An Investigation into Parental Well-Being and

Child Behaviour in Phenylketonuria (PKU)

Thesis submitted in partial fulfillment of the award of
Doctorate in Clinical Psychology
South Wales Doctoral Programme in Clinical Psychology
School ofPsychology

Cardiff University

By

Miss Olivia Ambler BSc. (Hons.)

Supervised by Dr Dougal Hare

(CARDIFF

UNIVERSITY

PRIFYSGOL

(ARRDYD

May 2017




DECLARATION

This work has not been submitted in substance for any other degree or award at this or
any other university or place of learnimgyr is being submitted concurrently in
candidature for any degree or other award.

,,,,,,,,,,,,,,,,,,

Signed éeééeéeééééééeecceeceeéeéeééé (candidat e)

Date eééeéée. eceéee. ecceé

STATEMENT 1
This thesis is being submitted in partial fulfillment of the requirements for the degree
of ééé(insert MCh , MD, MPhi |, PhD et c, as

,,,,,,,,,,,,,,,,,,,,,

Signed ééeceeeéeeééééeceecee. eeééé (candidate)

Date eéééeeceeeééee. eééee

STATEMENT 2

This thesis is the result of my own independent work/investigation, except where
otherwise statedand the thesis has not been edited by a third party beyond what is
permitted by Cardiff Uni versityods Policy
Research Degree Studen®@®ther sources are acknowledged by explicit references.

The views expressed are mymw

,,,,,,,,,,,,,,,

Signed ééééeéééeeéééeéeéee. ééé.éée (candidate)

Date eééééeee. ééeceéé

STATEMENT 3

| hereby give consent for my thesis, if accepted, to be available online in the
Universitybés Open Acclibrarg loan,eapddos the ttleand and f o
summary to be made available to outside organisations.

,,,,,,,,,,,,,,,,,

Signed ééééeéecééeéeéeéeéeée. . é..€e.. (candidat

Date eééééeeceéééeeceéé

STATEMENT 4: PREVIOUSLY APPROVED BAR ON ACCESS

| hereby give consent for my thesis, if accepted, to be available onlitleein

Uni versityods Open Ac dieaysloansatgr expily bfabay and f o
on access previously approved by the Academic Standards & Quality

Committee.

/////////////////

Signed é€ééééééééééecéeeéeéeée. . ééé (candidate)

Date eééeééeééeecéee. ecé



Acknowledgements

First and foremost | would like to thank all of the parents who have taken thartane
effort to participate in thetudy | am extremely grateful to the National Society for
Phenylketonuria (NSPKU) staff for their enthusiasm and assistance with recruitment,
without which this research would not have been possiiiiank you to Dr Bethan
Phillips andDr Stewart Rusfor your sharing yourknowledge andexpertise in the

field and toDr Dougal Hare, for youguidance andsupervision | am also very
grateful to my family, tdr Della Nicolleand DrAnna Colquhounandto Brian for
travelling to all the way to Oxfordith me | would nd have got this far without you

all.



Table of Contents

WordCountsé é € 6 é 6 ééééécéécéécéécéeééecééd
List of Tables and Figure® € é é € é é é . eééeééeeéée.7Téece
ThesisAbstracé é € é ¢ 6 éé e éeé..éééeéécééecééeeéeé .8
Paper ccree&& éécéeécéecééecéécééecééecée.ll
Abstracté € é é 6 éé e éécéécééecéeeééeééecééeecé. 1.
Introductioné é é é 6 é ¢ 6 ééééécéécééecééecéecéel?
Methodé é é 6 ééeéécéécééecééecéecéecéeééce .14
Result® 6 6 éeééécéécéécééecééecééecéecéecé.l6
Discussiort é ¢ € é ¢ ééécééecéecéeeéeééeecééeecée?s
Conclusione é e 6 ééeéééeéééecéecéecéeeéeeee. .20
Referenceg ¢ é é 6 éé e éécééecéecéeééeééeéée. 30.
Papertwo.6 é 6 é é 6 éééééécéécééecééecéecéec .é46
Abstracté € é é 6 éeééééééeécéeéeéeeéeceééeecéeéececé. 47.
Introductioné é é é 6 é ééééécéécéécééecéecéecée s
Methodé é é 6 6 é e éééeééécéécéécééecéecéece. &2
Result® 6 6 éééééééécéécééecééecéecéecéeee. &7
Discussiort é 6 6 6 66 ééééecéeééeeéeeééeecéécéen
Conclusiont é e 6 éeééééééeécééeeéééeééecééeecéeéc.n9
Referenceg € 6 é 6 éééééééeééeecéeeééeeéeéeéée. 0.
Paperthree¢ é ¢ 6 é ¢ 6 éééééeéééeécéeééeéeéeeéecé 8l
s ééeééeééecéecéeceeceeceesl

Introduction € é é é



Y4

Part one Empiricalstudyé ée ¢ é e e é éeéeéeeééeéeééeeéé .8

s 7

Part two. Systematicreview ¢ é e ¢ é e eééeeééeéééeeééeée .99

Y4

Part three. Dissemination of the findingg ¢ € ¢ ¢ ¢ ¢ é é é é é é é é .111

Partfour.Reflectiont é é é . é é ééééééeéeéceéeéeééeéeé . 112

sz

Referenceg ¢ ¢ 6 ¢ éééééééeéeéeéeeceéeeeeeecée 115

eeeceééeeceecééeéeececeééeececeeéeeeecceccd?l

[N

Appendices
Appendix 1. Research questionnaie s é é e é e ééééeéeéeédil

Appendix2. Studyal vert sééééecééééececééééeeédise.
Appendix 3. Approvalfort he studyééééeééeécecécécéelBe écé.
Appendix 4. Paticipant information sheets f or experi meni3&!l group
Appendix 5. Participant information sheetsforont r ol gr ou p €ld6e é € é é
Appendix6.SPS® ut put ééééééécecééééécecééééedxyé.

Appendix 7. Author guidelines for JournalofIn her i t ed Met afb9®l i ¢ Di s «
Appendix 8. Quality assessmenttoolforsaii es wi t h di ver282 desi gn

Appendix 9. Research poster presented atéh NSPKU nati onalf confer



Word counts

Thesis abstract 377
Paper one Systematic review 5,615
Abstract 250
Full text 4,573
References 787
Paper two. Empirical study 7,142
Abstract 246
Full text 5,494
References 1,408
Paper three Critical review 9,273
Full text 8,095
References 1,178
Total thesisword count 22,45

NB: All word counts exclude tables, figures and appendi



Paper one
Figure 1
Table 1
Table 2

Table 3

Paper two

Table 1
Table 2
Table 3

Table 4

List of tables and figures

PRISMA diagram demonstrating the search strategy
Methodological characteristics tifereviewed studies
QATSDD item scores

Overview of the study findings

Descriptive statistics fqparentreport measures
Correlationdata for parents in the experimental group
Correlationdata for parents in the general population

Backward stepwise regression analysis

34

35

40

41



An Investigation into Parental Well-Being and Child Behaviour in
Phenylketonuria (PKU)

Olivia Ambler

Thesis abstract
The current thesis was submitted on th& By 2017 in partial fulfillment of the
award of Doctor in Clinical Psychology (DCIlinPsy) ar@iff University. The thesis
is comprised of @ abstract and three papers; paper one is a systematic review and
paper two is an empirical study, both of which have been written in preparation for
submission to thdournal of Irherited Metabolic DiseasdPaper three is a critical
review of the process of carrying out this work, with reflections on the challenges that

arose and how these were resolved.

The systematic review aimed to identify the factors that are associated with well
being in parents whaare for a child with PKUSIix electronic databases were
searchedScopus, PsycINFO, Medline, Embase, EBSCO Cinahl and Web of 8gienc
of papers published betweer®65 and November 201@he search yielded 189
articles; 15 were included in the final rewmieQuality ratings revealed six studies
scored withint he o6 moder at ewvithinrtahneg eé hai ngireograpaen g e
variables were the most widely reported factor associated with parentdlesedl as
identified by seven studies. Social support was next most reproducible factor
associated with welbeing, as identified by six studies. The clinical implications of

these findings are discussed and recommendations are made for future research.



The aims of the empirical study were tcemify what factors predict distress for
parents who care for a child with PKU and to examine the incidence of behaviour
problems in children with the condition. Thirgyght parents of children and
adolescents (up to and including 18 years old) with PKU and 32 panethite general
population participated in the study. Parents in both groups completectsmif
measures of psychological resilience, child behaviour, perceived social support and
psychological distress. Parents of children with PKU also completeduneead their
chil dés care dependency and behaviour
disabilities. Findings from a multiple regression analysmased that child behaviour
related to anxiety and psychological resilience predicted 35% of the varianc
distress scores for parents of children with PKU, whereas child behaviour and
resilience predicted 19% of the variance in distress for parents in the general
population.The implications of these findings are discussed with reference to further

reseach and clinical practice.
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Paper one

A Systematic Review of the Factors Associated with WelBeing in Parents of

Children with Phenylketonuria (PKU)

Olivia Ambler and Dougal Hare

Cardiff University,School of Psychology

This systematic review has been written in preparation for submisstbe dournal
of Inherited Metabolic DiseasePlease see gpendix 7 for a copy of the author
guidelines. The word count in this version has been extetaedovide additional

context.

Word count abstrac50
Word munt excluding abstract, tables aeferences4,573

Number of tables and figures: 4

*Correspondence should be directed to: Dr Doulydian Hare, Research Director,
South Wales DClinPsy Programme, ™1Floor Tower Building, School of
Psychology, Park Place, Cardiff University, Cardiff, CF10 3AT,

HareD@cardiff.ac.uk
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Abstract
Phenylketonuria (PKU) is an inherited metabolic condition that is diagnosed in

infancy and requires liflong management. Parents of children with PKU are

required to I mpl ement a strict di et and t

childhood and adogzence. If this is not adhered to, children with PKU can develop

intellectual disabilities and other serious medical problems.

This systematic review is the first to
with PKU, with the aim of identifyingvhat factors are associated with psychological
well-being. Six electronic databases were searched, yielding 189 articles. Inclusion
criteria were studies that used a formal measure of psychological functioning with
parents of children and adolescents wWiKU. Fifteen articles were selected for
inclusion in the reviewQualty ratings were generally goodix studies scored in the
6moder at eb range and ni n €e Bndigs esdealed n
demographic variables wepmllectively the most widely reported factor associated
with parental welbeing, asdentified by seven studieSocial support was theext

most reproducible predictor of wedkeing, asidentified by six studiesThis has
implications fa the role of social networks supporting families affected by PKU
particularly mothers and parents of young children. Future research should focus on
building on this evidence base using longitudinal study designs and larger, more
diverse samples. This may help gain a better @wtaieding of the challenges parents
face at di fferent stages of their chi

appropriately.

Keywords Phenylketonuria, parents, wedleing, sociglsupport, demographic

11

t

exp

he



Synopsis: This systematic review identified thdemographic information and social
support wereghe two most widely reported factors associated wite wellbeing of

parents who care for a child with PKU.

Introduction

Phenylketonuria (PKU) is a rare inherited genetic disorder that affects approximately
1 in every 10,000 people in the UK (Cleary, 2015). The condition is caused by a
deficiency of enzyme phenylalanine hydroxylase, which is needed to metabolise
amino acid penylalanine (Phe) into tyrosine (Blau et al 2010). In the absence of this
enzyme, toxic levels of Phe can accumulate in the body cansurglogicaldamage
andthe development of intellectual disabilities (Blau et al 2010). As Phe is found in
many proten-rich foods, children with PKU are immediately started on apoatein

diet with amino acid supplements following diagnosis (Fidika et al 2013). Parents are
responsible forclosely supervisingheir d i | dhidy swtritional intake attending
regular clhic appointmentsans u b mi t t i ng t damplegohmedswedPhe bl oo d
levelsagainst a target range (Medford et al under revi®ngvidingthis is managed

well, children with PKU can develop intellectual abilities that are within the normal

range for heir age (MacLeod and Ney 2010).

In light of thehigh responsibility placed on paremtsmanage th&eatment regimat

is likely that caring for a child with PKU impacts gwsychologicalwell-being.
Studies suggest that parents of children with PK& more vulnerable to mental
health difficulties and have poorer quality of life compared to those in the general
population (Gunduz et &015; MahmoudiGharaei et al 2011). Possible reasons for

this includea sense of lossom not having given birth to lealthy child and varying

12



expectations around treatment, which are some of the major challenges highlighted

for new parents of children with PKU (Awiszus and Unger 1990). In line with this, a

significant proportion of parentgportexperiencinga trauma reaction upon leargin

their child hadPKU, which canpersist for years following the diagnosis (Lord et al

2005). Given the chronic nature of the condition, parentalacdikely to experience
recurrent concer ns a lwellibeing (Streisand anccTrericylakd 6 s  h e a

2004).

To date, few studies have examined the predictors of parentabewet in PKU.

Extant findings highlightthat parental weHbeing is closely related tachild age

(Fidika et al 2013), witlt h i | dldex agésignificantly predictingp a r eguodlitg 0

of life (Ten Hoedt et aRk011) Other predictors of webeing includethep ar ent s 6
higher educational attainment level (Gunduz et al 2015), lagaal network size

(Lord et al 2005) and less difficulty meetihgh e chi | dés heal th care
et al 2004) In addition to this,some studies suggepsychologicalresilience,as

measured by levels of persorfapefulness and resolutiopredicts psychological

distress in mothers of children with PKUord et al 2008).

Despite the range of factofsund t o i mpact -bemng, maateghet sdé wel
majority of metaanalysesand systematic reviewsavefocused onindividuals with

the PKU as opposed to the wider fami{fivoyle et al2007; Smith and KHowles

2000). Moreover, there ia lack ofconsensusegardingwhat helps support parents

with the emotional impact of caring for a child with PKlde to the diverse findings

in thecurrentliterature Therefore, m order tobestsupport families affected by PKU,

an understanding of tHfactors associated with parentedll-being is warranted. The

13



aim of this paper is to provide the first systematic review of the available evidence to
identify the factors associated with wddkeing in parents of childreand adolescents

with PKU.

Method

Literature search strategy

A search was run on the“3November 2016 of databases Scopus, PsycINFO,
Medline, Embase, EBSCO Cinahl and Web of Science. The follovaarrls terms
were used (with MeSkerms included): Phenylketonuria* or PKU or Phenylalanine*
or hyperphenylalaninaemend parent* or mother* or father* or matern* or patern*
or guardian* or caretaker* or caregiver* and stress* or anxi* or depress* or
well*being or distress*.The initial search yielded 353 articles, which was reduced to
164 after duplicates were removed. Inclusion criteria were studies with parents or
carers of children and adolescents (u@nd includingl8 yearsold) with PKU, the

use of a formal psychologal functioning measureand publication in a peer
reviewed, English language journal between 1965 &hd@&ember 2016. Exclusion
criteria were: metanalyses; reviews; conference or dissertation abstracts; editorials;

case reports and periodicals.

An overview of the search strategy is presented within the Preferred Reporting Items
for Systematic Reviews and Mefanalyses (PRISMA) framework (Moher et al 2009)

in Figure 1.

14



The first author (OA) screened titles and abstracts and selected relevant articles (N=
32) for full text eligibility review. An independent researcher replicated this process
and anydiscrepanciesiround eligibility were discussed and resolved. Inclusion and
exclusion criteria were applied, resulting in the exclusion of 19 studies: eight
conference and dissertation abstracts; two reviews; one article published in German
language; one case study;eoperiodical; five sidies thatdid not use a formal

measure of psychologicalnctioning and one study thdid not include parents.

The reference lists of relevant studies were searched, resulting in two additional
articles. A final 15 studies were inded in the review. Due to the heterogeneity in
outcome measures and the lack of randomised controlled trials represented, it was not
deemed appropriate to conduct a metalysis (Centre for Reviews and

Dissemination 2009). Therefore, a systematic rewaéthe studies was carried out.

Quality assessment tool

Study quality was assessed using the Quality Assessment Tool for Studies with
Diverse Designs (QATSDD; Sirriyeh et al 2012). The QATSDD was chosen due to

its applicability to a range agksearchdesigns ananethodologiesand good reliability

and validity (Sirriyeh et al 2012)The first authorassessed the studiagainst &4-

poi nt scale ranging bmpmetted)lnwsi mmg taHd 6]
criteria for quantitative design®ppendix8). Studies were interpreted according to

their quality ratingsFor ease of referencetudies scoringoetween O and l#ere

referred taasfalling within a6 | oram@e 15and28within ad mo d erangeare 2D

and42within a6 h i rgniged
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An indep@édent researcher replicated the scorpmcess, rating five randomly
selected studies. This demonstrated moderateriater reliability (k= .55), with all

scores within the same rating categories.

Results

Characteristics of studies

Fifteen studies werigentified through the search process, all of whithsed cross
sectional designs (see Table 1). Five studies compared a sample of parents of children
with PKU to a control groupnly (Bosch et al 2015; Gunduz et al 2015; Jusiene and
Kul i n20akzak et al 9883 Kazak et al 1988b)six used no control or
comparison groufFidika et al 2013; Lord et al 2005; Lord et al 2008; Mahmoudi
Gharaei et al 2011; Read 2004; Reber et al 198 compared the experimental
group to parents of children withther genetic biochemicalisorders(Read 2003;
Waisbren et al 2004nd twocompared the experimental groupp@rents othildren

with other neurodevelopmental and genetic biochemical disordersaddition to
controls(Kazak 1987; Ten Hoedt et al 201Three studies shared the same dataset
(Kazak, Reber & Carter, 1988; Kazak, Reber & Snitzer, 1987; Reber, Kazak &
Himmelberg, 1987)Studies were conducted severalcountries including: Australia;

Iran; France; Germany; Lithuania; Italy; Spain; the Ne#mels; Turkey; the United
Kingdom and the majority in the United States of America. Sample sizes ranged from
29 to 233, representing a total of 1,1p&arents of children and adolescents with PKU.

The measure of psychological functioning varied across the studies; the majority
examined psychological distress, some assessed parenting stress and others examined

quality of life.

16



Quiality ratings

Quality ratings ranged from 20 to 34, representing 48% to 81% of the maximum
possible score of 42. The mean score ®8% which represented 68% of the

maximum posible scoreNone of the studi esrangecser ed wi t
scored wit hi rangé(Guaduzetred 20851 Jasieretaddi | i n2804;a s

Kazak 1987; Kazak et al 1988dahmoudiGharaei et al 2011; Read 20@8)dnine

wi t hi n tahge(Bodch et gll2@5; Fidika et al 2013; Kazak et al 1988b; Lord

et al 2005; Lord et al 2008; Read 2004; Ten Hoedt et al 2011; Waisbren et al 2004;

Reber et al 1987)No observable relationship emerged between the year of

publication and the quality of stued reviewed.

Reasons for loer ratings included limited or no justification for thechoice of

analytic method selectethcomplete recruitment datnd little or no assessment of

the qualityof the measurement tools ug@sege Table 2)A few studies recruited large

participant samples of >100 parents from a range of setiindsseveratecruited

small sample sizes of <50 parents, often from a single. Fimmally,one study (Bosch

et al 2015) provided evidence o$er involvement in the stydlesignandevidence

that the sample size had been considered in terms of the anal/si.the studies

scored within the 0modoaeveteexludadnod thedbasisgh 6 c a
of the quality ratingsRather,the quality ratings were used gove due consideration

to the robustness of the findings.
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Research findings
Study findings were organised according to the measure of psychologitdleing
employed which included quality of life, parenting stress and psychological distress

(see Tale 3).

Quiality of life

Quality of life was measured in four studies. Quality of life in parents of children with
PKU was comparable to the general popula(®osch et al 20154nd in some cases
superior to control groups and parents of children with other biochemical genetic
disorders(Ten Hoedt et al 2011Both of thesestudiesusedlarge, representative
samples and scoredi t h i ni gtlgbiadity rande of the QATSDD One study
reported worse qualityf life in parents of children with PKU compared to the
general populationMahmoudiGharaei et al 2031 However, this studyused a
smaller, less representatigamplethan the other studiesnd scoredwithin the

6 m d e rqadlitg range ofthe QATSDD

Three studies examined the predictors of quality of life usaggession and linear

mixed model analysisA number of psychological variables were reported in the
findings.Fami 'y stress was found to significant
one studywhich scoredvi t hi m gthld e q d lof thetQATSDR(Fidke et al

2013) and depression was shown to significantly predict this @aatherscoring

within thed md e r at e @Gangeg(MahrhoudiGharaei et al 2011)However as

18



neither study used a contrml comparisorgroup it is not posdile todiscernwhether

these trensl are unique to caring for a child with PKU.

Significant negative correlationwere found betweenthe psychological subscale of
quality of life and stressanxiety and depressiomnd fmily history of substace
misusewas significantly negatively relatedo total quality of life scoresin one study
(MahmoudiGharaei et al 2011)However, 16.3 and 6.1% of the participants
reported other chronic illnesses and psychalalgdisorders within the familyhat
were notcontrolled forby the researche(®ahmoudiGharaei et al 2011 herefore,

these factors could hawapacted on the findingeported

Chi | dr e nagesvascsignifieantly correlated with quality of lif-idika et al
2013; MahmoudiGharaei et al 2011andthis was a significant predictor of mental
healthrelated quality of life(Ten Hoedt et al 2011Moreover, axiety about blood
Phe levels and guilt around poor adherende the diet regimevere identified as
contributing to worse quality of lifor parentgBosch et al 2015} owever this was
based on mean questionnaire sca®®pposed to more formalethods ofstatistical
analysiswhich limitsthe conclusions that can be drawn frénese findinggBosch et

al 2015.

Social supporpredicted quality of life in two studieEmotional supporaind loss of
friendshipwere found tosignificantly predict mental healtelated quality of life
(Ten Hoedt et al 2011)Perceivedsocial supportwas also shown to significantly

predictparental quality of lifeand mediatethe impact of family stress on thiBidika

19



et al 2013) This trend was more pronouncéat parents of younger childrenith

PKU (Fidika et al 2013)

Parenting stress

Parenting stress was measured by four studiéstal, all of which used the Parenting
Stress Index. In general, parenting stress was low for parents dfechwith PKU,
being reported ason-significantly different to acontrol group(Kazak et al 1988b

low in comparison to parents of children withnically identified genetic disorders
(Waisbren et al 2004 and low in comparison tomothers of children with
mitochondrialdisease§Read 2003) Parents of children with PKU reported fewer
worries about t hei,lessdifficultycheetsng theacahl itkktradasn d
health care needmd a lower impact of the condition on all aspects of their personal
lives compared tgparents of children with mitochondrial diseaggead 2003)
However, the study participants were recruited through an palilistserv (Read
2003). This could have yielded a less representative sample by recruiting parents who
have previous experience gfarticipating in studies and atbhereforelikely to be

highly motivated

The total number of child behavioyroblems was significantly correlated with
parentingstresgReber et al 1987However, Phe control, cognitive development and
child 1Q showed no significant association with parenting stfi@sber et al 1987)
These findings contrast to those reportedanotherstudy, which used multiple
regression analysis to identify the potential predictors of parenting stress in families
affected by PKU compared to a range of otlyenetic biochemical disorders

(Waisbren et al 2004)Child developmental level (as measured by adaptive

20
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behaviour), satisfaction with social suppo
care needs significantly predicted parenting stress, together explaining 51% of the
varnance in scores (Waisbren dt2004). Although these studies both scored within

the é6highd quality range of QATSDD, t hey
demands of managing treatment for Pldd parenting stres®keber et al 198

Waisbren et al 2004)This discrepancycould reflect the different tims that two

studies werecarried outasa number ofefinementshavemade to the lowPhe diet

over the past 60 years (Singh et al 20T4erefore,|it is possible thafindings from

earlier studiesre less sensitive to tlenotional im@act ofthe treatmentor PKU, as

this was less restrictive at thame (Singh et al 2014).

Psychological distress

Ten studies measuring parentsodé psychol ogi
measuring anxiety and depression, one asseasingtmento the diagnosis of PKU

and emotional stress, two examining trauma reactions and one assessing coping.
Levels of anxiety and depression were elevated for parents of children with PKU
compared t@ control groufGunduz et al 2015However distress levels for parents

of children with PKU did not significantly differ to controls two studies(Kazak
1987;Kazak et al 1988b)n fact, fathers of children with PKU were reported to have

the lowest levels of distress acrads groups(Kazak 198; Kazak et al 1988b)it

bears consideratiothat thesewo studiesemanated from the same research group
which usedthe sameresearchmethods andutcome measure$his could account for

the similar findings reporteKazak 1987; Kazak et al 1988b
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Trauma scores were generally low acrtdss research findings, with only 12% of

mothers and 5% of fathers scoring above the clinicabffutor trauma(Lord et al

2005) Fathers also reported better adjust mer
lower dstress levels compared to moth@rerd et al 2008)The findings highlighted
numerousiemographic factors assod with distress. For example, family language
background, specifically when t he family
significantly predicted trauma for fatheasid distress for mothe(tord et al 2005;

Lord et al 2008)

Mothers of children with PKU had significantly higher depression and anxiety scores
compared to fathers and parents in control grd@sduzet al 201% andf at her s 6
younger age significantly predictékeir trauma scoreglLord et al 2005)Chi | dr en 0 s
younger ageavas significantly correlated with distress for both parékeszak 1987)

and approached signi f i ctaaomageaciongload epat edi ct or
2005) In line with this, me study reported trauma in response to being a PKU gene

carrier significantly decreased over time, which may also reflect the impact of
increasing child aggRead 2004) However, by contrast one stdfound no
significant correlations between child age
(Gunduz et al 2015)n additionto this an ANCOVA for mothersdo s
satisfaction, controlling for child age, found stress levels were stiflifigntly

higherthan those reported for tlkentrol group(Kazak 1987)However, botlof these

studies scored wi t mangeof thch@ATSDDandlyeldedlove 6 qu al i
scoredor therepresentativeess of thgarticipant samplegGunduzet al 2015; Kazak

1987. By contrast, the former studyc or ed wi t hi n tédapedusecha ghoé qu .

22



larger, more representativeample which could account for the different trend

reportedRead 2004).

Families who experienced financidifficulties providing low-protein productsor

their child had significantly higher depression and anxiety scores compared to

families whoexperienced little or no difficultie$Gunduz et al 2015Belonging to a

less skilledoccupation group was nonsignificant predictor off at her s6 di str
accounting for 10% of the variance in scofesrd et al 2008) Similarly, lower

academic attainmetevel significantly predicted anxiety and depressionparents of

children with PKU(Gunduz et al 2015)n contrast to these findingspn-significant

correlatiors were reportedbetween p a r e didtres® levelsand a range of
demographic variablesincluding childr e nagjssand gender , mot her so
education and {Gandizetra 2015000 @tuap 20@5) Lord et al

2008.

Aspects of parentsd6 soci al S U mhological net wor
distress Perceptiorof their partner being less caring, smaller social networks and less
satisfation with social support wereach significantlyc or r el at ed wi t h mc
trauma scoreglLord et al 2005) Smaller support networks and perceptionthadir

partner being less caring also significantlydiceed trauma, accounting for #®of

the variance imo t h scoreg(bord et al 200% However,asthese findings emareat

from the same research group is possible thatthey representthe specific

expectations of thauthorsor funding bodyleadng to circularlines of investigation

Additionally, the low prevalence of PKU in ttgeneral population could give rise to

the same participants being recruited for studies in thisdiela result ofonvenience
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sampling as opposed to purposeful samplinbhis too, could lead to repetitive

findingsbeing reportedn theresearchiterature.

Personal stress and marital satisfaction weghaly significantly negatiwely correlated

for both mothers and fathefikazak 1987)One study foundnain effects for distress
with smaller social networks and greaterwmtk density(Kazak et al 1988a)This

trend was more pronounced for mothers of children with PKU than fathers, for whom
there were main effects of network size but not den@{igzak et al 1988a)A
possible reason for this trend is dueditferences in the way mothers and fathers

percive and utilise social support (Kazak et al 1988a)

Managing the treatment demands of PKU was
For example concerns about PKU, specifically around treatment adherence and the

i mpact of PKU o n dtwélkbeing, werdsigndicanthhcereelatédh a n
with trauma scores in paren{sord et al 2005) However, one study found no
significant correlation between psychological distress and markers of treatment
adherence, including child 1Q, Plentrol and cognitive developmie(Reber et al

1987) As previously stated, it is possible that #efindings are influenced by

changedo the lowPhe dietaryguidelinesover the past 60 years (Singh et al 2014).

Psychologicalvariablesincluded low levels of personal hopefulnessd lack of
resolution to the diagnosis of PKWkhich significantly predicteg a r edistressd
(Lord et al 2008). In additiorescapeavoidance copingvas significantlycorrelated
with reporteddistress(Lord et al 2008)Other findings shovanxiety and depression

were highly significantly correlated with each othéGunduz et al 2015)Finally,
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pareemse®i onal coping was significantly co
depression, somatic complaints and internali¥iegaviourgJusiene andKu | i ns k a s

2004) However, this study yielded a low quality score on the QATSDD usech

stress coping strategies questionnaire as opposed dgianalardisedmeasure of
distressTherefore, the findings are not directly comparabith whose reported in the

other studies.

Discussion

The aim of this systematic review was to identtfye factors associated with
psychological wetbeingin parents of children with PKU. Fifteen studies measuring

quality of life, parenting stress and psychological distress were examined. The
findings highlighted a r angebeind includingit or s as
demographic variablessocid support networks;psychological variableschild

behaviour and the demands of managing treatn@arerall, the distribution of quality
ratings was good. Al | scerecatedoryess scoveel within above t

A

t he O moategoryand rené tudiesscoed wi t hi mategdlye O hi gho

Demographic variables were the most widely
well-being, identified byseven of the reviewed studiesFour studies revealed
demographic variablesignificantly predictecparentalwell-beingandthreereported

statistically significant correlationsDemographic variables spanned a range of

factors, including the familyd slanguage background, socioeconomic status,
occupatiorlevel, genderand ageA trendemerged wherebmotherswere foundo be

more vulnerable to distress than fathers, which may reflect their greater involvement

in caring for the child with PKUGunduz et al 2015)There was also a treridr
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increasing child age to be associatethviinproved parental webeing A potential

explanation for this is that parents of younger children are still adapting to the protein
restricted diet and may feel more uncertai
(Ten Hoedt et ak011). These findings are supported shydies with parents of

children with developmentalelayandtype ldiabetes, which highlighhe role ofthe
demographiovariablesin parentingstress anaoping (BarakLevy and Atzab&Poria

2013 Streisand et al 2005However, it should be notefiat threeof the reviewed

studies reported mesignificant correlatiors between demographic factors and

parental well-being. These inconsistent findings suggest that collectively,
demographic variables may not -beemg, bt r obust

further research is needaclarify this.

Social support wathe next most reproducible factor related to parental-bestig,
identified in six of the reviewed studies-our studies usedegressionanalysis and
mixed model analysi one useccorrehtion analysisand one used an ANOVA
Larger, more dispersed social networks were associated with reduced psychological
distress in parents, particularly mothers, and perceived social support mediated the
impact of family stress on quality of lif§his indicates that social support systems
are protect i v ebeing@ard mayaenhamce pspcholagical Iresilience.
Similar findings ae reported in the literature arhildren withlong-term conditions
(Horton and Wallander 2001)including cancer andcongenital heart disease
(Speechley and Noh 1992; Tak and McCubbin 2002kc&nt study by Thomas et al
(2017) also found fewer people in the social network and poofagais with social
support wereelated to worse health related quality of lifepgrents of children with

a range ofnherited metaboliconditions
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The third most reproducible factor associated with parental -hveallg was
psychological variables. Tée studies found psychological variables significantly
predicted welbeing and onestudy reported a significant correlation. Following this,
child behaviour and the demands of managing the diet and treatment regime for PKU
were identified by three studies in relation to parental-beihg. Two studiefounda
significant correlatiorbetween child behaviour and parental wieding and one study
reported child developmental levelas measuredy adaptive behaviolirwas a
significant predictoof well-being In addition to thispne study found the demands of
managing treatment for PKisignificantly predicted welbeing anotherreported a
significant correlation with welbeing and one studseported guiltregarding poor
treatment adherenand anxiety about blood Phe levéiad the greatest impact on
parent s o0 qhua toit lgw noniberd of Stuelies represented herehéuart
research is needed clarify the implications of thesendings in relation to parental

well-being.

Limitations

Firm conclusions cannot be dravirom the research findings due to heterogeneity in

the study methodologies, outcome measures and statistical analyses used. For
example, some studies examined data from parents of children with PKU only, whilst
other studiepooled data from parents ofilthien with a range ohealthconditions,
including PKU, and compared this to controls. Overall, sample sizes were small and
few studies provided detailed information on the sample characteristics. Moreover,
many studies recruitetamilies from a single chic. This meant it was difficult to

discern the representativeness of the samples included. However, it should be
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acknowledged that the low prevalence of PKU limits the potential recruitment of
large sample sizes witparents of children angoung people.Finally, as was
identified in the QATSDD ratings, very few studies considered the sample size in

terms of the analysis, which may have limited the power of some statistical analyses.

Recommendations for clinical practice

There are a number of recommetoias for professionals working in clinical settings

based on the findings reviewed. For example, it may be beneficial for profdsdion

routinely assess parentelell-being to identify individuals wharequire additional

support. Health care staff shduhlso be aware of the higher vulnerability of mothers

and parents of younger children when supporting families affected by Pathilies

may benefit from support programmes that focus on empowering parents to actively

seek out a range of social relatiompshand broaden their social networks (Fidika et al

2013). It may also be beneficial to develop interventions that are tailored to managing

the specific challenges parents face at di

however further research isawanted to clarify this.

Recommendations for further research

Further resaazh in this area is need to develop a better understanding of the

different factors associated with wékkingin parents of children with PKU. Studies

with large, diverse sample sizesould help clarify the relationship between
demographic variables and parental wding in PKU Longitudinal study designs

would also be valuableof measuring changes to paremtalll-being over the course
ofthechi | dés conditi on, in order to identify

needed Kidika et al2013). A small number of studies identified a link between
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psychological variableschild behaviour the demands of manag treatmentand
parentalwell-being. Further research into feefactorss warranted to gain a more

holistic understandingf how to support families affected by PKU.

Conclusion

This systematic review was the first to examine the factors associatedeli-being

in parents who care for a child with PKU. In summary, demographic variahtks

social supportwvere thetwo most widely reported factsrassociated withparental

welkbei ng. Ther e was -heingtoimprode withoincregsiagrcleileh t s 6 we
age and mothers were highlighted as more vulnerable to distress than fathers. This has
implications for developing interventions in clinical practice that are tailored to the

chil dés devel opment asupport &wvparéents.aHowevep furthenot e s o
studies are needdd build on this evidence bas#, overcome the methodological

variability and generate further recommendations around how best to support families

affected by PKU.
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Table 1.Methodological characteristics tife reviewedtudies

No. Study Design | Comparison group | Country Primary aim Cohort characteristics Total
scord
quality
range

1 | Bosch AM, | Cross | Un-matched contro| 7 To describe the healh N= 253 children with PKU 32
Burlina A, section | group European| related quality off N= 253 parents High
Cunningham| al countries | individuals with PKU
Aetal control and their families. 71% of children had mildnoderate PKU, 75% hal
(2015) group classic PKU.

recruited
in USA 27.3% of parents wemale
72.3% of parents were female

2 | Fidika A, Cross | None Germany | To describe predictor] N= 89 children with PKU 31
Salewski C, | section of quality of life in| N=89 parents High
Goldbeck L | al parents of children with
(2013) PKU. 51% of children female, 49% male. Age range

children was 0.8.9.2 years.

Parent sample was 85.6% female, 14.6% male, 8
of parents had one child with PKU, 14.6% had m
than one child with PKU, 98.9% of parents wg
Caucasian, 87.6% were married74.2% were
employed, 64.1% had-B80 years education, 35.9% h
>10 years.

3 | Gunduz M, | Cross | Un-matched contro| Turkey To investigate thq N= 61 children with PKU 28
Arslan NM, | section | group incidence of and risk N= 61 parents Moderate
Unal O, al factors for depression N= 36 control group parents
Cakar S, and anxiety in parent|
Kuyum P, of children with PKU. | Childrenwere 1-11 yearsold, 32 male and 29 femalg
Bulbul SF 36 healthy children in control group.

(2015) Parents wer28-40 yearld, 18 weremale, 43 female,

7 families had more than one child with PKU.
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No. Study Design | Comparison group | Country Primary aim Cohort characteristics Total
scord
quality
range

4 | Jusiene R, | Cross | Matched control Lithuania| To investigatel| N= 37 parents of children with PKU 20

Kul i n s| section | group emotional and N= 37 control group parents Moderate
(2004) al behavioural problem
in children with PKU| Children were 4-14 years old. 20 female, 17 ma
and p g Treatment forPKU was started early and continug
adjustment to  the without interruption.
childds il
Limited demographic information provided for paren
5 | Kazak AE Cross | Matched control| USA To explore persong N=43 PKU families maintained on a ld®hediet. 22
(1987) section | group, parents o stress, marita| N= 43 matched control group Moderate
al institutionalised satisfaction and socig N= 36 Omentally retarde
individuals with networks in children| N= 46 parents of children with spina bifida
O6ment al r with disabilities.
and spina bifida Age range of PKU children=& years, mean= 3 years
6 | Kazak AE, | Cross | Matched control USA To explore thel N=45 children with PKU 29
Reber M, section | group relationships betwee| N= 45 parents (both parents completieelscales) High
Snitzer L al psychological distresg N= 49 control parents and children
(198%) parenting stress
marital satisfaction]| Childrenwereages 6 and younger, mean age= 3.

child behaviour ang
family cohesion in
parents of children with
PKU and controls.

Average length of marriage= 7.5 years, number
children=21, mt her 6 s age= <afe=
327 years, mt her 6s educati o
education= 13 vyears. Average family income
$25,575 USD
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No. Study Design | Comparison group | Country Primary aim Cohort characteristics Total
scord
quality
range

7 | Kazak AE, | Cross | Matched controll USA To explore| N=45 children, N= 45 parents, N= 49 controls 28
Reber M, section | group characteristics of socig Moderate
Carter A al networks in parents g Child ages= up t6é yearsold, mean age 3.

(198%) children with PKU | Average ageof mothers= 28.8 years, fathers= 37
against a control grou| years. Average fggth of marriage= 7.5 years, numh
and to explore the | of children=2.1
relationships betwee
distress and social Mot her 6s education= 12.
networks. 13.1 years. Average family income= $25,575 USD

8 | Lord B, Cross | None Australia | To investigate paren N= 67 parents (65 mothers, 61 fathers) 34
WastellC, section trauma reactions t{ Age range of mothers = 181 yearsold, fathers= 25 High
Ungerer J al PKU and the nature g 51 yearld. Childages= 3 month$2 yearsld.

(2005) their concerns aboy
PKU. All childrenwere on a treatment plan for PKU.

25% of mothers and 33% of fathers had migrate(
Australia from overseas. 95% of fathers and 499
mothers were in the paid workforce.

9 | Lord B, Cross | None Australia | T o e x ami ng N= 55 children, N= 55 parents (52 mothers, 33
Ungerer J, | section resolution of  the| fathers). Child ages=-22 yearsold, parent ages= 24 High
WastellC al diagnosis of PKU, 51 yearsld.

(2008) personal hopefulnes

stress coping strategie
and child and paren
outcomes.

93% of children had classic PKU.

31% mothers and 26% fathers had migrated fi
overseas, 94% of fathers and 56% of mothers we
the paid workforce, 60% of fathers and 50% of moth
had completed tertiary education.
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No. Study Design | Comparison group | Country Primary aim Cohort characteristics Total
scord
quality
range

10 | Mahmoudi | Cross | None Iran To investigate quality N=49 parents, mean age 35.¥&ars old (59.2% wer 23

Gharaei J, section of life, anxiety and| mothers40.8%werefathers). Moderate
Mostafavi S, | al depressiolin parents of
Alirezaei N children with PKU. Mean age of children = 9.84 yeansl.
(2011) 51% werefemale 49% male (number of children no
stated).
16.3% and 6.1% of participants reporteshother
chronic illness and sewepsychiatric disorder in thei
first-degree family members. 22.4% of participg
family members had a history of substance misuse.
11 | ReadCY Cross | Mothers of children USA To compare the impaq N= 29 mothers of children with PKU, age range58) 25
(2003) section | with  mitochondrial of disease an( yearsold, 76%were married. Moderate
al disease dependence on heal
services in mothers g N= 29 mothers of children witimitochondrial disease.
children with
mitochondrial diseas{ Children age range=-08 yearsold (55% girls, 45%
and PKU. boys), 90% Caucasian. 57% of mothers Catholic, 4
Protestant, 14% other.
12 | ReadCY Cross | None USA To investigate the N= 83 parents, mean age wa8years old mean time 34
(2004) section psychological impac] since diagnosis was 9 years (range42lyears). High
al of beinga PKU gene

carrier
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No. Study Design | Comparison group | Country Primary aim Cohort characteristics Total
scord
quality
range

13 | Ten Hoedt | Cross | Parents of childrenq The To investigate health) N= 116 parents of children with PKU 30
AE, section | with  galactosemia| Netherla | related quality of life in| N= 69 parents of children with galasemia High
Maurice al un-matched contro| n-ds parents of children with N= 434 control parents
Stam H, group, parents o0 PKU and galactosemif N= 108 parents of children with other metabg
Boelen CCA children with compared to parents ¢ diseases
et al (2011) lysosomal storagg healthy children ang

diseases, children with other| PKU parent sample: 43.1% male, 56.9% female, 35
organic acidurias o metabolic diseases. high education level, 39.7% middle, 25% low. 94%
mitochondrial parents were born in the Netherlands. 7.8% of pan
respiratory chain had anothechronic disease.
defects.

Child ages= 119 yearsold.

14 | Waisbren Cross | Parents of children USA To examine thg N= 112 parents (89% mothers, 10% fathers, 30
SE, Noel K, | section | with 38 biochemical predictors of parenting grandparents). High
Fahrbach K | al genetic disorders| stress in parents (
et al (2004) including: children with | Median family size= 2 children, 54% of children boy

galactosemia; biochemical  geneti¢ 46% girls, age range= 6 month8 yearld.
arginosuccinic disorders.

academia; glutariq 91% of sample families were white, 6% Hispanic, §
acidemiatypes | and 2% African American and middle class. 75% weg
II; chain married, with a median family size of 2 children.
acylCoA

dehydrogenase

deficiency and maple

syrup urine disease.

15 | Reber M, Cross | None USA To investigate theg N= 41 children, < 8 years old, classic or atypical PK 30
Kazak AE, | section impact of caing for a| N=41 parents High
Himmelberg | al chronically ill child on| Mean family income =%$25,000, maternal/ patern
P (1987) family functioning. education = 12.9/ 13.1 years
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Table 2.QATSDD item scores

Study number

QATSDD criteria item 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
1. Explicit theoretical framework 2 3 1 3 3 3 3 3 3 2 1 3 2 3 3
2. Statement of aims/objectives in main body of th{ 3 3 3 2 3 3 3 3 3 2 3 3 2 3 3
report
3. Clear description of research setting 2 3 3 2 1 3 3 3 3 3 2 3 3 3 3
4. Evidence of sample size considered in terms of| 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
analysis
5. Representative sample of target group of a 3 2 2 1 1 1 1 2 2 1 1 2 3 3 1
reasonable size
6. Description of procedure for data collection 1 3 2 1 2 2 2 3 2 2 2 3 3 2 3
7. Rationale for choice of data collection tool(s) 3 2 3 2 3 3 3 3 3 2 2 3 3 3 3
8. Detailed recruitment data 2 3 2 1 1 2 2 2 2 1 1 3 2 2 2
9. Statistical assessment of reliability and validity ¢ 1 0 1 0 1 3 2 3 3 1 3 3 1 2 3
measurement tools
10. Fit between stated research question and metl 3 3 3 2 3 3 3 3 3 3 3 2 3 2 3
of data collection
11. Fit between research question and method of | 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
analysis
12. Good justification for analytical method selectg 3 3 2 1 0 1 1 3 3 1 2 3 3 1 0
13. Evidence of user involvement in design 2 0 0 0 0 0 0 0 0 0 0 0 0 0| 0
14. Strengths and limitations critically discussed 3 3 3 2 1 2 2 3 3 2 2 3 2 3] 3
Total score 32 | 31 | 28| 20 | 22 | 29 | 28| 34 | 33| 23 | 25| 34| 30 |30 30
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Table 3.0verview of the study findings

No. | Cohort Age Measure of Measurement tool Analysis Overview of the factors associated with psychologica
size of | range of | psychological functioning
parents | children functioning
1 253 9-17+ Quality of life | PKU-Quality of | Descriptive statisticavere used to documen The highest impact scores on PIQOL for parents
yearsold Life (PKU-QOL) mean quality of life scores across samples.| wereon for the following domains:
Mean donain scores were interpretg -Guilt if low-protein diet is not followed
according toreference values from genen -Guilt if poor adherence to supplements
population samples for PedsQL, the3~and| -Anxiety about blood Phe&evels
CHQ-PF28.
2 89 0.819.2 | Quality of life | Ulm Quality of Life | ANOV As and P e ar s wared Factordinked toquality of life:
yearsold Inventory for| used to assess impact of sedemographic
Parents of| variables on quality of life. -Parentageand aild age
Chronically 11 -Perceived social spport
Children Multiple regression analysisneasured thg -Family stress
predictors ofguality of life. Simple mediatior
analysis to examine theslationship betweel Perceived social support mediated timpact of family
social supportpereived stress and quality ¢ stress on quality of life.
life. Significance was settp< .05 level.
3 61 1-11 Anxiety and| Beck Depressiof Pear sonds , Sudentr #dsta andl Factordinked toanxiety and depression:
yearsold | depression Inventory and thg MannWhitney Utest were used to compa

State Trait Anxiety|
Inventory

mean depression and anxiety scorbAultiple

regressionanalysiswas used to examine th
predictors of anxiety and depressiddcores
were interpreted at tha< .05 level

-Parents with adwer academic attainment level
-Difficulty providing low protein products

-Parentingg chil d with Oment al
-Depression and anxiety
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No.

Cohort
size of
parents

Age
range of
children

Measure of
psychological
functioning

Measurement tool

Analysis

Overview of the factors associated with psychologica
functioning

37

4-14
yearsold

Coping

Coping Strategie
Questionnaire

The Studentt-test and MamWhitney Utest
were used to compare meagores on the
guestionnairedomains betweenhe samples.
Pearsof sorrelation was used to examine t
relationships between scores on the cof
strategies questionnaire and child behavi
checklist. Chi square analysis was used
explore the association between variables
multiple regression analysis was used
examine the predictors of psychological
adjustment in children with PKUScores werg
interpreted at thp< .05 level

Parents who repted feeling anger and guilt als
reportedsignificantly more child behavior problems ¢
the following domains:

-Withdrawnbehaviour

-Anxious or depressed behaviour
-Social problems
-Attentionproblems

-Internalising behaviours

-Total number of behavigroblems

Child anxiety, depression, somatic complaints &
internalisingbehaviour wee significantly correlated with
emotional coping in parents.

43

1-8 years
old

Anxiety and
depression

The Langner
Symptom Checklist

Pearson correlation
used to examine the relationshipetween
child age, personal stress, marital satisfac
and social network variables.

An ANCOVA was used to explore th
relationship bet wee
marital satisfation, controlling for child age
Scores were interpretedthe p< .05 levé.

Factordinked toanxiety, depression and personal stre;

-Mothers
-Matrital satisfaction
-Child age

No significant differences between the groupgre
found for marital satisfactionsocial network size o
densityor fatherdpersonaktress.

45

0-6 years
old

Anxiety,
depression an(
parenting
stress.

The Langner
Symptom Checkilisi
and the Parenting
Stress Index

Pearson correl atT were
used to compare distress, marital satisfact
parenting stress and family cohesion. Stud
t-test was used tacompare mean scores
Statistical significance was sat the p< .05
level.

No significant differencesere foundbetween groups i
terms of distress, marital satisfaction, parenting sti
and family cohesion.

Mothersweremore distress than fathers in PKU samy
PKU fathers had lowest distrelevelsacross all groups
Parenting stress was within normal limits for all group,
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No. | Cohort Age Measure of | Measurement tool Analysis Overview of the factors associated with psychologica
size of | range of | psychological functioning
parents | children functioning
7 45 0-6 years| Anxiety and| The Langnef Hot el | i ngds T wasociall No differences between social network structi
old depression Symptom Checklist| network size and density between the groug characteristics between PKU families and controls.
ANOVAs compared the relationships betweg Main effects found for total network size and density
distress and social network characteristt mot h e r s &Fordatherd r e is shim edfects werg
Student ttests were used to compare grg found for totalnetwork size but not density
differences in social network charagstics
p<.05.
8 67 3 months| Trauma Impact of Eventg Pearson correlations were used to look at| Factordinked totrauma:
-12 years Scale relationships between trauma, demograp
old variables and concerns aboug\p. -Concerns about PKU
-Less sasfaction with social support
Multiple regression analysis was used | -Perceptions of partneasless caring
examine the predictors of trauma reactio -Smaller social networks
Scores were interpreted at thre .05 levelfor | -Chi | dr ends younger age
statistical significance -Severity of PKU
-Fat hersd younger age
-F a t hfamilyslainguage background
9 55 2-12 Resolution Interviews and He | Hierarchical regression was used to examn) Factordinked todistress:
yearsold | adjustment to | Malaise Inventory | the predictors of distress Student -tests,

diagnosis of
PKU &
emotional
stress

ANOVAs, Chi square and Spearnias
correlation analysesvere used to compar
relationships between variables.

Scores were interpreted at the .05 levelfor
statigical significance

-Mothers

-Family language background
-Low personal hopefokss
-Low resolution to diagnosis
-Occupation level
-Escapeavoidance coping

Personal hopefulness was significantly related to t
child behaviour problems
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No. | Cohort Age Measure of | Measurement tool Analysis Overview of the factors associated with psychologica
size of | range of | psychological functioning
parents | children functioning
10 49 Not Quality of life, | WHOQOL-BREF Pearsonand Spearman correlation anady{ Factors linked to lower quality of life levels:
stated anxiety  and| and the was used to compare findings beéne
depression Depression an( different groups. Stepwiseinkar regressior -PKU families
Anxiety Stress| analysiswas used to examine the predictorsg -History of substance misuse
Scale quality of life. Scoreswere interpreted at th| -Child age
p< .05 levelfor statistical significance -Depression andnxiety
11 29 0-18 Parenting Parenting Stres| Pearson correlation analysiadtwo sample-+ | Factors linked to reduced parenting stress:
yearsold | stress Index ShortForm tests were used to comparescores on
parenting stresschild adjustment and th| -Use offewer health care services
demands of caring for thehild between -Lessworry about theshild
parents of children with PKU and parents| -Li t t | e di f f i cul t yracare seedsn
children with mitochondrial diseas8tatistical| -Lower impact of the disease aspects opersonal life
significance wasnterpreted at thgp< .00001| -Fewer psychoaffective and socioeconomic strains
level.
12 83 Not Trauma Impact of Eventg St u d é¢-tedt was used to compare traul Trauma scores around the impact of being a PKU ¢
stated Scale scoreshetweerntwo time points carrier significantly decreased over time, particule

Paired samples-tests werealso used to
comparesubscale scores with the change
trauma levels over time  Statistical
significance was interpretedt the p< .01
level.

scores on the intrusion and avoidance subscales.

This relationship was not significantly correlated w
age of the parent, number of years sitieediagnosis ol
the health or development of the child.
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No. | Cohort Age Measure of | Measurement tool Analysis Overview of the factors associated with psychologica
size of | range of | psychological functioning
parents | children functioning
13 116 1-19 Quality of life | TNO-AZL Chi square and ANOVAs were used to t{ Parents of children with P& reported higheguality of
yearsold Questionnaire for | group difference on sociedemographig life scores than controlsn 8 out of 12 of the
Adul t 6s characteristics with significance at p< .01 | questionnairelomains §p<0.001).
related Quality of| level. ANOVAs by group and gender we
Life conducted to test group differences on heg Mental heah-related quality of life wapredicted by
related qality of life scoreswith significance
setat p< .001. Linear mixed model analysii -Chi | dren6s ol der age
was used to examine the predictors of me| -Emotional support
healthrelated quality of life for parents q -Loss of friendship
chidren with PKU and galactosemia| -Perception ofhe disease developmeagstable over the
Statistical significance wasset at the p< .05 | past year
level.
14 112 6 months| Parenting Parenting Stres{ Student itests were used teomparechild | Parenting stress predicted by:
-18 years| stress IndexShort Form | developmental level, parenting stress, tim
old of diagnosis and treatmefdar PKU. Pearson -Child developmental level (as measured &gaptive
correlations were used to measure associat| behaviour)
betweerd i f f i cul t i es me e| -Satisfaction with social support
care needs, social support and parentingsti -Di f fi culty meeting the <c
Multiple regression analysis was used
determine thepredictors of parenting stres Parents of childrerwith PKU had significantly lower,
with p< .001setfor statistical significance. levels of parenting stress, fewer difficulties meeting th
chil doés health care nee
support compared to parents of clinically identifig
children.
15 41 <8 vyears| Anxiety and| The Langnerf Pe ar s o n 6 s wasoused g¢dexarhine| Significant positive correlation between total Ichi
old depression an¢ Symptom Checklisi mot her s 6 a nd fdr.adistnesst| behaviour prolems and pareimg stress.
parenting and the Parentin¢ parenting stress; family cohesion ang
stress. Stress Index adaptability; marital satisfaction; chill No significant correlations beten Phecontrol and

behaviour; demographic variables and chi
cognitive developmentscales Sgnificance
was sehtthep< .05 level.

distress, parenting stress, marital adjustment, fal
coheson and adaptability. $ychological distress an
parenting stress was sr@
cognitive development or disease management.
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Abstract

Phenylketonuria (PKU) is an inherited metabaandition that can lead to the onset

of intellectual disabilities if not strictly managed through a-jmwtein diet. Parents

are responsible for supervisingithe c hi | d6s t, whechmayenpactori or PKU
their experience of distress (Gunduz et al20This cross sectional study aimed to
identify the factorsthat contribute to distress; parents who care for a child with
PKU, distinct from parents in the general populatibmirty-eight parents of children

and adolescents with PKU and 32 parentstha general population completed
guestionnaires measuring psychological resilienchild behaviour problems,
perceived social support and distress. Parents of children with PKU also completed
measures of their chil doés dwaevaopmdeatgllndency
intellectualdisabilities The findings revealed n&tatistically significantifferences in
distressbetween thegroups but parents of children with PKU reported more child
behaviour problems. Mtiple regressionanalysis identifid that psychological
resilienceand child anxious behaviour explained 35% of the variance in distiess f
parents of children with PKUBy comparison, psychological resilience and generic
child behaviouronly accounted for 19% of the variance in distress for parents in the
general populationThis has implications for developing interventioms clinical
settings that aim toreducep a r e distres® by enhancingheir psychological
resilienceand supportig them to manage chilbehaviour difficulties particularly
anxious behaviourFuture research shiguinclude larger, more diverse samples and

use longitudinastudy designs

Keywords:Pherylketonuria, parents;hild, distress behaviour, resilience

a7



Synopsis: This research study identifiethat psychological resilience and child
anxious behavioupredict 35% of the variance in distress experienced by parents of
children with PKU, whereas generic child behavipuwblems and resilience account

for 19% of the variance in distress for parents in the general population.

Introduction

Phenylketonuria (PKU) is a rare metabolic conditioat isdiagnosed in infancy and
requires lifelong managemen(Cleary 2015). Theondition iscaused by deficiency

or absence of phenylalanine hydroxylasea enzyme needed to convarhino acid
pherylalanine(Phe)into tyrosine(Moyle et al 200Y. In the absence of this enzyme,
toxic levels of Phe accumulate in the central nervgsses, leading to irreversible
damage to brain structures and cognitive functBliay et al 201 As Phe is found

in proteinrich foods, the main form of treatmefor PKU is a proteiarestricted diet

with amino acid supplemen{€ampbell and Ross 20p3arents are responsible for
managing their childds treatment for PKU,
regularly meeting with health professionals and submitting blood samples to measure
Phe concentration€ampbell and Ross 20pPue to this highevel of responsibility

and theadverse consequences of poor compliaceeing for a child with PKU is

likely to impacton levels of psychological distress experienced by parents

OPsychol ogisd atf i dasate afeemadlidnal suffering alaaterised by
symptoms of depression (lost interest; sadness; hopelessness) and anxiety
(restlessness; feeling teng€Prapeau et al 2012; Mirowsky and Ross 200Phis
concept $ widely used aan indicator ofmental healttstatusin clinical, population

and intervention studies (Drapeauat 2012).Researchinto psychologicaldistress
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hasencompassedrange ofoutcome measures, such as measuregess, quality of

life, well-being and depressioMass et al1998;Ridner 2004).

To date few studies have examinatistressin parents of children and young people
with PKU. Moreover the extant research has yieldedonsistenfindings. Parents of
children with PKUreport higher levels of depression and anxietympared to the
general populatio (MahmoudiGharaei et a011), butotherstudiss ugge st par ent
well-beingis comparable to control grougkazak et al1987) and in some cases,
superiorto parents of children with other biochemical disorddren( Hoedtet al
2011) These inconsistentfindings could reflectmethodological issues such tee
diverse ange of outcome measuresed across studiesome of which may not be
sensitive to the specific impact of PKU @sychological functioningBosch et al
2015) To overcomethis limitation, a recent largscale international studyeveloped

a PKU-specific questionnaire measuring quality of life pratients and their parents
(Bosch etal 2015). The findings revealed thaean scores on generic quality of life
domains were comparkbto the general population. However, parents of children
with PKU reported anigh emotional impact othe condition anxietyaround blood

Phe concentrations and guilt if the diet wasamthered to (Bosch et al 2015).

In order to support parents withetlspecific challenges of caring for a child with
PKU, first it is necessary to understatite differentfactorsthatcontribute todistress
Findings from esearch into longerm conditions, such as asthmagdicate that a
sense otoherence antamily hardinesgredics parentalwell-being (Svavarsdottir et
al 2000).High levels of parenting stress have alsonbesported in parents of young

children withtype 1 didetes (Streisand et al 2005xatiSfaction with social support
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was associated with parahtquality of life in researchon a range ofinherited
metabolic conditions (Thomas et al 201Bimilar findings are reported ithe
researcHiterature onPKU, with younger child agelen Hoedtet al 2011) andkevels
of personal hopefulnegsr e d i c t i disgesglLard e¢ ai2008)aMoreover, tild
adaptive functioning, satisfaction with social support and difficulty meeting the
chil dds h e akréefdunddomecaunt for808dokthe variancen parenting
stress(Waisbrenet al 2004). However, these findings arenot consistentacross
studies, as some reportmsignificantrelationshig betweendemographic variables
the demands of managing treatmand parental distre¢&unduz et al 2013Reber et
al 1987) Other findingssuggestthat althougtpsychological resiliencesia significant
predictor of sopasugpartasdild dgpersdéncyer® saot (Medford et
al under review)A recent systematic reviealsoidentified a number of limitations in
the current literature, including heterogeneitystndy methodologiessmall sample
sizes and an overall lack of studiésr(bler and Haren pres$. Thishighlightsaneed
for morerigorous researcto identify the factorsthat contribute todistress in parents

of children and young people wiBKU.

Another factorthat could affectdistress in parents of children who hdweagterm
conditions is the presence of child emotional and behavipuoslems (Craig et al
2016).Children with PKUare reported tpresent 1.5..9 timesthe rate ofbehaviour
problemsobservedin the general populatiofSmith and Knowles 2000Findings
across studies indicatagh rates of internalising problemsuch asdepression and
anxiety (Jahja et al 20103 reducedsocial competence and lack of autonomy in this
clinical population(Brumm et al2010) Moreover,individuals with PKU were found

to be twice as likely to exhibit repetitive movements (Klaverboer et af)186d
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impulsive behaviour compared to control grog@hrist et al 2006Smith et al 1988

This could be due to a number of reasdtlsvated Phe levels have been linked to a
reduction in the concentration of neurotransmitters dopamine and seyetbith are
involved in mood regulation and executive functionikglp and Whishaw 2003
High blood Phehas also been associated with increased rates of anxiety and
depression in children with PK(ren Hoedtet al 2011) and executive functioning
deficits, such as reduced iiditory control (Albrecht et al 2009)Alternatively, dher
studies reportmore internalising problems for adolescents with good dietary
adherencesuggesting that the restrictive nature of the diet itself could impact on

behaviour (Capglletti et al 2013).

However, he implications of thee findings arelimited due topoor experimental
control inmany of thestudies(Christ et al 2006and an overall lack of research in
this area (Smith and Knowles 200Mloreover, few studies have examinedthe
impact of child behaviour on paters 6 dandmanyefshe extantfindings are
correlational, making it difficult to infer a causatiomalationship Reber et al 1987
Therefore, m order to identify how best to support families affected by Piitdher

researchnto child behaviour anthe impactofthisop ar ent sidwadanted r e s s

The aims of the current study vego: (i) determine whether parents of children with
PKU aremore vulnerable to distress comparedhiose in lhe general populatiofii)

to examinebehaviourproblemsexperiencedy children with PKUin comparison to
their control peersand (iii) to identify what factors prediafiistressin parents of
children with PKU, distinct from parents in the general population. It was

hypothesised that parentsdafildren with PKU would repottiigherlevels of distress
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compared to pants in the general population and a higher incidence of child
behaviour problemslt was also hypothesisethat child behaviour problemsnd

psychological resilienceould predict distress parents of children witPKU.

The current studwas carried ouin conjunctionwith two otherresearch studies at the
University of Manchestenvestigatingireatment adherencpsychological welbeing
and parentsodo experi encieBKUdMedfczdaet al mngler f o r

review; Carpenter et al in press).

Method

Participants

Experimental group

Parents of children and adolescemtsre invited to participate in the study if their
child was between 0 and 1@ars oldand had a formal diagnosis of PKBxclusion
criteria werethe presence of any othg@hysical or mentahealth difficulties or

significant caring responsikiies that ould impactorp ar ent s di str ess

Control group

Parents of children and adolescents were invited to participate if their child was
between 0 and 18 years old and did not have a diagnosis of PKU, or any other
physical health condition. Parents wexgo invited to participate if they were not
affected by any other significant caring responsibilities, or any physical or mental

health problems that could impact distress levels.
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Measures

Demographic information

A demographic questionnaire (Medford et al under review) was used to obtain
information such as parent age, child age, average family incmde highest

gualification (see Apendix 1 for questionnaires).

Psychological distress

The General Health Questimaire (GHQ-12) was used to measure psychological
distress (Goldberg and Williams 1998). Higher scores on thisreqmift measure
indicate a greater severity of distress (anxiety and depression), with scores above 12
indicating distress within the clinicaange (Goldberg et al 1997). The GHQ has

shown good reliability and validity (Missen et al 2012), with an internal consistency

oftU= 0.70 (Kim et al 2013).

Psychological resilience

The Resilience Scale for AdultliRSA) is a selreport measure of pshological
resilience. It has six subscales: perception of self; social competence; structured style;
planned future; social resources and family cohesion (Friborg 20G8). Higher
scores indicate higher levels of resilience. Scores were summed thacgscales

to provide a total score for resilience in this study. Studies show good internal

consistency for total scores on the R&A{  OFril®oR) et al 2003).

Perceived social support

The Multidimensional Scale of Perceived Social Suppg®SPSS) was used to

measure levels of perceived social support (Zimet et al 1988). The MSPSS has three
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subscales: significant other, friends and family. It is scored using @dint likert
scale; the sum of subscale scores provides a total score ¢efveer social support.
The MSPSS has demonstrated good psychometric properties and internal consistency

(U= 0Zinget al 1988).

Child behaviour

The Eyberg Child Behavior InventorfECBI) is a parenteport questionnaire

measuring disruptive behaviauin children ages-26 (Eyberg and Ross 1978). The

ECBI has two subscales: an intensity scale to measure the frequency of behaviour
probl ems and a problem scale to assess w
behaviour as a problem. Higher scores ondgiestionnaire indicate higher levels of

behaviour problems, with a coff score of 131 for disruptive behaviour on the

intensity scale and 15 on the problem scale. High internal consistency scores are
reported for the intensity subscald £ .94) and theproblem subscaled(= 0. 9 2 ;

Axberg et al 2008).

The Developmental Behaviour Checklist Parent/Carer VergioBC) was used to
assess behaviour related to developmental disorders in families affected by PKU. This
guestionnaire measures the incidence dtidmehaviour and emotional problems over

a sixmonth period, for children agesl® (Einfeld and Tonge 1995). There are five
subscales: disruptive/ antisocial; salfsorbed; communication disturbance; anxiety
and social relating. A total score can alsochkiulated, with a clinical ctaff of 46

for behaviour relating to intellectual or developmental disabilities. The questionnaire
has demonstrated good psychometric properties, with internal consistencies ranging

betweeld= 0. 66 and U= subsclle§Einfeld and Tongd 2002). d u a |
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Child dependency

A child dependency questionnaire was developed by Medford et al (under review) to
measure how much a child depends on their caregiver to adhere to a low protein diet.
Scores on this questionnaire rangem 1-7, with higher scores indicating higher

levels ofthechildd sare dependency.

Procedure

Recruitment

To recruit parent®f children with PKU an advertfor the study was posted on the
National Society for Phengétonuria (NSPKU) websitenewsletter ananline social
mediasites(Twitter and Faceboglsee Apendix 3. The NSPKU is a Ukbased third

sector organisation that provides support to parents, professionals and adults affected
by PKU. The researchefOA) also attendedthree event®rganised by the NSPKU
including two conferences armlcommunity eventfo raise awareness of the study
Study adverts were displayed on the Cardiff University premises to recruit parents in
the general populatiofAppendix 3. Any parents seeking furthenformation were
encouraged to contact the researcher using the email address displayed on study

adverts.

All eligible parens were posteda questionnairepack containing the research
guestionnairesparticipant information shee@nd a consent forn{see Appendix 4
and 5).For parents in the general populatiguestionnairesncludedthe GHQ-12,
RSA, MSPSS and the ECBPRarentsof children with PKUwere asked to complete
the same questionnaires as those in the general population, with the additien of

DBC and he childdependencyuestionnaireAll parentswere provided with a pre
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stamped envelope to return the completed questionnaires and consentofdhas
researcherAn optout form was also provided for parents to fill in and return if they
no longer wished to participate in the studyn additional questionnairpack was
sent witha reminderletter (Appendix 5.8)f the initial questionnairgpack was not

responded to.

Once data collection was compledt parents were entered into a pridi&aw to win a

£100 shopping voucher.

Approval for the study was gained from Cardiff Universsighool of Psychology

EthicsCommittee(EC.16.07.12.45542; see Appendix3).

Statistical Analysis

Scores werenonnormally distributed for all parentreport measuresin the
experimental grougxceptfor ECBI intensity subscaland RSA total scorewhich
were normally distributedsee Appendix 6 for all SPSS outpuBubscale scores for
the MSPSS and thehild dependency scale wepssitively skewed. Scores on all
subscales of the DBC were negatively skewed, as were scores for thd i@ the

ECBI problem subscale.

In the control groupall scores were nenormally distributed except for the ECBI
intensity subscalethe RSAand the GHQ®L2, which were normally distributed
Subscales of the MSPSS were all positively skewed and scores on the ECBI problem

subscale were negatively skewed.
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Due to the high number of nerormally distributé variables and the small sample
sizes, bootstrappingpproaches were used to provide a-panametricalternativefor
tt est s, P e a r sandhnduliplecegressietased ond 000 samplekhis
processwas selected due to itsigher statistical powerthan other approaches

particularly forstudies withsmall sample sizes (Williams and MacKinnon 2008).

An independent samplestdst was used to compare levels of dis¢s and child
behaviour problems reported by parents of children with PKU to the general
population.Pe ar sonds cre usedetb sn¢asucenttee assaziation between
variables Bonferroni correctionsvere not used in the analysmsed onstudies
suggestingheseare inappropriatelyonservativeand can increase Type 2 error to

unacceptable levels studies with small sam@éBland, 1996 Nakagawa 2004

A multiple regression analysis waselected to examine the prediors of
psychological distress, as measured by scores on the-XZHRredictor variables

were selectebased orthe correlationdetween variables and GHI2 scores.

All data analysis was carried out usii§M SPSS Statistics 28oftware package

with the pvalueset at0.05.

Results

Participants

Experimental group

Forty-nine parerd contacted the researcher regardaigng part in the studyFour

parents respondedo the NSPKU website adve8 respondedio adverts posted on
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social media sites and 27 following the NSPkbhferences and community event
Forty parents returned completed forms and questionnaaniés two parents opting
out. Therefore, 38ligible parents were included, representing &o7garticipation

rate. Thirty-four childrenmet the age criteria for the ECBI and 28 for the DBC.

Six fathers and 32 mothers were represented. Four parents did not state their
household income; the mean value for the remaining 34 parents was £56,029.41
(range= £10,00050,000, SD=32,976.33)apdar ent s 0 meyarsandge was 4
months(range= 2559, SD=8.12. Parents reported a range of qualifications; five

(14 %) had a Masterods degree; 17 (46 %) had
Doctorates; four (11%) had Dipl cleves ; ei ght
(3%) and one parent did not state thaghest qualificationChild mean age was 8

yearsand 1 monthrange 117 years, SD5.36). Twenty-one (5%6) of the children

were female and 17 (46) were maleThe majority of families lived in the UK, with

30 (76%) from England and Wales (79%), thr8&6) from Northern Ireland, one

(3%) from the Republic of Ireland, three (8%) from Scotland and one family from

New Zealand (3%).

Control group

Fifty-six parents contacted the researcher about taking part in the research in response
to the study adverts.Thirty-two parents returned completed questionnaires,
representing a 57% participation rate. All children met the age criteria for the ECBI.

Thirty families met the age criteria for the ECBI.
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The sample represented eight (25%) fathers and 24 (75%) mofhersnean parent

age was 38 years (range=24, SD= 7.12) and the mean child age was 5 years and 6

months (range= 3 montiisl years, SD= 3.85). Eighteen (56%) of the children were

male and 14 (44%) were female. Two parents did not state their averagesibat

the mean household income for the remaining 29 parents was £73,333.33 (range=
£18,000150,000, SD= 33,777.50). A range of qualifications were represented:

Twentyt wo ( 6 9 %) parents reported Undergraduat
degrees; twq(6%) reported Diplomas; one (3%) hadlévels and one (3%) had
GCSEOs. Nineteen of the parents | ived 1in

(41%). English was the first language for all parents in both groups.

Descriptive statistics forscores on parenreport measures

Meanscores for distresswere comparable across the two groups (see Table 1), with
nine parents scoringbove thecut-off for distresgn the experimental group and six in

the control groupScores on measures @stience and sociasupportwere lower for
parentsof children with PKU compared to those in the general populaBarents of
children with PKUalso reported more child behaviour problemsth six parents
scoring above the threshold on th€H intensity subscale and fivan the problem
subscale. By comparison, three parents from the general population scored above the
threshold on the problems subscale of the EGRBE incidence obehaviour related

to developmental disorders was reportedbas with threeparents scoringbove the

clinical cutoff for behaviour related to developmental and intellectual disabilities

---------------------------------- Insert Table 1 here-------
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Independent samples testfor distress and childbehaviour problems

An independent samplegdstwith bootstrapping wasarried out tacomparedistress
and child behaviour problentetween the two samplésee Apendix 6.3. Reported
levels of distressas measured by the GHIQ, did not significantly dfer acros the
two groupst(68)= -.84, pp= .40 The extent to which behaviour was considered a
problemalsodid not significantly differbetween the samget(64)=-1.732 ppb= .08
However, bhe intensity d child behaviour problemsapproached statistical

significancet(64)=-1.911,po= .05

Correlations betweenparent-report measuresand distress

Experimental group

Scores on the GHQ2 were positively correlated withall measures ofchild
behaviour, with a significant relationshgmergingbetweenanxioussubscale of the
DBC and the GHQ12, p< .05 (see Table 2)A highly significant negatively
correlationwas found betweescores on the GHQ2 and the RSAp< .01. Negative
correlationsemergedoetweenthe GHQ-12 and subscales of the MSPS8xcept for
the friend subscale, whiclwas positively correlated with the GHIR. The dild
dependencyscale scores were positively correlated withthe GHQ12, and

significantly positively correlated withsubscales of the DB@x .05;p< .01.

-------------------- - Insert Table 2 here------------------emomrm e

Additional corelationanalyses were run to examine thesociatios between child
age and measures of behaviour problése® Aopendix 64). The findings revealed

significantnegativeassociatios between child age and the saltisorbed subskeaof
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t he DBC ( P.d5aprk 99 andtke intemsity subscaléeo t he ECBI ( Pear

r=-.49, p< .05. All other non-significantrelationships wees negative except for the

sociatrelating subscale of the DB@hich was positivé Pe ar s op8.585.r = . 12

Control group

The GHQ-12 was negatively correlated with aubscales of the MSPS8Ithough

these wereon-significant p> .05(see Table 3)A small positive correlation emerged
between the intensity subscale of the ECBI and scores on thel@H® .05 By
contrast, anegative correlatiomwas foundfor scores on the GHQ2 and the problem
subscale of the ECBPp> .05 Subscales of the MSPSS were highly significantly
positively correlated with each other, indicating a degree of overlap between these
constructsp< .01.Scores on the RSA wepmsitively correlated witlsubscales of the
MSPSS with a significant correlatio found forthe friendsubscaleRSA scores were
positively correlated with the problem subscale of the ECBI and negatively correlated

with the intensity subscale, although these weresigmificant p> .05

Furthercorrelationanalysis revealed a pasi correlationbetween child age and the
problem subsdéae of t he ECBI, p=(.68eirdicasinyg thatehavisur . 0 9
difficulties in older children were considered to be more problematic for parents in
this group. By contrast, aegative relationshigmergedbetween child age and the
intensity subscale of the ECBduggesting that younger children experience a higher

incidence of behaviour problerisP e a r s-024, p=s2D)r =

-------------------- - Insert Talde 3 here------------------m-m-mem -
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Predictors of psychological distress

A multiple regression analysis was carried out to identify the predictalistoéssin
parents(Table 4).The anxiety subscale of the DB&hd RSA total scores were
entered into the regression model basedth@ir significant correlationswith the
GHQ-12 (p< .01 and p< .05 respectively)and similar findings reported in the
literature (Medford et al under review)ogetter, these variables elgined 336 of

the variance in GHEL2 scores. RSA total scores was a significant predictor variable
(Fi naWlhp<.05),butt he anxi ety subscale ofp=the

18).

No significant correlations were found between GHZ) scores and scores on
measures of resilience, social support and child behaviour for parents of children
without PKU. Thereforethe intensity and problem ssiales of the ECBI and RSA
total scores were entered into the regression model to providatenl comparison
model of distress to parents of children with PRlblese variablesxplained 19% of

t he wvari ance -1P scorgs.aHowener, svbilst BSBEAl scores was a

significant predictor variableF(i n a-150, p< .01), the intensity and problem

DBC

subscales of the EQG&d.25ve=r56 and .45 respettively)al b s =

Discussion

This study had three aims; to examine levels of parentsiress, child behaviour

probl ems and deter mi ne wh adistressia famibes s contr

affected by PKU. Contrary to the first research hypothesis, levels of distress were
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generally low for peents of children with PKU and were nsimgnificantly different

to parents in the general population. This indicates good parentabeuadjin this

clinical population, which is consistent with studies demonstrating comparable levels

of distress to control groups and parents of children with other biochemical conditions
(Kazak et al 1987Ten Hoedtet al 2011). However, contrasting findingse also
reported (Gunduz et al 2015) and research suggests that many outcome measures are
not sensitive to the unique stressors associated with caring for a child with PKU
(Bosch et al 2015). In light of this, parental distress could have been maskesl by th

low specificity of the GHQL2 in the current study.

In accordance with the second hypothesis, parents of children with PKU reported a
higher intensity of child behaviour problems comparéd those in the general
population which approached statisticalignificance Parens of children with PKU

also reportedmore problematic behaviours thdahose in the general population
although this difference was naignificant These findingsare consistent with the
relevant research (Smith and Knowles 2000)erestingly, for parents of children

with PKU, psychological distress wgmositively correlated wittgreater satisfaction

with social support from friendsOne possible explanation for thsthat parents of
children with PKU who seeksupport from other parents may draw negative

comparisondetween their childreand feel morelistresseds a result

For parents in the general population, a trend emerged whereby parents who
considered their c¢childbdbs behaviourof to be 1
psychological distress. This could reflect high rates of sumsaiing behaviour in

this group or the protective value of resi
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Although scores on measures of child behaviour were generally low, mean scores on

the DBC were highest forantisocialdisruptive behavioyrindicating a relatively
higher prevalence of this form of behaviouProblems with social relating were
positively correlated with child ageyhich isin line with research indicating lower
social competence in adolescents with P®Jumm et al 201D Negative trends
emerged between child age aall other subscales othe behaviour measures;
suggesting younger children experience a higher rate of melmayroblems
generally partialarly selfabsorbed behaviourThis is consistent with research
demonstrating he predictive valwue of younger
Hoedt et al 2011)Behaviour related to anxiety was sigcdintly correlatedwith

p a r edsttessOin line with the relevant researChalg et al 2016Jahja et al 2013

Taken together, these findings suggesit childrenwith PKU present withdifferent
behaviour problems at different developmental stagesyhich have urgue
implications for distress in parentsBlowever,behaviour related to anxiety can be

considered as morteoublesome for parentgspecially parents afoungerchildren.

Of note, no significant relationships were found between subscale scores on the ECBI

and psychological distress, whereas thexiety subscale of the DBS6ignificantly

predicted distress. This indicates that generic child behaviour scales may not be

sensitive to the specific difficulties experienced by children and young people with

PKU.

To adlress the third hypothesis, a multiple regression analysis was carried out to

determine the predictors op ar e nt s 6 Combistent with sttee hypothesis,
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behaviour problemsand psychological resilience predicted distress in parents of
children with PKU, withpsychologicalresiience as a significant predictofhese
findings suggest that whilgtnxious behaviour in children is associated wiggher
levels ofdistressfor parents psychological resiliences a more power predictaf

this. Similar findings are reported in thaelrature, with researctiemonstratinghat
psychological resiliences a stronger predictor @f a r edisttessban social support

and child care dependey (Medford et al under reviey. By comparison,
psychological resilience was the only predictor of distress identified for parehts in
general population, suggesting this trend is not unique to parents of children with
PKU. However, no significant cogfations emerged between child behaviour and
distess for parents in this group. This suggests association anxious child
behaviour and paraamqueirénd fdriamilies affected pdPklW | d b e

however further researdh needed to drafirm conclusions about this.

Critical evaluation

Whilst the currentstudy is important in adding to the evidence regargingr ent s 0
distress thae are several limitations thaear considerationA potential constraint

was the use of paremeport measwes. Issues of reciprocal causation have been
highlighted in the research with parents of children with health condititii@xd et

al 2010;King et al 1999 Shemesh et al 20p5wherebyp ar ent s6 own di str
influencethe overreporting oftheir ch | digiressOther studieseport highrates of

child emotional and behavioural problems in families with poor psychosocial
functioning making it difficdt to infer the direction of theelationshipbetween child

behaviour and parental distrggsnge et al 2005)ncludingan objective measure of

child behaviouin the current studgould have controlled for thepetential biass.
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The size of the sample could have limited the validity ofrésearcHindings. An a

priori power calculatiowasconducted using G* Powgwhichsuggested a minimum
sample size of N=10Was neededor a multiple regression analysiBhis indicates

that thestudy design was underpowered to detect a sigguit effect where one
existed. However, a range of minimum anple sizesfor multiple regressiorare
reported in the litetare, with some as small as N=dependingon the number of
predictor variablegKnofczynski and Mundfrom 2007)Moreover, given the low
prevalence of PKU in the general population, sample sizes in the literature have

tended to be small (Abler and Hare in prekss

A further limitation was the sampling methodised It could be speculated that
recruitingmembers of national charityskewed the data by representpayentsvho

are currently accessing suppoind thereforeexperiencelower levels of distress
Moreover, a large proportion of theparticipants were recruited through NSPKU
events, including two conferencasd a community evenivhich wee more likely to

have been attended by highly motivated famillagthermore, éw participantsfrom

lower socioeconomic backgrounds were represented in the current study Sdnsple.

could have influenced the findings by sampling familigso are exposed to fewer
socioeconomic pressures, thereby representing parents who are less distressed and

children who experience fewer behavipuoblems

By cortrast, findings from a recent study, which recruited parents and tlareugh

NHS Trusts in Englandrevealedhigher mean scores for psychological distress

(Medford et al under reviewlIt could thereforebe argued that recruitinthrough
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clinical servies provides a more representative sample of families affected by PKU.
Moreover, it is also possible that parents who volunteered to participate in the study
experiencedower levels of distresshan those who did not. However, it was not

possible to discerthis, as reasons for ngarticipation were not provided.

Higher rates of inherited metabolic conditions are reported in groups with
consanguineous marriagesich asn travelling communitiegThomas et al 2017)t

could be speculated that familiesorh suchgroups experience difficultgaining
regular access to services due to lifestyle faciaimay experience higher levels of
distress as a result. Moreovéinere may be differences in how illness and diet are
perceived in such minority groups, which could also impact on child behaviour
problemsa n d p ar e nTheréforedutue tesea@dsbouldfocus on measuring
par ent siblarder,morerdigesessampleto gain a deeper understanding about

parentsodé distress in PKU.

The cross sectional design of the study may haveddhhe validity of the results due

to the lack of control over extraneous variables. Moreover, it was not possible to infer
a ausational relationship based on the design of the sBydgontrast, a longitudinal
design could have enabled greater accuracy for observing external influmnces
par ent s,osucld assdevelepmental trendehis would have allowedirmer
conclusios to be drawn around a causal relationshipe o the small number of
parents recruited in the current study, it could be arguddiritexviews may have
providedmore enriched data regarding the factors associateddisiitess However,
arelativestrength in the design of the current study was the use of a control group to

account for the factors associated with parenting a healthy child.
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Implications for clinical practice

Based on the findings in the current studyisitikely to be beneficialif supportis
tailored to enhancepae nt sd p sy c h ol andthecnaahagererd childl i enc e
behaviour problems, particularly anxious behavidyproaches such as Acceptance
and Commitment Therapy (ACHBre shown taeduce distress parents of children

with autism Blackledge and Hayes 200@nd could help build psychological
resiliencein parents of children with PKU throughanaing negative, yet accurate
thoughts about the condition Alternatively, familybased interventions, such as
systemicFamily Therapy Farrell et al 200Rand child-focused Cognitive Behaviour
Therapy (CBT) with parental involveme(Barmish and Kendall 2005ould help
parents to manage anxiouhild behaviour.Howe\er, it should be noted th&ew
families from lower socioeconomic backgrounds were represented in the current
study. This may limit the generalisability of the findings to clinisatvices, which

are likely to be accessed by families from more diverse backgrounds. Theleésee, t
findings should be corroborated with clinical studies to infofforther

recommendations in thfgld.

When assessing for anxious behaviour in clinical settings, it should be borne in mind
thatchild behaviourproblems were not identified by the ECBI. Thisggests routine
screening using the DBC could help identify an unmet need for families affected by

PKU andhighlights an area for service development

Recommendations for future research

Longitudinal studies coultielp identify developmental trends ichildren and young

people with PKU and the challenges for parents associated with this. Thishetuld

68



further tailor support fofamilies. To understandhe potential causes @nxious
behaviour in children and young people with BKiuvould bebeneficialto measure
this in relation to Phe levelparenting practices nd si bl i ur.gFsitdre behavi
research with families frommore diversebackgrounds couldalso help identify

additionalvulnerability factors fofamilies

Conclusion

Findings from this study suggetsiat levels ofpsychologicaldistressare comparable
between parents of children with PKU and those in the general populdowver,
children with PKU were reported to experienaehigher incidence obehaviour
problems tharnthose in the general population. When building a model of distress for
parents of children with PKUnultiple regression analysis showatkiousbehaviour

in childrenand psychological resilience in parents explained for 35% of the variance
in distress By comparison, generic child behaviour problems and psychological
resilience accounted fanly 19% of the variance in distress for parents in the general
population.These findings build on existingsearchand further highlighg the need

to supportfamiliesaffected byPKU.
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Table 1 Descriptive statistics for parent-report measures for parents in the

experimental group (Group 1) and control group (Group 2)

Measure Group N Mean (SD) Range(Scale range)
GHQ-12 1 38 10.29 (2.96) 4-18(0-36)

2 32 9.63(3.66) 1-17(0-36)
RSA 1 38 179.32 (24.00)123216(33-231)

2 32 191.06 (20.15)135220(33-231)
MSPSS friend 1 38 21.39 (6.34) 5-28(4-28)

2 32 24.16 (6.00) 4-28(4-28)
MSPSS family 1 38 22.26 (5.57) 4-28(4-28)

2 32 23.38 (5.75) 4-28(4-28)
MSPSS sig. other 1 38 24.18 (5.62) 4-28(4-28)

2 32 24.66 (6.42) 4-28(4-28)
MSPSS total 1 38 67.84 (14.08) 16-84(12-84)

2 32 72.16 (17.39) 12-84(12-84)
ECBI intensity 1 34 103.56 (31.03)42-168(38-266)

2 30 88.63 (21.48) 48-126(38-266)
ECBI problem 1 34 6.56 (7.79)  0-29(0-36)

2 30 3.60 (4.46) 0-17(0-36)
Child dependency 1 38 5.89 (1.72) 1-7(1-7)
DBC antisocial/ disruj 1 28 7.18 (6.86) 0-27(0-54)
DBC selfabsorbed 1 28 3.89 (4.46) 0-21(0-62)
DBC communication 1 28 1.79 (2.44) 0-10(0-26)
DBC anxiety 1 28 2.89 (2.87) 0-11(0-18)
DBC social 1 28 1.54 (2.22)  0-9 (0-20)
DBC total score 1 28 18.82 (16.34) 0-60(0-192)
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Table 2. Correlations between demographic data, parefeport measures and childoehaviour for parents of children with PKU

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. MSPSS sig. other
2. MSPSS family 61+
3. MSPSS friend 49 .30
4. MSPSS total score .86"* AT N
5. ECBI problem -14 -.35 .24 -.08
6. ECBI intensity -.32 - 49 -.08 -.36 A2
7. GHQ-12 total score | -.08 -31 .07 =12 A1 .18
8. RSA total score .00 A7 .03 .08 -.04 -.18 - 52
9. DBC disruptive -.19 -.29 .08 -.15 .65** | .67** | .23 -.10
10. DBC selfabsorbed | -.60* | -.73** | -.35 -.68** | .55** 73 A1 -.10 59
11. DBC communicate | -.38* -66" | -.17 - 48 37 S56%* | .27 -.22 B1** B7**
12. DBC anxiety -.28 -.36 -11 -.30 .26 .38 A5 -.19 54+ .38 53**
13. DBC social relating | -.15 -.33 .20 -.10 A48* .38 A1 .00 1|45 .62F* 56"*
14. DBC total score -.40* -55%* 1 -.09 - 41 59** 1 .28 -.15 .90** TT* .82+ A2 9%
15. Child dependency | -.10 -.28 A1 -.10 A40* S50 A7 -13 .33 .30 .28 A8+ A3 A2

*p<.05; **p< .01
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Table 3. Correlations between demographic data and parenteport measures

for parents in the general population

1 2 3 4 5 6 7
1. MSPSS sig. other
2. MSPSS family O1**
3. MSPSS friend 87** | .84**
4. MSPSS total O7** | .96%* | .95**
5. ECBI problem -08 | -.02 | -.09 | -.07
6. ECBI intensity -24 | -22 | -21 | -24 | 22
7. GHQ-12 -03|-10| -06 | -.06 | -.24 | .02
8. RSA total score 28 | .21 | 37| 30 | .09 | -.08 | -.20

*p<.05; **p< .01
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Table 4. Multiple regression analysis to examine thepredictors of parental

distress

Criterion variable: GHQ -12 total score for parents from the general population

Enter B SEB Finalp R2 F change
RSA total score -.06 .02 -.45 .04*
DBC anxiety .36 .23 .36 .18

.35 8.32*

Criterion variable: GHQ -12 total score for parents from the general population

Enter B SEB Finalp R2 F change
RSA total score -.09 .03 -.50 .01
ECBI problem -.02 .04 -.13 .55
ECBI intensity -.20 15 -.25 15
19 3.25*

F changé p< .05, **p< .01
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Paper three

Critical Review

Introduction

Evidencebased practice requires clinicians to integrate clinical knowledge and
expertise with the best available research to infibrair practice (Gopalakrishnan and
Ganeshkumar 2013). However, the vast number of studies published across health
disciplines presents a challenge for cliniciansetmaininformed with the most upo-

date research. Further, the varying methodologicalityuaf published studies can
make it difficult to interpret and apply the findings across clinical populations.
Systematic reviews have become an increasingly important tool for overcoming these
barriers, by enabling efficient access to Itlest qualityevidence (Gopalakrishnan and
Ganeshkumar 2013Ry providing a synthesis of tHeody of evidencén the context

of its scientific rigour, systematic reviews help estabiish applicability of findings

to different clinical populations (Mulrow 1994).

As scientistpractitioners, clinical psychologists are trained at doctorate tevee
critical consumers afesearch and to contribute to the knowledge base through further
studyand evaluation (British Psychological Society 2014). Applying these research

competencies is therefore integral to the professional kdeeover, contributing to
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the evidence base through further research is valuable for informing policy, service
development and clinical practice across disciplines. As part of the requirements for
the Doctorate in Clinical Psychology, the systematic review and empirical paper in
the current thesis were carried out to offer a contribution to the field of inherited

metabolicconditions

This paper aims to provide a critical review of the researebegnmted in the current

thesis 6 An Il nvestigat i onbeing rando chilgp dehaviour ain we l
Phenyl ket onThe paper WilPbhadwiyledl into three parts: part omvaill

focus on the development and interpretationtioé empirical study part two will

explore thesystematic review, part threwill focus on the dissemation of the

findings and part fouwill provide my persoal reflections

Part one. Empirical study

This section will provide a reflection on the process of designing, implemeantithg
analysing the research that was carried out for the current thesis. The rationale for the
decisions that informed this work and the challenges that arose will be discussed. A
critical evaluation of the research findings and their implications for yhéorther

research, clinical practice and service development will also be provided.

Rationale for the research topic

Prior to starting clinical training, my previous roles in the NHS involved working in
medical settings with individuals who were experiencing cognitive, behavioural and
physical health difficulties fated to dementia and acquiregdlmatic brain injury.

Although the majority of my clinical work was delivered in a-tm®ne format, |
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was struck by the impact of these conditions on the whole family system. For
example, families were often required to adjust to new treatment regimes, significant
lifestyle cranges and had to cope with the medical uncertainties associated with their
| oved oneds <condition. In addition to
functioning could in turn impact on the person. From these experiences, | developed
an interest in tb way that services are configured and the potential missed
opportunity to work alongside families and other members of the sy&tédawing

the onset of a serious physical or mental health problem.

During clinical psychology trainingl have beeneagerto pursuemy interest in
systemic workingas much of my previous experience hassolved working with
individuals. Therefore, when developing a topic for my thesis, | was motivated to
carry out research in this arda. addition to this, much of mypreviows research
experience hadhvolved carrying out qualitative methadsence discussions with

my appraisal tutor highlighted competency needs in quantitative design, methodology

and analysis and working with families

Initial considerations

An initial ideal had for my research topic was to investigdte needs of families
following the onset of maternal pggsartum psychosis. | was particularly intessstn

a potential unmet need amongsthers Research in this area might have produced
recommendationr clinical practice and service developmenbwever, following a
meeting with a consultant psychiatrist working in the field and correspondence with a
national third sector organisation, it transpired that a similar research project was

alreadybeing coducted with fathers at that time. | reflected on the potential practical
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challenges this could bring in discussions with a member d@iamPsyprogramme

staff. This highlighted thagiven the small sample population, recent involvement in

a similar stidy could negatively impact arecruitmentd ue t o départi ci pant
therefore discussed alternative research opportunities with the consultant psgchiatri
working in the field, buthese were focused on the individual as opposed to the wider
system Hence, | chose not to pursue thasearch topic for the thesikistead |

carried out scoping searches of the literatur@sycthologicafunctioningin families
affected byphysical health conditions. Thigvealeda heightened vulnerabilityo
distress in parents of children and adolescemt®ssa range of longerm conditions,

such as neurodevelopmental disorderstgpd ldiabetes Craig et al 2016Driscoll

et al 201(. Severalstudiesalsodemonstrated a link between parental voeling and

the physical and psychological functionirg children For example, famihpased
interventions were shown to reduce parenting stress and improve physical health
outcomes in children and young people with chronic pain and diabetes (Eccleston et
al 2003; Wysoki et al 2005). This highlighted the potential value of investigating
parental weHlbeing in supporting children and young people with physical health

conditions.

When considering this research topic | atsmsulted the relevant policy. The link
betweenparentalwelb ei ng and chil drendés emoti onal an
widely documented, as was the need to support the whole family in services for

children and young people (Public Health Wales 2013; Royal College of
Paediatricians and Child Healthalés 2016). In addition to this, the NHS Outcomes

Framework for 2016017 outlinesthat improving healthrelated quality of life for

individuals and their carers a key indicatorfor families affected by longerm
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conditions (Department of Health 201&)ith these policies and with my competency

needs in mind, | decided to carry out my research in the field ofterng conditions.

Rationale for studying parental wedking in PKU

When examining research conducted across different health conditions,atvidant

that only a small number of familyased studies had been carried out in inherited

metabolic conditionsRead 2003Siddiq 2016 Ten Hoedt et al 20311 therefore

discussed potential opportunities for carrying out research in this field witdnden

of staff on theDClinPsy programmewho had clinial and research expertise in this

area. From these discussions and my own additional reading, | became aware of the
increased vulnerability to distress in parents vage ahigh level of responsibility

for managing h e i r condition(Gbasimo andHazen 2013)Moreover, | learned

about the high onus placed on parents of
daily diet and treatment regin{&unduz et al 2015). In particular, | wasugk by the

need for parents to gain control over the
diagnosis, to adapt family routines accordingly aodethe adverse risk o€ognitive

impairment if treatment was not strictly adhered This resonated witthme as

growing up a close family friend was affected by cystic fibrosis and | observed the

ways that her parent@dapted to capwith the demands of the treatmem their

everydaylives. Therefore| felt there wawaluein examiningthe different factors that

affectparental weHbeingin families affected by PKU.

UK guidelines for the management of PKlighlight the needior multidisciplinary
working with children, young people and their parents. For examiples
recommendd that clinical psychologist® a s gatiesttand pareninderstanding of

the need for dietary treatmeahand doster parent and patient motivatidle comply
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with treatmentdé (NSPKU 2014). European
routine assessmerdf psychosocial functioning at distinct staget the young
per sonods dte vefectochliange tsuch as the transition of treatment

managemerirom parents to patien{san Spronsen et al 2017).

With these different factordan mind, | decided thafurther research into the well
being of parents who care for a chiiith PKU was importantor informing clinical
practice, service development and potentially contributing to future policy in PKU. |

therefore chose to study this topic for my doctorate research.

Developing the research design

Given the paucity o$tudiesinvestigatingparentalwell-being inPKU, | consulted the
relevant evidencdor other longterm conditions. A paper by King et al (1999)
described a model of welleing for parents of children with disabilities. The factors
that were shown to be associated with reduced tedistress includedower leves

of child disability; familycentred caregiving; social supporéffective coping
strategiesfewer child behaviour problems and higher satisfaction with support from
services (King et al 1999Findings from this research @ed thatfamily-centred
caregiving, social support and child behaviour problems each significantly predicted
parental welbeing, with child behaviour problems as the strongest predictor (King et
al 1999).1 also researchedther models of parental wadking in the literaturesuch

as the risk and resilience model (Wallander et al 1989). This model suggestiskhat
factor®) such as psychosocial stress and child disability, can be ameliorated by
Gesistance facto@ssuch as social support apgychological resilience (Wallander et

al 1989).Moreover, thesystematic review was simultaneously working disee Part
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two) highlighted a need for further research into child behaviour problems,
psychological factorgsuch as resiliencegnd the demarsdof managindreatment for

PKU. | was therefore wtivated to investigateupport within the social network, child
behaviour difficulties, psychol ogi cal resi

their parentin relation to parental welbeing forthe empirical study.

Discussions with my research supervisor highlighted a similar study that was being
conducted as part of the clinical psycholapctoralprogramme at the University of
Manchester. | subsequently met with two trainee clinical psyclsttoimmn Manchester

to discuss this work, whichncluded a qualitative study investigatimgar ent s 0
experiences of caring for a child witAKU and a quantitative study measuring
parenting stressreatment adheren@nd psychological welbeingin matenal carers

of children and adolescents with PKU. Given the overlap between these projects and
my own in terms of studying parental wbking, we met with their respective

supervisors and discussed the potential value of collaborating on this work.

A componeh of the quantitative study involvedanalysirg parenting stress,
psychological resiliencethe childd scare dependency and social supposing
multiple regression analysis, to identify the potential predictors of parental well
being The data for thigroject hadalreadybeen collected and we discussed the
option of mybuilding on this work bymeasuringchild behaviour problems. The aim
would be toextendthe regression model to gain a broader undersigndf the
predictors of parental welleing in PKJ. We also discussed theoption of my
administering the samparentreport measuregi.e. parenting stress, psychological

resilience,child dependency and social support) and a measure of child behaviour
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with a control group The aim of this would b&o identify the factors that predict
parental welbeingin families affected by PKU, distinct from families in the general

population.

As the data for the parengport measure@xcept child behaviout)adalreadybeen
collected for the Manchestbased research, vagreedto submit an amendment to

NHS ethics to enable me to access this data. | planned to contact the families from the
database to ask them to fill in additional measures of child behaviour and eecruit
control groupindependently of thisHowever, when | contacted the University of
Manchester and Cardiff University ethics departments to discuss this amendment, a
number of challenges were highlighted to me. For example, the participants who had
been reruited for the existing research had not provided informed consent to share
their data or to be contacted about future research.pfésudedme from accessing

the existing database or contactingstearentsabout my additional researghthout

approwal viaa new NHS ethics application.

It wasalsohighlightedto methat the two trainee clinical psychologists would need to
obtan written approval from the three NHS Research amyéopmat demrtments
involved intherecruitmentof parentdor thar researchUnfortunately the processof
ascertaining whether or not | could submit an amendmmaatakenuntil June 2016
and the trainee clinical psychologists were due to graduate frorriversity of
Manchester doctorgdrogramme in Septembdrfelt that thiswas not enough time to
process a new NHS ethics application and receive approval frorthribe NHS
Research and Development departments. | therefeceded torecruit participants

independently of the Manchesteased projects.
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Whencollating the questionnaires for the study, | chose to use the same measures of
demographic informatiorpsychological resiénce,child dependencysocial support

and psychological distress were used in the Manchesbaised researclas these
were wellvalidated questionnaires which addressed the aims of my datgover,
using these questionnaires would enable the findings from my studydontygared

with the existingManchesteibasedresearchWhen decithg on a measure of child
behaviour | chose to use th&yberg Child Behavior Inventory as was welk
validated measure of behaviour problems in the general populatiabling me to

use this scale with both the experimental and control grdnpsew of thelimited
research intehild behavwur difficulties in PKUto date(Smith and Knowles 2000), |
also decided to administer an additional measure of behaviour related to
developmental and intellectual disabilities in the PKU sampdeidentify any

behaviour difficulties relatedtthe condition itself.

| discussedhe option ofexcluding the measure of parenting stress (the Pediatric

Inventory for Parentsjvith my research supervisoas this did not align with my

reading of the relevant literatuen parental welbeing in PKU Moreover,| was

wary of the potenti al overl ap between par e
and psybological distress. Therefore, vdecided to exclude this measure from the

study design.

Recruitment

As | planned to carry out a multiple regression analysis, | aimed to recruit a minimum

of 40 participants in the experimentabupand 40 in the control group, based on a
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rule-of-thumb indicating 10 participants are needed per predictor variable to ensure
adequate statistical power (Field 2009). However, given the low prevalence of PKU
in the general population (Cleary 2015), | was wary of the potential challenges
associatedwith recruiting a sample ofthis size. | approached local cliniciats
discussrecruiting families through NHS settings south WalesUnfortunately, the
clinicians working in this area were unable to collaborate on the project due to
competing service demands at that time. Therefore, my supervisor and | discussed
alternative methodsf recruitment and the associated strengths and limitations. We
decided that recruiting through national charity could pose some challenges, such as
potentially accessing a smaller, more homogenous sample. However, a potential
benefit was reaching familigsom a wider geographicarea whaomay also be more

motivated to participate in research.

| therefore approached the National Society for Phenylketonuria (NSPKU) about
recruiting through the charity and we agreed that | could recruit parents of children
with PKU through adverts on the charity website and the online social media sites. |
gained ethical approval from Cardiff University to proceed with this and to recruit

parents from the general population through adverts posted on the Cardiff University

premises.

After severalmonths, | had recruited a number of parents in the general population
but very few parents of children with PKU. One of my hypotheses about this trend
was that parents of children with PKU receive a lot of information about charity
events, conferences and workshops run by the NSPKU and therefore may not attend

to the study advert. A further hypothesis was tlaiepts of children with PKU might

9C



be less motivated to participate in the research given that there was no immediate
benefitto themselves or their family. | also wondered whether high levels of stress in
parents of children with PKU could mean they lack the time or energy to participate

in research studies.

To discuss ways of recruiting more families for the stubyhad seeral email
conversations with the staff from the NSPKU. One option that was discussed was
attending events organised by the society. | felt that this would enable me to talk to
families faceto-face about the research, my rationale for doing it and thenpa
benefits for the PKU community. As the study reliedpoar ent s wi |l I i ngnes
up their personal time with no direct benefit to themselvesso thought that these
discussions might increagkeir interest in contributingo the research. Thefore,

before attending these eventsgonstructed érief summary of the study and my
rationale for carrying this outp convey this inconversation with familiesl also
submitted an amendment to my ethics application enabling me to hand out
guestionnaire packs at these events, should families express an interest in completing

these.

Although these changes enabled me to recruit more participants, | was still
signficantly below the target number of families by December 2016. | therefore
thought about other ways of recruiting parents, such as utilising resources within the
NSPKU staff team. Initiating more discussions with NSPKU staff members led to
greater activijg on social media sites, with more staff posting about the study. This
helped increase awareness of my research within the PKU community and had a

knockon effect on the number of parents volunteering to participate. In addition to

91



this, | arranged to attel a national threday conference organised by the NSPKU to
present a poster of my preional research findings (segpendix 9). | felt that this
offered a valuable opportunity to give something back to the societglmveed me

to discuss my researchith the conference attendees. Several families volunteered to
participate in my research durirte conference. It is possibtlat talking with
families faceto-face andshowng some of the merging findings of mystudy
encouraged therto volunteer, aglid the multiple other research presentations that

took place over the weekend.

Overall, | was able to recruit 38 participants in the experimental group and 32 in the
control group. Although small, this sample size was deemed sufficient to run my
statistcal analyses based on the literat@gmofczynski and Mundfrom 2007)On
reflection | could have attended more events held by the NSPKU and other
organisations tgresentmy researchwhich could havencreased participation rates

in the studyl could ako have tried to recruit families through NHS trusts in the south
west of England. This may have enabled me to access a naitgps of participants,
potentiallyyielding amore representative sampheny future studies should take this

into consideration.

Critical evaluation of the empirical study findings

Overall, the findings from the empirical paper highlighted a higher incidence of
behaviour problems reported by parents who care for a child with PKU compared to
parents in thegeneral population. iGld behaviour difficulties andower levels of
perceived social support from family predicted distressaremts of children with

PKU, a trend that was not found for parents in the general populafibough these
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findings are consistent with the reéet literature (Fidika et al 2013), there were some

unexpected results and limitations of the findings that warrant further discussion.

The findings revealed a nesignificant difference in theeportedintensity of child

behaviour problems between paseof children with PKU and parents in the general
populationsample However, the extent to which parents considered theid @it

behaviour to be problematdid significantly differ between the two samples, with

parents of children with PKU reporting meoproblematic behaviouOne possible

explanation for this findingnight be due to a difference in the way parents interpret

and | abel their childds behaviour. Parent
behaviour changes as being the result of theif chbs condi ti on and 1
problematic.They may also benorevigilant ofc hanges i n thejr chil o

given that thiould be related televated Phe levels (Smith and Knowles 2000).

For families in the general population samp#,negativecorrelation emerged

between parental distress andeported problematic behaviouin children This
indicates that parents who considered thei
were, in fact, less distressethis could reflect a higher incidence lbélp-seeking

behavwour for parents in this group or the protective impact of psychological
resilience. However, this trend is counterintuitive to what might have been expected

and could reflect an anomaly in the findings, especially given the small ssizglef

this group.

By contrast, psychological distress was correlated vailh measures of child

behaviour 6r parentsof children with PKU, suggestin more child behaviour
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difficulties could lead to higher levels of distress in parantshis sampleHowever,

as these findings were correlational, an a
own distress impacts on their perceptions
line with this, findings from studies with parents of children withetyb diabetes

suggest highelevels of stress and anxietyaaes soci at ed parentso per

childdés behaviour as being more probl emati

Overall, the empirical findings indicated that the younger the child, the higher the

number of behaviour problems that were identif@md the parenteport measures

This could be explained by the relative inexperience of parents in managing the
condition and t he overal/l greater demand s
However, an exq&ion to this concerned social relating difficulties and the extent to

which parents perceived t heasrefleaedinitheds beh:
social relating subscale of the DBC and problem subscale of the ECBI. Both of these

variabls wer e corr el at ed wi ®@nk potertial lexgplanatiorofer ol der
these trends is the implications of the treatment regime for adolescents with PKU.
Adolescence is often associated with striviog autonomy and independence from

authority figureqSpear and Kulbok 20047 his conflicts with the close involvement

of health professionals and parents in managing the treatment and diet regime in PKU

(Smith & Knowles2000). Furthermoreadolescents with PKU have been shown to

experience low autonomy ambor integration with their peer group due to the need

to adhere to a strict diet (Brumm et al. 2010; Weglage et al. 1992). These difficulties

could therefore account for the higher rates of social relginglemsreported by

parents of older childrem the study and the extent to which parents perceived these

behaviours as problematiddowever, a similar relationship emerged between
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increasingchild age angbarent reports gbroblematic behaviour in the control group,

suggesting that this trend reflectsallenges associated with normal development.

To assess the ecological validity of my findings and their relevance to clinical
practice, | met with &linical psychologistwith experience ofvorking in thefield of
inherited metabolic conditiond his highlighted a different demographaf families
presenting to servicesompared tothose represented ithe empirical study. In
particular,a higher incidence of families from lower socioeconomic backgrouamiis
many from travelling communitiegverepresentingto paediatric health serviceBhis
indicates that the sample in the empirical study may not be representative of the PKU
population in the UK, possibly due to the method of recruitment. Therafoie,
possible that a sampling bias the currentstudy skewed thedatatowards families
from higher socioeconomic backgroundd)o are arguably less distressg@distry et

al 2002) However, sampling through a clinicabervice could also introduce a
selection bias imccessing disproportionately distreed sample, as families who are
coping well might not attend clinical appointmen#s. more accurate sampling

strategy in future might becruitingthrough a PKU case register.

Implications for theory and further research

The final regression model revealed perceived social support from fdrafgviour
related to anxietypsychological resilience, sliuptiveantisocial behaviouand the

total number of behaviour problems related to developmental and intellectual
disabilies predicted psychological distress in parents of children with PKU. These
findings are consistent with the relevant literature (Fidika et al 2013) and other

models of weHbeing in parents of children with lorigrm conditions (King et al
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1999). Howeverto date, few studies have measured the impact of child behaviour
problems on parental webleing in PKU. Therefore, it coulde argued that these
findings offer a unique contribution to the fielaf inherited metabolic conditi@by
highlighting the impat of perceivedchild behaviouproblemson parental welbeing,

informing further research in this area.

Future researchcould corroborate thempirical findings in the current thesisvith
otherfamily-based studies in PKU. With further research in this area, it may also be
beneficial to construct a conceptual model of parentatietigin PKU, for example

using structural equation modeling. This could help develop an understanding of the
interactions between child behaviour, distress, coping and caregiving in families and
provide a framework for futurénes of enquiry In addition to this, the impact of
support from thiresector organisations and NHS services could be measured and
incorporatedinto a theoretical model of parental wbking. Given the limited
literature on psychological interventions with this clinical population, future studies
could also incorporate practitsed evidence to buildn the existing knowledge

base through publing servicebased research.

Investigation ofwhy some children with PKU present with behaviour problevas

beyond the scope of this study. Howevarsgible explanations include the impact of
elevated Phe levels, poor treatment adherence, culturabamly values around diet

and iliness or parenting practicésr examplechildrenwith PKU could present with

more rigid, obsessive behaviour because this is how they have learned to manage the
strict nature of the diet. Future studies cobklp identify the possible causes of

behaviour problems ifPKU, for example by measuring the behaviour of siblings
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without the condition.Furthermore involving families from diverse backgrounds,
such as travelling communities, in future research could help idepttigntial
vulnerability factors in relation to child behaviour problenas higher rates of
inherited metabolic conditions are reported in communities with consanguineous

marriages (Thomas et al 2017).

Implications for clinical practice

The findings in theempirical studyhave a number of implications for clinical
psychologists working in NHS service&s there aranultiple potential explanations

for why children might present with behaviddifficulties, this highlights the need for

a detailed assessment and formulation of
biological, psychological and social factors that couldmp a c t on t he ch
behaviour Gaininga more indepth understanding of thiea mi | y6s needs woul
interventions to be tailored more appropriately, which would arguably be more

effective than offering aonesizefitsé all approach, such as a behavioural parent

training programme (McCart et al 2006)Further by understandg the factors that
contribute to a familyds distress, clinica
the system, as opposed tdfering oneto-one interventionsonly (Barmish and

Kendall 2005; Brestan and Eyberg 2010)hisT work could involve offenng

consultation to nurserytaf, health visitors, GPs and pharmacistso supply low

protein products to families on prescription. Similarly, working alongside school staff
could help develop creative ways of adapt

environment.
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Implications for professional practice andservice development

As providing detailed assessment, formulation and interventions at multiple levels of
the system are part of the core competencies of a clinical psychologist, this highlights
the benefits of increasing the number of clinical psychologists in services working
with children and young people affected by rare conditions, such as PKU. However,
given the current climate of austerity within the NHS8nical psychologists could

also bepositiored further upstream within servicesp influence preventativevork

with children and families=or exampleproviding psychoeducation, consultation and
training to staff in community programmes such Blying Startcould help build
psychologicalresilience and strengthen social support within families, especially
thosefrom lower socioeconomic backgrounaéo are arguablynore vulnerable to
distress(Mistry 2002) Working alongside mukldisciplinary agencies alignith
current guidelines for theanagemenyf PKU, which emphasisthe role of a clinical
psychologisti n l i ai sing with ot her services or e
behaviour that might be(NSPKU2014THhisfarmof PKU or
preventative working could in tareduce the volume of referrals to secondary care
and specialist health services in the kiagn, in line with the principles of prudent
healthcare (Welsh Government 2016jven the research competencies of clinical
psychologists, they could also be piomed to involvefamilies in servicebased
researchto help identify gaps in the current systemdinform the development of
more familycentred servicesThis would align with findings in the literature
demonstrating a link between satisfaction with support from services and better

parental welbeing in longterm conditions (King et al 1999).
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However,the potential barriers to implementing this work skloalso be considered.
Discussions with a clinical psychologist working in the field highlightest due to

the low prevalence of PKW is difficult to gainthe recognition antunding required

for developing servicesSuch barriers could be addressed amercomeat a political

level. Interestingly, Rare Disease UK, a campaign run by Genetic Alliance UK, has
worked with health departments to raise awareness of the challenges facing families
affected by rare diseaseSimilarly, the N¥KU is hosting an eant at the Houses of
Parliament in June 2017 as an opportunityirtorease public understanding thie
condition. Activities such as these are therefore essemtiaimprove the care and

well-being of children affected by PKU and their families.

Part two. Systematic review

The following section will focus on the stages of conducting the systematic review,
including: the rationale for the review topic, the process of developing the search
strategy and the application of the quality assessment tool. A siisousef the
challenges that arose when carrying out this work will be provided with an
explanation of how these difficulties were resolved. A critical evaluation of the
systematic review findings and the wider implications for future research, clinical

prectice and service development will also be discussed.

Rationale for choosing the systematic review topic

In choosing a topic for the systematic review, it was important to consider the
relevance and potential value of this work for service users scamerfamilies. It was
also important to consider how the work would contribute to clinical practice, service

development and the wider evidence base. | gathered ideas for the systematic review
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topic by examining the existing research into PKU. Initialpgog searchefailed to
identify any randomised controlled trials, meaaalyses or evaluation studies of
family-based psychological interventions in PKNb systematic reviewsmergedf
studiesthat investigatedhe psychological impacof PKU on the wiér family. |
thereforeconsulted the widditerature orlong-term conditionsin children and young
people | was interested in the documented links between parentabeial) and
childrends physical and ment al ubheaaint h out c
diabetes\(Vysocki et al 2005). This highlighted the importance of supporting parents
when working with families in clinical settings. #mall number of studies in the
literature on PKU investigated parental weding, however many of the findiag
were inconsistent across studidherefore, to inform ways of supporting families
affected by PKU, | chose to conduct a systematic rewietive factors associated with

parental wellbeing.

In choosing this systematic review topic, | hope@)tadertify the evidence regarding
what factors are helpful for supporting parental voeling; (i) highlight areas
warranting further investigation anfii) make recommendations for developing
family-based interventions in clinical practice. As no systematiews on this topic

were identified a further aim was to address this gap in the research literature.

Developing the search terms

Given the small body of research in the area, | revised the systematic review title
several times through discussions witly research supervisor, in order to access a
broad range of studies. Examples of early

di stress in parents of ¢ hrelisedt oan OWihteh fRKWG®.r
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associated withweb ei ng i n parents of children wi
diverse study methodologies and statistical analyses, such as ANOVAs and
correlation anafsis. The key search terms were developed using synonyms, which |
expanded using BBh terms via the online databases. This enabled me to select the
most appropriate combination of search terms to access the relevant literature. | also
searched several different online databases to maximise the identification of

potentially relevant stues published across disciplines.

As only 15 studies were included in the final review, on reflection | could have
broadened the search terms further. Scoping searches identified numerous studies
published on other metabolic conditions, such as galantaseand type 1 diabetes.
Broadening my search terns include these conditions mighéve enabled a wider

body of research to be reviewed. Moreover, morelepth recommendations for
clinical practice and further research with families affected by PKUddoave been
generated based on these findings. However, due to the different trajectories of these
conditions and their different treatment modalities (Ten Hoedt et al 2011), it would
have potentially been difficult to interpret the research findingspedfically for
families affected by PKU. Furthermore, given the limited data on parentabeialy

in PKU, | decided that carrying out a systematic review in this field would help
synthesise the extant findings and make clear recommendations for furdsepiin

enquiry.

Another potential limitation of the search strategy was the inclusion otefll

articles published in peeeviewed journals only. This could have excludee most

up-to-date evidence in thegrey literatur@ such as conference abstsa and

101

t h



dissertations. However, it is also the case that including a vast range of studies,
abstracts and reports could have negatively impacted on the quality of the findings
reviewed. This may have resulted in less valid conclusions and recommendations f
clinical practice. Finally, including data from interviews and case studies could have
highlighted additional relevant themes to the findings in the systematic review.
However, given that few relevant qualitative studies were identified in the initial
literature searches, | decided that it would be more rigorous to collate and synthesise
findings from a single research modality. Hence, only quantitative studies were

included in the review.

Quality assessment tool

The Quality Assessment Tool for Studiggh Diverse Designs (QATSDD) was used

to assess the studies included in the review. | chose to use this tool based on its
applicability to studies with diverse methodologies and gealitlity and reliability

(Sirriyeh et al 2012). However, numerous chajles arose when | was applying this

tool to the studies in the systematic review. Namely, the lack of examples provide

meant that the interpretatiaf the individual items could be somewhat subjective.

For exampl e, it was un¢df a@sy objechivedilreain i t em
body of reportd was applicable to papers
objectives but provided comparable information, such as detailed research
hypot heses. Similarly, I tem 5 atoeBRserablee sent at
sized could also have been interpreted in
PKU only, which, given its low prevalence (Cleary 2015), isnaall population for

researchers to draw from. Alternatively, the sample size could havediedragainst

the statistical power and type of analysis used in the study. Moreover, the
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O6representativeness6 of study samples coul
such as having an equal number of men and women, participants from different ethni
backgrounds, or children and young people with different classifications of PKU. As
no published demographic norms for this clinical population were available, it was

not possible to compare the samples to a 0

To resolve the itkmmas that arose around the interpretation of the QATSDD, | had
several conversations with my research supervisor to gain a shared understanding of
the items and their applicability to the individual studies. It was also helpful to meet
with other collegues who had previously used the tool and discuss similar dilemmas
and how these were resolved. Given the complexities of interpreting the items, | also
consulted published reviews of the QATSDD. Interestingly, similar concerns were
raised regarding item3 and 5, including the broad definitions of the constructs and
their subjectivity (Fenton et al 2015). Moreover, a general limitation of the tool was
the equal weighting assigned to different items despite their varying implications for
the overall study wglity (Fenton et al 2015). Therefore, an independent rater
reviewed five randomly selected studies to establish-mater reliability using the

tool.

On reflection, it mightave been useful to pilot a selection of quality assessment tools
during an early phase of the systematic review. This would hHee/ed me to
critically review and compare different toptonsideing the potential limitations of

each, hence, enablirrgmore informed decision about the most appropriate tool to use

in the systematic review. To my knowledge, there are no quality assessment tools that

are designed specifically for research into PKIherefore,| might also have
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designed a new tool to assdéle quality of familybased studies in PKU. However,
based on the moderate level of iatater reliability with the independent rater (k=

.55), the QATSDD was deemed appropriate for use in the systematic review.

Critical evaluation of the systematicreview findings

Socioeconomic status

The findings from the systematic review highlighted that demographic variables were
the most widely reported factor associated with parentativestly in PKU. A more
disadvantaged socioeconomic background, lower eiduckgvel and belonging to a

less skilled occupation group were found to be linked to parental distress (Gunduz et
al 2015; Lord et al 2008). These findings are consistent with the diabetes literature,
with lower socioeconomic status linked to higher lsveff distress in parents
(Streisand et al 2005). However, similar findings are also reported in the general
population, with studies suggesting that parents and children froame
disadvantaged socioeconomic backgrounds are more likely to report unhealthy
behaviours and poor psychological weding (Huurre et al 2003). Similarly, high
rates of behaviour problems and intellectual disabilities are reported in studies with
children and young people from more disadvantaged socioeconomic backgrounds
(Morgan etal 2009). Lower level of academic attainment, feelings of not belonging in
school and higher rates of distress were also found for adolescents and young adults
in this group (Langhout et al 2009; Mistry et al 2009). Based on this research, it is
possible hat the findings in thesystematic revieweflect a trend present in the
general population. Howeveas many of the reviewed studies did not employ a
control group it is not possible to determine whether this trend is unique to parents of

children with KU or is applicable more broadly.
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Alternatively, findings in the literature indicatthat distressed parents from more
disadvantaged socioeconomic backgrounds report feeling less capable and effective in
their parenting practices (Mistry et al 2002). Tmght lead some parents to over
report distress when participating in famidgsed research, due to negative bias when

appraising their own parenting abilities.

Language and cultural factors

Individuals whose first language was not English were fourftht@ lower reported
well-being in the systematic review (Lord et al 2005; Lord et al 2008). However,
given that a proportion of the participants had immigrated from overseas, it is possible
that these findings reflect other stresssigh as those assatad with emigrating to

a new country ofntegrating into thenew community (Lord et al 2005; Lord et al
2008). Furthermore, different cultural perceptions of disease and illness might have
influenced the results reported in the studies, as these weremntailled for. Trauma

was found to be significantly associated with perceptions of the partner being less
caring, smakr social networks and less satisfaction with social support in one of the
studies (Lord et al 2005). Based on this trend, another interpretation of the findings is
that family language background presents a barrier to accessing support. However,
due to thelack of an experimental control in this research, it was not possible to

discern in what way language background impacted on parentabeved.

Gender differences
A further demographic factor identified
vulnerability to distress (Gunduz et al 2015; Kazak et al 1988; Lord et al 2008). This

finding could reflect gender differences in the experience or the reporting of distress

10t



in the general population. For example, a study of 2ziLéisfound women reped

significantly more stresssymptomsand daily stressors than men (Matud 2004).

Moreover, despite a comparable number of dients experienced over the previous

two years, women rated thesgentsas beingmore negative and less controllable

compared to mer(Matud 2004). Therefore, it is possible that a similar gender
difference in the reporting of distress was represented in the findings reviewed. Other
findings in the literature highlight different coping styles in men and women. For
example, studies indie women are more likely to seek social support and use
emotionfocused coping compared to men (Ptacek et al 1994). By contrast, men are

more likely to use problerfocused coping in response to stress (Ptacek et al 1994).

These different coping stylssiggest women may be more likely to sedport feeling

distresedthan men, which tocould contribute to the gender differences observed in

the systematic review findingSoci et al vi ews of men as Or at.i
0i nstr,amevonteadésdmot i onal 6 and O&ésupportiveod (\
may have introduced demand characteristics inrsplbrts of distress in the reviewed

research.

Child age

Chil drends ol der age was another demograph
parentalwell-beingin the systematic review findings (Ten Hoedt et al 2011). There

are severalpossible explanations for this. As children grow older, they are likely to

gain more autonomy and independence in managing their diet and lifestyle. For
parents, thistgft in responsibility may alleviate some of the stress associated with the

strict diet and treatment regime for PKU (Ten Hoedt et al 2011; Lord et al 2005). In

addition to this, as more time passes, parents are likely to adjhstdistress, and in
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sone caseshetrauma, associated with receiving the diagnosis of PKU (Read 2004).

They are also more likely to develop confidence around managing the diet and build

larger support networks, which is shown to have a positive impact orbeiaty

(Lord et al D05). Alternatively, these findings could also be indicative of the factors
associated with Il ncreasing age I n Oheal t|
independence and maturity. However, without a normative sample or comparison

group, it is not possiblto control for this trend in the findings reviewed.

Social support

Social support was highlighted as thext most reproducibléactor associated with

parental wellbeing in the systematic revievwn particular, larger, more dispersed

social networks were associated wéth increased sense well-being in parents and
perceived soci al support was found to buff
of life. This suggests that social supportudo d enhance parentso p
resilience and protect against the distress associated with caring for a child with PKU.

This finding is consistent with much of research on families affected by other
conditions, such as neurodevelopmental disorderad et al 201§. However, due to

the crosssectional design of the study, it is difficult to determine the direction of the
relationship between distress and social support. Moreover, other studies have found
positive parental coping predicted better famfilyctioning and satisfaction with

social support (King et al 1999). This indicates that parents who are less distressed are

more likely to access and benefit from support within their family and social network.



Overall limitations of the systematic eview findings

A general limitation of the studies included in the systematic review is that many did
not use a matched control group. Therefore, it was not possible to control for the
factors associated with distress related to caring for a child withdohgterm
condition. Furthermore, mangf the studies did not measure demographic variables,
such as religion and ethnicity, which could impact on perceptions of illness, distress
and helpseeking behaviour. Reasons for participant attrition rates ve@@ted in

some of the reviewed studies. However, the majority of the studies provided no
explanation for drofuts or norparticipation. Therefore, a sampling bias could be
speculated, whereby families who had a greater sense cb&eli were more likg

to volunteer to participate in the researbtareover, some of the sampling methods
(e.g. recruiting through a listserv) may have yielded a less representative sample, by
recruiting families who are likely to have previous experience in participating in
studies and are therefore highly motivated (Read 2003). Based on these limitations,

the findings of the current systematic review should be interpreted with caution.

Recommendations for further research

It may be beneficial for future research in thigldi to include wider, more diverse

samples. For example, it would be beneficial to investigate the impact of cultural
perceptions of illness and hedgeking on parental wdbleing and family functioning.

Greatere x per i ment al control over demographic
classification of PKU number of siblings with the condition caalkblead to a better
understanding of the factors that impact on parental-eatg as these were not

controlled forin many of the reviewed studieBhe use of more sophisticated forms

of analysis, such as mediation amgjression analysis and the inclusion of a control
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group wouldalso enable more firm conclusions to be drawn around the factors

important forwell-beingin parents of children with PKU.

Given the demonstrated link between &socioeconomic status and psychological
distress, it may be valuable for future studies to investigate the resources available for
families living in areas of social deprivationorFexample, statistics on tiea mi | y 6 s
access to and use of professional suppother resourcesvailable within the
community and access third sectororganisations may help identify families who

are at greater risk of distresSiven the link betweemerceived social support and
parental welbeing, it mayalsobe useful to investigate the benefit of different forms

of social support. Manypsychometricmeasures do not assess support faorine
organisationscharities, or other parents who care fochald with a serious health
condition. Further research into this could generate recommendations for

interventions sch as peementoring schees orconferences and social events held

by organisations, such as the National Society for PhenylketonuriagK(SP

Few qualitative studies were identified in the initial scoping searasesychit may

be beneficial for futureesearcho include interview data to address this gap in the
literature. Furthermore, all of the studies included in the systematic reutdised
crosssectional designd._ongitudinalresearchwould help determine a more causal
relationship between demographic variables and parentalbeiely and could help
identify useful 6 r ms of support for families at

development.
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Implications for service development

Given the paucity of famihpased intervention studies represented in the current
literature for PKU, practickased research could offevaluable contribution to the
evidence base. This could be beneficial for representing more complex difficulties
facing familiesand the experience of health care professiorg&dsviceaudits and
evaluations coul@lsohelp identify unmet needs for famiiend locate where in the
system clinical psychologistsould have the greatest impact f@ducing distress.
Involving service users and staff in research promotes the principlespobdoction

and could help shape services to meet the needs of chalddeiamilies.

Implications for clinical practice

The demonstrated link between lewsocioeconomic status and psychological
distress in parents of children with PKU could reflseveralconstraints on the
familydéds ability to gain the support they
highlights the importance of reaching families fronore socially disadvantaged
backgrounds who have limited access to resources. Clinical psydislbgve a role

in widening access to psychological suppfat hardto-reach communities. This
could be achieved through providing supervision, consultation and training to staff
across settings, such as GPs in primary care, school staff and healths.vi&ito
potential aim of work could be to build competences in assessing for psychological
distress, identifying highisk families and referring for appropriate psychological

support.

Similarly, given the identified positive relationshipsbetween well-being, social

support and childrendés ol der age, clinical
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sector organisations, such as the NSPKU, tproaluce parenting support groups in
the community. This work could draw from eviderz®sed interventions such as
Family-Based Cognitive Behaviour Therapy, which is associated with reduced

anxiety n children and young people agéd8 (Barmish and Kendall 2005).

Part three. Dissemination of the findings

A number of steps were taken to disseminate the findingseircaihrent thesis to
professionals working in the field and families affected by PKU. A summariyeof t
findings will be sent toparticipants whahave requested thig\n overview of the
study and the key findings will also published in the NSPKU newsletteich is
circulated to society members. | hapeesented a research poster of the initial
findings from the study at the NSPKU annual conference in April 2017hand
liaised with thestaff about presenting theompletedresearch at the next annual
conference in 2018, which is attended by families and professionals working in the

field.

| am submittinghe systematic review and empirical paper to the Journal of Inherited
Metabolic Disease for publication. | chose timernationaimedical journal based on

its high impact factor(3.541)and wide audiencewhich includesnurses, dieticians,
clinical psychologists and medical professional® are likely to haveontact with

families affected by PKUh clinical settings

In addition to thisto ensure the findings are disseminated more widely to clinical

psychologists working in a range of settingsave submitted a poster presentation of
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the study to the Division of Clinical Psychology conferenebich is scheduled for

January 2018

| have alsadiscussed the findings of the research and theplications for services
with threeclinical psychologists working ithe field of child health and inherited
metabolic conditions in Cardiff, Manchester and Birminghdnhope hat these
varying means of dissemination will enable the findings to impact on different levels
of the system, including parents who care for a child with PKU, professionals

working in the area and service managers.

Part four . Reflection

Recruitment to the study proved a challenging component of completing the thesis.

On reflection, Ithink the study would havieenefittedfrom beingco-designed with a

small group of parent volunteers. Thigy have helped recruit larger numbers of
participants during the initial month#\ potential barrier to recruitmerould have

been the length of time required to complete the study questionnairesdésigm

process might have helped produce a more concise set of questionnaires. Despite this,
Ilwasstuck by parentsdé generosity for giving

immediate or guaranteed result.

Balancing the demands of the thesis with my clinical placement during the final year
of the doctorateprogrammerequired me to prioritiseny workload, have good

organisational skills and time management skills. Moreover, working alongside the
NSPKU staff to engage participants prompted me to be resourceful in my methods of

recruiting parents. It was clear to me that written adverts would@aufficient to
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recruit the numbers | needed for this research to be viable and personal attendance,
meeting and speakingith parents wasnore effectiveThis is something | will carry
with me into my qualified role if |1 conductervicebasedresearchthat requires

recruitment of participantsuch astaffor service users.

Consideringworking in a qualified clinical role, | am aware of the need to balance
competing demands and prioritise my time effectively. Moreover, there may be
challenges in inititing research within services due to resistance, for example, from
staff teams. | feel that éhexperience of carrying out thissearch has prepared me
well to manage these challenges and think creatively about ways of working
alongside staff and othetageholders in clinical settings. Similarly, the engagement
skills | developed to recruit participants for the research are likely to be useful when
working engaging service users in assessment and therapeutic interventions,

particularly if they are ambivant.

Carrying out this research has also made me reflect on the value of understanding
carersoO6 experiences and considering ways
whole family system. Moreover, this has made me reflect on past clinical expsrience

such as working with families affected by dementia and acute neurologicaésjuri

strengtheningny belief in the value of working with the family system.

The process of doing this research pesmptedme reflect on the challenges ahead
regarding bw to secure protected research time within a busy NHS environment.
This is important because one of the uniqo&es of a clinical psychologist is

contributionto and drawng from the evidence base to ensure that interventions
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offered are likely to be thenost effective to service users and families. This is
particularly relevant during the current period of public sector austerity when

financial constraints require prudent use of resources.

Finally, | feel that completing this work has increased my demite in using
guantitative research methodology,gorio starting the coursehiad experience of
using qualitative approaches with service usenty. | feel this experiencehas
rounded my competence and skills in both approaches and | plan to take this forward

in adopting an evaluative approach to clinical work in the future.
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Appendices
Appendix 1:Research questionnaires

1.1 Demographics Questionnaire

Cantral Manchester University Hospitals [(/253 Bradford Teaching Hospitals T3 Alder Hey Children's [TT5)
NI § geareigtaon Tt 1HS foundutian Trust WHS. reuraition Trom
PKU: Parenting experiences and wellbeing. Centre No: [\

MIANC
et

Demographic Questions V124.4.15

1) Please provide your contact details. Please note that the researchers may contact you in the
event of any problems during data collection.

Your name: o

Your child's name: ____

Address:

Phone number: _

Email:

2) Your date of birth:

3) Your child’s date of birth:

4) Your gender:

5) Your first language:

6) Your relationship with your child (e.g. mother, father, carer):

7) Your highest qualification:

8) Your average annual family income:

9) Your GP's name and contact details:

10) Date of completion of questionnaires:

11) Are there any serious medical problems within your family in addition to your child's PKU? If
so, please give details:

12) Do you have any other significant carer responsibilities (e.g. other dependent relatives)? If so,
please give details: .

13) Have you or your child ever taken part in any interventions for PKU other than a low protein
diet with amino acid supplemenis? If so, please give details:

14) Have you ever sought or received any psychiatric or psychological suppori? If so, please give
details:
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1.2The General Health Questionnait2

GENERAL HEALTH
QUESTIONNAIRE

GHO-12

Please read this carefully:

We should Ifke to know If you have had any medical complaints, and how your heaith has been in general, over the
past fow wesks. Please answer ALL the questions simply by underlining the answer which you think most nearty
applies to you. Remember that we want to know about present and recent complaints, not those you had in the past.
It Is Important that you try to answer ALL the questions.

Thank you very much for your co-operation.

HAVE YOU RECENTLY:
1 — been able to concentrate on Better Same Less Much less
whatever you're doing? than usual as usual than usual than usual
2 — lost much sieep Not No more Rather more Much more
over worry? at all than usual than usual than usuai
3 — felt that you are playing Moare so Same Less usaful Much less
a useful part in things? than usual as usual than usual useful
4 - felt capable of making More so Same Less so Much less
decisions about things? than usual as usual than usual capable
5 — felt constantly Not No more Rathar more Much more
under strain? at ail than usual than usual than usual
6 — felt you couldn't overcome Mot No more Rather more Much more
your difficulties? at all than usual than usual than usual
¥ = been able to enjoy your normal More so Same Less so Much less
day-to-day activities? than usual as usual than usual than usual
8 — been able to face up to More so Same Less able Much less
your problems? than usual as usual than usual able
9 — been feeling unhappy Mot No more Rather more Mugh more
and depressed? at all than usual than usual than usual
10 — been losing confidence Not No more Rather more Much more
in yourseli? atall than usual than usual than usual
11 = been thinking of yourself as a Not No more Rather more Much more
worthless person? at all than usual than usual than usual
12 — been feeling reasonably More so About same Less so Much less
happy, all things considered? than usual as usual than usual than usual
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1.3The Resilience Scale for Adults (page 1)
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