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A Systematic Review of Parent and Family Functioning in
Pediatric Solid Organ Transplant Populations
Melissa K. Cousino, Kelly E. Rea, Kurt R. Schumacher, Jbhviagee,
and Emily M. Fredericks

Pediatr Transplant

Abstract: The"process ghediatric solid organ transplantati®OT) places new and increased
stressors 'on patients afainily members.Measure®of family functioningcanpredict
psychological/and health outcomes for pediatric pat@mistheir familiesand provide
opportunity-fortargeted intervention. Bheystematic review investigatpdrent and family
functioning andfactors associated with poorer functiomrtfe pediatricSOT population.
Thirty-sevenstudies weradentified and reviewed. Studies featured a range of organ populations
(e.g. hearty liver, kidney, lung, intestine) at various stagdseimansplanfprocess. Findings
highlightedthatparents of pediatric SOT populations commonly repmrteased stress and
mental healthssymptoms, including PTSBediatric SOT islsoassociated with increased
family stress and burden throughout the transplant prodésasures of paresind family
functioning'were associated wiseveral important healttelated factorssuch asnedication
adherence, readiness for discharge,ramdber of hospitalizationgverall, findings suggest
thatfamily'stress and burden persists pinahsplant, and parent and family functioniag
strongly associatedith healthrelated factorgn SOT, highlighting family-level functioning an
important target for future intervention.
Keywords: family functioning solid organ transplangediatric; pagent stress; family burden

Rates of pediatric solid organ transplantai(®OT) haveincreased in prevalence over
the last decade withryear survival rates exceeding 75%ass pediatric heart ariger
transplant populations and >90% in pediatric kidney transplant populafivvisile SOT offers
manychildren"and adolescents increased quantity and quality &flifatients and families are
faced with'manytressors and burderDuring the prdéransplant phase, patients and families
may experience long waits due to thersitg of donor organs avaible? financial challenges,
stress on siblings and caregivers as roles and responsibilitieasdittomplex medical
regimensall while the child remains seriously.ftl Following transplantation, SOEcipients
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must continue to take daily medications, attend frequent follow-up appointments, and undergo
various procedures, such as biopsies and cacdiferizationsAs Goldand colleagués

described, parents state that they must “adapt to the new disease called organ transplant,” which
is accompaniedly risks of rejection, graft loss, need fortreasplantation, and mortality

Beyond the stressors of the transplant course itself, chitfsleeand postSOT mayhave

complex developmental and emotional needs, whichresuit in even greater strain on the

family systems®

Thuas"it'is necessarto consider the impact &OT on both the family system and the
child. Bronfenbrenner’s social ecological framewplices a child at the centeradncentric
circles represeirtg various aspects of a child’s social ecology, such as parents/family, school,
health caresteam/system, community, and socioeconomic’dbasshis framework, parent and
family functioning is considered to be critically important with regards to taéaeship
between a child’s development and their disease course.

A large systematic andetaanalyticreview of parents of children with a variety of
chronic illnessesupported this notion. Cousino and HaZ2dound that parents of children with
chronic illnesses experienced greater general parenting stress than pareaithythidren.
Although"SOT populations were not included in this revieareased parenting stress was
found to_be"associated with pooo#ild psychological outcomegross disease groupgs a
result, parent and family stress has been highlighted as a modifiable intervargeinn
families of children with chronic illnessgsvenassociations with patient psychological
functioning-and, healthelated outcome¥

Similarrelationships have been demonstrated in pediatric SOT populakons.
examplegreater parent and family stress is associated with poorer adherencettanspant
immunosuppressant medicatidris® This is consistent with studies that have fottmat parents
and adolescents who report healthier family functioning also report feweratiedibarriers,
such as forgettinghedications, scheduling issues, and voluntary resistdmoedication
administration™®'° As a result, pediatric SOT recipieritem healhier functioning family
systemexpetience fewer hospitalizatiotfsand better quality of lifé.

While investigators have begun to examine parent and family functioning in pediatric
SOT populations, far less has been done when compared t@ethatric iliness groupsThe
findings to date haveotbeen systematically reviewed asyghthesizedwhich may be attributed
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to focus on single organ groups and small samples limiting quantitative analysng ather
reasonsOther reviews of thikind have been completed across pediatric chronic illness groups,
including oncology,’ diabete<® and chronic paift? among otherswhile similarities are

expected among pediatric SOT populations and these other illness groups given tlogycbfoni
SOT, differenges in life expectancyeatment regimen demands, and unknown timing of organ
availability;,among others, are likely to impact SOT families in unique ways.

To 'address this gap in the literatamed guide the development of evidence-based
interventions; the present study aimed to revéewl summarize thderature regarding family
functioning amaong pediatri8OT patients and their familie§uidedin partby the social
ecologicalframeworR the current study aimed to answer the following questions: 1) What is the
impact of pediatric SOT on parent psychological functioning? 2) What is the impact afirjgedi
SOT on family functioning? and 3) What variables are associated with poceat pad family
functioning_ in the pediatric SOT populatiot?s our objective that answers to these questions
will help to.identify modifiable familybased intervention targets in pediatric SOT populations.

Methods
Sear ch Strategy

Literature searches were conducted on the following databases:i#syéhibMed,
MEDLINEyand Cumulative Index to Nursing and Allied Health Literature, and toli@ne
Systematic Review and Controlled Trials Database. In an effort to provide an extensive review
of the literature while also limiting the review to studies most relevant to current medical
practice, the"seardhcluded articles published peerreviewed journals from 1980 to 2016.
Databaseswere searched using the following word stems: 1) “child$$,” “youth,” “adolescen$$,”
“teen$$,” finfant,” “pediatric,” “paediatric,” 2) “organ,” “transplant,” “solid organ transplant,” 3)

LIS ” ” ”

“parent,” “mother,” “father,” “caregiver,” “family,” “system,” and 4) “depression,” “anxiety,”

” o ” o ” o

“trauma,” “stress,” “distress,” “marital,” “functioning,” “coping,” and “adaptation.” The
reference sections of articles meeting the predefined inclusion criteria were extonined
additional studies reporting on parent and family functionirgeatiatric SOTpopulations.
Manualsearches of the Journal of Pediatric Psychology and Pediatric Traatiptawere also
conducted.

Inclusion Criteria
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In accordance with Cochrane Collaboration guidelfiéise following inclusion criteria
was defined prior to initiatinthe literature search: (i) publication date between 1980 and 2016,
(ii) publication in a peer-reviewed journal, (iii) published in the English langyagencluded a
study sample of pediatric (0—21 yea®)T populations, including heart, lung, kidndiyer,
intestinal, and,multivisceratansplant populations, either p@ post- organ transplantation, and
(v) included an/objective measure of parent report of psychological, family, oaimarit
functioning“Initially,the authors aimed to complete a matalytic review, however, search
results yielded an insufficient number of studies with comparison group data arid/needed
for the computation of raw effect statistics for betwgesups comparisonStudies specific to
sibling fungtioning onlywere nd included in this review.
Data Extraetion and Study Coding

Each included study was coded for patient and family outcomes, and evaluated for
potential biagy the first two authors (MC and KRpata extracted from each study included
transplant sample characteristics (organ populatiorpas transplant, age), parent and family
characteristiesy use of a comparison gragsessment measurasd overall findingsSample
size, control grougomparisons, use of established measurements, multimodal and multi
informant-assessment, and data attrition, including missing, lost, or excludedetatallw
considered'when assessing stufesisk of bias Bias analysis revealed thataii of the
studiesa minimum of at least orarent-completed quiésnnaires wasised. Although few
authors included psychometric data in their manuscripts, all of the studies included use of at least
one commenlyyused, valid and reliable measure of either psyatelldgmily or marital
functioning:

Results

Study Charactexistics

Following the Preferred Reporting Items for Systematic Reviews and Metiyses
(PRISMA), oursearch yielded 6¥tudies, after exading duplicate studies (n = 61%ee Figure
1 for the PRISMA Flow Diagram. Of the studies excluded, the majority did not include a
pediatric SOT, population, or did not utilize a quantitativeasure oparent and/ofamily
functioning. The 3Btudies meeting inclusion criteria were hat reviewed and dat@as
extracted according to our predetermined questions of intahgdtin these 37studies, year of
publication ranged from 1983015, with approximately half of the studies published more than
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10 years ago (n = 18), and &tudiespublished within the last 5 yearMany studies (n = 1P
included SOT patients exss multiple organ group£levenof the included studies examined
only kidney tranplant populations, followed by 9 studies looking atydiMer transplant
populations. Five studies includidart transplant patients onlyhe overwhelming majority of
included studies examined only pediapatients postransplant (n = 27 as compared to only
pretransplant patients (n 5 6r both pre- and post-transplant patients (n = 4). Included studies
examined pediatric patientgthin the United States (n = /s well aother countries: Japan (n
= 3), Germany(n = 1), Canada (n = 1), United Kingdom (n = 1), Norway (8wifzerland (n =
1), Argentina (n = 1), and Austial(n =1).
What istheimpact of pediatric SOT on parent psychological functioning?

Parent Psychological Functioning. Findings specific to parent psychological
functioning were found to be inconclusive across the literature. For example, in a sdédy of
mothers and 58 fathers of childrpre-kidney transplant, scores on a commonly used adult
depression.measure were predominately in the minimal to mild naithes6% of mothers
endorsing:sevefe symptoffts<Consistent with this finding, in a sample of mothers of 14 children
ages 38 who underwent a kidney transplant in the past three years, mean scores on a parent-
completed.global mental health rating scale were in the average’fabipers have repat
similar findings when assessing depression and anxiety in parents post heart, kidhayr and |
transplant®

However, contrary to these findings, in a sample of 61 parents (41 mothers and 20
fathers) ofehildren pre or two months poter and/or intstinal transplantation, 51% of parents
reported clinieally significant psychological symptoms on a global distréeg sxale. fiere
were no differences observed with regamisme at assessment (i.@re or
posttransplantan).?* Similar findings were reported by Disethd colleaguésin a post-kidney
transplant population, noting that mothaegorts of mental health problems were greater than
healthy controls and similar to mothers of children with leukemia. Simons and coidagod
that mothersof pre-SOT patients reported greater global distress thativepoaulations with
those mothers.of listed patients reporting greater distress thanthoseere not listed®
Although Douglas and colleaguespated mean scores within the average range for mothers of
kidney transplant recipients, over 50% of fathers reported clinically sigmificantal health
symptoms™ Others have also reported that fathers endorsed greater psychiatric distress, such as
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depression and obsessive compulsive symptoms, when compared to fidtdosvsver, this
finding has not been conclusively replicated across the literdture.

Rates of PTSD havalsobeen found to be high in parents of S€hdidates and
recipients When compared to other chronic illness populations (i.e., HIV and sickle cell),
parents of children undergoing ewation for transplantation (i,esolid organ and bone marrow)
reported greater symptoms of PTS[Bymptoms oparentalPTSD may also perstiyears
posttransplantation. In a study of 170 parents, 50.6% of the sample reported moderate levels of
postiraumaticstress symptoms. Per D$Wcriteria, nearly onghird of the sample met criteria
for PTSD? Similar findings were reported by Farleydacolleague$®

Parenting Stress. Although Tarbell and Komasdéfifound that general parenting stress in
the months+#ollowing SOT was similar to hegltomparison groups, othenave reported that
moderate to high levels of parenting stress and burden continue beyond the pretransplant phase
and possurgicalhospitalizatiorf>*? In a cross-transplant population (including liver, kidney,
heart and bone marrow recipients) parenting stress was greatest at 1 momdmppktrit with
56% of mathers repartg clinically significant levels of pareng stress. Fortpne percent of
mothers contintied to report similar levels of parensingss 6 months pesansplant®

Thismay be a result of sustained stressors and woFasexample, i sample of 10
parents_ofschildren 3-24 months post heart transplantation, 89% of participantedrdghs
amounts of stress related to the uncertainty of their child’s future and ext@adkeon
time/ener@y’* Similarly, in a sample of 2parents of children agesi& years who were post
kidney transplant, respondents stated that increasing housework, providing emotional support,
and managing‘behavior problemene their most difficult tasks, while monitoring for signs of a
rejection was éime-consuming task® Many parents (89%) also described feeling as though
they had little control over their child’s conditidhNearly a thirdof mothers of young kidney
transplantrecipients perceivdtht others blamed them for the child’s health issues, while 57%
blamed themgees?

What istheimpact of pediatric SOT on family functioning?

Family.Stress and Burden. Researchers have also examined parental report of overall
family stress and burden. In the pre-transplant evaluation phase, mothers oflisggiatra
candidateseported high family stres8 Similarly, 77% of parents (N=26) of children actively
listed for heart transplantation endor$auahily stress levels greater than population notms
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Consistent with these findings, in a sample of only fathers of children beingteddoa
transplantation (i.e., liver, kidney, heart, or bone marrow), respondents descrilied grea
financial stress, family burden, and disrupted planam@ resulther child’s illness when
compared. to the normative sampie.

Findings from Lerret and Wei¥ssuggest that familiemay experience a decrease in
burdenfrom theday of hospital discharge to 3 weeks post-dischange samfe of 41 parents
whose child'underwent liver transplantatiod years ago, negative impact of illness on the
family systémwas reported to be less than other pediatric chronic tjregss® Findings,
however, are not consistent across the literatbiog.example,n a small crossransplant
longitudinal study, family burden, financial burden, and caretaker burden was greheer in t
posttransplantsperiod when compared to assessments conducted during pretransplants
evaluations? Splinter and colleaguescently demonstratetiat family impact of disease is
similar in families of children post liver transplant and those of children livilhgm@e with
other chronic condition¥.Kaller and colleagues also found that parents of liver transplant
recipientsgwithia mean time since trangplaf 5.8 yearsieported that the burdens associated
with their child’s condition caused greater financial impact, impact on famging, and impact
on siblings:swhen compared to a sample of families of children with other chronic
illnessesl/disabilitied” These results have been replicategarents of kidney transplant
recipients who endorsed high levels of family burden posttransplant, particolénly areas of
emdional functioning and worries.

Family*Functioning. Fewer studies have described the relationships between pediatric
SOT and family functioning. In a mixed SOT grougily conflict wasgreaterat 6 months
posttransplant when compared to one month posttrandp@merall, however, the limited work
in this area suggests that family functioning in pediatric SOT populations is similar to healthy
controls. For.example, inJapanese sample of children both-ned post- kiday transplant
there were no differences reported in family cohesion, expressivamgsenflictwhen
compared.toshealthy contrdiSimilar findings were reported in a smals samplef kidney
transplant fecipient¥ and inthreestudies involvindiver transplant recipienfs*°
What variables are associated with poorer parent and family functioning in the pediatric

SOT population?
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Family Factors. Mixed findings have been reported with regard to family socioeconomic
status (SES) with some studies demonstrating associationsebhdtweer SES and poorer parent
and family functionind**"*and others citing no associaticit$®343**4parental education
and marital status was unrelated to parenting stress and depressive symptoms in a large sample
of mothers_and fathers ohildren prekidney transplant

Greaterfamily conflicf andillnessspecific parenting streSshas been found to be
associated'with'poorer parental psychological functiomngimilar relationship between
unhealthy*family function and dexased pargal emotional and physical quality of life was
detectedn a Japanese post SOT populaffbRarents who endorse lower family functioning at
time of transplant are more likely to report deficits in family functioning yearstostplant.

Child Factors. Associations between younger child age at time of assessment with

940caregiver demandf and less family efficacfor completing

greater parenting stre$
necessary taskshave been reported. However, two studies were unable to detect relasonshi
between child age, parent psychological functioning, parenting stress, and family
functioning®>>%ih one study, arents of female kidney transplant recipients repdrestér
family communication and efficacy when compared to their male countetb@ttsers have
found no‘relationship between child gender and paepurted stress or depressive symptoms in
pre-transplant populatiof$°

With regards to child psychological functionimgeater family conflicivas associated
with increaseaxternalizing behavioral problems in children pddtney transplant® and poorer
child healthrelated quality of life in a mixed SOT populati&iSimilarly, greater family stress
positively correlated with increased child emotional and behaviorblgans in postiver* and
postheart/transplant populatioffSFewer adjustments to family routines and lifestyle (e.g.,
moving hames, increasing supervision of child during play) following liver transp@misas
associated.with. better child quality ofaif’

Health-Related Factors. In addition to family and child factors, heal#lated correlates
of parent andfamily functioning have also been investigated. Type of transplnnrelated to
parent psyehelogical functionifitand parenteported levelsf PTSD? Time since diagnosis
was unrelated to parenting stress and depressive symptoms tiidrae transplant
population?! Similarly, in samples of post kidney (2-14 months) and livet gears) transplant
recipients, child length of pre-transplaliiess, age at transplant, years pwahsplant and
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number of hospitalizations were unrelated to caregiver and family beitefin.accord with the
above findingslength of transplant hospitalization was unrelated to parenting stré$araily
functioning in a cross-transplant poatibn >

Parental perception of their child’s illness severity was unrelated to parenting stress in a
heart transplant populatidn Similarly, child adaptive functioning/functional status was
unrelated to_parental psychological functioning and general parentieg strie preand
periopefative'transplant phasesnother study’ Others have reportatiscordant findings with
regards to-family impact of disease and child functional sfsnsl clinical course severif{
Consistent with'the broader pediatric literatyp@orer child physical health was associated with
increased pareTSD symptom$® Likewise, if parents perceived their child to be more
vulnerable'post SOT, family impaot disease was greaf®r

Notably,'across multiple studies, parent and family functioning was found to bel telate
important healtfrelated variablessuch as adherence to immunosuppressant mextis&ti- For
example, n_13 podidney transplantecipients, greater general parenting stress was associated
with pooreradherence to immunosuppressant medications per physician revieal ddiseri
levels®® Consistent with these findings, greater familial efficacy and flexibility have been shown
to berelated.to fewer perceived medication adherence batfiéeater family cohesion and
expressiveness, as well as less family conflict, are also associated with fewer adolescent reported
medication barriers and lower disease frustration

In addition tomedicationrelated outcomes, parent and family functioning has been found
to be associated with readiness for hospital discAsagel number of hospitalizations. In a
mixed sample<of children with kidney disease, including those with end stage reas @isd
posttransplant recipientgds family cohesiveness was associated with greater number of
hospitalizations, accounting for 10.24% of tkeiance® Although no studies reviewed
investigated.relationships between parent and family functioning aftdsgrvival, fealthier
maternal psychological functioning was positively correlated with bettehpsyator
developmentiin a liver transplant population, comprising 21 children from seven different
countries:?

Discussion
To our knowledge, this was the first study to systematically review and synthesize th

research on parent and family functioning in pediatric SOT populations. Reviews oéthie
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are important, providing an accessible integration of the literatureisi asguiding future
research efforts, while also identifying inconsistencies and gaps in the science to date. Consistent
with findings across the pediatric chronic illness literatfiresults of this systematic review
suggest thaparents of children pre- and post-SOT endorse significant parenting stress and
burden.Our findings are also consistent with those reported across the adult SOT literature
where high.rates of caregiver psyathic illness® and caregivestrain* have been documented
well beyondthe'preand immediate pogtansplant periods

Furthermore, although findings were inconsistent across some studies, sEHuk
review suggestithat parentspediatric SOT patients are at increased risk for depression and
PTSD.For.example, ¥ung and colleagues found that 1/3 of parents of children$03tmet
criteria for'a'diagnosis of PTSbcompared to only 3.5% of adult community samples meeting
criteria for current PTSEP Rates of parental PTSD amopediatric SOT populations are similar
to those of pediatric oncologic populatiofi§his review also identifiedonsistent findings
demonstrating an association between parent and family functionirdhéehtealthrelated
factors, suehras adherenceyée medication barriers, and number of hospitalizations. Although
the direction of'this association is unknown fer current literaturdindings are concordant
with those-acrossther childhood chronidliness populations”>®

Given associations beter parent and family functioning and child heaktated
factors, it iscritically important that we seek to identifprrelates opoorer parent and family
functioning, as these may serve as modifiable intervention targets. Integgstméamily
demographicfactors were conclusively identified as correlates of parergraitygl flinctioning.
For examplegnly three studies detected an association between family SES and parent and
family fun€tioning**?**° while a number of studies reported a null relationship between the
variables™*®*To date, this literature has not thoroughly investigated other parent and family
factors that.have been identified to increase risk of poorer parental psychological outcomes in
other pediatric.illness groups. For example, as suggested by Mavis and colflawgliindings
across otherpediatric illness grodPi, may be that parental cognitive appraisals (e.g.,
perceived vulnerability of child, parental sefficacyregarding disease managemehést
explains why some parents of pediatric SOT patiargsat greater risk for poorer psychological

outcomes.
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Similarly, notransplantspecific factorge.g., type of transplant, time since transplant)
were associated witbarent and family functioningdthers have reported null relationships
between illness duration and parent and family psychosocial outcomes among othec pediat
illness populationd’ Again, it may be that important healtélated variables have bee
overlooked by,the transplant literature to ddter example, review of the larger pediatric
chronic ilinessditerature suggests tphatents with greater responsibility for the child’s treatment
regimenyreéportgreater stress and burdaius, although difrences in etiology, treatment
course, and'survival rates are present across the organ groups, findings underscore the
importance of screening all families, regardlessrgfan typeor other transplantelated factors,
until healthrelated risk factors are better understood

Across the literature, younger child age at time of assessment was associated with more
negative parentand family sequelae. This may in part be due to thieafigarents of younger
children take primary responsibility for the complex medical managementiop&tiznts.
Younger children are also more likely to experience greater procedural destcessedically-
associated-feaf8®! therefore, the frequent blood draws and appointments may be difficult for
parents as‘thesegularly see their child in distress. In addition, parents of younger children may
be newerteo,the demands of parenting or with their first child. Researchers have reported similar
findingsin-parents and faities of children with diabete®¥ cancef®® and other chronic
illnesse* Child emotional and behavioral problems were also associated with poorer parent and
family fun€tioning®*° Although the direction of this relationship is unclezatents reporting
child psychological problems may also benefit the most from pasefamily-directed
interventions.as well.
Limitations of the Literature and Future Directionsfor Research

Overall, this literature is limited by small sample sjzbss, results must be interpreted
with caution Many studies had fewer than 30 participants. Most studies were conducted at single
centers and.combined various transplant groups (i.e., pre and posttransplant, org&Oypes
and stem cell)in addition,studies span multiple decades and significant advancements have
been madetin, SOT and survival rates throughout this vast timespan. These may explain the many
inconsistent findings across the literature. Some studies may have been undefpowetect
as®ciations, while others may have included too diverse of participants. For exaegate
lung and liver transplant patients do not have lrg: alternative treatments available, whereas
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kidney transplant patients can be maintained on dialysigefmsuntil a suitable organ becomes
available and/or in the instance of diseasea&urrence.

Secondly, the majority of research in this area has been done in pediatric kidnegrand |
transplant populations. Very few studies investigating parent and famdtioning in heart,
lung, intestinal, and multivisceral populations were identified. In addition, stusiba variety
of assessmentimeasures to assess a number of different domains relevant to parent and family
functioning."These differences in mesmment selection and constructs of interest likely
contributed to'the inconsistent and discordant findings among st8eiestion bias is also of
potential concern as parents who were more or less stressed may have been more agreeable to
participating inthe studiesLastly, much of the work to date has been cross-sectional in nature
limiting our-ability to determine causality. Based upon the current litefatiereannot conclude
that pediatric SOT causes increased parent and family distress. Nevsyth&egpparent that
families of children with SOT report higher levels of fanstyessand burden, which is worthy
of further mvestigation.

Thusypwith regards to future directions for research, longitudinal investigatens a
needed to better undensthrelationships and causality, identify times of greatest risk for parent
distress and family dysfunction, and determine the tengrimpact of parent and family
functioningon patient health-related outcomes. In addition, familydeeésespecific fators
that may impact parent and family distress should be further explored. Distance frotal hos
and family:size are two important famitglated variables that have not yet been explored.
Furthermorgare parents of children with genetically inheritéskdses, such as familial dialated
cardiomyopathy, at greater risk due to feelings of guilt or perceptions that thegdtau
transplantation for their child? Diseases with high rates of reoccurence, such asdooanhtal
glomerulosclerasis, may also cause greater stress and burden on family systems, as could the
prospect of re-transplantation, which is imminent in some organ groups.

In addition, while associations between parent and family functioning and saerd pat
psychosaocial/and health-related outcomes have been examined, additional work in this area
needed. Only.two studies have tested relationships between parent and famiyifumend
patient adherence to treatment regimen. Research in other chronic illness groups suggests that
parent andamily functioning strongly predicts adherence outcoM&sOther healtkrelated
outcomes as they relate to parent and family functioning, such as graft surviviakseddr
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transition to adult care, involvement in medical decision-making, and healthdrglatkty of
life should also be explored.
Clinical Implications

Clinically, results of this review underscore the value of assessing parent and family
functioning.as,part of regular pre- and ptafasplant care given associations with patient health
related outcomedt is important tanote that not all séss is abnormal and actionable. Pediatric
transplantation‘is indeed an understandably stressful intervention, and some degeg, of
burden, andimpact on the family system is expected. However, it remains critigadigant to
identify those parentand families with clinically significant psychosocial impairments.

A number of brief parent and family screening measurestexastsist providers in
identifying these parents and familiddeasures used acwothis literature vary greatly
Researcherssed measures of either parental psychological functioning (symptoms of
depression, PTSD, etc.) or family functioning. Measures of family functioningied!u
assessment of general and ilingpgcific family stress, overall family functioning, and changes
in family routines, among others. None of theasures used in the articles reviewed assess both
parent psyehoelogical and family functioning in one tool. From a research standpowtt, use
construct'specific measures (e.g., parental depression vs. family stress) can yield greater clarity;
howeverginclinical practice, it is often most helpful to utilize brief screening measures that can
be quickly administered and reviewddhe Psychosocial Assessment TGOAT), which is
comprised.of seven subsca(es., Family Structure and Resources, Social Support, Child
Problems, Sibling Problems, Family Problems, Parent Stress Reactions, and Family Basiefs),
been validated‘for use in pediatric SOT populatf3i%Use of a brief screening tool, such as the
PAT, helps to identify parents and families in greatest need of additional intervéspon
reviewing the PAT, more specific measures based upon areas of identified risk, like those used in
the reviewed. articles, can then be utilized.

Upon.identifyingthose at greatest risk, it is necessary that appropoiéde/-up
interventionsthen be provided. For parents endorsing symptoms of depression or PTSD, for
example, eferralfor local therapy and/or psychoptmacological evaluation maye necessary
For those reporting high rates of family stress or disruptions to family rouimeention may
include inclinic problemsolving and psychoeducation provided by transpédifiiated mental
health professionals, such as psychologists and social wofkien the limitations of what can
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be provided during transplant clinic settings, gréased interventions that serve a larger
number of families in need may be particularly fruitkhzak and colleagues developed-day
family-basedgroup cognitive behavioral intervention for those affected by childhood c¥ncer.
This briefintervention aimed to decreagarent and family distress and improve family
functioning..Rarticipants reported decreases in parental anxiety and PT8D ywene sustained
6 montls following participation in the group. This program could be adapted to meet the unmet
needs of parents and familiefstioe pediatric SOT population; however, concurrent investigation
of its effectiveness through the conduct of randomized controlled trials woulsidbeegded to
best determine the intervention’s impact on family and child psychosocial outcomes, as well as
child healthrelated outcomes.
Study Limitations

Results of this review should be considered in light of our own study limitations.
Although efforts were made to identify all relevant research, some studies ntegvadieen
identified and included in this review. Search terms were broad in an attemptuiee ¢hptmany
ways one mayarefer to parent and family functioning; however, given great variation in
terminology used, studies meeting inclusion criteria may not have come up in the database
searchegrurthermore, in the reviewed articlegithors use an array of terms to describe and
measure.family functioning (e.g., family strefsmily burden, family distress). Without clear
definitions and/oconcurrent validity tests among all of these measiirissyinclear how similar
or dissimilar each construct of interestlife inclusion criteria was aldionited to studies
including asquantitative measure of parent and/or family functioning. Therefmable
qualitative studies that have highlighted issues important to understandingget éainily
functioning in pediatric SOT, such as work Mgndesand Bouss&® Chou and colleaguédand
Williams and calleague€were not included in this review.

Despite these limitations, this first systematic review of its kind provides a helpful
synthetization of the pediatric SOT literature and highlightsssseg next steps for action.
Given the_ high rates of parental and family psychological distress, and their imgadtion
health and"psychosocial outcomes, it is imperative that greater attengjorebdo screening
and intervening upon parent and family stressors during both tharteostransplant period.
Further research is needed to determine whether or not interventional efforts of this nature have
the potentiato improve long-term graft and patient survival of pediatric SOT populations.
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Table 1.
Study: Transplant Par ent Compare M easures Results
Type Sample Group
HEART
DeMaso etal. Posttransplant N=23 GARF Lower family functioning at time of transplant wadated to lower child
2004 3.7-20.8 years parents psychological functioningosttransplant.
Farley et al. Posttransplant Mothers None PIP, PDS 56% of parents indicated moderate PTSD symptoms, 39% of parditistéd
2007 mean age = 12 (N=46), moderately severe to severe ptratimatic stress symptoms. 10 parenét
fathers for clinical significant PTSD. Frequency and ditfity of parenting stress
(N=6) related to caring for an ill child was significandssociated with symptoms
of posttraumatic stress
Suddaby etal’s Pretransplant N=26 None FILE, Parents reported moderate levels of stress. No differarsmies between
1997 2 weeks- mothers FCOPES mothers and fathers. No relationship between parental percepticmsdcs
13yo. and health status and stress levels.
fathers
Uzark & Posttransplant N=10 None CICI, FFFS A majority of parents had concerns regarding the uncertairtheofchild’s
Crowley, 1989 6 mos16 parents future, and reported having little control over their child’s ceoditMost
years commonly reported stresses were relatetie uncertaintyof the child’s
future healthandwell-being, role strain, social isolatioand
financialburdens.
Uzark et al. Posttransplant N=49 Normative  FILE, FIRM, Families of pediatric transplant patients reposdigghificantly greater family
1992 8-18 years families comparison CHIP, stress. SES was not significantly correlated wathify stress. Child
CICI:PQ behavior problems were significantly associated with greatalyfaimess.
KIDNEY
Anthony et al.  Posttransplant N=21 Parent proxy PedsQL FIM Parents of all age groups had low scores on emotional functiomaangd
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2010 2-18 years parents of healthy Parents of younger children had lower family and emotional fomict.
children Despite good general health and Q@&rents reported high negative impact
of transplant on family, mostly in psychological functioning.
Diseth et al. Postiransplant Mothers Healthy General Mothers of transplant children reported significantly greater ahéetalth
2011 (kidney); (N=32) controls and Health problems as compared to mothers of the healthy controls, but cirtety
median age = children Questionnaire mothers of children with ALL. Mothers who were parental donothdo
13 with (GHQ), children reported significantly more mental health problems @mdrlQOL
leukemia Quality of Life compared to mothers who were not parental donors.
Scale (QOLS)
Douglas et al. |, Post- N=14 None GHQ, PSI, Mean maternal GH@core was within average range, mean paternal GHQ scot
1998 transplant, 28 Mothers CHIP, was above average range. Half of fathers repatieidally significant
years old and FCOPES mental health symptoms.
fathers
Fedewa & Posttransplant N=20 None CBS, ACS, Caregivers reported the greatest demand in the areas of incheasesvork,
Oberst, 1996w, 4-17 years mothers POMSS running extra errands, giving emotional support, and providing
and transportation. The younger the patient, the more perceivedwareg
fathers demands. Length of iliness and SES were uteelto measures of parent
functioning.
Foulkes etal. / Posttransplant N=32 None FACES, FILE Parent and family functioning and support related to healthblas, such as
1993 6-21 years mothers medication adherence.
and
fathers
Fukunishi & Post- N=53 Matched FES There were no significant differences in family cohesion, experssss, or
Kudo, 1995 transplant, 6 mothers healthy conflict in transplant families compared to confiahilies. Transplant
15 years controls families had significant lower scores in the area of independarte
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Gerson eal. Post- N=12 None PSI/SF, FES  Mean parental distress scores were higher in the possiblpdherent group
2004 transplant 2- caregivers compared to the probabbdherent group. Better child behavior was
20 years associated with better medi@dherence. Higher family achievement
orientation was associated with poorer medical adherence.
Guilfoyle etal. “Post- N=45 None FACES, Family efficacy and flexibility may minimize percimns of adherence barriers
2011 transplant, 7  caregivers PCFES and promote better adherence. Younger patient age was @amteiti less
18 years old. family efficacy. Lower SES was associated with poorer functmni
Soliday et'al. Post- N=14 Children with FES, PSISF Family environment variables significantly predicted child behaamt parent
2000 transplant mothers kidney stress for both parents of ill and healthy children.
mean age=  and diseasand No differences in family functioning
14.21 fathers healthy
controls
Soliday et al. Post- N=14 Children with FES, CMI Higher family conflict predicted higher externalizing behaviohfems in the
2001 transplant, mothers kidney disea:s child. Familyenvironment and cohesion had a significant effect on medical
mean age = and indicators. SES and child gender were not associated with fumgfioni
14.21 fathers
Zelikovsky et Pretransplant, N=144 None PIP, BDHII, Mothers experienced mostress than fathers related to their child’s coonlit
al. 2007 6-18 years mothers BC There was a negative relationship between length of time since dimgnadsi
and depression. For mothers, the degree of illness specifgsgiredicted higher
fathers depression. Scores on BDI were majoritynimial to mild range.
LIVER
Alonso et al. Postiransplant N=102 Healthy FAD Compared to healthy control, no increase in family dysfuncti®@Cifi. Lower
2008 2-18 years families control education, full time employment, and younger patient agealsighificant
impact on FAD subscale scores.
DeBolt et al. Post- N =41 Normative  IFS Parents of pogransplant children did not have increased personal strain
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1995 transplant, 5 mothers sample of compared to children with other chronic illnesses. Length ofs#inage at
18 years and parents to transplant, years post transplant, # of hospitalizations, andh&ESo
fathers chronically association with functioning.
ill children
Denny et al. Posttransplant N=30 Norn- FAQ, PedsQL Impaired family functioning was associated with decreased Qllere was a
2012 3-16 years caregivers transplant 3.0 transplant significant difference in adjustments made to family routinesnama
children module parent alterations to accommodate children in transpilamilies compared to
report control. Transplant families made more adjustments in all asezpt for
seeking information related to caring for children.
Kaller et al. Post- N=170 Normative  IFS (German) Age of patient at survey, more severe clinical seurestrictions following
2014 transplant,4  caregivers sample of transplant, and financial losses follow transplaate significant predictors
18 years old families w/ of the total score in the IFS. Higher strain in fiées was associated with
disabled or more emotional and behavioral disturbances in children.
chronically
ill child
LoBiondo Pretransplant N=29 None FILE, NSSQ, Many relationships detected; Correlations detected between incfeaskd
Wood et al. 0-12 years mothers CHIP, PPUS, strains, fewer coping skills and unhealthy family adaptation.
2000 POMS, FAD
PosfayBarbe et Pre/post N=35 None Pir-Gas, GAF  Highermaternal functioning was significantly associated with a highid
al. 2013 transplant mothers developmental quotient. Child functioning is related to parentatifumng.
Age range NR and
fathers
Sanchez etal.. Posttransplant N=54 Normative = CHQPF50 Parents of LT patients scored similar to the normal populatidrparents of
2010 5-18 years. mothers sample, JIA patients in family activities and cohesion ssaFamily functioning
and chronically ill appeared normal.
fathers patients w/
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JIA
Splinter et al. Pre/post N=35 Healthy Parent free There were no statistically significant differences in scoetswden families
2015 transplant parents/ca controls response with and without LT. Parents reported positive @&ois of LT in their free
2-18 years regivers responses.
Stone et al. Posttransplant N =20 None GARF 90% of parents reported being able to pursue their own interests
1997 According to the GARF scale, 70% of families weredtibning within the
normal range.
MULTI-
ORGAN
Devine et al., Post- N=80 None FES Greater family conflict was associated with poareitd healthrelated quality
2011 transplant, 11 mothers of life.
(heart/lung/kidn, 20 years and
eylliver) fathers
Ingerski etal. — Pretransplant, N=64 Chronically IESR, PTSRI Parents of transplant recipients had greater symptoms of Rh&h persisted
2010 6-15 years mothers ill children posttransplant.
(heart/lung/kidn and (sickle cell,
eylliver) fathers. HIV)
Kikuchi et al. Post- N=82 None HRQOL, Parent mental component score (MCS) was signifigaattrelated with family
2015 transplantl-  mothers PBNS, Family functioning and all the subscales of family sosigbport. Parent role/social
(heart/kidney/li® 19 years and APGAR, SSS component score (RCS) was significantlyretated with family functioning
ver) fathers and nonfamily social support.
Lerret & Weiss,, Post- N=37 None PDCDS, Family functioning, as measured by the PedsQL, improvedtedtesplantation.
2011 transplant mothers PedsQL FIM There was an association between parent readiness for hosuiterde and
(heart/kidney/li 3 mos18 and family functioning improvements after 3 weeks pdsticharge
Ver) years fathers
Lerret et al. Post- N=51 None PDCDS, Parents who were more ready to leave the hospppalrted less difficulty
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2015 transplant PedsQL FIM, coping, less impact on the family 3 weeks following discharge, asidre
(heart/kidney/li 3 wks 17.5 FaMM family management of child's condition. Higher readiness for hbspita
ver/lung/multiviy years discharge is related to improved fé@ynnanagement ability

sceral)

Mavis et al. Post- None PedsQL Child functioning was negatively associated withadgee family impact.

2015 transplant5- FIM,

(kidneyl/liver) 18 years

Rodrigue et Pre/post None PSI, CHIP, Stress levels were higher in mothers-pemsplant and immediately pest

al. 1997 transplant FES, IFS, transplant. The impact on family functioning of transplantatfgpears to
(kidney/liver/hea Age range FIRM be longlasting. SES appes to be associated with these stress, coping, and
rt/boone marrow) NR family functioning variables

Rodrigue et Pretransplant Normative  PSI, FES, Father PSI scores wes@nificantly lower than previously reported mother
al. 1996 Age range NR samples for IFS scores of PSI, and lower than the normative sample floiHES. Fathers
(kidney/liverthee each had higher scores than the norms on financial stress, disrupfemity
rt/bone marrew) measure activities, and increased perceived family burden.

Simons & Post- None PMBS/ Greater family cohesion and expressiveness, as well as lessdanfiict was
Blount, 2007 transplant, 11 AMBS, associated with fewer perceived medicatianriers and less disease
(heart/kidney/li/| 21 years MAM, FRI frustration. SES was not associated with functignin

ver/lung)

Simons ‘'etal’ Pre Adult BSI, CSIS, Mothers reported significantly greater distress thanpaifent norms Fathers'
2007 transplant non MSPSS distress was elevated compared to norms, but was not sighifica
(heart/kidney. 4 0-18 years patients

lliver/lung/bo

ne marrow)

Tarbell & Pre/post us BSI, PSI; A majority (51%) of the parents reported clinicaignificant psychological
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Kosmach, transplant mothers general SF36 HS; distress symptoms. Fathers reported higher levels of disBeses on
1998 Age range and population FES, CHIP BSI/GSI did not differ pre vs. postansplant. PSdlid not differ from
(liver/intestine_» NR fathers normative population. SES and type of transplanewmarelated to

) functioning. Greater family conflict, and youngéiildren were associated

with poorer parent psychological functioning and greater patesss.

Young et al. Post- N= 170 None PDS, BDI, Depression and anxiety scores were not clinicadigiicant. Half of parents
2003 transplant © caregivers STAI, reported at least moderately severe PTSD symptwitts27.1% meeting
(heart/kidney 19 years HCOS; IFS; DSM-IV criteria for PTSD diagnosis. Parent perception of woesdth of
lliver) SSS their child related to more severe reported PTSDpgms.

Note. GARF = Global Assessment of Relational FunctioningRE), PIP = Pediatric Inventory for Parents, PDBosttraumatic Diagnostic Scale, FILE =
Family Inventory of Life Events and Changes, FCOPHE&mily Crisis Oriented Personal Scales, CICI = Chuignimpact and Coping Instrument, FFFS =
Feetham Family Function SurvegyilRM = Family Inventory of Resources for Management, CHIPopi@) Health Inventory for Parents, CICI:PQ = Chronic
lliness Copinginventory: Parent Questionnaires, PSI = PageBtresdndex, PSI/SF = Parenting Stress Ind8kort Form, CBS = Caregiving Burden Scale,
ACS = Appraisal of Caregiving ScalROMS = Profile of Mood StateBOMS'S = short form of Profile of Mood States, FACES = FaAidlaptability and
Cohesion Evaluation ScalEES = Family Environment Scale, PCFES = Perceived Colleativél\FEfficacy Scale, BDI = Beck Depression Inventaffed.,
BC = Brief.Cope, FAD = Family Assessment Deyilfe5S = Impact on Family ScalPTSRI = Posttraumatic Stress Disorder ReactioaXr@ledsQL FIM =
PedsQL Family Impact Modul®SI = Brief Symptom Inventory\SF36 HS = SF36 Health Survey, GSI = Global Severity IndéxS-R = Impact of Events
ScaleRevised'NSSQ = Norbeck Social Support Questionnaire, PPUS = Parargffion of Uncertainty ScaleEMBS/AMBS = Parent and Adolescent
Medication Barriers Scales, MAM = Medication Adherence Measurdddton Module, FRI = Family Relationship Inde8HQ = General Health
QuestionnaireHCOS = Health Care Orientation Scale, SSS = StodiaBSupport SurveyFAQ = Family Accomodation QuestionngiRBNS = Perceived
Burden of*Nurturing Scale, P{das = Parent Infant Relationship Global Assessment Scale, FaNdvhity Management Measyr€éHQPF50 = Child Health
Questionnaire Parent Form, CSk=Coping Strategies Inventory Short Form, MSPSS = Multidimenk®eele of Perceived Social Supp@iTAl = State Trait
Anxiety Inventory, PDCDS = Pofdischarge Coping Difficulty Scale
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