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1 | INTRODUCTION

As the number of children who achieve long-term survival following
solid organ transplantation (SOT) increases, it is becoming increas-
ingly important to understand and optimize their long-term func-
tional outcomes.>? In pediatric populations, academic performance
is a primary functional outcome as successful completion of primary
and secondary education is crucial for independent functioning as
an adult. As such, the American Academy of Pediatrics has a clear
position that pediatric providers should address the educational

needs of children with chronic illnesses as an integral part of care.’

Although the majority of pediatric liver*”’

and kidney trans-
plant patients®*° have been found to display cognitive functioning
in the average to low average range (meaning IQ score typically in

the mid-80s to low 90s), an increased prevalence of scores in the

Abbreviations: ADHD, attention deficit hyperactivity disorder; Cl, cognitive impairment ;
|IEP, Individual Education Program; OHlI, other health impairment; PDSA, Plan-Do-Study-
Act; Ql, quality improvement; SLD, specific learning disability; SOT, solid organ
transplantation; SPLIT, studies of pediatric liver transplantation.

| Tanya Smith? | Jacob Bilhartz! |

Parents of pediatric liver and kidney transplant recipients were surveyed regarding
their current education plans (eg, Individualized Education Program, 504), satisfac-
tion with these plans, and interest in educational support from the psychosocial
transplant team. Survey results indicate high rates of IEP and 504 plans, academic
and related services, and accommodations among this population. The majority of
parents/guardians reported satisfaction with their child’s current school plan and did
not report need for additional transplant team support specific to school services on
the survey measure. However, other information highlights the importance for pedi-

atric transplant teams to consider other ways to support this population’s educational

education, kidney, liver, psychosocial

borderline or impaired range is present among this population when
compared to healthy controls.}*13 Transplantation may contribute
to improvements in cognitive functioning for some; however, age
of disease onset, illness severity and chronicity, responsiveness to
pretransplant interventions, and premorbid cognitive functioning
likely all play a role in post-transplant cognitive functioning.***® For
the population as a whole, it appears that end-stage kidney and liver
disease can result in long-term cognitive impairments that are not
completely rectified by successful transplantation.

Several possible mechanisms for this decreased cognitive func-
tion have been hypothesized including the impact of illness and
treatment on the developing brain and the impact of multiple hos-
pitalizations on development and behavior. Many children with liver
failure experience poor nutritional status prior to transplant, which
has been associated with poorer neurodevelopmental outcomes.'
For individuals with chronic kidney disease, there are risks of neu-
rological complications of uremia, cerebrovascular accidents due to
ultrafiltration-related arterial hypotension, hypertensive enceph-

alopathy, and intracranial hypertension.’® Youth with end-stage
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kidney and liver disease during infancy may be particularly vulnera-
ble to cognitive delay because the onset of their illness occurs during
a period of rapid and sensitive maturation. While transplantation
addresses medical problems, it also exposes patients to potentially
neurotoxic medications'® and common neurologic complications in-
cluding seizures and encephalopathy.?’

There is some preliminary evidence that kidney and liver trans-
plant populations also demonstrate higher rates of attention and
executive function difficulties (eg, impulsivity, working mem-
ory, and planning) than populations without this chronic illness.
Research into the neuropsychological profile of children post-kid-
ney transplantation shows lower performance on complex audi-
tory attention and visual working memory tasks.® Performance on
continuous performance tasks used to directly assess attention
and inhibitory control has been found to be significantly impaired
among youth with chronic kidney disease. 't Longer duration of
chronic kidney disease is associated with increased risk of poor per-
formance on this measure of attention.?® Parents of children with
chronic kidney disease rate their children as having more difficul-
ties with working memory, planning, and organizing skills than do
parents of children without chronic kidney disease.?! Although not
the same methodology, research showing higher rates of ADHD di-
agnosis in renal transplant recipients (22.5%) than healthy controls
(7.5%) also demonstrates functional impairment in renal transplant
recipients.??

Likely due to varied and complex interactions of cognitive, ex-
ecutive function, and academic opportunity factors, the pediatric
kidney and liver transplant populations appear to have academic
deficits that persist after transplantation. Basic reading skills, read-
ing comprehension, math calculation, and math problem-solving
skills of pediatric liver transplant recipients have all been found to be
significantly below normative data for standardized measures.?>%*
Research into pre- and post-renal transplant academic achieve-
ment shows that mathematics and reading performance at one year
post-transplantation remained significantly below that of healthy
controls.*? Together, low academic performance in liver and kidney
transplant populations and lack of significant improvements from
pre- to post-renal transplant indicate that academic deficits remain
after liver or kidney transplantation.

While this provides some information about academic poten-
tial, there is limited literature on how liver and kidney transplant
recipients perform in the school setting.25 However, it does ap-
pear that this population demonstrates high levels of educational
service needs and multiple risk factors for poor educational out-
comes. National level data from 2012 to 2013 indicate that 12.9%
of all students in the United States have special education sup-
port, with 4.3% of students in the United States receiving special
education services because of a specific learning disability.?¢ In
comparison, the multisite SPLIT (studies of pediatric liver trans-
plantation) study of pediatric liver transplant population found
that 33.9% of the sample reported special education services and
that 17.4% had a learning disability.27 Students with solid organ
transplants are significantly more likely to have been retained,

with one study of kidney transplant recipients indicating that 60%
of the sample had been retained.?? This higher level of grade re-
tention is problematic, as there are widely demonstrated negative
academic achievement and socio-emotional outcomes (ie, peer
competence, problem behaviors, and attendance) for retention.
Retention has also been found to be one of the most powerful
predictors of high school dropout, with retained students 2 to
11 times more likely to drop out of high school than promoted
students.?® Post-transplant hospitalizations, possible subsequent
hospitalizations, and frequent follow-up care appointments may
also require youth to miss significant amounts of school. The
SPLIT consortium found that roughly 33% of parents reported
their children with liver transplantation had missed >2 weeks of
school and 11% missed >6 weeks.?” This may put transplant re-
cipients at higher risk of poor educational outcomes, as students
with higher absenteeism rates have lower scores on national stan-
dardized tests and are one of the three main indicators of school

dropout.??30

1.1 | Intended improvement

As reviewed above, there are clear indications of high educa-
tional needs and risks of the pediatric transplant populations.???’
Professional organizations have highlighted the importance of ed-
ucation as an outcome for pediatric patients and the importance
of good communication and liaison between families, educators,
and health professionals and of teacher understanding of a stu-
dent’s special health needs.>3! This population appears to be at
risk of low academic achievement and to have higher need for indi-
vidualized instruction or educational accommodations.”12-23:24:27
Despite this clear need, structured programs to support re-entry
into the school system and long-term educational success are
relatively rare for children with chronic illness.?® Successful edu-
cational intervention programs have been implemented among
pediatric oncology populations, highlighting the value of such
efforts.®?

Within our institution, we identified a gap in our services with
respect to supporting families throughout the special education
process. At the time of this study, our program did not employ a
standardized method for assessing and documenting educational
needs and services, nor a formalized school liaison program. The
specific aims of the quality assurance/improvement (Ql) project
were to: (a) develop an educational needs assessment survey ap-
propriate for use with pediatric solid organ transplant recipients,
(b) use the educational needs assessment to determine the level of
educational services and parent interest in educational supports
within the pediatric transplant population, (c) use the educational
needs assessment to ensure that transplant social workers and
psychologists are consistently documenting educational needs
and services and utilizing limited resources to intervene most ef-
fectively, and (d) provide the transplant teams with information
necessary to inform clinical decision making regarding educational
support in the transplant team.
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FIGURE 1 The plan-do-study-act cycle
for educational needs and services
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2 | METHODS

This quality improvement project was granted exemption by our
Institutional Review Board. To improve the quality of educational
assessment and intervention within the pediatric transplant clinic,
a Plan-Do-Study-Act (PDSA) cycle methodology was utilized
(Figure 1).

2.1 | Plan

A plan to implement a quality improvement study was developed
by a multidisciplinary group of transplant providers across both
the pediatric liver and kidney transplant programs. The educational
needs assessment was developed by transplant psychology and
reviewed by multidisciplinary transplant providers. This survey as-
sesses service plans (Individual Education Program or IEP, 504 plan,
Individualized Family Service Program), accommodations, interven-
tion services, and parent satisfaction and interest in transplant team
help related to these areas. The survey includes thirty-three total

questions. Please see Supporting Information to review the survey.

2.2 | Do

Parent/guardians of school-aged patients within the pediatric liver
and kidney transplant clinics completed the educational needs as-
sessment once during the 8-month cycle of the quality improvement
project as part of regular clinic visits. Families completed the survey
if their child was between 5 years of age and 20 years of age and
had not yet graduated high school. Surveys were administered by
a member of the psychology or social work team via interview with
the child and their parent(s). The level of child input varied based on
their developmental level and knowledge of their own school ser-
vices. The survey process took approximately 5 minutes.
Educational needs assessment results were reviewed by mem-

bers of the multidisciplinary pediatric kidney and liver clinic teams.

N pd
Study

eEvaluate level of educational
services

eEvaluate parental interest in
educational support

Appropriate intervention was determined based on the parent re-
sponses to survey questions about their degree of satisfaction with
current education plans, their desire for help from the transplant team,
and if they were receiving services they had demonstrated need for,
such as homebound services while restricted from school follow-
ing transplantation. Resources and/or support services needed were
identified and provided during the child’s routine clinic visit. Sample in-
terventions are outlined in Table 1. The intervention provided was doc-

umented in the child’s medical record as part of standard clinical care.

2.3 | Study

All survey results were entered into a statistical software pack-
age for analysis. Descriptive statistics were computed to describe
the educational needs and services among the study population.
In addition, the clinic note of each patient with a completed par-
ent survey was reviewed at the completion of the 8-month cycle to
evaluate whether or not educational intervention was provided and
documented.

3 | RESULTS

3.1 | Participant demographics

To achieve the aims of this QI project, the education needs assessment
was developed and administered to 78 pediatric transplant patients
(36 males, 42 females). The survey was administered to 55 pediatric
liver transplant recipients and 23 pediatric kidney transplant recipi-
ents of school age between 11/8/2016 and 5/2/2017. This represents
74.7% of the pediatric liver transplant patients and 39.4% of pediatric
kidney transplant patients with clinic appointments during the study
period within the targeted age-group. The majority of participants
were white/Caucasian (59.5%) and not Hispanic (97.4%). Mean age
was 12.05 years (SD = 3.86, range: 5-18), and the mean time since
first transplant was 82 months (SD = 55, range: <1-198). Mean age at
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Domain

Service plans (504, IEP)
Homebound

Self-contained classroom

Academic tutoring

Speech and occupational therapy

Extra time for tests/ assignments

Medical accommodations

Sample interventions

Parent education on education plans and parental
rights sample letter for requesting an evaluation for
eligibility

Explanation of homebound and school legal
obligations; Contacted school staff to facilitate
homebound services

Informal assessment of appropriateness of
placement

Sample letter for requesting meeting of the special
education team to review progress and current
services

Sample letter for requesting an evaluation

Sample letter for requesting meeting of the special
education team to review current accommodations

Sample letter for requesting meeting of the special
education team to review current accommodations

TABLE 1 Sample brief, clinic-based
interventions for addressing educational
needs

transplant was 5.82 years (SD = 4.65, range: 2 months-17 years). The
majority of liver transplant patients had a clinical diagnosis of Biliary
Atresia, while diagnoses of kidney transplant patients were more var-
ied. Table 2 provides detailed demographic information. The pediatric
liver and kidney transplant groups did not differ significantly on the
following demographic variables: age (P = 0.107), time since transplant
(P=0.762), or age at transplant (P = 0.077), gender (P = 0.305) or re-
ported race (P = 0.492) or ethnicity (P = 0.582). The pediatric liver and
kidney transplant patient groups did not differ significantly on fre-
quency of IEP or 504 plans, special education eligibility category, Early

On services, or any of the assessed accommodations (P > 0.05).

3.2 | Educational services

The majority of transplant patients surveyed had a current or pre-
vious IEP, ranging from 39.1% currently for kidney transplant pa-
tients to 61.8% ever for liver transplant patients. Of these patients
with a current or past IEP, the majority qualified through an other
health impairment (OHI) eligibility category (34.1%). However, 67%
of those who reported a special education eligibility category were

eligible for a reason other than a health impairment. The next most

frequent categories endorsed were specific learning disability (SLD)
and cognitive impairment (Cl). When provided with the list of op-
tions, the majority of parents were able to identify the eligibility
category under which their child qualified for special education ser-
vices. The number of patients with a current or past 504 plan ranged
from 18.2% to 39.1%.

Around one-quarter of patients surveyed received additional
math or reading tutoring currently and had ever received occupa-
tional or speech therapy. Roughly 40% received accommodations of
extra time on tests or for completing assignments. The majority, but
not all, reported receiving the medical accommodations of excused
absences and unlimited access to water, bathrooms, and hand wash-
ing or sanitizer. Of these patients, 14.7% (N = 11) had been retained
at least once. The majority of these were liver transplant patients

(N =9). See Tables 3 and 4 for more information.

3.3 | Educational needs and transplant team
intervention

The majority of families (85%) reported satisfaction with their child’s

service plans and only 16.6% expressed interest in help from the

TABLE 2 Diagnosis of transplant

Li N (P t Kid N (P t .
iver (Percent) idney (Percent) patients
Biliary atresia 31 (55.4%) Obstructive uropathy 6 (25%)
Acute liver failure 3(5.4%) Nephronophthisis 3(12.5%)
Hepatoblastoma 3(5.4%) Renal dysplasia 2(8.3%)
Genetic conditions (maple 8 (14.3%) Genetic conditions (Alport 4 (16.7%)
syrup urine disease, Alagille syndrome, Eagle-Barrett
syndrome, OTC deficiency) syndrome)
Other cholestatic conditions 5(8.9%) Nephrotic syndrome (focal 2 (8.3%)
(PFIC, neonatal cholestatic segmental glomerulosclero-
liver disease) sis, glomerulonephritis)
Other 6(10.7%) Cortical necrosis 3(12.5%)

Other 4(16.7%)
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TABLE 3 Frequency of special education eligibility categories

N % of IEP % of sample
Other health impairment 15 34.1 19.2
(OHI)
OHI-ADHD 4 9.1 51
Specific learning disability 7 15.9 9
(SLD)
Cognitive impairment (Cl) 5 11.4 6.4
Speech and language 2 4.5 2.6
impairment
Autism spectrum disorder 3 6.8 3.8
Emotional impairment 0 - -
Other 2 4.5 2.6
Don’t know 10 27.3 -

Other eligibilities include multiple impairment, early childhood
developmental delay

transplant team related to educational plans. However, brief in-
tervention related to educational services was documented in the
session containing the educational needs assessment for 30% of
participants surveyed. The majority of this was providing parent
education (18.7%), followed by a sample letter or other documenta-
tion (7.5%), and contacting the school or family (3.8%). Of those who
reported interest in team help with school service plans, 33% did not
receive any intervention that was documented by the psychosocial

support members of the transplant team.

TABLE 4 Frequency of special and
general education service plans, services,

Liver transplant

WILEY->°®

4 | DISCUSSION

This quality improvement study aimed to develop and administer
a tool to determine the educational needs of pediatric transplant
patients and to inform the delivery of education-focused interven-
tions. Results indicate that this post-transplant population has a high
level of educational needs. The majority of patients surveyed in the
pediatric kidney and liver transplant clinics reported either special
education services or a 504 general education accommodation plan.
Participants in the sample had rates of special education plans six
times higher than state and nationwide rates.® In addition, parents/
guardians reported that their children received both medical and
academic accommodations at school.

It may be expected that a population with a chronic iliness would
have higher rates of special education utilization. Indeed, the pro-
portion of participants with an IEP who reported they received these
services under an other health impairment eligibility (34.1%) is more
than double the nationwide proportion (14.4%). In addition, while
19.2% of the sample reported special education services through
an other health impairment eligibility, only around 1% of the nation-
wide population has special education services through this eligibil-
ity. This indicates that this high rate of special education services
may in part be explained by school districts determining that a solid
organ transplant and resulting complications result in “having limited
strength, vitality, or alertness, including a heightened alertness to

environmental stimuli, that results in limited alertness with respect

Kidney transplant All transplant

and accommodations

IEP

504 Plan

Early On
Homebound
Self-contained
Math tutoring
Reading tutoring

Occupational
therapy

Speech therapy
Extra time—tests

Extra
time—assign-
ments

Excused
absences

Water

Bathroom

Wash hands/
sanitizer

Current Ever Current Ever Current Ever
33(60) 34 (61.8) 9(39.1) 10(43.5) 42(53.8) 44(56.4)
11 (18.2) 14 (25.5) 8(34.8) 9(39.1) 19 (24.4) 23(29.5)
- 20(36.4) - 4(17.4) - 24 (30.8)
8(14.5) 17 (30.9) 2(8.7) 7 (30.4) 10(12.8) 24 (30.8)
13(23.6) 14 (25.5) 1(4.3) 1(4.3) 14 (17.9) 15(19.2)
15 (27.3) 16 (29.1) 6(26.1) 7 (30.4) 21(26.9) 23(29.5)
13(23.6) 18(32.7) 6(26.1) 8(34.8) 19 (24.4) 27 (34.6)
9 (16.4) 15 (27.3) 3(13) 7 (30.4) 12 (15.4) 22(28.2)
14(25.5)  23(41.8) 5(21.7) 9(39.1) 19 (24.4) 21(26.9)
24 (43.6)  27(49.1) 7 (30.4) 9(39.1) 31(39.7) 33(42.3)
20 (36.4) 22 (40) 10 10(43.5) 30(38.5) 32(41)
(43.5)
37 (67.3) 38(69.1) 18 18(78.3) 55(70.5)  56(71.8)
(78.3)
39(70.9) 40(72.7) 20(87) 20(87) 59 (75.6) 60(76.9)
33 (60) 35 (63.6) 19 19 (82.6) 52 (66.7) 54 (69.2)
(82.6)
38(69.1) 39 (70.9) 20 (87) 20(87) 58 (74.4) 59 (75.6)

N (percentage of sample).
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to the educational environment, that— (a) is due to chronic or acute
health problems and (b) adversely affects a child’s educational per-
formance.”®* However, it is also important to note that the rates of
specific learning disability, speech and language impairment, and
cognitive impairment in the sample as a whole are also roughly twice
as high as that of the US population.®? In addition, 67% of those with
an IEP were eligible for a reason outside of their liver or kidney ill-
ness. Therefore, this population may be at higher risk of difficulties in
other areas that affect academic outcomes in addition to increased
risk due to their medical illness.

While survey results indicate that the majority of parents/
guardians were satisfied with their child’s current school services
and were not requesting additional transplant team support, it
was clinically observed that there is need for more support than
indicated. For example, less than a quarter of surveyed parents
reported need for additional transplant team support specific to
school services on the survey measure. However, sometimes the
family and transplant social worker or psychologist would identify
an area of need together following the survey during clinical inter-
view. In addition, despite the high prevalence of IEPs, nearly 1/3
of parents/guardians did not know their child’s special education
classification. Together, this suggests that parents may report sat-
isfaction because of a limited understanding of special education
processes and services and not because their child’s educational

needs are being met appropriately.

4.1 | Limitations and future directions

This study was limited by its reliance on self-report and lack of ob-
jective academic achievement data to confirm educational needs.
Because of this, it is difficult to determine the exact cause and mean-
ing of high levels of special education services in this population.
Rates of special and general education plans in this pediatric liver
transplant group were significantly higher in this sample compared
to a large study reporting special education rates in a pediatric liver
transplant population. Studies conducted by the SPLIT consortium
reported a special education prevalence of 33.9% compared to
56.4% in the current study. 2’ Because both studies are based on
parent report information, it is difficult to rule out variance in parent
report as a reason for this difference. Similarly, we did not obtain
specific details regarding grade retention, and thus, we are unable to
speculate as to why these children have higher than expected rates
of retention. Obtaining collateral information regarding academic
functioning, including grade retention, is an area of focus for both
future research and clinical practice.

Although not statistically significant, the rates of both plans
were lower in the kidney transplant population than in the liver
transplant population. It should be noted that between-group dif-
ferences could be a reflection of unequal numbers of kidney and
liver transplant recipients included in this study. However, these
data may suggest that the liver transplant population has a higher
frequency of need for accommodations or individualized instruc-
tion. An alternative explanation supported by differences between

kidney and liver recipients and lower levels in the large multisite
SPLIT study is that rates of school service plans differ based on
level of psychosocial supportin the chronic illness clinic. At the time
of our needs assessment, pediatric psychology had been embedded
in the liver transplant program for many years, while the pediatric
psychology services in kidney transplant were newly implemented.
Thus, embedded pediatric psychology support may result in ear-
lier identification of educational needs and referral for appropri-
ate services. Similarly, in a multisite study like SPLIT, there is likely
variation in the level of psychosocial support, which may account
for differences between study findings and this national dataset.
However, no conclusions on which explanation is more likely can be
made without the ability to directly analyze educational needs and
services by reviewing special education plans and directly assessing
academic achievement.

In addition, it is difficult to understand the meaning of high levels
of IEPs, 504 plans, and specific services and accommodations. This
may indicate schools in the state are generally recognizing the needs
of this population. It may also reflect the success of the pediatric
transplant teams in supporting families in accessing appropriate ed-
ucation supports. It is also possible, however, that even more par-
ticipants have educational impairment requiring special education
services or accommodations. Unfortunately, this remains an empir-
ical question that cannot be answered with the existing data as no
direct, standardized cognitive or academic achievement data were
collected and there was no evaluation of other factors or diagnoses
that might impact educational performance.

Future research into the educational needs of this population
should include direct assessment of academic and cognitive func-
tioning, speech and language skills, and mental health in addition to
collection of any current IEPs or 504 plans. In addition, with larger
sample sizes, it would be beneficial to identify health status factors

in order to examine their relation to educational needs.

4.2 | Implications for clinical practice

It is clear from this study that there are areas for improvement in
psychosocial support of families served by this and other pediatric
transplant clinics. For example, despite the support of nurse coordi-
nators and the psychosocial team members, 24%-30% of parents of
pediatric transplant recipients report that their child is not receiving
recommended medical accommodations at school, which were un-
limited ability to wash hands or use hand sanitizer during the school
day and unlimited bathroom use. Lastly, multiple aspects of the data
and observations from the implementation of the survey indicate
that parents have limited understanding of special education pro-
cesses and their parental rights. Indeed, about one-quarter of par-
ents were unable to identify their child’s special education eligibility
even when provided a list of options. Psychosocial team members
identified and addressed educational needs in 30% of encounters,
despite the fact that parents reported interest in support in about
18% of encounters. In addition, this survey needed to be adminis-
tered as an interview because when trialed as a paper and pencil
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survey, parents required many explanations and alternative terms
for different services and accommodations.

Supporting the educational needs of pediatric transplant recip-
ients places significant demands on school personnel, which they
may not feel prepared to meet without significant support from a
medical team. As shown by the high rates in this sample, school
staff will likely be involved in developing an individualized educa-
tional plan. Other significant responsibilities of school staff can
include implementing and documenting accommodations, coordi-
nation of homebound educational services, developing systems for
monitoring health at school, collaborating with the child’s medical
team, and possible involvement in medication administration.?’
When surveyed, teachers and other school staff report concerns
about when and how the school will be informed of health needs
and how personnel will be taught about health needs including
medication effects and infection risks.>® Parents of children with
chronic illness report concerns about peer teasing, physical well-
being, and when and how the reintegration process will occur.®®
Any school re-entry plan will therefore be more successful when
the medical team includes staff able to address these school and
parent concerns.

In the next phase of this quality improvement project, the psy-
chosocial transplant team members will be developing different
strategies to support the educational needs of this population. For
example, it may be appropriate to have a designated education liai-
son, similar to a hospital teacher or education fellow seen in other
types of chronic illness clinics. The presence of this role would allow
for more frequent assessment and intervention in the area of ed-
ucational outcomes, such as repeated calls to coordinate services
with school personnel. The psychosocial transplant team will also be
exploring collaboration with education experts to create a system
for educating parents on their rights related to special education and

available educational services.
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