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Do parents implement pediatric neuropsychological
report recommendations?

John Eliasa, Eric Zimakb, Andrea Sherwoodb, Beatriz MacDonaldc, Nubia
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aNeuropsychology Service, Baylor Scott & White Health, Round Rock, TX, USA; bCenter for
Neuropsychological Services, University of New Mexico, Albuquerque, NM, USA; cDepartment of
Pediatrics, Baylor College of Medicine, Houston, TX, USA

ABSTRACT
Objective: We explored parent-reported implementation rates of
medical, home/community, and school recommendations follow-
ing a pediatric neuropsychological evaluation, as well as demo-
graphic group differences in, and potential barriers to,
recommendation implementation.
Method: Participants were 55 parents of children and adolescents
who completed an outpatient neuropsychological evaluation in a
university-based hospital neuropsychology clinic within 4 to
6months prior to study participation. Participants were contacted
by phone to complete a short interview regarding implementa-
tion of report recommendations.
Results: Slightly over half (52%) of all recommendations were
implemented, with higher implementation rates of school (62%)
and home/community recommendations (53%) than medical rec-
ommendations (40%). Results indicated significantly lower recom-
mendation implementation for households with low income
(particularly for medical recommendations). Reported reasons for
not implementing recommendations included lack of time, lack of
resources (geographical and financial), ambivalence about the
need to implement the recommendation, not remembering the
recommendation, confusion about how to implement the recom-
mendation, and resistance from schools and teachers.
Conclusions: The results for this study provide information for
pediatric neuropsychologists regarding rates of recommendation
implementation, with differences identified based on type of rec-
ommendation and demographic factors. Further empirical investi-
gation is indicated in order to determine practical, concrete steps
to improve recommendation implementation.
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There is abundant research suggesting that neuropsychological assessment is useful
for the clinical care of children with medical and neurodevelopmental conditions (e.g.,
Ellenberg et al., 2009; Farmer & Brazeal, 1998; Pritchard, Koriakin, Jacobson, & Mahone,
2014). As evidence, parents, teachers, and referring providers report a high level of
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satisfaction overall with neuropsychological evaluations (Bodin et al., 2007; Kirkwood,
Peterson, Baker, & Connery, 2017). During the evaluation process, many, if not most,
pediatric neuropsychologists spend a great deal of time and care in providing families
with recommendations for intervention and treatment. Thus, while metrics like satis-
faction are very important in understanding the impact of a neuropsychological evalu-
ation, understanding rates of recommendation implementation is also important in
improving pediatric neuropsychology as a field. There is some evidence that parents
are more likely to seek evidence-based treatments following a neuropsychological
evaluation; for example, certain evidence-based treatments for attention-deficit/hyper-
activity disorder (ADHD) in children, such as parent behavior management training,
are more often initiated by families who have undergone a neuropsychological evalu-
ation than those who have not (Pritchard et al., 2014). Moreover, recent longitudinal
process-based research provides evidence that, compared to before the initial neuro-
psychological evaluation, parents gain knowledge about their child’s condition and
understanding about how to help their child after receiving verbal and written feed-
back (Austin et al., 2019). However, further work in understanding implementation and
impact of neuropsychologists’ recommendations is needed.

To our knowledge, only two published manuscripts, focused on children with pedi-
atric cancer (Cheung et al., 2014; Quillen, Crawford, Plummer, Bradley, & Glidden,
2011), have explored whether and to what extent parents implement specific recom-
mendations contained within pediatric neuropsychological reports. In these studies,
parents implemented between 41% to 48% of recommendations at home and school
and found most implemented recommendations helpful and easy to complete. Both
studies identified child reluctance, lack of parent initiative or know-how, logistical
issues (e.g., long wait time for appointments with medical providers), and school reluc-
tance to implement recommendations as key barriers to recommendation implemen-
tation. While these studies provided preliminary data regarding the implementation of
neuropsychological recommendations, sample sizes were small (n� 20).

No study to our knowledge (including the two aforementioned studies) has exam-
ined the role of patient-centered factors (e.g., demographics) in successful implemen-
tation of pediatric neuropsychologists’ recommendations. However, researchers in
other medical fields have sought to understand such factors for several years, identify-
ing factors positively associated with recommendation implementation, such as high
income, high education, majority race/ethnicity, and ample access to healthcare
(DiMatteo, 2004; Gerber, Cho, Arozullah, & Lee, 2010; Jin, Sklar, Oh, & Li, 2008; Knapp
et al., 2006; Roberts, Wheeler, & Reeder-Hayes, 2015; Scheel, Hanson, & Razzhavaikina,
2004; U.S. Department of Health and Human Services (USDHHS), 2001). Many of these
studies acknowledge that disentangling the influence of one contributing factor from
another (e.g., race/ethnicity, education, income, etc.) is difficult because of their lack of
independence from one another. Nevertheless, knowing recommendation implementa-
tion rates differ based on such factors is useful information for clinicians to consider
and is a topic that has gathered increased attention over the past several years, with
governmental and other entities creating programs and initiatives in this area [e.g.,
Merit-based Incentive Payment System (MIPS), Mental and Behavioral Health Registry
(MBHR)]. Given findings from other medical fields, there is a need to explore what
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patient factors relate to successful implementation of recommendations within the
field of neuropsychology.

The current study extends the abovementioned literature by (1) examining pediatric
neuropsychology recommendation implementation in a relatively larger and more
diagnostically heterogeneous sample than previous studies with similar aims and (2)
investigating factors that may contribute to low implementation rates. The current
study was completed in a hospital-based university neuropsychology clinic, within a
part of the country that serves individuals from culturally, linguistically, and economic-
ally diverse backgrounds. We intended to explore the types of recommendations most
frequently implemented (per parent report) and whether implemented recommenda-
tions were deemed helpful by parents. We expected overall recommendation imple-
mentation would be similar to that of previous studies (41% to 48%) (Cheung et al.,
2014; Quillen et al., 2011). Given the exploratory nature of the study, specific hypothe-
ses regarding differences in recommendation implementation among different socio-
cultural groups were not made.

Methods

Sample

The research study took place in a university hospital clinic in the southwestern region
of the United States. The study received approval from the university hospital’s IRB,
and participants completed the study only after informed consent. Participation was
voluntary, and there was no monetary compensation for participating. Parents were
eligible for inclusion in the study if (1) their child was between the ages of 5 and 17,
(2) they spoke either English or Spanish fluently, (3) the child was not in the custody
of child protective services at the time of the evaluation, (4) the neuropsychological
report documented that a clinical interview was conducted with the parent(s) during
the evaluation, and (5) a feedback session was conducted with the parent(s) following
completion of the neuropsychological evaluation. To determine interest in the study,
research assistants called all parents who met the above inclusion criteria by phone
within four to six months after the date the child’s report was completed. If a child
had more than one parent/guardian present at the feedback session, only one of the
child’s parents/guardians completed the study—whoever picked up the phone and
agreed to participate. If parents did not pick up the phone on the first attempt,
research assistants called one additional time on a different day at a different time of
day. The research assistants did not leave voicemail messages because parents were
deemed unlikely to call back about a study they had not previously heard about and
that provided no monetary compensation. Of the 171 parents who were called by
phone to determine interest, 56 (33%) completed the phone interview, 74 (43%) did
not pick up the phone when called to determine interest, 13 (8%) answered the initial
phone call but declined participation, and 28 (16%) agreed to participate at the initial
phone call but did not complete the interview. Those in the last group either a) did
not pick up the phone after two attempts to complete the scheduled interview or b)
picked up but decided they were no longer interested. After gathering the data, one
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Table 1. Background characteristics of participants, children, and families (n¼ 55).
Participant characteristics

Participant age at time of evaluation, in years: mean
(SD, range)

40.9 (8.6, 29-67)

Participant female: n (%) 52 (94.5)
Participant race/ethnicity
Hispanic/Latino: n (%) 28 (51.9)
Non-Hispanic White: n (%) 19 (35.2)
Non-Hispanic Native American: n (%) 4 (7.4)
Non-Hispanic Asian: n (%) 1 (1.9)
Non-Hispanic African-American/Black: n (%) 1 (1.9)
Non-Hispanic multi-racial: n (%) 1 (1.9)

Participant language
English only: n (%) 35 (64.8)
Spanish only: n (%) 14 (25.9)
Bilingual Spanish/English: n (%) 3 (5.6)
Bilingual not Spanish/English: n (%) 2 (3.7)

Participant education level in years: range 3-20
�12: n (%) 22 (40.7)
12þ: n (%) 32 (59.3)

Child characteristics
Child age at time of evaluation, in years: mean

(SD, range)
10.3 (3.3, 5-17)

Child female: n (%) 19 (34.5)
Child grade: range PreK-12
Elementary: n (%) 33 (60.0)
Middle: n (%) 11 (20.0)
High: n (%) 11 (20.0)

Child language
English only: n (%) 36 (65.5)
Spanish only: n (%) 2 (3.6)
Bilingual Spanish/English: n (%) 14 (25.5)
Bilingual not Spanish/English: n (%) 3 (5.5)

Child diagnoses, not mutually exclusive,
Number of diagnoses: Mean, (SD, range) 3.3 (1.6, 0-7) 30 (54.5)
ADHD: n (%)
Intellectual disability: n (%) 7 (12.7)
Autism spectrum disorder: n (%) 4 (7.3)
Major/mild neurocognitive disorder: n (%) 3 (5.5)
Specific learning disorder: n (%) 25 (45.5)
Other neurodevelopmental disorders: n (%) 21 (38.2)

Language disorder: n (%) 12 (21.8)
Other specified neurodevelopmental disorder:

n (%)
5 (9.1)

Developmental coordination disorder: n (%) 5 (9.1)
Speech sound disorder: n (%) 2 (3.6)

Psychiatric: n (%) 29 (52.7)
Anxiety: n (%) 18 (32.7)
Depression: n (%) 9 (16.4)
PTSD: n (%) 2 (3.6)
Schizophrenia: n (%) 1 (1.8)
Oppositional defiant disorder: n (%) 7 (12.7)
Conduct disorder: n (%) 1 (1.8)

Children with identified medical condition commonly
associated with cognitive difficulties (e.g., epilepsy,
traumatic brain injury, perinatal stroke, cerebral
palsy, hydrocephalus)

14 (25.5)

Family characteristics
Family income
$<12,000-41,000: n (%) 31 (60.8)
> $41,000: n (%) 20 (39.2)

ADHD¼Attention-deficit/hyperactivity disorder
PTSD¼ Posttraumatic stress disorder
Note: Four participants did not report family income. One of these four participants also did not report participant
race/ethnicity, participant language preference, or participant education.
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parent who participated but whose child received no recommendations was excluded.
Therefore, 55 (not 56) participants were considered in the analyses.

At the university hospital clinic where the study took place, patients are referred for
evaluation by other medical providers (e.g., primary care providers, neurologists, other
mental health professionals). All referrals are screened to ensure medical necessity for
neuropsychological testing. The catchment area for the university hospital clinic
includes both urban and rural areas. Standard payment methods for evaluations are
accepted (e.g., Medicaid, private health insurances, self-pay). When asked to provide
comments about their experience participating in the neuropsychological evaluation,
participants did not report any insurance- or payment-related difficulties. For parents
who preferred Spanish, feedback sessions were completed in Spanish or with the use
of a Spanish interpreter. For these parents, a letter summarizing results and recom-
mendations in Spanish was mailed to the family, in addition to the full report written
in English. The median length of time between testing and feedback was 15 days. The
median length of time between the feedback session and day the report was mailed
to the family was 11 days.

Descriptive statistics of the study sample are shown in Table 1. For analyses, partici-
pants (i.e., parents or guardians) from all ethnic/racial minority backgrounds were
grouped together (rather than in different ethnic/racial groups) because, in total, there
were only 7 participants from ethnic/racial minority backgrounds who did not self-
identify as Hispanic/Latinx (Native American, Asian, Black, multi-racial/ethnic).
Participants who identified as being of ethnic/racial minority background comprised
64.8% of the participants. Demographic information was gathered for the participant,
the participant’s child, and the family from the child’s report and/or the clinic’s history
questionnaire completed by a parent/guardian prior to their child’s evaluation.
Notably, some demographic data obtained was limited by the information provided
on the history questionnaire. For instance, on the history questionnaire, participants
marked one of nine different household income categories, the highest of which was
“over $41,000.” This figure was included as the maximum category on the question-
naire because, in years past, it was the U.S. federal poverty line for a family of ten.
Because of this, delineation among household incomes over $41,000 was not possible.
Other demographic variables had similar limitations, such as parental years of educa-
tion, which some parents did not specify in detail on the form (e.g., wrote
“some college”).

Data from nonparticipants (those who either did not pick up the phone, declined,
or did not complete the study) were also gathered in order to determine if those who
participated in the study were a representative sample of the parents of pediatric
patients seen in the clinic. Since the vast majority of study participants were mothers,
non-participant data were based on the mother’s demographic information unless
there was no such information indicated on the clinic’s history questionnaire. There
were no differences between study participants and nonparticipants with regard to
household income, parent education, parent ethnicity, sex of the child, or number of
recommendations given (all p >.05). There were no differences between participants
and nonparticipants with regard to proportions of children receiving diagnoses of
ADHD, intellectual disability, autism spectrum disorder, learning disability, other
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neurodevelopmental disorders, or a disruptive behavior disorder (all p >.05). There
was a greater proportion of participants whose children were given psychiatric diagno-
ses (52.7%) than nonparticipants whose children were given psychiatric diagnoses
(31.0%) (t(169) ¼ 2.77, p ¼ .006, d ¼ .45). There was also a greater proportion of

Table 2. By recommendation category, percent of recommendations that were implemented,
deemed helpful, and deemed not difficult to implement, as well as barriers to implementation.

% of Recs
implemented % Helpful�

% Not difficult
to implement

Reported barriers to
implementation
from most to
least cited

Medical
1. Referals to non-

established
medical
treatment
providers

22/63¼ 35% 20/22¼ 91% 17/22¼ 77% � Lack of parent
time
� Long wait time
for services
� Resources not
available in area/cost
of travel
� Disinterest in
medication
� Confusion about
how to implement
recommendation
� Cost
of treatment

2. Suggestions for
considering
adjusting medical
treatment with
established
providers

11/19¼ 58% 8/11¼ 73% 9/11¼ 82%

Home/Community
1. Home strategies

(e.g., cognitive,
behavioral,
emotional, or
medical
strategies)

33/38¼ 87% 30/32¼ 94% 20/31¼ 65% � Family/parent
time constraints
� Problems
accessing websites
or books (poor
internet/expensive
books/confusion in
accessing)
� Child unwilling
to participate
� Parent did not
remember
recommendation
� Lack of resources
in geographical area

2. Self-study
resources (e.g.,
books, websites)

17/38¼ 45% 17/17¼ 100% 13/16¼ 81%

3. Advocacy
organizations

4/25¼ 16% 4/4¼ 100% 4/4¼ 100%

4. Supports with
non-licensed
professionals (i.e.,
tutors, coaches,
religious leaders,
tribal elders)

1/7¼ 14% 1/1¼ 100% 1/1¼ 100%

5. Plans for
adult transition

6/8¼ 75% 5/6¼ 83% 3/6¼ 50%

Educational
1. Initiation of special

education services
8/13¼ 62% 7/8¼ 88% 8/8¼ 100% � School resistant

to implementing
recommendations
� Lack of school
resources
� Lack of teacher
compliance in
implementing

2. Changes to
current education
program (e.g.,
addition of
therapies,
counseling, social
skills group)

19/38¼ 50% 19/19¼ 100% 16/19¼ 84%

3. Instructional or
behavioral
supports in
the classroom

34/48¼ 71% 34/34¼ 100% 28/33 ¼ 85%

Total 155/297¼ 52% 145/154¼ 94% 119/151¼ 79%
�Recommendations reported to be “sort of helpful” or “very helpful” were grouped together as “helpful.”
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Spanish-speaking participants (32.1%) than Spanish-speaking nonparticipants (9.3%)
(t(159) ¼ 3.78, p < .001, d ¼ .58).

Procedure

For those parents who answered the phone and agreed to participate, a phone inter-
view was scheduled for a later date within the following two weeks. This was done to
allow time for one of two licensed pediatric neuropsychologists to review the child’s
evaluation and create an individualized script for the phone interview.
Recommendations were coded into three broad categories: medical, home/community,
and school and then further coded into subcategories. Guidelines were developed to
maintain consistency in coding and script development, with collaboration occurring
between the two pediatric neuropsychologists, as needed (see Appendix). Participants
who were bilingual (Spanish/English) or primarily Spanish-speaking were contacted by
a bilingual (Spanish/English) research assistant. A certified translator assisted in trans-
lating scripts from English to Spanish. To verify the accuracy of translations, a transla-
tion-back-translation process was used for a portion of Spanish-speaking participants.
To complete this process, a bilingual psychometrician/qualified interpreter assisted in
translating the script into Spanish, a bilingual pediatric neuropsychologist translated
it back into English, and the study co-investigators reviewed the scripts to verify
that the original English script and the back-translated script were consistent. In
completing this process, no significant discrepancies were identified.

After verbal consent was obtained, research assistants asked participants whether
each recommendation was implemented (e.g., “Per the report recommendations, did
you obtain psychotherapy services to address difficulties with anxiety and
depression?”). If the recommendation was implemented, participants were asked if the
recommendation was helpful (“Did you find this recommendation not helpful, sort of
helpful, or very helpful?”). If the recommendation was not implemented, participants
were asked why they did not implement the recommendation and given the oppor-
tunity for an open-ended response. Next, participants were asked whether the report
was understandable, whether a copy of the report was provided to the child’s school,
and whether the report was helpful in attaining services. Participants were then pro-
vided the opportunity to share additional comments. Diagnoses and medical condi-
tions, as well as additional child/participant/family demographic information, were
gathered from the neuropsychological report and/or child history questionnaire by
one of two pediatric neuropsychologists. Demographic information gathered in this
study included: participant information (sex, age, race/ethnicity, language preference,
level of education), family information (household income), and child information (sex,
age, grade, race/ethnicity, language preference).

Data analysis

The main analyses sought to determine the proportion of recommendations imple-
mented overall and for each recommendation type (medical, home/community, and
school). These proportions were calculated by dividing the number of
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recommendations implemented by the number of recommendations given. For many
of the exploratory analyses examining differences in recommendation implementation
among participants, the independent variable was one of a number of demographic
variables (e.g., household income, race/ethnicity, etc.), and the dependent variable was
the proportion of recommendations implemented by the participant. These explora-
tory analyses were conducted using independent samples t-tests because of the
categorical nature of the available demographic information (see study limitations). A
chi-square test of independence was used to evaluate independence of demographic
variables. Because of the limits of the demographic data gathered, a single “cultural”
factor (e.g., Hollingshead, 1975; Nakao & Treas, 1992) was not constructed. A multiple-
way ANOVA was used to determine whether the proportion of recommendations
implemented by each participant was dependent on the main effects and/or interac-
tions of multiple categorical demographic variables.

Results

Recommendation adherence and report effectiveness

After recommendations had been grouped according to script development guide-
lines, there were 297 recommendations in total among the 55 participants’ reports
(recommendations per report: M¼ 5.40, SD¼ 2.21, range ¼ 1 to 11). Of the 297 recom-
mendations, 82 (28%) pertained to medical intervention, 116 (39%) were intended for
the home/community setting, and 99 (33%) were directed toward educational inter-
vention or instruction (see Table 2). In total, 52% of recommendations were imple-
mented. By category, 40% of medical recommendations, 53% of home/community
recommendations, and 62% of school recommendations were implemented. Out of
the 55 participants in the study, 31% of participants implemented one third of recom-
mendations or fewer (with 9% implementing zero recommendations).

Among medical recommendations, only 35% of referrals to medical treatment pro-
viders were implemented. When implemented, however, the majority of these referrals
to medical providers, such as referrals for neurology appointments, were deemed very
helpful (82%) or sort of helpful (9%). Recommendations for consideration of adjusting
medical treatment with established providers were implemented 58% of the time,
with these recommendations typically deemed very helpful (64%) or sort of help-
ful (9%).

Within home/community recommendations, few participants implemented recom-
mendations to contact advocacy organizations (16%) or non-licensed professionals
(e.g., tutor; 14%). On the other hand, when given concrete strategies to implement at
home, such as guidelines for sleep hygiene or to a set up a behavioral plan, the large
majority of recommendations were implemented (87%). The majority of these concrete
strategies were deemed very helpful (59%) or sort of helpful (34%).

Half (50%) of all recommendations for changes to current school-based program-
ming, such as initiation of speech-language therapy, social skills groups, or counseling,
were implemented. Recommendations for initiating special education services, such as
creation of an Individualized Education Program (IEP), were implemented 62% of the
time. When implemented, all of these recommendations were deemed either very
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helpful (74%) or sort of helpful (26%). Instructional or behavioral classroom accommo-
dations were frequently implemented (71%). When implemented, all recommendations
for classroom accommodations were deemed helpful (82% very helpful, 18% sort
of helpful).

With regard to the report as a whole, 98% found the report understandable, 93%
provided a copy to the school, and 73% found it helpful for attaining services.

Participant-reported barriers

Participant-reported barriers to recommendation implementation are shown in
Table 2. Commonly cited barriers included lack of time, lack of resources (geographical
and financial), ambivalence about the need to implement the recommendation, not
remembering the recommendation, confusion about how to implement the recom-
mendation, and resistance from schools and teachers. Lack of time (e.g., “we intend
to, but she is one of [several] kids in our family,” “have not had a chance to contact
them, but I will”) was the most commonly cited barrier to completing medical and
home/community recommendations. Participants also commonly cited lack of available
resources in the geographical area, lack of financial resources, problems accessing care
due to long waitlists, and ambivalence regarding the need for the suggested interven-
tion/medication. A few participants reported not recalling that certain home/commu-
nity recommendations (e.g., self-study resources, referrals to advocacy organizations)
were ever given, which could be either because they did not remember the recom-
mendation from the feedback session and/or did not read the report with enough
detail. Participants occasionally reported confusion about how to make medical
appointments and/or confusion about how to access self-study resources (e.g., books).
The most commonly reported barrier to completing school recommendations was
resistance from the schools (e.g., “did not qualify because school did not consider
patient to have delays in speech,” “did not have cooperation from the teacher and the
school,” “the school did not accept your evaluation… said they have to do their
own evaluation”).

Differences in recommendation adherence by participant/patient factors

Participants in families with income greater than $41,000 implemented a greater pro-
portion of recommendations relative to families with income less than or equal to
$41,000 (t(49) ¼ 2.47, p ¼ .017, d¼ 0.73). When broken down by recommendation
type (medical, community/home-based, or school), higher income families imple-
mented a greater proportion of medical recommendations (t(35) ¼ 2.62, p ¼ .013, d ¼
.88) but not community/home-based (t(47) ¼ 1.46, p ¼ .152, d ¼ .44) or school recom-
mendations (t(44) ¼ 1.04, p ¼ .303, d ¼ .32). There was a trend suggesting greater rec-
ommendation implementation in participants who identified as non-Hispanic White
versus participants of ethnic/racial minority backgrounds, though this was not signifi-
cant (t(50) ¼ 1.98, p ¼ .053, d ¼ .59). There was also a trend for participants with
greater than a 12th grade education to show greater recommendation implementa-
tion than participants with a 12th grade education or less, though this was not
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significant (t(52) ¼ 1.76, p ¼ .084, d ¼ .48). There were no significant differences in
implementation based on preferred language (Spanish and English) (t(53) ¼ 0.71, p ¼
.479, d ¼ .21).

Proportion of recommendations implemented was not correlated with number of
diagnoses given (r ¼ .22, p ¼ .114) or number of recommendations given (r ¼ .14,
p¼ 0.294). There was no difference in recommendation implementation rate based on
sex of the child (t(53) ¼ 0.92, p ¼ .360, d ¼ .25), and child age was not significantly
correlated with recommendation implementation rate (r ¼.08, p ¼ .558). Participants
whose children were given an ADHD diagnosis implemented a greater proportion of
recommendations than participants whose children did not receive an ADHD diagnosis
(t(53) ¼ 2.88, p ¼ .006, d ¼ .78). There were no other differences in recommendation
implementation based on diagnosis (all p > .05). There was no significant difference in
demographics or number of report recommendations given between those with or
without an ADHD diagnosis (all p > .05).

As has been shown in the literature (Reeves, Rodrigue, & Kneebone, 2016), none of
the most salient demographic variables (family income, education, race/ethnicity) was
independent of one another (family income and education, v2 (1, N¼ 51) ¼ 8.094,
p ¼ .004; family income and race/ethnicity, v2 (1, N¼ 49) ¼ 7.871, p ¼ .005; education
and race/ethnicity, v2 (1, N¼ 52) ¼ 6.432, p ¼ .011). For example, those with high
family income tended to have higher education (85% versus 59% in the overall sam-
ple) and identify as non-Hispanic White (60% versus 35% in the overall sample). When
all three demographic variables were included in a multiple-way ANOVA with imple-
mentation percentage as the dependent variable, the overall ANOVA was not signifi-
cant, there was no main effect of any variable on recommendation implementation,
and there were no significant interaction terms (all p >.05). Thus, differences in recom-
mendation implementation noted between demographic groups (e.g., difference in
implementation between high- and low-income families) may have been driven by a
number of interrelated factors (rather than family income alone).

Discussion

We measured parent-reported implementation of neuropsychological report recom-
mendations and sought to understand barriers to implementation. To our knowledge,
this study was the largest empirical investigation exploring implementation of recom-
mendations in a pediatric neuropsychological sample. The sample was culturally, lin-
guistically, and economically diverse and included children with a wide range of
medical, psychiatric, and neurodevelopmental diagnoses. Though the sample compos-
ition was unique to the location of the study, the sample characteristics support its
generalizability to pediatric neuropsychological practice. Participants reported imple-
menting 52% of recommendations overall, similar to the 41 to 48% that has been
reported in other studies (Cheung et al., 2014, Quillen et al., 2011). By category, partic-
ipants implemented 40% of medical, 53% of home/community, and 62% of school
recommendations.

Of the many types of recommendations given, implementation rates for referrals to
medical providers (35%), contacting advocacy organizations (16%), and beginning
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work with non-licensed professionals (14%) were among the lowest. In contrast, con-
crete strategies for participants to implement at home (87%) and recommendations
for school accommodations (71%) were among the highest. Of note, though more
than half of the recommendations were implemented in total, approximately 33% of
the sample implemented fewer than one third of the recommendations in the report.
Commonly cited barriers included lack of time, lack of resources (geographical and
financial), ambivalence about the need to implement the recommendation, not
remembering the recommendation, confusion about how to implement the recom-
mendation, and resistance from schools and teachers. Though not explicitly stated by
participants, it is also possible that some of the least-followed recommendations (refer-
rals to medical providers, advocacy organizations, non-licensed professionals) were dif-
ficult to implement because making appointments and seeking help from
professionals can be anxiety-provoking and overwhelming (Arieli & Tamir, 2018). In
accordance with previous research (Bodin et al., 2007; Farmer & Brazeal, 1998;
Kirkwood et al., 2017; Mahoney et al., 2017; Postal et al., 2018; Pritchard et al., 2014),
our study identified that almost all participants found the neuropsychological report
understandable and gave a copy to the school, while about three fourths of partici-
pants found the report helpful in attaining services.

This is the first study, to our knowledge, that has explored differences in neuro-
psychological recommendation implementation based on participant/patient factors
(e.g., demographics). Most neuropsychologists, including those whose patients were
included in this study, value cultural responsiveness and strive to be conscientious
toward the uniqueness of their patients and their families. Still, despite clinicians’ best
intentions for their patients, results of this study show that those with low household
income tended to implement a significantly smaller proportion of report recommenda-
tions than those with higher household income. Additionally, there was a trend sug-
gesting that participants with twelve years of education or less and who identified as
a member of an ethnic/racial minority group were less likely to implement recommen-
dations. This trend is consistent with barriers identified by individuals from ethnic/
racial minority backgrounds when accessing care (Nelson, 2002; U.S. Department of
Health and Human Services (USDHHS), 2001). There was no difference in implementa-
tion between participants who only or primarily spoke Spanish and those who spoke
English. This finding may be related to the fact that many of these participants were
evaluated by Spanish-speaking clinicians or that all Spanish-speaking participants
received a brief summary of results and recommendations in Spanish along with the
English report. Additionally, Spanish resources and/or services are common in the part
of the country in which the study was conducted, potentially increasing access
to services.

The difference in recommendation implementation between high- and low-income
families was most prominent for medical recommendations, extending previous find-
ings of lower treatment implementation in those of low socioeconomic status in med-
ical settings (Knapp et al., 2006) to neuropsychology. The reason for this distinction
could be related to the costs of medical treatment and/or the costs of travel to med-
ical appointments, both barriers identified by participants. Other potentially associated
factors not measured in this study, such as personal beliefs, may also have interfered
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(e.g., some participants reported a dislike or distrust of medication). There was no sig-
nificant difference between any of the demographic groups examined in rates of
implementation of home/community or school-specific recommendations. Given that
more than 90% of participants provided a copy of the report to the school, whether
or not school recommendations were implemented may have been more dependent
on school and personnel characteristics than parental characteristics.

As previous literature has shown, variables such as family income, years of educa-
tion, and race/ethnicity are interrelated (Reeves et al., 2016), and our exploratory find-
ings suggest that no one demographic variable was uniquely predictive of
recommendation implementation when all were considered together. Therefore, while
results did suggest significant demographic group differences in recommendation
implementation (between high and low income participants), these findings were
exploratory and should be considered preliminary. Future investigation using more
detailed and comprehensive demographic data would likely help to improve delinea-
tion of the effects of all of these sociocultural factors on recommendation
implementation.

Additionally, participants whose children received an ADHD diagnosis implemented
a significantly greater proportion of recommendations than participants whose chil-
dren were not diagnosed with ADHD. Given that treatments for ADHD have been
well-researched, providers may be clearer and more direct in explaining treatment
options for ADHD than when making other recommendations. In addition, parents in
high distress due to the behavior problems often associated with ADHD may be more
likely to implement recommendations with urgency.

Limitations

There are limitations to be considered in this study. First, while the pediatric neuro-
psychological report has many intended audiences (i.e., the referring provider, parent,
and school system), participants were self-selected, and the study relied exclusively on
parent report. Thus, the study is prone to problems with response rate and bias in sur-
vey-based research (see Baruch & Holtom, 2008; Davern, 2013). Additionally, the
method of interviewing participants by phone may have induced more socially desir-
able response patterns than if participants had completed anonymous paper-and-pen-
cil questionnaires (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003), as some participants
may have felt that admitting to not implementing recommendations reflects poorly
on them (Bender, Milgrom, Rand, & Ackerson, 1998). Because the sample was self-
selected, participants who were willing to participate in the study may have been
those who were more likely to implement recommendations, potentially resulting in
overestimates. However, overall implementation rates were similar to previous studies
(e.g., Cheung et al., 2014), in which participants were also self-selected.

Second, sample characteristics could have influenced results. Thirty percent of
parents initially contacted by phone completed the study, a response rate consistent
with prior phone-based research in community samples (Sinclair, O’Toole,
Malawaraarachchi, & Leder, 2012). The 30% of parents who completed the study did
not differ from the 70% who did not complete our study in many ways, though the
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sample of participants did include a higher proportion of 1) Spanish-speaking parents
and 2) parents of children with psychiatric disorders than in non-participants. These
sample characteristics could potentially have driven either increases or decreases in
overall rates of recommendation implementation, though we found that neither of
these factors significantly contributed to overall recommendation implementation.

Third, recommendations were grouped according to a set of pre-determined guide-
lines (see Appendix). For example, a recommendation that included a list of five class-
room accommodations was considered one recommendation to reduce inflation of
results (i.e., one recommendation completed, rather than five separate recommenda-
tions completed) and also because participants may have limited knowledge of
accommodations implemented at school. However, this could also have led to mis-
leading numbers in cases in which, for instance, only one or two of the five accommo-
dations were implemented (and this still counted as a completed recommendation).
Using a coding/categorization method has been done in other similar studies (Cheung
et al., 2014; Quillen et al., 2011) and would have been difficult to avoid; nevertheless,
the method could have influenced reported implementation rates. Notably, with
regard to examination of differences by participant/parent characteristics, recommen-
dation grouping was consistent among all participants and should not have influenced
any certain demographic group more than another.

Fourth, there is the possibility that provider-related factors influenced results.
Providers all have different ways to communicate recommendations with patients,
both during feedback sessions and in their reports. There also may be differences
among providers in the number of recommendations given, types of recommenda-
tions given, and practicality of recommendations. For this study, many of the
Spanish-speaking participants completed their child’s evaluation with a particular
Spanish-speaking pediatric neuropsychologist. Thus, there is a possibility that this
neuropsychologist’s particular style and/or methods influenced the results differentially
(whether in a positive or negative way).

Fifth, there were limitations in the available data. For example, as indicated in the
Methods section, participants reported household income categorically rather than
continuously, which limited options for analysis. Additionally, though the data
included more participants than in previous studies, the sample size was modest
nevertheless. Thus, delineating clear differences between demographic groups was dif-
ficult. Though participants were culturally, linguistically, and economically diverse, all
participants were gathered from a single clinic. Therefore, the generalizability of results
is reduced. Performing similar studies in other geographic regions would help to
account for differences among participants and providers in different regions.

Future directions

Future research is needed to assess whether the present findings are replicable and to
expand our understanding of barriers that may affect recommendation implementa-
tion. Investigating potentially relevant factors, such as geographical area (e.g., rural
versus urban) and provider factors (e.g., provider involvement in school meetings, pro-
vider feedback style, length of feedback sessions) may also be useful. Building on this
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research, consideration of how to make more practical recommendations and how to
improve implementation will be a fruitful area of future study. Future research may
examine specific strategies for improving recommendation implementation, particu-
larly in at-risk populations (i.e., parents with higher levels of barriers). Such strategies
may include following up with patients after report completion, communicating treat-
ment recommendations with referral sources or teachers so that they can facilitate rec-
ommendation implementation (with appropriate authorizations from parents to do
so), and closely considering the unique barriers a family may face when developing
recommendations.
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Appendix

Method for Coding Phone Scripts: Reports were reviewed by one of two pediatric neuropsychol-
ogists, who then created a phone script adhering to coding guidelines below. Guidelines were
created due to the complexity/length of recommendations provided in the neuropsychological
report and to improve consistency among neuropsychologists. Recommendations that were
clearly a suggestion to continue services or accommodations that were in place at the time of
the evaluation were not included in scripts. For example, if the recommendation was to con-
tinue in psychotherapy, this was not included in the study, because the patient was already
receiving that service. The neuropsychologists used information from the background sections
to further increase the likelihood that only new recommendations were included.
Recommendations were grouped together or coded individually based on two factors. First, cat-
egories were created based on the types of recommendations most typically included in our
reports. Second, parental knowledge of whether recommendations were implemented was also
considered; for example, given that parents were unlikely to know every school accommodation
that was being implemented, we asked whether any school accommodations were being imple-
mented. Following a fidelity check, 1% of recommendations were dropped entirely as they did
not fit into a pre-determined category, and 1% of recommendations were reduced from two
questions to one question to comply with guidelines below.

Recommendations that were grouped together were deemed to be successfully imple-
mented if at least one of the recommendations was followed.

� Example: Self-study resources (2b) - Did you review any of the websites listed in the report,
such as A, B, or C (yes/no).

In contrast, some recommendations were coded individually.

� Examples: Medical referrals (1a): Did you meet with a psychiatrist for medication manage-
ment (yes/no)? Did you meet with a neurologist due to your medical condition (yes/no)?

Three broad categories created were as follows: 1) medical, 2) community/home-based, and
3) educational.
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Was each recommendation
coded individually?

# of recommendations written
into phone scripts

Major Category #1: Medical

1a) referrals to non-established licensed
medical treatment providers (e.g.,
psychotherapists, neurologists, etc.)

Yes Unlimited

1b) suggestions for considering adjusting
medical treatment with established
providers (e.g., medication review with
current psychiatrist)

Yes Unlimited

Major Category #2: Community/Home-Based

2a) cognitive or behavioral supports (e.g.,
specific strategies to improve
functioning)

No 1 recommendation maximum
for each of the following
subcategories: a) cognitive/
academic, b) behavioral, c)
emotional, and d)
medical concerns

2b) self-study resources (e.g.,
books, websites)

No 1 recommendation maximum

2c) advocacy organizations (e.g., state
parent educational advocacy groups,
autism advocacy organization, etc.)

No 1 recommendation maximum
for each separate concern.
For example, separate
concerns could include
educational advocacy and
autism advocacy.

2d) engagement in supports with non-
licensed professionals (e.g., non-licensed
tutors, coaches, religious leaders,
tribal elders)

No 1 recommendation maximum

2e) plans for adult transition (e.g., Division
of Vocational Rehabilitation, applying for
a long-term waiver)

No 1 recommendation maximum

Major Category #3: Educational

3a) initiation of special education services
(e.g., creating an Individualized
Education Program)

No 1 recommendation maximum

3b) distinct changes to current educational
program (e.g., addition of therapies,
social skills groups, increased time in
self-contained settings)

Yes Unlimited

3c) instructional or behavioral
accommodations (e.g., specific strategies
to improve functioning)

No 1 recommendation maximum
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