.
Each promotora had a caseload of one to three mothers at a
time, and were compensated for the time spent on training
and conducting individual home visits.

The 14-lesson intervention focuses on helping caregiv-
ers better understand their child with ASD, and identify
any misinformation that they or other family members
may believe about the condition. Caregivers learn about
evidence-based methods to address the core features of
autism. They also learn practical strategies that they can
use at home with their children to improve daily func-
tioning. The intervention aims to empower caregivers by
teaching them advocacy skills to help them access evi-
dence-based treatments and services. Sessions on reducing
caregiver stress and expanding social support are impor-
tant aspects of the program that aim to expand mothers’
awareness of the need to take care of themselves, and their
ability to do so.

The content includes the following topics: (1) introduc-
tion to the program; (2) understanding child development;
(3) understanding the autism spectrum and your child’s
needs; (4) what works to address the symptoms of autism?;
(5) how to be an effective advocate; (6) advocacy in the
school system; (7) play together, learn together; (8) creat-
ing everyday opportunities to encourage communication;
(9) helping your child make friends and interact with oth-
ers; (10) challenging behavior is communication; (11) how
to reduce challenging behaviors and respond appropriately
when they occur; (12) reducing stress and recognizing
signs of depression; (13) talking about autism to others
and social support; (14) looking ahead.

Materials for the program included a promotora manual
and a participant manual. The promotora manual included
instructions to the promotora on how to deliver the con-
tent. The participant manual was given to the caregiver and
included all of the content without the specific promotora
instructions. Participants also received a folder with local
community service resources. The folder could be referred
to during the sessions, or used after the sessions to help
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caregivers connect with and navigate the service system,
based on their child’s needs. Promotoras were equipped
with a DVD containing video clips that relate to the lesson
content and a portable DVD player. The DVD helped make
the sessions more interactive, setting the stage for discus-
sion between the promotora and the caregiver. Participants
received their own copy of the DVD to use as a resource
or future reference.

Home visit sessions were held weekly and each session
opened with a check-into see how the participant’s week
went, and a review of the objectives for the lesson of the
day. The session was delivered interactively, consisting
of promoter presentation of the lesson content plus active
discussions about the main ideas between the promotora
and caregiver. The promotora would highlight important
points and share personal examples from her experiences
with her child and family. This personalization encouraged
the caregiver to identify relevant examples and understand
how the ideas relate to her and her child. The promotora
also answered any questions that the caregiver had about
the subject. In the process of sharing essential information,
the promotora and the caregiver being mentored often built
trust and relationships, leading to comfortable and produc-
tive exchanges. Each site had a promotora coordinator who
supervised the promotoras and monitored fidelity. After each
session, the promotora completed a fidelity checklist and
contacted the coordinator by phone or email to report that
the session was completed and to problem solve any issues.
To enhance fidelity, study staff were assigned to observe
two sessions for each promotora/participant dyad using the
fidelity checklist. Both self-rated and observer-rated fidelity
were above 90% and there were not differences between sites
on promotora fidelity.

Participants

Parents of children with ASD (n=96) were recruited in two
large urban areas in Illinois and California, through sup-
port groups of Latino parents of children with ASD, com-
munity organizations providing support to children with
developmental disabilities, and schools. A larger sample was
recruited from the Illinois site because additional funding
was obtained for this site. The larger sample size allowed
us to examine whether findings differ on child symptom
severity, child age, and across the two sites. The groups and
organizations shared brochures in both Spanish and English
with eligible families. Inclusion criteria were: (1) mothers
were of Latin American descent and resided in the target
geographic areas, (2) the child was 8 years old or younger,
and (3) the child had an ASD diagnosis or was determined
to be at-risk for ASD and on a waiting list for evaluation
of ASD. The content of the intervention was developed for
parents who are just learning about autism because their

children were recently diagnosed or the parents never
received adequate information since diagnosis. However, we
extended the intervention for children up to age 8 years old
because Latino children tend to be diagnosed later (Daniels
and Mandel 2014; Valicenti-McDermott et al. 2012). Inter-
ested parents contacted study staff by phone or by sending
in the reply tear-off from the brochure. Those who met study
criteria were scheduled for a baseline assessment at which
time they signed the informed consent and then completed
the baseline assessment. While both parents were encour-
aged to participate in the intervention, mothers, who were
the primary caregivers in all cases, were required to com-
plete the assessments and intervention sessions.

Sample Size Calculation

Initial power analysis found that a sample of 22 in each
group would provide at least 90% power to detect a mini-
mum mean difference of 25% for the Family Outcome Scale
and 80% power to detect a minimum group mean difference
of 20% for the measure, Confidence in Use of Strategies. A
larger sample was sought to examine our exploratory ques-
tion of whether intervention results varied by site, child age,
and level of severity of ASD symptoms.

Randomization and Allocation

As shown in Fig. 1, at the end of baseline data collection,
mothers were assigned to the intervention now group or
waitlist-control condition. Investigators at each site ran-
domly assigned participants following confirmation of eligi-
bility using a random number generator. Due to the nature of
the intervention design, research coordinators and families
were not blinded to group assignment; however, research
personnel carrying out child assessments were blinded to
group assignment. One hundred and twenty-seven mothers
were screened and considered eligible for the study and 109
completed the baseline assessment. Of those screened that
did not complete the baseline, we were unable to contact five
to schedule baseline assessment, two withdrew for personal
reasons, and 11 indicated they were not interested after the
screening. Of the 54 intervention participants that completed
baseline, 45 completed the 14-week intervention, which
indicates an 83% retention rate. However, we were unable
to reach three of them to complete the follow-up assessment.
Nine intervention participants did not complete the interven-
tion due to competing personal demands. Only one of the
control group participants was lost to follow-up.

Demographic questions assessed at baseline included
parent age, education level, household income, marital and
employment statuses, perceived health status, and nativity;
and child age, gender, and severity of ASD symptoms.
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assessment, were unable or
unwilling to participate.

Mother-child dyads complete
baseline (T1) assessment

(n=109)
Randomization

A \4
Randomized to intervention now Randomized to intervention later
(n=54) (n=55)
® Received PTA program following e Offered PTA after completion of

baseline assessment. two follow-up assessments.
Follow-up

v Assessment (T2) il

Lost to follow-up (n=12) (n=96) Lost to follow-up (n=1)

¢ Discontinued intervention due to
competing personal demands or
could not locate for follow-up
assessment.

Fig. 1 Enrollment and retention flow chart

Table 1 shows demographics for 42 parents in the inter-
vention group and 54 parents in the control group who
completed the time 1 and time 2 surveys. Close to 90% of
mothers were foreign born and 88% chose to receive the
intervention is Spanish. The majority of mothers were of
Mexican descent (78%), six mothers were from Central
America (Guatemala, Costa Rica, Honduras, and El Salva-
dor), four mothers were from the Caribbean (Puerto Rico,
Dominican Republic, and Cuba), two mothers were from
South America (Ecuador and Peru), and two mothers did
not specify. The majority of mothers (80%) had household
income levels under $40,000 and a high school education
or lower (71%). Mothers were on average 37 years old and
about a third were employed. The majority were married or
living with a partner (71%) and were in good or excellent
health (59%). Four mothers had more than one child with
ASD. The children were on average about 5 years old, and
the majority were male (87%). Ninety-five percent (95%) of
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® Dissatisfied with
randomization group.

the children in the study had a formal ASD diagnosis; five
children were at risk for ASD. About 35% of children had
severe symptoms of ASD.

With respect to differences in demographic character-
istics between the intervention and control groups, annual
household income, employment, marital status, foreign-born
status, and self-reported health status were not significantly
different, nor were any of the child characteristics. The only
demographic characteristic that was significantly different
was maternal education (y>=4.2, p <.05). The control group
had more mothers with less than a high school education and
fewer mothers with a college degree than the intervention
group (see Table 1). We also examined differences between
California and Illinois families and found no significant dif-
ferences. However, there was a marginal difference in mater-
nal education between the two sites, 46% of the California
mothers had a high school or more level of education, while
the figure is only 22.9% for the Illinois mothers (p=.075).
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Table 1 Demographics characteristics at baseline

Parents characteristics Overall Intervention Control Test value®
(N=96) N=42) (N=54)
Age (standard deviation) 37.0 (6.2) 37.7(5.7) 36.5 (6.5) 0.95
Level of education (%) 4.20%
Less than high school 35 (36.5%) 11 (26.2%) 24 (44%)
High school 33 (34.4%) 15 (35.7%) 18 (33.3%)
Some college or higher 28 (29.2%) 16 (38.1%) 12 (22.2%)
Annual household income (%)° 0.08
Less than $20k 30 (31.3%) 14 (35.9%) 16 (30.2%)
$ 20k-39.999 46 (47.9%) 16 (41%) 30 (56.6%)
$ 40k > 16 (16.7%) 9 (23.1%) 7 (13.2%)
Employed (%) 29 (30.2%) 10 (23.8%) 19 (35.2%) 1.40
Married or living together (%) 68 (70.8%) 33 (78.6%) 35 (66%) 1.80
Foreign born (%) 86 (89.6%) 37 (88.1%) 49 (90.7%) 0.18
Good or excellent health (%) 57 (59.4%) 22 (55%) 35 (64.8%) 0.93
Site (%) 0.08
Illinois 70 (72.9%) 30 (71.4%) 40 (74.1%)
California 26 (27.1%) 12 (28.6%) 14 (25.9%)
Child characteristics Overall Intervention Control Test value®
(N=100) (N=43) (N=57)
Age (standard deviation) 5.31(1.8) 5.44 (1.8) 5.21(1.7) 0.64
Gender (%) 0.72
Male 87 (87%) 36 (87.7%) 51 (89.5%)
Severity of ASD (%) 0.00
Severe symptoms 35 (35.0%) 16 (38.1%) 19 (33.9%)

*p<0.05
aT-test or Chi square values

The sample size for annual household income is 92 due to missing data

We also examined the differences in service utilization
across the two sites and there was no significant difference
found.

Measures

To answer our first research question, we measured family
empowerment, confidence in use of evidence-based strate-
gies, and frequency in use of evidence-based strategies at
baseline and follow-up. All of these measures are based on
parent report.

The Family Outcome Survey-Revised (FOS; Bailey et al.
2008) was used to assess family empowerment. It includes
empowerment-oriented items expected to change through
participation in early intervention programs for children
with disabilities and their families. The FOS includes five
subscales, understanding your child’s strengths, needs, and
abilities; knowing your rights and advocating for your child;
helping your child develop and learn; having support sys-
tems; and accessing the community. It is comprised of 24

items, with 4-6 items per subscale. Responses range from
(1) not at all tocompletely (5). Items were summed for each
subscale, and a total FOS score was produced by summing
all items. Higher scores indicate better outcomes. The FOS
was previously translated and validated in Spanish (Olm-
sted et al. 2010). Chronbach’s alphas for the current sample
was 0.72 for understanding strengths; 0.82 knowing rights;
0.86 helping child develop and learn; 0.74 having support
systems; 0.75 accessing the community; and 0.91 for the
total overall score.

Confidence in using the intervention strategies was meas-
ured with 11 Likert scale items developed by the research
team (originally titled efficacy in use of strategies) to assess
caregiver confidence in their use of the evidence-based
strategies included in the intervention curriculum. Sample
items include, “I feel confident modeling for my child what I
want him/her to do”, “I feel confident in evaluating whether
an intervention will be helpful to my child”, and “I under-
stand the purpose of antecedents/behavior/consequences
(ABC) chart.” The items were developed, translated, and
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back-translated by the research team. Responses ranged from
(1) strongly disagree to (4) strongly agree. Responses were
added for a total confidence score and higher scores indicate
greater confidence in using the strategies. For this sample
the Cronbach’s alpha was 0.81.

Frequency of using intervention strategies was meas-
ured with 14 items assessing how often caregivers used the
evidence-based strategies included in the curriculum. The
items were developed, translated, and back-translated by the
research team. Responses ranged on a 4-point Likert scale
from (1) never to (4) always. Sample items include “How
often do you immediately reward your child for positive
behaviors?”, “How often do you use prompting to encourage
your child to do what you are asking him/her to do?”, and
“How often do you provide your child with different choices
to prevent challenging behavior?” Items were summed for a
total frequency score, with higher scores indicating greater
frequency of use. The Cronbach’s alpha for this measure
was .83.

To answer our second research question, we measured the
child’s challenging behaviors, impairments in social com-
munication, and number of services received. All of these
measures are based on parent report.

The Scales of Independent Behavior Revised (SIB-R;
Bruininks et al. 1996) was used to measure the child’s chal-
lenging behaviors. The SIB-R is comprised of three domains
of behavior: internalizing (hurtful to self, unusual or repeti-
tive habits, withdrawal or inattentive behavior), external-
izing (hurtful to others, destructive to property, disruptive
behavior), and asocial behavior (socially offensive behav-
ior, uncooperative behavior). Parents are asked to indicate
if their child engaged in each behavior in the last month
by responding “yes” or “no.” For behaviors marked “yes”,
respondents are asked to indicate the frequency and severity
of the behavior. Frequency is rated on a Likert scale rang-
ing (1) less than once a month to (5) once or more per hour.
Severity is rated on a Likert scale from (1) not serious to
(5) extremely serious. Frequency and severity ratings are
matched with a “part score” specific to frequency, severity
and the general maladaptive index or each of its subscales
(internalized, asocial or externalized maladaptive indices).
The age of the child also has a part score. The part scores
are summed and then subtracted from 100. The maladap-
tive behaviors index value can range from + 10 to —41 and
below. The level of seriousness of the value ranges from
“normal” (+ 10 to — 10) to “very serious” (—41 and below).
The SIB-R was already available in Spanish and used with
Latino parents by previous researchers (Blacher and Mcln-
tyre 2006; Magaia et al. 2006). The Cronbach’s alpha for
this sample was 0.83.

The Social Communication Questionnaire (SCQ; Rutter
et al. 2003) Current Form is a 40 yes-or-no item parent-
report screener that evaluates communication skills and
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social functioning in children who may have ASD. The
SCQ Current Form focuses on the child’s behavior over the
most recent 3-month period. Items rated ‘yes’ are added for
a total raw score. Lower scores indicate less impairment in
communication skills and social functioning. The SCQ was
previously translated and validated in Spanish (Vrancic et al.
2002). Chronbach’s alpha for the current sample is 0.78.

The number and type of services used consisted of 20
service questions in the baseline and follow-up question-
naires. Mothers were asked whether their child was currently
receiving a given service. We summed yes responses for
two categories, evidence-based (EB) and typical develop-
mental disability (DD) services, to determine the number of
services children received at each time point. EB services
consisted of naturalistic interventions, social skills training,
applied behavior analysis, parent training, sensory integra-
tion therapy, video modeling, picture exchange communi-
cation, voice output communication aids, pivotal response
training, alternative or augmentative communication ser-
vices, and social narratives. Typical DD services included
occupational therapy, speech therapy, physical therapy,
nutrition/feeding consultations, respite care, psychiatric
services, psychological services, recreational therapies, and
case management or coordination.

To determine the severity of autism symptoms at baseline,
we used the Childhood Autism Rating Scale, 2nd edition
(CARS-2; Schopler et al. 2010). The CARS-2 is an autism
rating scale designed for use by experienced clinicians.
The scale is comprised of 15 items across five domains to
determine autism characteristics including social interac-
tion, communication, restricted patterns of interest and ste-
reotyped behavior, sensory issues and associated features,
and thinking style and cognitive issues. Clinician ratings
are based on direct behavioral observations. We summed all
items to produce a total raw score.

Demographic questions assessed at baseline included
parent age, education level, household income, marital and
employment statuses, perceived health status, and nativity;
and child age, gender, and severity of ASD symptoms.

Procedures

The Institutional Review Boards of the (removed for peer
review), and (removed for peer review) approved this study.
All participants provided written informed consent before
completing baseline assessments. Mothers were sched-
uled for a follow-up assessment after the completion of
the intervention or approximately 4 months after baseline.
Two graduate students or a principal investigator conducted
each assessment. At the baseline assessment, mothers were
asked to bring their child with ASD in order to administer
the CARS-2 to obtain severity ratings of ASD. One graduate
student or principal investigator administered the CARS-2
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while the other observed, then a student interviewed the
mother while the other played with the child. At the end of
the baseline assessment, mothers were informed of whether
they would receive the intervention immediately or approx-
imately 4 months later, after follow-up assessments were
completed. Those receiving the intervention immediately
were assigned to a promotora who followed up to arrange
the first in-home visit and to arrange a compatible schedule
to meet weekly. The children of mothers randomized to the
waitlist-control group received usual care, which consisted
of services such as speech and occupational therapies, and
in some cases parents participated in support groups. They
were offered the intervention after the follow-up assessments
were completed.

Analysis

In order to answer the first two research questions, we con-
ducted a bivariate analysis on participant and child charac-
teristics by treatment group with 7 test and Chi square tests
to identify and control for any treatment group differences
in the main analyses. We then utilized mixed effects linear
regression models for all outcomes and adjusted for level of
maternal education (as this was the only demographic vari-
able that was significantly different between the two groups)
and study site. To discern whether there was a treatment
effect between baseline and time 2 measures, we included
an interaction term in all models, time X treatment group,
with time 2 and the control group as the reference catego-
ries. We included random slopes for each participant. The
following parent outcomes were examined: confidence in
using strategies, frequency of using strategies, the fam-
ily outcomes scale and its subscales (understanding child
needs and strengths, knowing your rights, helping your child
develop and learn, having support systems, and accessing
community). The child outcomes examined under the same
model were SCQ score, number of current typical services,
number of current evidence-based services, and the child
maladaptive behaviors index.

To answer research question 3, we sought to ascertain
differences in findings by the study site, autism severity, or
child age (dichotomized by ages 2—6 vs. 7-8). We did this
by conducting linear regressions on all time 2 (post-test)
outcomes as the dependent variable and time 1 outcomes and
an interaction term with intervention group and each of the
independent variables identified above (including the single
terms). Lastly, if differences in the treatment effect by the
aforementioned independent variables were identified, we
conducted separate repeated measures ANCOVA by site for
all significant outcomes identified in the linear regression
analysis by the categories of the independent variable and
including an interaction term for treatment group and time.
This was done to ascertain the differences in treatment effect

by site. For both analyses, we adjusted for maternal educa-
tion as it was significantly different in the bivariate analysis.
All analyses were conducted in SPSS 25.

Results

In our first research question, we asked whether there were
changes in parent outcomes for the intervention group
between baseline and follow-up. Table 2 shows the means
and standard deviations of baseline and follow-up for the
treatment and control groups, and the mixed effect model
statistics. Mothers in the intervention group scored 4.5
points higher on average in the confidence in using strate-
gies scale, indicating greater reported confidence using the
EB strategies taught in the program at posttest. They scored
3.1 points higher on average in the frequency of using strat-
egies scale compared to the control group, indicating that
they reported using the EB strategies more at posttest; both
results were significantly different. There were no significant
differences in the family outcomes scale or subscales.

For research question two, there were significant dif-
ferences in two child outcomes (see Table 2). Children of
mothers in the intervention group saw a mean decrease in
the Social Communication Questionnaire (SCQ) score by
nearly two points on average compared to those in the con-
trol group, indicating reductions in impairment for children
whose mothers participated in the intervention. There was
also a significant increase in evidence-based services for the
intervention group children. Children in the intervention
group received almost one additional EB service between
pre- and post-test. There were no significant differences in
typical DD services and generalized maladaptive behaviors
scale scores.

In research question three, we asked whether there were
differences in the treatment effect for all parent and child
outcomes based on child age, autism symptom severity and
intervention site. An OLS regression was conducted on the
interaction between treatment group and child age, symptom
severity and site. We did not find differences in the depend-
ent variables by child age or symptom severity. However, we
identified significant differences in the treatment group by
site (California vs. Illinois) for the overall family outcomes
scale, knowing your rights subscale, accessing the commu-
nity subscale and the SCQ score (see Table 3). On average,
California parents saw an increase of 13.2 points in the fam-
ily outcome scale, an increase of 4.1 points in knowing your
rights subscale and an increase of 4.4 points in the accessing
the community subscale compared to Illinois parents. Cali-
fornia parents reported an average decrease of 6.1 points in
SCQ scores for their children over Illinois parents (a mean
decrease in SCQ score is the desired result as it shows less
impairment).
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Table 2 Means, standard deviations, and mixed effect model statistics for parent and child outcomes

Parent outcomes Intervention Control Estimate/ t p value
standard error
T1 T2 T1 T2
(n=42) (n=54)
Confidence in using strategies 33.7(5.9) 38.4 (4.5) 35.0(5.5) 35.2(5.3) 4.5(1.2) 3.9  .000
Frequency of using strategies 40.5 (7.2) 45.6 (6.6) 41.1 (7.7) 43.2 (7.6) 3.1(1.3) 24 018
Family Outcome Scale (total score) 63.4 (17.9) 723 (14.1) 623 (15.6) 67.6 (16.8) 3.6 (2.7) 1.3 .192
Understanding child strengths and needs 11.6 (3.0) 13.5(2.2) 11.53.3) 12.6 (3.2) 0.9 (0.6) 1.4  .166
Knowing your child’s rights 10.5(5.2) 12.6 (4.1) 9.9 (4.8) 10.8 (5.7) 1.2 (0.9) 1.3 206
Helping child develop and learn 11.6 (3.9) 13.2 (3.0) 11.6 (3.4) 12.3 (3.3) 0.9 (0.7) 1.4 178
Having support systems 12.3 (4.9) 13.6 (4.6) 11.7.(5.1) 13.2(5.3) -0.3(0.9) -0.3 763
Accessing the community 17.4 (4.8) 19.5 (3.9) 17.6 (4.5) 18.8 (4.1) 0.9 (08) 1.1 269
Child outcomes Intervention Control Estimate/ t p value
standard error
Tl T2 Tl T2
(n=43) (n=57)
Social communication 18.4 (6.0) 17.1 (5.8) 18.7(5.4) 19.1 (5.7) —1.8(0.8) -22 .033
Challenging behaviors —-10.5(10.8) —-9.8(9.9) —-122(11.6) —-11.2(11.0) -0.3(1.8) -02  .866
Number of services
Typical DD services 2.0(1.2) 2.5(1.5) 2.0 (1.3) 2.3(1.3) 0.1 (0.3) 0.5 .615
Evidence-based services .5(0.9) 1.1 (1.4) 0.9 (1.4) 1.0 (1.4) 0.5(0.2) 2.5 014

Means and standard deviations are unadjusted. All mixed effects model analyses controlled for education, site and interaction. Estimates repre-
sent the interaction between time and intervention group

Table 3 OLS regression results

X N - Outcome Estimate SE T-test p value 95% CI ANOVA F*
for interaction terms site X
treatment group, controlling for  Family outcome scale 13.2 55 24 018 2.3,24.1 13.8
education level Knowing your rights 4.1 1.9 22 031 0.4,7.8 112
Accessing the community 4.4 1.5 3.0 .003 1.5,7.3 11.3
SCQ -6.1 16 =37 .000 -93,-29 292

*p values for all models were significant at <0.001

Reference groups: site, Illinois; treatment group, control; education level, some college or higher

Finally, we sought to better understand treatment effect
differences by site found in the regression. Table 4 shows
that controlling for education level, the California site saw a
treatment effect for the total family outcomes scale, know-
ing your rights subscale, accessing the community subscale,
and SCQ score. In contrast, the Illinois site did not show a
treatment effect for these outcomes.

Discussion

In this study, we tested the efficacy of a psychoeducational
program that aimed to empower Latino parents to advo-
cate for evidence-based services for their child with ASD,
and to feel confident using evidence-based strategies with
their child to promote social communication and reduce
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challenging behavior. We adopted a peer-mentor model in
which Latino mothers in the ASD community served as peer
educators or promotoras. To our knowledge, this is the first
multisite study that used a randomized control trial to exam-
ine the use of a culturally tailored intervention for Latino
parents of children with ASD.

The primary aim of the study was on improving parent
outcomes and specifically promoting mothers’ use of evi-
dence-based (EB) strategies of with their children which
were assessed in research question one. We found that
there were significant positive changes from baseline to
follow-up in the treatment group compared to the control
group in both confidence in using evidence-based strate-
gies and frequency of using these strategies. This indicates
that parents felt more confident in using the EB strategies,
and reported using them more at the time of the posttest.
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Table 4 Differ.ences in parent Outcome® Site Intervention® Control® Ftest p value
outcomes by site: repeated
measures ANCOVA T1 T2 T1 T2
SCQ score Illinois 18.2(6.3) 18.4(5.8) 18(54) 184 (5.5) 0.0 0.947
California 19.1 (5.1) 13.7(4.6) 20.6(5.1) 21.1(6.2) 16.2 0.001
Knowing your rights  Illinois 11.2(54) 12.04.2) 9.6 (4.8) 10.7(5.5) 0.1 0.703
California 8.8 (4.3) 1423.7) 10.7(5.0) 10.9(6.3) 9.1 0.006
Accessing community Illinois 183(4.2) 194@2) 17945 19.5@3.7) 0.5 0.489
California 149 (5.5) 19.7(3.2) 169@4.8) 168(4.7) 14.0 0.001
Total family outcomes Illinois 66.4(17.2) 71.8(13.9) 61.9(159) 68.5(16.1) 0.1 0.740
California 56 (18.0) 73.8(14.9) 63.4(15.2) 65.1(19.0) 18.3 0.000

2All outcomes were controlled by education level

®llinois intervention group (n=230); California intervention group (n=12)

“llinois control group (n=40); California control group (n=14)

These findings are consistent with a study of parent edu-
cation among low resource parents of preschoolers with
ASD that found that parents reported high levels of using
intervention strategies (Kasari et al. 2014). The other par-
ent outcome we examined was the family outcome scale
(Bailey et al. 2008), which was aimed at increasing par-
ents’ understanding of their children’s strengths and needs,
rights, how to help them develop and learn, and increasing
the family support systems and access of the community.
Contrary to our hypothesis, we found that there were no
significant differences between baseline and follow-up on
this outcome measure for the intervention group compared
to the control group. To examine this issue further, we
asked in research question three whether outcomes varied
by site, child severity of ASD symptoms, and child age.
We did not find variation on parent outcomes by ASD
symptoms and child age, but we did find variation by site.
The California intervention group showed improvement in
knowing their child’s rights, accessing the community and
the overall family outcomes scale, while the control group
did not. In contrast, the Illinois parents did not improve
significantly in any of these outcomes. These findings may
be due differences in sample sizes between the two groups;
however, they may also reflect the fundamental differences
in state policies and services between the two study sites
as suggested by the socio-cultural framework described
earlier (Lopez 2014). While parents from both sites were
similar in services their children received (mostly occupa-
tional and speech language therapies), the DD service sys-
tems between the two states are quite different, which may
offer an explanation. In California, there is the Regional
Center system, which provides services as an entitlement
for eligible children and their families (California Health
and Human Services 2017). On the other hand, in Illinois,
DD services are based on the state Medicaid waiver, which
involves a long waiting list and a lottery system. We theo-
rize that even in California where services are more robust,

Latino parents may start out with limited knowledge about
autism, the service system, and how to access services
(Chlebowski et al. 2018; Iland et al. 2012). Once par-
ents are provided with the requisite knowledge and skills
to access and navigate services, they can improve their
child’s access and increase family support, which may
contribute to parental feelings of empowerment. How-
ever, in Illinois, even with greater knowledge and skills,
parents may not be able to significantly increase family
support and access to services for their children. These
findings suggest that context matters, particularly with
respect to state policy and service differences. Another
potential explanation might be differences in promotoras
and their supervision, although we did not find differences
in promotora fidelity across the two sites.

The aim of research question two was determine if the
intervention led to improved child outcomes. We did not
hypothesize change in child outcomes because the inter-
vention itself was limited to parents. Parent-mediated inter-
ventions (in which parents and child are present, and inter-
ventionists coach parents to use strategies with their child),
have been shown to improve child outcomes (Linstead et al.
2017). Our intervention did not include coaching with the
parent and child. We were interested in testing whether there
were distal outcomes in which the parent education would
lead to improvements for the children with ASD. Unexpect-
edly, we found significant improvement in child outcomes.
Specifically, we found that the children whose parents were
in the intervention group improved in social communica-
tion, showing less impairment, and in number of evidence-
based services between baseline and follow-up, compared
to the control group. These findings are consistent with a
study that compared parent-mediated to parent education
intervention among parents of children with ASD, which
found that both types of interventions improved child out-
comes, although the effect was stronger for parent-mediated
intervention (Bearss et al. 2015). There were no significant
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changes in challenging behavior and in the number of typi-
cal DD services (e.g., occupational, physical, and speech
language therapies).

When we examined whether child outcomes varied by
intervention site, we found that similar to some of the parent
outcomes, the improvement in social communication was
primarily driven by the California participants. As suggested
earlier, it may be that once parents are empowered to tap
into a robust DD services system, they can access additional
supports that may lead to better outcomes for their children.

Limitations

While this study used a randomized waitlist-control design
across two different sites, we note limitations to consider
in interpreting the study results. First, the sample sizes in
the two groups varied, and the sample size of the California
site was relatively small. Small sample sizes may hinder the
ability to detect effects and generalizability of findings to a
larger study population. However, we note that the initial
power analysis for the study indicated that 22 participants
from each site would be sufficient and the California site
exceeded this sample size. Second, the measures used in
the study were all self-reported which may introduce social
desirability bias into the results. Third, while we examined
differences in demographic variables between the treatment
and control groups, and adjusted for the variable that was
significantly different, there may have been additional con-
textual variables that we did not measure. For example, sys-
tematic factors at mezzo and macro levels were not adjusted
for, which may cause the differentiation of treatment effects
across the study sites. Our study focused only on parents of
children 8 years and under. A future study might examine
the intervention with older children.

Conclusion

There are significant disparities in services for Latino chil-
dren with ASD and their families (Casillas et al. 2017,
Liptak et al. 2008; Magaiia et al. 2013). With a predicted
dramatic growth of this population within a few decades
(Federal Interagency Forum on Child and Family Statistics
2012), there is a growing need to ensure evidence-based
interventions are equitable. This study demonstrates effi-
cacy of an intervention for Latino children with ASD and
their parents in California and Illinois. Parents significantly
improved in their confidence in and use of evidence-based
strategies for their children with ASD, and the children with
ASD improved in social communication and in receipt of
evidence-based services. We found additional benefits to
families in the California site, suggesting that policy and
service context matters. Adding a parent/child coaching
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component to the intervention may be especially important
in regions where evidence based treatments are less avail-
able. This study contributes to the field of culturally-tailored
interventions by demonstrating the importance of using cul-
turally tailored approaches in autism intervention research,
and showing that culturally-tailored interventions can be
studied using a randomized control trial. It also expands
the research on promotora models research demonstrating
that this model can be used in autism education programs,
in addition to educating communities about chronic health
conditions.

To learn more about regional differences in intervention
efficacy, future research should include more variables about
the service systems and use multilevel or nested models
to determine effects across multiple sites. Future research
should examine intervention effectiveness across multiple
sites, using implementation science goals to promote adop-
tion of the intervention into routine systems of care. Future
studies should use objective behavioral measures in addition
to self-report. Because this intervention was developed to
reach an underserved community, it may be beneficial to
culturally adapt the intervention to other racial and ethnic
groups that face disparities.
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