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Acrosspediatric organ transplant populations, patient and family psychosocial fungtisrassociated
with important healthrelated outcomes. Research has suggested that pediatric heart transplant recipients
and their families are at increasesk for adversg@sychosocial outcomes; however, recent investigation
of psychosocial functioning in this populati@lacking.This study aimed to provide a contemporary
characterization of psychosocial functioning in pediatric heart transptapiergts and theifamilies.
Assaociations between psychosocial function, demographic variables, andaimaredpted variables were
investigated.Fifty-six parents/guardians of pediatric heart transplant recipients completed a
comprehensive psychosocial screening measuniag transplant followp clinic visits. Descriptive
statistics, correlational analyses, and independent sampésssiwere performed0% of pediatric heart
transplant recipients and their families endorsed clinically meaningful lef/gdtal psychosocial risk.
Onethird of'patients presented with clinically significant psychological problesnparentreport.
Psychosocial' risk was unassociatgth demographic or traaplantrelated factors. Despite notable
improvements injthe survival of pediathieart transplant recipients over the past decade, patients and
families present with sustained psychosocial risks well beyond the immediateapggtant period,

necessitating mental health intervention to mitigate adverse impact onedatiddl outcmes.

Keywords:|Psychosocial functioning, psychosocial screening, heart transplant, petéatsiplant.

Introduction

Asasresult of continued research and advancements in clinical praistegedr survival rates
for pediatric heart trantgntrecipients are approaching or exdegd0% depending on age at
transplant Givensthat theourpose of transplantation is not only to extend life, but to enhance the quality
of life among this, populatighattention to outcomes other than survival is egedVith increasing
longevity of pediatic heart transplant recipientis is important ¢ evaluate the emotional, behavioral and
social functioning of these patients and their familieeughout their pogransplant life Furthermore,
underscoring its importancescipient and parent psychosocial functionmgssociated withealth
related outcomes in pediatric solid organ transplant populations, including adherérece
immunosuppressanggimen>* andnumber of hospitalizatiorTs

Resultsofdimited studiehave suggested that while the majority of pediatric heart transplant
recipients,report normative psychological health, a subset of recipients are at inaskafeedongterm
sequelaeApproximately 30%of pediatric heart trasplant recipients have been found to have clinically
significant mental health problems postnsplant®’ Parent and family functioning has also been found
to be impaired in a notabfrtionof pediatric heart transplant recipient famiff@svhich in turn is

associated with more adverse psychological outcomes for patients therfiStlves
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While these early studies undersctivevalue of assessing psychosocial functioningdiatric
heart transplant recipients and their famitiggen its pdential impact on health outcomes, the majority of
published work is now quite dated agvbluated smajpatient samplesA recent systematic review of
family functioning in pediatric solid organ transplant populatidestified only five studies all of which
were greater than a decade dldtassessed parepsychologicabndor family functioning in pediatric
heart transplant Sampl&s No studies to date have screened for sibling emotional and behavioral
problems in pediatric heart transplant pofiates. With improvements in pediatric heart transplant
outcomes and advancements in gastsplant care over the past decade, it is possible that the
psychosocial impact of pediatric heart transplantation on patients and familelsdnakangedlhus, a
contemporanand expanded characterization of psychosocial functioning in pediatric hegptardans
recipients andstheir families is neededjtadecurrentpractice andesearch

Thecurrent study aimed to provide an updated assessment of psychosocial functioning in
pediatic heart transplant recipients, siblings, and parent/caregiensgh the use of a validated global
screening tool A secondary aim was to evaluate use of tbisening tool, the Psychosocial Assessment
Tool (PAT);in the pediatric heart transplant population. The PAT, wisidteely availablehas been
used inpediatric cancesurvivor,'® infantcongenital heast'and kidneyand livertransplant
populationg>*® It wasselectedor the current studglue to its brief, yet comprehensive assessment of
various demains:of both modifiable and rowdifiablepsychosocial risk including family resources
and support, patient and sibling emotional and behavioratifuming, and parent/family stress, mental
health, andsilinesselated beliefsThirdly, associations between psychosodiaictioning, patient
demographic variables, and transplesiated variables were alsovestigatedPer previous literature™*’
it was hypathesized that psychosocial risk would be equally distributed across the sdathmo
associations between demographic variables, primary disease, and time since transplant.

Patients and M ethods
Participants and M ethods

The curreninvestigatiorwas approved as a noegulated study by the Institutional Review
Boardatthe University of Michigan Medical Schodlegal guardians of pediatric transplant recipients of
any age and time since transplant waskedo participate in thisewly launched annual psychosocial
screenig program. Parents or legal guardians6 pediatric heart transplant recipients (age@/ear}
completed the psychosocial screening measure during their child’s regularlylsditegiusplant follow
up clinic Msit. The papeipencil screening measure was given to parent/guardian by the clinic’s medical
assistant upon being roomed. Time to complete was generaitjrnil@es or less and parents/guardians
completed thecreeningneasure while waiting to see theieas providers. Upon completion, the

screening measure was given to the clinic psychologist or psychology traineéeflyaréviewed items
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prior to meeting with patient and families. The screening measure was used to guédmimassessment
and discussion. Relevargsults were also shared with clinic social worker prior to their meeting with
patient and family. The screening measure was not regularly scored prior to reatitatlinician seeing
the patient due thigh-patient volume and needsring a busy clinicRather, it was scored follving
clinic and"usedto ensure patients and families with clinically significant psychossksalvere
scheduledor follow-up visitswith dedicated time to meet with psychology and/or social wérkong
our activeposttransplant patient census, 848bpatients’ parents/caregivers completed the screening
measureCemmon reasons for not completing the psychosocial screening measure ipdinaeg
language other,than English or Spanish (N=1), parent not present at appowitimgatiet 18 years of
age or older (N=8 psychology clinician unable to meet with patient/family for screening \>+6
parent refusedto,complete (N=1).

M easures

Givensitsestablishedise in other pediatric solid organ transplant populafion’
parents/caregivers completed fieychometricallysound validatedPsychosocial Assessment Tool
(PAT) as a'broadhased assessmaftpsychosocial risk**® The PAT includes 7 subscales: Family
Structure/Resourcés.g., finances, number of childrefamily Social Support, Child
Emotional/BehavioraProblemqe.g.,mood, anxiety, development/learning, sleep, attention/behavior,
and social functioning Sibling Emotional/BehavioraProblems, Family Problengs.g., parent
depressionyanxietynarital digord), Parent Stress Reactiofgsg.,intrusive memories/thoughts of child
being sick, avoidance of places, people or things that remind the parent of their iclgjlditie
hypervigilance to symptomsand Family Belief¢e.g., beliefs related to childibnessor health system)
PAT scores.are conceptualized into a pyramid based on the Pediatric Psychosociatfeadlth
Model (PPRHM), used to describe thegreeof patient and familial risk and determitie level of
interventionsneeded. Basedan thePPPHM pyramidsee Figure 1the majority of families fall into the
bottom risk-Categery- reporting some degred stress, but also a number of protective factors (Universal
Risk). In thesmiddle are families with moderate risks requiring targetedventions (Targeted RiskAt
the top of the pyramidre those who indicate high levels of distress and multiple psychosocial risk factors
(Clinical RiskY*Those within the Clinical Rk range necessitate a high degree of psychological and
supportiveinterventions. To determine risk range, a total score ranging fréns @alculated. Total
scores of <1 indieatdJniversal Risk1 to <2 indicate Targeted Risk, and indicate Clinical Risk.
Subscale scores 8.5 are clinically significant” *®Patient and family demographic variables were
obtained via the PAT. Patient diagnosis, age at transplant, and time since tramspartitained via

medical chart review.
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Statistical Analysis

Preliminary analyses were conducted including descriptive analyses for the PAT tRl//SEdoe
and subscale internal consistencies, as well as correlationgitangroup analyses to assess the
association between demographic factors and PAT scores. Descriptive statistics are presented as
frequencies and percentages for categorical variables, and means and standard d&@ations (
continuous variablegll analyses were performed using a statistical significance level of 0.05 using two
sided tests. Pearson correlation coefficients were calculated to detect associations betwesocdycho
risk, demographic, and healtblated variabledndependent samplegdst was utilized to test differences
in psychosogialrisk based upon primary diagnosis (congenital heart disease V. = 21
cardiomyopathy/acquired heart disease, N}z Bdsthoc power analysis demonstrated ability to detect
diseasgroup differences at 0.70 levelhe PAT total score was used as the comprehensive measure of
psychosocial'risk in correlationahd ttestanalyses.

Results
Sample Demographics and Descriptive Statistics

Patient @mographic and healtelated data is reported in Table 1. A total 6ffarents/legal
guardianspredominatelymothers (7%), completed the PATParent respondent marital status was as
follows: married/partnered (54%), single (28%), separated/divorced (17%). 86 tiesponding parents,
28 completed:college/trade school and 5 completed a masters or doctoral progggrarénts indicated
that trey did notieomplete high school. Per parent report, the majority of patierdsnsured via
Medicaid(61%)=Descriptive statistics and internal consistencies of the PAT total and subscale scores are
provided in Table 2.

Patient and-Family Psychosocial Risk

Psyehosacial sk distributionamong the sample is detailed in TaBl&he majority of pediatric
heart transplantrecipients and their families fell within the Universal Risk catégfi%). These
parents/guardians reported low levels of child, sibling, parent, and/or famillepr®.However, a
significant portion of the sample fell within risk categories indicating needsfamhmsocial intervention
(41%). Specitically, 30% of the sample endorsedssors and problems within the Targeted Risk
category and 11% fell within the Clinical Risk category.

With regards to subscale scores, 30% of parents/legal guardians endorsed clinighdgrgign
patientspecific problems. No parents/legal guardiagported clinically significant sibling issues.
Although very few parents/legal guardians endorsed clinically signiffaarity problems (2%), such as
parentaldepression, anxiety, substance use, or relational problems, 9% of respondents ragorted hi
levels of caregiver stress reactions. Overall, the majority of parents reported havopyiape resources

(e.g., financial, transportation) and caregiving supports available.
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Amongthe transplant recipientgith clinically significantpatientspecificproblems53% were
referred by transplant psychology for additional outpatient psychology and/or neuopeestal
evaluation and treatment. The majority of these patients and families followedthwith referral. One
patient was currently in local coseling, and continuddcal treatment was encouraged. The remaining
patients with clinically significant patient problems (41%) wiaggedfor psychology assessment with
continued monitaring of psychosocial functioningtagir next transplant clinic git. Among this group
not referred for additional psychological evaluation and treatment at time ofiagre@nst presented
with learning/developmental risks and previous neurodevelopmental screening had bdetedammp
early-on/therapyservices wereleeady in place.

No patient demographic, temporal, or historical medical factors were associatédeftkT
total score.Patient aget time ofpsychosociascreening (r =.03 p = .80, sex(r =-.16, p = .25, and
race(r =-.20p =.13 were not associated with psychosocial risk. Similarly, age at transplant (rp==05
.73) andtime shce transplant wenenrelated tgpsychosocial riskr =-.12, p = .38. Independent samples
t-test revealed no significant difference®oirerallpsychosocial risk among those with congenital heart
disease (M = .82, SD = .50) and those with a cardiomyopathy or other acquired heart Miseas® (

SD = .84; t(53) =:93 p = .36)Similarly, there were no significant differences in patient psychalsoc
risk among the congenital heart disease (M = .28, SD =arki)ardiomyopathy/other acquired heart
disease groups:«(M = .33, SD = .2849) =-.76 p = .45.

Discussion
Patient and«Family Psychosocial Risk

While pediatric heart transplantation offéncreased survival and improved physical functioning
for many children with endtage heart failuresolid organ transplantation is a chronic condition, with
long-term risk forrejection, comorbid medical conditions (e.g., kidney diseasetaiapestransplant
lymphoma),“and eventual graft loss with potential need ftnaresplantationTreatment demands are
notable posheart transplant, with frequent need for biopsies, cardiac catherizations, and daily
medicatims " Results of the current studiemonstrated that approximately 40% of pediatric heart
transplant recipients and their families endorsed clinically meaningfusle¥elverall psychosocial risk
continuing well beyond the immediate pasinsplant periodConsistent with previoussychsocial
researct?"*° parent respondentiescribedlinically significant child emotional and behavioral problems
in 30% of therecipient sampleAlthough sibling emotional and behavioral problems were assessed with
the PAT, parents did not indicate azgncerns specific to sibling functioning. At the parent level, 9% of
study respondents endorsed clinically significant levels of caregiver stress reactions

When compared to other iliness groups, rates of psychosocial risk in heart trarespaents

and their families are similar to those reported by parents of children newly deynith cancét ?and
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children two years postancer treatmerif Rates of those falling withithe Clinical Risk rangamong
the current sampleereapproximately 5 time those of the infant CHD sampfeThis may be due to the
increased presence of patiepiecific problems (e.g., depression, behavioral issues) in the currenis stud
older transplant population, as well as greater time living with a chronithigataing disease.
Psychosocial Risk, Demographic and Health-Related Factors

Patient and family psychosocial distre&smnegatively impacimportant recipientelated
outcomes, such as adherence to immunosuppressant régimes resultadverse psychosocial
outcomescan be incrediblyostlyfor pediatric heart transplant recipiertpotentiallyresulting in
rejection, graft loss, or death in the most extreme of cases. In an effort to aifuoal practice and
identify those at.gmgest risk foisuchnegative outcomeshis study als@xamine associations between
psychosocial risk, demographiariables and transplantelated factorsDemographic variables
including child age, sex, and race, were unrelated to oyeEythosociatlistress. Findings agenerally
consistent with the literaturesherenull associations betwegrarent and family functioning, child age,
and child sexiavebeen reported Similarly, age at transplant and time since transphsre not
associated with psychosocial risk, which is consistentfivitings amongpediatric liver transplant
recipients”® There were no differences in psychosocial risk among recipients with congenital heart
diseases when compared to those with a cardiomyopathy or other acquired heart diseassult’sf a
these nullasseciations, global psychosocial screening of all recipients and tlilads famecommended.
As the current study demonstrates, such screening is feasible in a transplant dligi@asdthelps to
identify thosesinsneed of more intensive psychosocial interventions untitfivedactors are better
understood through future research.
Clinical Implications

Overall,despite notable improvementshinththe survival and the medicahanagement of
pediatric hearttransplant recipients over the past decade, rates of patient and farilyqusal
problems remain largely the sanddthough rates of psychosocial risk in pediatric heart transplant

recipients are similar to those foundpiediatric oncology populatiord #* %

psychosocial research and
integrated clinical care in pediatric heart transplantation lags behind when congppeelibatric cancer.
For examplePediatric Blood & Canceecentlyfeatured 17 articles comprising the Standards for
Psychosocial Care for Children with Cancer and their FamifliEsese clinical guidelines have been
adopted by various national and international cancer organizations and reedietés, and
psychosodal providers are commonlgvolved as integrateshembers of multidisciplinary pediatric
cancer care team#/hile pediatriespecific standards for psychosocial caréeart transplardo not
exist,the 2010 International Society for Heart and Lung Tramsateon Guidelines for the care of heart

transplant recipientdrecommends that each heart transplant center collaborate with or include a team
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psychologist for regular assessment and treatment ehdlo@rence and depression. Per informal e
survey of Peidtric Heart Transplant Study membership in 2015, fewer than 40% of respondiatyipe
heart transplant programs had access to psychology/psychiatry consult senioatydl in 5 programs
reported having integrated psychology/psychiatry providersoptheir team.

With rates of clinicdy significant psychosocial problems exceeding 40% among this population,
psychosacial providers, including psychologists and social workers, should betedegeanbers of the
transplant team providing psychosocial assessment, referral and intervention in conjunction with
medical followup visits.It is important that screening and intervention continue-bjond the
transplant evaluation period given the persisting psychosocial distresgdeipp parentDue to limited
time, quick'and easyo-administer screening measures, such as the PAT, can be utilized ify ident
patients and families igreatest need of interventiofhose reporting high levels of risk can be provided
in-clinic interventions, such as psychoeducation about a variety of issues (e.g., sleep hygienegbehavio
management, school services, relaxation strategies for anxiety), chsipaorted problersolving
specific to family stressors, or referral for more intensieepaand/or paremisychological evaluation
and treatmentt is also important that clinical care and research move beyondethigication of
problems through the development and evaluation of transgpatfic clinical interventionaVhile
adherene-specificpatientinterventions have been reported®6ffthere have been no famibased
interventionsstudies aimed at improving family functioning and decreasing pateesalis transplant
populationsSingleday family-based cognitive behavioral interventions that have successfully reduced
anxiety ands-posiraumatic stress symptoms in childhood cancer populations and their f&oiede
adapted and evaluated among pediatric transplant populations.

Limitationsand:Futur e Resear ch Directions

It isdimportant to highlight that results must be considered in light of study linmgatiorst, as is
the case withemany pediatric transplant studies, the single center sample size Whiteathoderately
powered, liis may have limited the ability tbetect associations between psychosocial risk, demographic,
and transplantelated factorsSecondly, although the PAT is a quick and esgdminister psychosocial
screening measure, it is based upon paegrt only. Research has shown that paremdsyauth often
have discordant reports of child psychological functiorifr@milarly, underreportingmong the entire
samplemay be presenSome families reported no issues on the PAT measure, but endorsed a number of
problem‘areas during clinical interview and review of the screening measure witlbghanpr
psychologist. This would mean that our sample underestimates that degree of psychosocial intpairmen
making assessment even more neceskastly, the PAT was administered at a single clingit over
the course of one year. For some pediatric heart transplant recipients and thieis famis of rejection

or need for hospitalization presented followawnpletion of the PAT. Thus, the annual screening
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measure did not always capture thentiag and unpredictable stressors that may present throughout the
posttransplant course.

In light of such limitations, future research should seek to recruit larger saafgieart
transplant recipients across multiple transplant centers. Nationaitantational pediatric transplant
databaseshouldconsider the addition of psychosocial measures to enhance our understanding of this
notable progblemamong a population in need of increased psychological intenrigbpsychosocial
screening measwsaide providers in quickly identifying patient and family risks and needs that
necessitate interventions; however, there is a notable lack of valid, reliable, antbepdokinister
comprehensive,screening measures. Although the PAT covers various slofrfaimily and patient
functioning,it is.based upon parent report only. The development of an adolescent/yotiagraiu of
this measure could Eenoteworthy undertaking for future researdkdditionally, longitudinal
assessment'of psychosocial functioning will hopefully aide in the identificatiomefoints or events
leading to increased risk and distress for patients and families. Other healthegagabh as treatment
adherence, number of hospitaions, rejection episodes, and transptatated complicationgs well as
additional psychosocial correlates, including diseaseesithicy, fear of complications/retransplantation,
and disease knowledge, are important factors to consider in fagarch in order to identify
precipitating factors of increased psychosocial risk-pasisplant. With over 40% of pediatric heart
transplantrecipients and their families experiencing clinically signifipapthosocial stressors, action is

necessary tomprove both physical and mental health outcomes.
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Table 1. Patient Demographics

Characteristic n =56

Mean PatienAgein Years (SD) 11.90 (5.94)

Mean Patient Age atTransplant in Yed&D) 6.00 (5.85)

Mean Years Since Transpla(sD) 5.93 (4.89)

Patient Sex (%)

Female 24 (42.9)
Male 32 (57.1)
Patient Race/Ethnicity (%)
White/Caucasian 40 (71.4)
Black/African American 11 (19.6)
Bi/Multi-Racial 3 (5.4)
Other 2 (3.6)
Patient Diagnosfs(%)
Single Ventricle 21 (38.2)
Dilated.€Cardiomyopathy 15 (27.3)
Restricted Cardiomyopathy 6 (10.9)
Other Cardiomyopathy 6 (10.9)
Myocarditis 2 (3.6)
Other 5 (9.9
Parent/Caregiver Respondi(#o)
Mother 41 (78.8)
Father 10 (19.2)
Other 1 (2.0)

&1 family did not respond. n = 55.

®4 families did not respond. n =52
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Table 2. Psychosocial Assessment Tool Descriptive Statistics and Internal Consistencies

Scale Mean SD Range Reliability Coefficient
Family Structure/Resources 0.15 0.17 0-0.71 0.48
Family Social'Support 0.08 0.21 0-1.00 0.77
Child (Patient) Problems 0.31 0.23 0-0.89 0.83
Sibling Problems 0.28 0.20 0-0.45 0.86
Family Beliefs 0.09 0.10 0-0.58 0.59
Family Problems 0.15 0.14 0-0.50 0.45
Parent Stress Reactions 0.13 0.25 0-1.00 0.81
Total Score 0.96 0.75 0-2.98 0.89
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Table 3. Patient and Family Psychosocial Risk Distribution

PAT Scale n =56

Total Risk (%)

Clinical 6 (10.7)

Targeted 17 (30.4)

Universal 33 (58.9)
Child (Patient) Problems (%)

Clinical 17 (30.4)

Non-Clinical 39 (69.6)
Sibling Problems (%)

Clinical 0 (0.0)

Non-Clinical 56 (100)
Parent Stress Reagtions (%)

Clinical 5 (9.1)

Non-Clinical 50 (90.9)

This article is protected by copyright. All rights reserved



petr_13110_f1.docx

Figure 1.Pediatric Psychosocial Preventative Health Model
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