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ABSTRACT

Phenylketonuria (PKU) is a chronic disorder whickels family caregivers' daily effort to deal witte tchild's
disabilities and to maintain a special rehabiliati and diet program. Family caregivers play a palotole in the
management of childhood Phenylketonuria. The aitheftudy was to suggest a protocol of care foiilfacaregivers of
children with phenylketonuria based on their neadsessment. A Methodological research design wkzedtto fit the
aim of the study. The study was conducted at tidreh clinic of metabolic disorder of the Sociale®entive Medicine
Center, affiliated to Faculty of Medicine, Cairo Warsity. A purposive sample of 50 family caregsvend their children
with PKU were included in the study. Data was aibel using the following tools: I-Family caregivesguctured
guestionnaire, Il-Family caregiver's knowledge asseent questionnaire (Needs assessment), 111- @dtsemal checklist
of family caregivers and IV- Needs assessmenttstiert questionnaire for PKU children. The studye&led that 52.0%
of the PKU children were females with a mean age&.8% 4.8, all family caregivers were females wittmean age of
37.748.1 and 64.0% of them had poor knowledge. Miagority of the family caregivers had an unsatisfag level of
practice. A highly statistically significant pos#i correlation was found between the family caregivtotal knowledge
scores and their total practices scores which mehatsthe family caregivers’ knowledge had an dféectheir practices.
This study proved that the nursing care protocgh#icantly improved the family caregivers' knowdedand practices
related to the care of their children with PKU. Thidy recommended the publication and disseminaifa¢he nursing
care protocol in all maternal and child health cacenters for families having children with PKU toopide knowledge
and skills help them in caring for their PKU chiédr at home and to raise their awareness about ibmade management

to prevent its complications
KEYWORDS:Family Caregivers, Phenylketonuria Children & NungiCare Protocol
INTRODUCTION

Children of today and tomorrow are central to Snstale development and the future of our planet alhits
populations. Healthy children are vital resourae®msure the future well-being of nations becatsyg tire the parents,

workers, leaders and decision-makers of tomorromd sheir health depends on today’s decisions anibres;
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also their future lies in the hands of those peopsponsible for their well-being [1]. All parentsant their children to
grow up to live long, healthy lives, yet unfortuelgt not all children have the same opportunityb® healthy.
Factors such as where children live, how much egutdheir family caregivers have and their racel athnicity can
make a real difference in their health as childxed as adults [2]. Infants with untreated PKU sé@tme normal for many
months. However, without treatment, phenylalanirecuaulates resulting in a mental deficiency, miemgaly,
seizures, hyperactivity and purposeless movememd, eczema. [3]. As the PKU children are unablesffaciently
metabolize phenylalanine, a component of proteianébin normal diets, when PKU is untreated or @dalate,
the elevated blood Phe in PKU children can leadsdwere mental retardation or reduced IQ, seizungsteemors,
difficulties in executive functions, psychologicaihd behavioral issues, social difficulties, impdiigrowth, irritability,
and eczema [4]. However, with early and continuitigtary management, children with PKU have nornfaisgcal and
cognitive development [5]. PKU is one of the figanetic disorders in which early treatment intetimnhas prevented
clinical symptoms, increased the productivity deafed children, and decreased societal burde [8atment for PKU is
focused on maintaining a safe level of Phe conaéotr in the blood, promoting normal growth and Itre¢hrough life
and preventing intellectual disability [7]. Familgaregivers play a pivotal role in the managementcloidhood
Phenylketonuria [8]. PKU is a chronic disorder whineeds family caregivers' daily effort to deal hwthe child's
disabilities and to maintain a special rehabilitatiand diet program [9]. Achieving quality of caier children with
chronic or disabling conditions depends on embraeifiamily-centered perspective. Because familggiaers are a core
part of health care and long-term care, it is ingoair to recognize, respect, assess and addres$y faamegivers’
knowledge, practice and needs. Establishing cagegissessment as a basic component of practicesacaoe settings,
with formal recognition of caregiving families arnlde goal of strengthening them; calls for a fundatalechange of
thinking in policy and practice [10]. Designing aofcol for family caregivers of PKU children isafnework outlining
the care that will be provided to children in a l@and it describes why, where, when and by whoncéne is given.
The Modernisation Agency has suggested that prbtaforare provides clear statements and standardhé delivery of
care locally. Care protocol is intended to provitfermation, based on an appraisal of the currest bvidence of clinical

and cost-effectiveness, regarding interventiong®kU children [11].

METHODS
Aim of the Study

The aim of the current study was to suggest nursiage protocol for family caregivers of childrenthwi

phenylketonuria based on their needs assessmastaiiihwas covered by six main objectives:
» Assess family caregivers’ knowledge and practigarging care of Phenylketonuric children
» Assess the hio-psycho-social needs of Phenylkeitmoaohildren.
e Suggest a nursing care protocol based on needssasset for both family caregiver’s and their chelalr
« Implement the suggested protocol of care.
» Evaluate the outcome of the suggested protocahie for both family caregiver’s and their children.

* Validate & Reliable of the suggested nursing protad care.
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Operational Definition

Family Caregivers
A family caregiver is the person who provides dirgare for a child with PKU in the family.
Need Assessments

Need assessment is a systematic set of procediatesre used to determine needs, in a present(sthdd is) &

(what should be) for future action.
Research Design, Participants & Setting

The Methodological design was utilized in the cnotrstudy. The study was conducted at the childiiricoof
metabolic disorder, at Center for Social and PraéverMedicine affiliated to Faculty of Medicine, @& University and
Ministry of health. A purposive sample of 50 familgregivers who provide direct care for a childwv®KU in the family

was utilized in this study.
Ethical Considerations

An approval of the ethical committee of nursinguliie, Cairo University was obtained upon the fegigjbof the
study tools. An official permission to conduct {mposed study was obtained from the director efShcial Preventive
Medicine Center at Abo El-Reesh. Participationhi@ $tudy is voluntary and based on the studied leaafgility to commit
to the current study; where written informed conseas signed by the participants who accept tonblided in the study
after reading all its details; the ethical issuesisiderations include explaining the purpose artireaof the study,
stating the possibility to withdraw at any timenéidentiality of the information will be assuredrélugh coding the data,
where it will not be accessed by any other parheuit taking permission of the participants andipgtion is with no
risk.

Data Collection Tools

Family caregivers structured questionnaire: It wdeveloped by the researcher, it includes two parts:
A- Demographic characteristics of the family cavegs, it covers 26 closed-ended questions whichudies age,
gender, place of residence, relation degree, eidumcagdmployment, marital status, health status, icaddistory etc...
According to Orem’s theory of self-care, these abtaristics are the basic conditioning factors Whaéfect the ability to
perform the self-care. B- Socio- economic datahef family caregivers, it is composed of: Socio-exuit status scale
(SES) which developed to assess the socio-econostatus of the Egyptian family. It was created by
(El-Gilany, El-Wehady & El-Wasify, 2012).It was ted for validity & reliability. It includes 7 domas:
(1st domain assessed different levels of educaitiohcultural, 2nd domains included questions rélaialifferent types of
occupation, 3rd domains related to family humberkile 4th domains are related to family possessi®ts domains
covers economic status and source of income, 6thads assessed Home sanitation, and 7th assessdthddes
domains). II- Family caregiver's knowledge assesgntpiestionnaire (Needs assessment): it was deaetldyy the
researcher to assess the family caregivers' kna@wleegarding care of their PKU children, it inclad#® multiple choice
guestions in six sections: Background knowledgenmtigg PKU disease (25 questions), opinions reggrttie services
provided (15 questions), Child's health status (festjons), Breast feeding & artificial feeding (Xjuestions),
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Child's nutrition (26 questions), Child's growth @8estions), and Social support (2 questions). tbked scores of the
knowledge was (186 marks) categorized as: poorl lefeknowledge (score < 93 marks), fair level ofokiedge
(score ranged from 93-139.5, and a good level ofedge (score ranged from 140-186). lll-Observalochecklist of
family caregivers: It was developed by the researt¢h assess the practices of family caregiverardigg care of their
PKU children. It includes 40 statements in six ®ec: Formula preparation (7 statements), feedimgcess
(14 statements), dietary record (1 statement), i@t statements), Hair and Nail care (4 stateg)eritand wash
(3 statements), Dental care (4 statements), angr@ah use (4 statements). Answers of the checkkse either done or
not done, with the score of one mark for done a0 for not doing. The total scores for the obsiowal checklist were
40 marks. Family caregivers' practices were cleskiinto either satisfactory done (50% and more)not done
(less than 50%). IV- Needs assessment structuredtignnaire for PKU children: It was developed hg researcher,
it includes two parts: A- Personal characteristafs the PKU children, it covers Ol questions which include:
age, gender, weight, height/length, educationdthihge at detection time of PKU, Phe level (thgaintest), Phe level
(the current test), number of brothers &sisters etnittl's ranking between their siblings. Rankingjaéstions started from
one to ten. According to Orem’s theory of self-cahese characteristics are the basic conditiofsintprs which affect the
ability to perform the self-care. B- Assessmenthid-psychosocial needs of PKU children. It cov@8squestions in two
main sections, physical needs, and psychosocialisnethe first section covers 74 questions aboutsiphy needs
assessment that includes questions about: concept natrition (11 questions), hygiene care
(29 questions), elimination/excretion (2 questio®ep & rest (9 questions), clothing (2 questipdsily life activities
(3 questions), education (6 questions), healthu@stions), play and activities (5 questions). Téwosad section covers 24
qguestions concerned with psychosocial needs assassmvhich includes questions about: love & intimacy
(3 statements), self-esteem (9 statements), sadfination (5 statements), and emotional safetystétements).
Answers to this part ranged between yes, sometiames no with the scoring of two, one, and zero respely.
The total scores obtained on bio-psychosocial ne&&#KU children were 196 classified as: scoresnfi@ 97 referred to
low expressed needs, scores from 98: 147 refeoealérage expressed needs, scores from 148: 18@eckfto high

expressed needs.
Data Collection Procedure

The study was conducted in sixteen months from 2015 untill November 2016. It was carried out &ix
phases; administrative phase, needs assessmeng, pplasining phase, implementation phase, evaluagibase,

validity and reliability phase.

A- Administrative phase: An official permission wadbtained from the director of Center for Sociad an
Preventive Medicine which is affiliated with Fatyubf Medicine, Cairo University. Also, an officiglermission was
obtained from the director of clinics, then pernmasfrom the director of metabolic disorder clin&s well, written and
oral consent was obtained from all the family careig who participated in the study. Written cortsgas obtained from

the representative of the family caregiver In cafseon-reading and writing

B- Needs assessment phase: Data was collecte lvgdbarcher using four tools. Two to three famégegivers

were interviewed one day/week from 8.00 am to 260 This day was specific for PKU children attemginith their

NAAS Rating: 3.00- Articles can be sent litor@impactjournals.us |




Family Caregivers’ Knowledge and Practices Among Chédr\With 101
Phenylketonuria A Suggests Nursing Care Protocol

family caregivers weekly in the metabolic disordimic. The time spent to fill each questionnainest ranged from 30 to
35 minutes. Regarding observational checklist, acaregivers were observed while they were perfiognecare for their
PKU children. Time spent to fill each observationbkcklist ranged from 50 to 60 minutes. The tsthple after six
months (from July to December 2015) was 50 famélyegivers with their PKU children. The data wasrsitted for the

second time to the ethical committee for evaluaind final approval was obtained on 8-1-2017

C-Planning and designing phase: Based on the aotsalt that obtained from needs assessment ubimg t
interviewing questionnaire, observational checkbst well as literature review of the current andtpkcal and
international related books, magazines and perdglisvhich aimed to satisfy the studied family caregs deficit
knowledge and practice regarding to care of thigideen with PKU, the researcher developed a ngrsare protocol for
family caregivers with PKU children. It was designe English and translated into Arabic. The cohwinthe designed
protocol included goal, objectives, simple and cieformation about PKU definition, its causes, @gpsigns, symptoms,
dietary management, importance of life long commywith dietary formula, food recording, monitoribtpod Phe level
and how to apply at home, importance of oral carePKU child and how to maintain it, educating PKbild to be
independent to satisfy his/her basic needs, coatpics of PKU, its impact on the child, guide lifesimplementing care
for PKU children at their homes, and the role @& thmily caregivers. This phase was over a periogh fJanuary to March
2016.

D-Validity & Reliability phase: The suggested nugicare protocol for the family caregiver with PKbildren
has been subjected to validity & reliability testfdre proceeding to the pilot phase. Content wglidias tested by jury of
(11) experts: from faculty of nursing (3) professquediatric medicine (3) professors, molecular io@djenetics (3), and
food science (2) professors at Cairo and Ain-shemntonfirm that this protocol focuses on the neafdthe PKU children
and their family caregivers and to check the adeywéd items that cover the domain under suggesBased on experts'
recommendations needed modification was done lamddirsing care protocol for family caregiver wRKU children
were constructed. This phase lasted from AprilMily 2016. The researcher designed an Opinionsaieet to test the
content validity of the constructed nursing caretpeol for a family caregiver with PKU children fid by the jury group;

it involved two parts:
1-The opinions of the experts for each item whietorded in two points scale; relevant or irrelevant

2- General or overall opinion about the form of theveloped nursing care protocol: they asked td tea
protocol and evaluate the content in terms of wdreih appears to cover all dimensions of care f&itUPchildren,
clear concise and comprehensive. Express theiiaErand comments on the developed nursing cateqwicfor family
caregiver with PKU children and provide any suggest for any adding or omitting of items. After cplation of jury

opinions, Opinionnaire sheets were reviewed ant/aed.

E- Implementation phase: The suggested nursing martecol for a family caregivers with PKU childrevas
implemented on forty family caregivers of the poas sample, this was the sample available durimdicapion of the
protocol, but the printed version of the protocalswdistributed to all family caregivers with PKUildhwho attending the
metabolic clinic later on. This phase supportedililetailed training for the family caregivers whtead implementation

of the protocol. The protocol was supported by tenitand oral instructions knowledge in additiord@monstration and
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re-demonstration related to skills.
e The nursing protocol of care was conducted in thmfof 8 sessions/ month).

e Family caregivers and their PKU children were déddnto subgroups. Maximum number of family caregsv
and their PKU children was ten in the session.

» Each group took 2 sessions/week/one month, inra fidrknowledge and practical sessions. Each sesgibhe
disseminated to family caregivers of children witKU in a class at the Social Preventive Medicinat@©efor
(30-45) minutes.Thirty minutes in a form of lectuse demonstration, in addition to (15) minutes fgen

discussion to clarify and explain any misundersitzgnd
« Data show posters booklets, video film, counsefireghod, demonstrations and re demonstrations vese. u
e This phase conducted through June 2016.

Nursing care protocol content was prepared to begmted in Arabic and its content was built onrthgéew of
the related literature. This content was structusgdhe researcher based on Dorothea Orem’s sedfdaeficit theory
(2001). A full explanation of the study was exptdrorally and in written form. Every family caregitook a copy of the

Arabic Hand Book entitled: "family care for the PKild: a simplified reference for each family"

F- Evaluation Phase:Evaluation of outcomes of the suggested nursing peotocol for the family caregiver
with PKU children was carried out by the researdimenediately post protocol application and afteeéhmonths to assess
retention of acquiring knowledge and skills by gsthe same study tools. This phase lasted from stugptill September
2016.

Tools Validity and Reliability

Content and face validity was established by a&pahexperts consisting of two professors of comityuhealth
nursing, one professor of critical care and emergenrsing, one professor of pediatric health mgsand one professor
of maternal and newborn health nursing. Each ofetkgerts on the panel was asked to examine thefdoatontent,

clarity, wording, length, format, and overall appe®e. Then required modifications were done adoglyl
Statistical Design

Upon completion of data collection, the data wesdetl, scored, tabulated, and analyzed by compsteg the
“statistical package for the social science” (SR&®lows) version 21. Frequency and percentage uszd for numerical
data as well as the mean * standard deviation,nmim and maximum. For finding the differences betwaermally
distributed numeric data, t-test and Analysis ofigface One Way ANOVA test were used. For finding tifferences
between categorical data, nonparametric Chi-sgi&etest was used. Probability (p-value) less th@b was considered

significant and less than 0.001 considered as Wigjghificant.
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RESULTS AND DATA ANALYSIS

Part I: Description of SocioEconomic and Demographic Data of the Famil

Socio-economic levels

Figure 1: Percentage Distribution of Soci-Economic Levels Among Sidy Sample (n = 5C

Table 1: Frequency andPercentage Distributionof Socio-DemographidCharacteristics of theStudy Sample (n=50)

. . . n=50

SocioDemographic Characteristict NO %
Caregiver's age:
20-30 14 28.0
31-40 18 36.0
41-50 12 24.0
51-60 5 10.0
> 60 1 2
X+ SD 37.7t11
Sex:
Female 50 100.0
Caregivers education:
Doesn't read & write 8 16.0
Read & write 20 40.0
Secondary education 16 32.0
University education 6 12.0
Caregiver's marital status:
Unmarried 1 2.0
Married 42 84.0
Widow 6 12.0
Divorced 1 2.0
Employment :
Not work/ House wife 39 78.0
Professional work 4 8.0
Crafts 1 2.0
Free business 6 12
Relation to the child:
Mother 47 94.0
Grandmother 2 4.0
Other relatives 1 2.0
Direct child care
Father 1 2.0
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Table 1 Contd.,
: : . n=50
Socio-Demographic Characteristics NO %
Mother 47 94.0
Grandmother 1 2.0
Other relatives 1 2.0
Mother & father Consanguinity:
No 20 40.0
Yes 30 60.0
Period of caring PKU child
<1 1 2.0
1-5 17 34.0
6-10 18 36.0
11-15 10 20.0
>16 4 8.0
Other caregivers in the family:
Yes 25 50.0
No 25 50.0
If yes, the other child caregivers is:
Father 23 46.0
Grandmother 12 24.0
Sister 5 10.0
Brother's wife 1 2.0
Nursery 1 2.0
Intervening years between the birth of the PKUd:Bilprevious child:
Less than one year 1 2.4
1-5years 37 90.3
6 - 10 years 3 7.3
X+ SD 3.2+2.2
Intervening years between the birth of the PKUdKilnext child:
1-5years 16 84.2
6 - 10 years 3 15.8
X+ SD 2.7+1.3
*NB. The number in these variables didn't equaléaese many caregivers had only one or two child.

Table 2: Percentage Distribution of the Family Cargiver’s of Children with PKU Regarding Pre-Marital
Examination & Chronic lliness (n=50)

Total sample
Variables n=50

No %
Pre-marital examination checkup:
Yes 5 10.0
No 45 90.0
Benefits of this examination for whom:
Wife 3 6.0
Children 9 18.0
All of the above 16 32.0
Not useful for anyone at all 27 44.0
You really benefited of this examination
No 50 100.0
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Table 3: Frequency and Percentage Distribution oftte Study Sample Regarding Family Past Medical Histy of

PKU (n=50)
. n=50
Variables NO %
Chronic illnesses among family caregivers:
Yes 29 58.0
No 21 42.0
Type of illness:
Diabetic 15 30.0
Hypertension 28 36.0
Cardiac diseases 3 6.0
Renal diseases 5 10.0
Hepatic diseases 1 2.0
Lumbar disc 11 22.0
Previous PKU cases in the family:
Yes 25 50.0
No 25 50.0
If yes, relationship to PKU child:
Cousin 7 28.0
Sister / brother 14 56.0
Uncle 4 16.0
No. of PKU children in the family:
One child 34 68.0
Two children 14 28.0
Three children 2 4.0

*NB. The number in these variables didn’'t equaléaese many caregivers had more than one chroniasi

b€

Table 4: Frequency and Percentage Distribution oftte Study Sample Regarding Family Past Medical Histy of

PKU (n=50)
. n=50
Variables NO %
Other chronically ill children in the family
Yes 6 12.0
No 44 88.0
If yes, disease type:
Diabetes 5 80.0
Respiratory diseases 1 20.0
Does the PKU child suffer from other chronic disess
Yes 21 42.0
No 29 58.0
If yes, disease type:
Increased brain electricity 22 44.0
Autism 5 10.0
Cross-eyes 1 2.0
Brain atrophy 2 4.0
Convulsion 8 16.0
Epilepsy 1 2.0
Motor disability 1 2.0

*NB. The number in these variables didn’'t equaléaese many PKU children have more than one chraséade.
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Part II: Family Caregiver's Knowledge Assessment Questionnai(Needs Assessment)

Family Caregivers Total Level of
Knowledge
B Good M Fair M Poor 64%
100
14% 22%
o< Wi — |
Good Fair Poor

Figure 2: Family Caregivers' Total Level of Knowledge Regating Care of Their PKU Children (n=50)
» Poor level of knowledge= <60% of total sc
e Fair level of knowledge= 60% to 75% of total st
e Good knowledge= more than 75% of total knowle

Part Ill: Observational Checklist for Family Caregiver's Practices Regardiig Care of PKU Child

Family Caregivers' Total Leve| of

Practices s,
90

80
70
60
50
40
30
20
10

= Family
Caregivers'
Total Level
of Practices

%18

Satisfactory level of Unsatisfactory level of
practices practices

Figure 3: Family Caregivers' Total Level of practice regardng Care of Their PKU Children (n=50)
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Table 5: Correlation between the Total Family Caregrers' Knowledge and Practices Scores & the Child &sonal
Characteristics (n=50)

Child’'s Personal Characteristics Totral Knowlc;dge Trotal Practg:e
Age 0.088 0.299| -0.262 0.002*t
Sex 0.003 0.976 0.168 0.047t
Child’s age at disease detection -0.187  0.027* 456. 0.000**
Number of sisters & brothers -0.209 0.021* -0.1p1 .27@
Child rank -0.107| 0.208| -0.06% 0.443
** P value is highly significant at the level 6f0.01

*, Correlation is significant at the level 6f0.05

Table (6): Correlation between the Total Family Caegivers’ Knowledge and Practices Scores & Their Sae
Demographic Characteristics & Health Status (n=50)

Caregivers Socio- Demographic Characteristics Tortal Knowle:)dge Trotal Practg:e
Age -0.074 | 0.386 -0.342| 0.000**
Sex -0.026 | 0.761 0.021 0.803
Education 0.457 0.000** | 0.407 0.000**
Marital status -0.078| 0.362 -0.221  0.009*
Consanguinity -0.245| 0.027* -0.12§ 0.257
Employment -0.106| 0.214 0.141 0.097
Monthly income 0.282 0.001**| 0.054 0.540
Place of residence 0.400 0.000*F  0.387 0.0007*
Type of home(rent or estate) -0.352  0.000%*  -0.392.000**
Health status 0.083 0.331 -0.140| 0.098
** Correlation is highly significant at the levef < 0.01

*. Correlation is significant at the level 6f0.05

Table 7: Correlation between the Total Family Caregrers’ Knowledge and Practices Scores and the Numbef
PKU Children in the Family, Background Knowledge of PKU & Period of Caring For the PKU Child (n=50)

Total Knowledge Total Practice
ltems r b r b
PKU children in family -0.123 0.156 -0.206 0.017*
Background knowledge of PKU 0.502 0.0007* 0.014 6B8
Period of caring to PKU child 0.116 0.172 0.166 500
**_Caorrelation is highly significant at the levef < 0.01

*_Correlation is significant at the level §f0.05 |

Table 8: Correlation between the Total Knowledge Sires of the Family Caregivers and Their

Total Practices Score (n = 50)

ltems r P
Total knovv_ledge SCore| 4315 | 0.000%
Total practice score

DISCUSSIONS

Results of the current study showed that more tharthirds of the families their socioeconomic statwas low,
while almost one- fifth of them have middle socimeomic status. This congruent with [12], who coriddchis study on

186 family caregivers and their children with PKal,a metabolic care center in Gaza Strip, at ARRePHC in Gaza
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city and found that, more than half of the studgngke on the poverty line. These findings in coritraith [13] who
conducted their study on 173 family caregivers atheir children with PKU, at the Medical University,
Bialystok, Poland, found that, over 70% of parexft®KU children described their family’'s econominditions as very
good or good, 20% as average and 1% as poor. Tfesethce because the majority of family caregiveesen't working
which leads to that the majority of them had insight family income and low socioeconomic level.
A highly statistically significant positive corrélen was found between the family’s socioeconont&tus and the total
knowledge scores. With high socioeconomic statuset will be the availability of mobility/travel, hich increases the
chances of diagnosis, further investigations, aitbw-up at the PKU clinic and thus increasing tfeance of getting

more knowledge about the disease and treatmemgdnyadized doctors.

In the current study, it was found that the mearegiaer's age was 37.7 +8.1 years. A highly stithdly
significant negative correlation was found betweake total practice scores of the family caregivarsl their ages.
This goes in the same line with [14] who condudtegir study on 153 PKU children and their familyragivers in the
Pediatric Genetics Clinic in Ain Shams Universitiildren’s Hospital and the Child Clinic of Phenyt&ruria Metabolic
Disorder in the Pediatric Hospital Campus of Célraversity and reported that, the mean age of dngilfy caregivers was
35.3+ 3.2 years and found a negative correlatidwéxen the total practice scores of the family caerg and their ages.
In the same context [15] conducted a study on 4flilyacaregivers of PKU children in the Child and d\dscent
Consultation Liaison Psychiatry Clinic of childremedical center in Tehran for a routine clinicaldal up reported that,
the mean age of family caregivers was 35.63+8.@2syand also found a negative correlation betwkertdtal practice
scores of the family caregivers and their ageseéims that the greater the age of family caregivieesless the level of
practices and conversely. This is true because gydamily caregivers have the strength and the ghysibility to look

after their children.

In the present study, it was found that, all theifp caregivers were females and most of them nrstbé the
PKU children; these results were supported by neaglies as [12] who found that most family caregwsere mothers
and reported that mothers of children are consileree most primary health care providers around vleeld.
Also [16] who conducted a study on 140 family caregs and their PKU children in the Children Clira€ Metabolic
Disorder in Medicine Center in Cairo and found tmadst of the family caregivers were the biologitaithers of the child
and reported that, the family caregivers usualgyfamales because many of activities of daily tiMar children are most
often done by females in families, especially bgithmothers. [17] Conducted a study on family carexg of children
suffering from hemiplegic palsy at EI-Menia pediatiospital and reported that, all the family cavegs were mothers of

the children; and [15] revealed that, almost twiodihof the family caregivers were mothers of thedildren.

[18] Stated that, mothers of children are considdre most primary health care providers aroundwhbdd.
They take on enormous responsibilities in providiage and managing of their child’s conditions mé&ghe healthcare
institutions. In Egyptian culture, mothers are dts® main caregivers of their families with or wvath sick persons in their
families. These previous explanations also in #aesline with the known facts that females tendit® more emotional

support than men.
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Regarding the family caregiver’'s education, it weasiced that, more than half of the family caregivevere
either illiterate or just can read and write and thinority of them had higher education. This firgliwas supported by
[14] who reported that, more than one tenth of thveene illiterate, and more than one-tenth of them ead and write,
almost two fifth of them had intermediate educatiaile only less than one-fifth of them were hayia university
education. In the same context [17] found thatoslnmalf of family caregivers were illiterate aine tminority of them had
higher education. In contrast to the study reqdl$§ found that, most of the family caregivers cdetgd high school,
and approximately one-third completed college @dgate school. As well [20] whose study entitlechglication of
resolving the diagnosis of PKU for parents anddrkih"” revealed that half of the family caregiveas ltompleted tertiary
education. This could be related to the differeas®ng cultures and that most of the females in Egi less educated

than males and this is more common among ruraldinaan females as reported by [21]

There was a highly statistically significant pogiticorrelation between educational status of tha@lyacaregivers
and total knowledge scores and total practice scasewell, which was supported by several studieR2]; [23]; [14],
(2016) and [13] who reported that, family caregisémnowledge scores increased with the family ciaeats educational
levels which may improve the care for the PKU dfld while family caregiver’s illiteracy was a negat factor in
practice compliance. On the other hand, [24] cotetli@ study on 53 Swedish children with PKU witleithfamily
caregivers found no relation between the family egaser’'s educational level and their level of prees.
Educated family caregivers usually have more kndgdeand practices compared with illiterate or kedscated family

caregivers.

As expected in the current study, a better adherevas observed with a high level of education ef fdmily
caregivers, but illiteracy of the caregivers deseghthe rate of compliance with the rigid and lomgr dietary treatment
which could suggest the possibility of specificeivention directed towards less educated familigs. difference between
current studies and [24] could be related to theitian specialists in Sweden who train familieslancrease caregivers'

knowledge independently from their education.

Regarding marital status, the majority of the fgnahregivers in the current study were married Jevaiminority
were either widowed or divorced, which was consisteith many studies such as [19]; [12]; and [16loweported that,
most of the family caregivers were married andrteority were separated or divorced. There wasghlhistatistically
significant negative correlation between the tptaictice scores of the family caregivers and thrital status. In spite of
slight number of both divorced and widowed caregi@ out of 50) in this study, dietary adherenc®iag these divorced
and widowed women was significantly poorer than riedr ones, which is similar to results of [24] wkaund that
divorced family caregivers had more difficulties @ontrolling their PKU children’s care. This resulenotes that,
neglecting of the child’s care could happen morsmon in divorced families because divorced motlaeesvery busy

working and bringing money to support their childre

Regarding the family caregiver’s occupation, theexnt study revealed that, the majority of the fgtroaregivers
were housewives and the minorities of them werekimgr This finding was supported by [14] who reartthat the
majority of caregivers weren't working. In contrésthe study results [13] who reported that mastify caregivers were

employed. This difference may be related to théedéhce in the traditions and believes among cedtwhere women
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value their work very much in developed countries.

No statistically significant correlation was fourmbtween family caregiver’'s job and their total pice &
knowledge scores. This was in agreement with thdiffgs of a study done by [26] revealed that, fansiregiver's
knowledge scores were higher in currently employadegivers. Another study done by [23] identifickiatt
Phe dietary control provided by the employed faméyegivers was significant than those providedhgyunemployed.
Also, a recent study was done by [13] who repotted, Phe dietary control and caregiver’'s levepudctices for their
PKU children was not affected by family caregivesimployment status. The difference in these resultsthe previous
two studies could be related to the number of tmilfy caregivers selected in the studies where niagority was

unemployed and only 23 family caregivers were eygdioand worked females.

In relation to the caregiver’'s consanguinity, itsweoticed in the current study that more than dathothers and
fathers of the PKU children were having the consamepus relationship. There was a statisticallyigicant negative
correlation between the total knowledge scoreseffamily caregivers and their consanguinity. Tesult was supported
by [27] who conducted a systematic review to exariimenty-nine studies reporting demographic ang&ychosocial
influences on blood phenylalanine levels, with & to identify factors that were robustly linkedttwmetabolic control
and found that more than half of caregivers wendngaconsanguineous relationship between fatherraather of the
affected child. This could be attributed to theestific fact that PKU is a chronic genetic disoré®d more common in

consanguinity marriage.

Regarding the family caregivers' health status,entbian half of the family caregivers were havingocic
illnesses, while less than half did not have anpeit illnesses. No statistically significant cdatéion was found between
family caregivers' illness and their total knowled§ practice scores. This could be attributed &t #mall number of ill

family caregivers is still able to provide carealteir PKU children.

The current study findings clarified that, morertt@ne-quarter of the family caregivers were havimge than
one PKU child in their families. This agrees witte tresults revealed by [16]; and [14] who repotted who reported that
almost one-quarter of the families had multipleldriein with PKU, also [13] who found that, more thame-third of the
families had 3 or more PKU children. A statistisggnificant negative correlation was found betwées total practice
scores of the family caregivers and the numberkdf Rhildren in the family, while no significant sistical correlation
was found between the number of PKU children infémaily and the total knowledge scores. This resals in agreement
with [23]who reported that, by increasing numberatiected children in the family, there was pooeRlet control and
increase in blood phenylalanine concentrationse&ms that, as the number of affected childremeénfamily increases
there will be more pressure on the family resouredther physical, psychological and/or financialsaerces.
Also, family caregivers with one PKU child couldség seek new knowledge and try to improve theaqgpices but family

caregivers with more than one PKU child are versyband have no time to seek more knowledge.

Concerning family caregiver's background knowleddmut PKU, the majority of them reported havingdit
information about PKU. They got their knowledgenfraurses and doctors only, and the others gotrmdtion from their
relatives only. These results are in part diffefeam [19] who described that, in most families egivers were having

multiple sources of access information regardingirtiPKU children, including health care providetke internet,
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support groups, and organizations associated Wwihcondition. This difference may be related toltwer educational
levels of the family caregivers plus their rurasidency and lacking accurate information given iy health team in the

metabolic clinic.

A highly statistically significance positive cora¢ilon was found between the family caregiver’'s lgaoknd
knowledge about PKU and their total knowledge ssonile no statistically significant correlatiorasvdetected with the
total practices scores of the family caregiversesSehresults are logic as the background knowlethgeitaPKU was
obtained; the family caregiver’s knowledge improweich reflect the need of those caregivers foeaffe nursing care

protocol for PKU children.

More than one-third of the family caregivers weesponsible for caring for children from 1 to lekart 5 years.
More than one third was responsible for childreanfré to 10 years, while just a minority were resglole for children
less than one year. A statistically significancsifiee correlation was found between the total ficecscores of the family
caregivers and the period of caring for their at@fdwith PKU. No statistically significant corratat was found between
the total knowledge scores and the period of cdiendheir children with PKU, which means that, flbager period the
caregivers spend caring for their PKU children, there their practices get improved. On the confrary
[13] found a negative correlation between duratdrireatment and practices level on Phe diet canirbis could be
related to increasing the period of caregiving tlee child plus the repetition of care would imprave caregiver’s

performance.

Concerning the definition of PKU, it was found thenore than three-quarters of the family caregvewuld
correctly defined PKU. This is in accordance wiik study results [14] who revealed that the majartthe caregivers be
defined PKU as a metabolic genetic disorder. [1@pdtted that, the majority of family caregivers Icbcorrectly define
the term PKU. Also, the most prevalent symptomseolesd by more than two third of the family caregsvevere a
convulsion, while the minority reported the eardgns and symptoms as follow: nervousness, irritgbimusty odor in
mouth and urine and change in color of hair and.skhese results are in part different from thelgtdone by [13] where

the majority reported that “irritability,” “moodirss,” or “whining” were the most prevailing symptanisis difference
may be due to lack of family caregiver's awareredssut early symptoms of PKU and fluctuation in tiofediscovering

the disease.

In the current study, data about the family caregss knowledge regarding phenylalanine test shothed,
the majority of the family caregivers defined phiafgnine test (blood test only). Concerning theumegyl level of blood
phenylalanine, it was noticed that, more than tiicds of the family caregivers reported did not wn@®n the contrary,
the study done by [14] found that, the majorityfarhily caregivers understood what was meant byhenglalanine test
and correctly defined phenylalanine, and identifiedrrectly the recommended ranges of blood phemyiaé.
The difference between this study and the previmudd be related to unawareness of the family deeeg regarding

phenylalanine test or may be due to their educatilevel.

Regarding the family caregiver's knowledge aboumptications of increasing the phenylalanine intake,
more than two third of the family caregivers wermage of the most common complications such as rhegtardation,

delay in motor activities and delayed growth. Tit@sult agrees with [12], who reported that, thearigj of the family

| Impact Factor(JCC): 3.6754 - This article can be dowalted fromwww.impactjournals.us |




112 Rehab Fouad Abd-Elkodoos, Effat Mohammed Alkafaay
Laila Kamal El Din Effs& Heba Magdy Sharaa

caregivers were aware of the adverse consequessesiated with increasing the phenylalanine intdkes means that,
in spite of their poor knowledge about early sighdPKU, still they are aware of the most common pbeations that
could happen and this could be related to eithestr they were faced with this complications or thegw that this disease

could cause serious complications so they weredasted in knowing them.

In relation to the family caregiver's knowledge ab®KU treatment, it was observed that the majouitythe
family caregivers reported diet regimen as a treatnfor PKU. This was in agreement with [24] wreported that,
the majority of the family caregivers identifiedethype of treatment, and also by [28] stated tfatily caregiver’'s
knowledge concerning the diet was accurate fomtbagrity of family caregivers. This result is treimce diet is the only
treatment for PKU, so the family caregivers knevs tivell, and also after the child is being diagnbss having PKU,
the family caregivers knew from the specialized gitign that the diet was the only available typdredtment because

medical treatment is not available in Egypt yet.

The results of the present study showed that 50lfagaregivers and their children with PKU were lumed;
the mean age of children with PKU was 7.8+ 4.8 ye@he same result was revealed from [28], [14]p wbnducted their
study on 153 PKU children and their family caregévehe Pediatric Genetics Clinic in Ain Shams Unsity Children’s
Hospital and the Child Clinic of Phenylketonuria tsleolic Disorder in the Pediatric Hospital Campt@i€airo University

and reported that, 8.1 +5.2 was the mean age of &tldren in their study.

Also [13] who conducted their study on 173 familgregivers and their children with PKU, at the Medlic
University, Bialystok, Poland, found that, the meaye of PKU children included in the study was5.35.43 years at the
time of interview. A statistically significance retiye correlation was found between the total pcacicores of the family
caregivers and the child’s age. This is true bezdlis younger the child the more dependent onanisly caregivers and
this means that the family caregivers need to imprtheir practices for safe growth & developmenttitgdse young

children.

In the current study, it was found that, approxehatboth males and females PKU children were eguall
distributed in this study. The same was reportedséyeral studies [13]; [12] who conducted his stody186 family
caregivers and their children with PKU, at metabakre center in in Gaza Strip, at Al-Remal PHGaza city and [29]
who conducted their multicenter, prospective, mtesiventional, observational study conducted iméea Germany, Italy,
The Netherlands, Spain, Turkey and the UK on 253Ifacaregivers and their children with PKU.

[15] conducted a study on 49 family caregivers l§URchildren in the Child and Adolescent Consultatlgaison
Psychiatry Clinic of children medical center in Ta for a routine clinical follow-up, reported thhalf of PKU children
included in all previous studies were females. Tisongruent with [9] who stated that, the PKU wscequally in both
males and females. A statistically positive cotietawas found between the total practice scorab®family caregivers
and the child’s sex. This means that, male childtdhget more concern from the family than fensaéhildren and this
concern increased in case of illness and this cbaldelated to our Egyptian culture and traditithvet still differentiate

between boys and girls in rural and urban areas.

Regarding the child’s age at the detection timBKWU, almost half of the children were detectechatdge of 1 to

5 years. This agrees with [12] who found that, nefshe cases were discovered before the age @f Tiiis result reflects
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lack of community awareness regarding the earlgaliein of PKU and also because PKU screening sesbi obligatory
applied yet in Egypt as in many other developinquntdes and also due to the expensiveness of #és. t
There were a statistically significance negatiwgreation between the child’s age at detectionetiand the total
knowledge & practice scores, since it is not a camrdisease, so the younger the child’'s age wherdigease was

detected, the greater the caregiver’s knowledgepaactices.

This result was supported by [14] who reported, tfanily caregiver's knowledge and practices ledetlines
with increasing the child's age at diagnosis. Alse, study performed by [23] on 105 Iranian PKUIdfign and their
family caregivers revealed the same results. Theeouresults could means that the younger theliehil at the detection
time the lesser the complications, the mother hinee desire and motivation to seek information ahthet disease.
Family caregivers' knowledge is expected to be iagptapidly, so improvement of practices will hawecurred,
but in contrast, by a late of the detection tinheré will be decline in the level of care for th€UPchild, as late diagnosis

causes more physical & mental complications thatdcbe another barrier for compliance of the care.

Concerning the children’s education, it was notitkdt, less than one-fifth of the children wereadled in
schools, almost one-third of them were in schoofschildren with special needs, while the majoofythem were not
enrolled in any type of schools or did not comptéteir studies. These findings are incongruent Wig] who conducted a
study on 140 family caregivers and their PKU chaldin the Children Clinic of Metabolic Disorder Ntedicine Center in
Cairo and found that, less than one quarter ofctiielren were enrolled in schools, most of themewier schools for
children with special needs, while the majoritytkém were not enrolled in any type of schools. @ dther hand [30]
who conducted a study on 42 cases of classic PHKldreh in Peking University First Hospital in Chiaad found that a
minority of the PKU children were enrolled in sct®and their school reports were excellent for ¢hteated since
neonates, while the majority of the children eitpestponed their school enroliment or enrolleddho®ls for mentally
retarded children. Also, these findings are in gisement with [12] who in a study on children stiffg from PKU aged
6-18 years in the Gaza Strip found that, 85.9%twd\s participants were in prep/primary schools, le/ti4.1% were in
secondary schools, and 15.2% were excellent inatqgreformance, 30.4% were very good, 31.5% wedgmd 22.8%
were weak. This could be related to the most cab®KU children were discovered recently becausé) Bkreening test
is not applied yet in Egypt, in addition to the pdmowledge and practice of the family caregivefstte PKU,
therefore, there were many complications, mainlyntaleand physical disabilities which hindered th@ld going to

school.

The current study indicated that nearly three-guarof the PKU children had 1 to 3 brothers andesss
There was a negative correlation between the kotalledge scores of the family caregivers and thitl's number of
sisters & brothers, which means that the less numbsiblings the greater the caregiver's knowledgeut the disease.
This result is supported by [12] who reported thia¢, average number of children per family was 28] Reported that,
the total family caregiver’'s knowledge scores whigher in families with two or fewer children andwer in large
families. Accordingly, the care of the PKU childrdacreased in large families. It is true that gu@ify caregivers with a
large number of children will not have the time asmkrgy for improving their knowledge and practiegarding the

disease and its management about the PKU child.
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CONCLUSIONS AND RECOMMENDATIONS

The present study concluded that, nearly two-thisfighe family caregivers had poor level of knovged
regarding care of their PKU children, almost quadiethe family caregivers had fair level of knodtge, while minority
of the family caregivers had a good level of knalge, and also there was a considerable unsatisfdetel of practices
for the majority of family caregivers regarding eaf their PKU children, while only minority of thehad a good level of

practice

Recommendations: Based on the results of the predady, it can be recommended that: Publicatiod an
dissemination of the nursing care protocol in altennal and child health care centers for famitiaging children with
PKU to raise their awareness about the disease gearent to prevent its complications. Further, redeatudy to be
done to investigate the other social and psycho#ddiealth needs of family caregivers that areawig—based in order to

prevent health problems of children with PKU
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