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Abstract: Phenylketonuria is a chronic genetic disorder in which individuals are unable to metabolize 
Phenylalanine to tyrosine, which may lead to mental retardation. This study aimed to assess the effect of 
an educational program on knowledge and practices of family caregivers of children with 
phenylketonuria. A quasi- experimental design was used. The study was conducted at the children clinic 
of metabolic disorder in Abo El-Reesh Children’s Hospital, affiliated to Cairo University. A purposive 
sample of 50 family caregivers and their children with PKU were included in the study. For data 
collection, four tools were used: 1) family caregivers structured questionnaire. 2) Family caregivers’ 
knowledge assessment questionnaire. 3) Observational checklist of family caregivers. 4) Needs 
assessment structured questionnaire for children with phenylketonuria. The study results revealed that, 
there was a statistically significant difference between the family caregivers' total knowledge & practice 
scores pre, post and  three months (follow up) after program implementation (p=0.002** & 0.000**) 
respectively . As well the results revealed that, there was a statistically significant difference between the 
children's bio-psychosocial needs pre and three months (follow up) after program implementation 
(p=0.001**). The family caregivers’ total knowledge scores were increased in post and three months 
after program compared to their scores pre implementation of the program. Expressed bio-psychosocial 
needs of the PKU children were decreased after three months of program implementation compared to 
their expressed needs pre implementation. The study concluded that the educational program 
significantly enriched the family caregivers' knowledge and practices related to the care of their children 
with phenylketonuria. This study recommended the publication and dissemination of the educational 
program for family caregivers of children with phenylketonuria through ministry of health and population 
in all family health centers to raise their awareness about the disease management to prevent its 
complications. 
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INTRODUCTION 

Phenylketonuria (PKU) is an inherited 
disorder in which the body lacks the enzyme 
needed to convert phenylalanine (Phe) to tyrosine 
(Blau, 2016). Excessive Phe accumulates in the 
blood and tissues and can damage the brain and 

nervous system if left untreated (Anderson and 
Leuzzi, 2014). PKU appears to be distributed in 
an uneven manner amongst races and 
geographic regions with an average incidence of 
1/10,000 live births. Infants with untreated PKU 
seem to be normal for many months. However, 
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without treatment, Phe accumulates resulting in 
mental deficiency, microcephaly, seizures, 
hyperactivity and purposeless movements, and 
eczema (Camp and Parisi, 2014). With early and 
continuing dietary management, children with 
PKU have normal physical and cognitive 
development (American academy of pediatrics, 
2018).  

Treatment for PKU is focused on maintaining 
a safe level of Phe concentration in the blood, 
promoting normal growth and health through life 
and preventing intellectual disability (Specola and 
Chiesa, 2017).The next treatments are regularly 
recommended for children with PKU: Medical 
formulas even though they require less Phe, 
children with PKU still need a specific amount of 
protein. The medical formula gives babies and 
children with PKU the supplements and protein 
they require while helping keep their Phe levels 
within a safe range. Low-Phe nourishment plan is 
contained foods that are very low in Phe. This 
means the child must avoid or strictly limit the 
following foods: milk and all dairy products 
including cheese, yogurt, ice cream, regular 
formula, meat and poultry, fish, eggs, nuts and 
peanut butter, dried beans, regular flour, soya, 
beer, or cream liqueur and sugar substitute 
aspartame (Comert and Koksal, 2017). Therefore 
PKU diet is mainly made up by low-protein natural 
foods (vegetables, fruits and some cereals), poor 
in Phe, to reach the Phe supply necessary for 
growth processes (Castro et al., 2017). Phe levels 
of babies and young children with PKU need to 
have regular blood tests to measure their Phe 
levels. If there is too much or too little Phe in the 
blood, the diet and formula may need to be 
adjusted (Macdonald et al., 2016; Screening, 
Technology, & Research, 2016).  

Family caregiver (FCGs) play a pivotal role in 
the management of childhood PKU and they need 
to devote daily effort to deal with the child's 
disabilities and to maintain a special rehabilitation 
and diet program (Jurecki et al., 2017). Because 
FCGs are a core part of health care and long-term 
care, it is important to recognize, respect, assess 
and address FCGs’ knowledge, practice and 
needs.  

In an effort to increase harmonization of care 
and enable outcome of PKU children, the 
community health nurse (CHN) has a key role in 
assessing, planning, organizing and implementing 
strategies for maintaining high level of knowledge 
and practice that support the FCGs of PKU 
children (Patney, 2013; Macdonald and White, 
2014). CHNs as health professionals and 

members of groups & community are expected to 
take an active interest to assess needs and 
initiate action to develop programs which promote 
health of PKU children (WHO, 2017).  

PKU is the most common inborn error of 
amino acid metabolism in Egypt with a relatively 
higher incidence of 1/3000 (0.03%), which means 
that about 333 neonates are affected with PKU 
every year as one million babies are born yearly 
(El Araby et al., 2009). The national program for 
the early detection of disability diseases in 
newborns conducted two pilot studies in both 
2012 and 2013 to assess the prevalence of the 
disease by random samples from 9 governorates 
and the results confirmed high incidence of PKU 
1/7000 (Egyptian Neonatal Screening Program for 
phenylketonuria, 2016). Another study conducted 
in Pediatric Neurology Clinic, Sohag University 
Hospital to assess clinical laboratory profile 
diagnosed 24 cases with phenylketonuria PKU 
during the period of the study (Oriquat et al., 
2013; Abdelrahim et al., 2013). 
 
MATERIALS AND METHODS 

The aim of the current study was to assess 
the effect of an educational program on 
knowledge and practices of FCGs of children with 
PKU. To fulfill the aim of this study, the following 
research hypotheses were formulated: 

H.1: FCGs will have higher knowledge scores 
regarding care of their children with PKU after 
implementation of the program. 

H. 2: FCGs will have higher practices scores 
regarding care of their children with PKU after 
implementation of the program. 

H.3: Children with PKU will express low needs 
after implementation of the program.  

A quasi-experimental design was used to 
achieve the aim of the study. The study was 
conducted at the children clinic of metabolic 
disorder in Abo El-Reesh Children’s Hospital, 
affiliated Cairo University. A purposive sample of 
50 FCGs who provides direct care for a child with 
PKU in the family was included in the study. Data 
were collected using four tools: 1) FCGs 
structured questionnaire, it was divided into 2 
parts, Part I: demographic characteristics of the 
FCGs, part II: Socio-economic status scale (SES) 
developed by (El-Gilany et al., 2012) to assess 
the socio-economic status of the Egyptian family. 
The total scores of SES=84 marks was estimated 
on a continuum and classified into: very low level 
of socioeconomic status (score < 21 marks), low 
level from (22 – 42), middle level from (43-63) and 
high levels from (64-84).  
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2) FCGs' knowledge assessment 
questionnaire, it was developed by the researcher 
to assess the FCGs' knowledge regarding care of 
their PKU children, it includes 93 multiple choice 
questions. The total scores of the knowledge was 
(186 marks) categorized as: poor level of 
knowledge= < 93 marks, fair level of knowledge= 
(93-139), and good level of knowledge= (140-
186). Percent of total score for each item and for 
total knowledge was calculated using the following 
equation: 

 
Summation of score achieved by each family caregiver x100 

 
Maximum possible score for each family caregiver 

2) Observational checklist of FCGs' practice, it 
was developed by the researcher to assess the 
practices of family caregivers regarding care of 
their PKU children. It includes 62 statements in six 
sections: formula preparation, feeding process, 
dietary record, bathing, hair and Nail care, etc…. 
The total scores for the observational checklist 
were 66 marks classified into either satisfactory 
done (50% and more) or not done (less than 
50%).  

3) Structured questionnaire for PKU children 
divided into 2 parts: Part I: Personal 
characteristics of the PKU children. Part II: 
Assessment of bio-psychosocial needs of PKU 
children which includes two main sections: 
physical needs and psychosocial needs. It covers 
98 questions in two main sections, physical needs 
and psychosocial needs. The total scores 
obtained on bio-psychosocial needs of PKU 
children were 196 classified as: scores from (0:97) 
referred to high expressed needs, (98:147) 
referred to average expressed needs and scores 
from (148:196) referred to low expressed needs. 
The tools were revised for its content validity by 
three experts from community health nursing 
department, one expert from pediatric health 
nursing department and molecular medical 
genetics Professor, Cairo University. Modifications 
of the content were done according to the panel 
judgment on the clarity of sentences and 
appropriateness of content. Reliability of the tools 
was tested using Cronbach’s Alpha (0.97, 0.95 & 
0.92) respectively. 

Primary approval to conduct the study was 
obtained from the Research Ethics Committee at 
the Faculty of Nursing-Cairo University and from 
the director of Abo El-Reesh Children’s Hospital. 
Participation in the study is voluntary and based 
on the studied sample ability to commit to the 
current study; where written informed consent was 

signed by the participants who accept to be 
included in the study after reading all its details; 
the ethical issues considerations include 
explaining the purpose and nature of the study, 
stating the possibility to withdraw at any time, 
confidentiality of the information will be assured 
through coding the data, where it will not be 
accessed by any other part without taking 
permission of the participants and participation is 
with no risk. 

Health educational program was carried out 
on four phases:  

Assessment phase: assessment of FCG's 
knowledge, practices and their children’s bio-
psychosocial needs using the pre mentioned 
tools. 

Planning and designing phase: the researcher 
designed the educational program based on the 
assessment results and comprehensive review of 
relevant literature of the current and past local and 
international related books, magazines and 
periodicals. This program aimed to improve the 
studied FCGs knowledge and practice regarding 
the care of their children with PKU. Content of the 
health education program included goal, 
objectives, simple and clear information about 
PKU definition, its causes, types, signs, 
symptoms, management, importance of life long 
complying with medical formula and diet 
restriction, food recording, monitoring blood Phe 
level and how to perform it  at home, importance 
of oral care for PKU children and how to maintain 
it, complications of PKU, its impact on the child, 
guide lines for implementing care for PKU children 
at their homes, and the role of the family 
caregivers. 

3. Implementation phase: Implementation of 
the program was carried out at the previous 
mentioned settings. At the beginning of the first 
session, an orientation to the program and its 
purpose was presented. Each session started with 
a summary about what had been given through 
the previous sessions and the objectives of the 
new topics, taking into consideration the use of 
simple language to suite the level of FCGs. The 
educational program was conducted in the form of 
8 sessions/ month. FCGs and their PKU children 
were divided into subgroups. Maximum number of 
FCGs and their PKU children was ten in the 
session. Each group took 2 sessions / week/one 
month, in a form of knowledge and practical 
sessions. Each session was conducted in a class 
at Abo El-Reesh Children’s Hospital for (30-45) 
minutes .Thirty minutes in a form of lecture or 
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demonstration, in addition to (15) minutes for 
open discussion to clarify and explain any 
misunderstanding. Data show, posters booklets, 
video film, counseling method, demonstrations 
and re demonstrations were used. Booklet 
containing the main point was distributed to the 
FCGs as a reference to be used after program 
implementation. The study was carried out within 
six months from beginning of October 2017 to the 
end of March 2018. 

4. Evaluation phase: evaluating the effect of 
health education program on improving the FCGs' 
knowledge and practices related to care of their 
children with PKU was carried out by the 
researcher immediately and three months after 
the program implementation in order to assess 
retention of acquiring knowledge and changes in 
their practices using the same study tools. 

Statistical analysis 
The data were coded, scored, tabulated, and 

analyzed by computer using the “statistical 
package for the social science” (SPSS windows) 
version 21. For finding the differences between 
normally distributed numeric data, Analysis of 
Variance ANOVA test were used. Relations 
between different numerical variables were tested 
using Pearson correlation. Probability (p-value) 
less than 0.05 was considered significant and less 
than 0.001 was considered as highly significant. 
 
RESULTS 

This study was conducted to assess the effect 
of an educational program on knowledge and 
practices of FCGs of children with 
phenylketonuria. Fifty FCGs and their children 
with PKU were included in the study, 70% of the 
family caregivers had low socioeconomic. All 
FCGs (100%) were females with a mean age of 
37.7± 11 years. Regarding FCGs' education, the 
results revealed that, 26.0% of them cannot read 
and write, 30.0% can read and write, 32.0% had 
secondary education, while only 12.0% of FCGs 
had university education. Regarding marital 
status, 80.0% of FCGs were married, 14.0% were 
divorced and 4.0% were widows. The results also 
revealed that, 78.0% of FCGs were housewives. 
Concerning FCGs' relation to children with PKU, 
94% of the FCGs were mothers of the PKU 
children. In relation to mother & father 
consanguinity, 60% of FCGs reported that, father 
and mother were relatives. 

 
Regarding past medical history, results of the 

current study illustrated that, 58.0% of FCGs had 

chronic illnesses in form of hypertension, diabetes 
and lumbar disc with percent 96.5%, 51.7% and 
37.9% respectively. The results also showed that, 
50.0% of the FCGs had previous children with 
PKU in their families. These cases were 
sister/brother, cousins, and uncles of the PKU 
child 56%, 28% & 16% respectively. Regarding 
number of PKU children in the family, 68.0% of 
FCGs were having one PKU child followed by 
28.0% were having two PKU children and 4.0% 
were having three children. 

Regarding PKU children, results of the current 
study revealed that, 52.0% of children were 
females and 48.0% were males. Which 46% of 
them aged between 6 < 10 years, followed by 
20% aged from 11-16 years with a mean age of 
4.8 ± 7.8years. The results also illustrated that, 
18% of the PKU children were enrolled in special 
needs schools, while 20.0% of them didn’t 
complete their studies and 16% of them were not 
enrolled in schools. Regarding the child’s age at 
the detection time of PKU, the results revealed 
that, PKU was detected in 46% at the age of 1 < 5 
years, while PKU was detected in 24% aged 6 < 
10 years, with a mean age of PKU detection was 
4.8 ± 4.5 years. 

Figure (1): revealed that, 14.0% of the FCGs 
had good level of knowledge pre implementation 
of program compared to 74% and 70% of them 
immediately post and follow up (3 months) of 
program implementation respectively. 

Figure (2): represented that, 18.0% of the 
FCGs had satisfactory level of practices pre 
implementation of program compared to 72% and 
90% of them immediately post and follow up (3 
months) of program implementation respectively. 

Figure (3): showed that, 80% of the PKU 
children expressed high needs pre 
implementation of program compared to 72.5% 
who expressed low needs follow up (3 months) of 
program implementation. 

Table (1): showed a highly statistically 
significance differences between the FCGs’ total 
knowledge, total practice scores and their 
children's bio-psychosocial needs pre, post and 
follow up (3 months) of program implementation. 
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Figure (1): Distribution of family caregivers' total level of knowledge pre, post and follow up (3 
months) of program implementation (n= 50). 

Poor level of knowledge= <60% of total score 
Fair level of knowledge= 60% to 75% of total score 
Good knowledge= more than 75% of total knowledge 
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Figure (2): Distribution of the family caregivers' total level of practices pre, post and follow up (3 

months) of program implementation (n= 50). 
Unsatisfactory level of practices = <50% of total score, Satisfactory level of practices = more than 50% of total score 
 
 
 
 
 

Figure (3) Distribution of the PKU children's total bio-psychosocial needs (n=50). 
Scores from 0: 97 referred to low expressed needs 
Scores from 98: 147 referred to average expressed needs 
Scores from 148: 196 referred to high expressed needs.
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Table (1): Differences between family 
caregivers' total knowledge ,total practices 
and  total bio-psychosocial needs of their PKU 
children pre, post and follow up (3 months) of 
program (n= 50) 

 
Table (2): revealed a highly statistically 
significance correlations between the FCGs’ total 
knowledge and total practice scores toward care 
of their children with PKU pre, post and follow up 
(3 months) of program implementation. 
Table (2): Correlation between family 
caregivers’ total knowledge & total practices 
pre, post and follow up (3 months) of program 
implementation (n= 50). 
 

Variables 
 

Total 
Knowledge 

Scores 

r P 

 
Total 

practices 
scores 

Pre 0 .315 0.00* 

Post 0.357 0.00* 

Follow 
up 

0.364 0.00* 

** Correlation is highly significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

Table (3): illustrated a statistically significance 
correlations between the FCGs’ total knowledge 
scores and their children's bio-psychosocial needs 
pre and follow up (3 months) of program 
implementation. 
Table (3): Correlation between family 
caregivers’ total knowledge & total bio-
psychosocial needs of their PKU children pre 
and follow up (3 months) of program 
implementation (n= 50). 

Variables 
 

Total Knowledge 
Scores 

r P 

Total Bio-psychosocial 
needs scores 

Pre -0.461 0.00* 

Follow up -0.864 0.00* 

** Correlation is highly significant at the 0.01 

level (2-tailed). 
* Correlation is significant at the 0.05 level (2-

tailed). 
Table (4): revealed a highly statistically 

significance correlations between the FCGs’ total 
practices scores and their children's bio-
psychosocial needs pre and follow up (3 months) 
of program implementation. 
Table (4): Correlation between family 
caregivers' total practices & total bio-
psychosocial needs of their PKU children pre 
and follow up (3 months) of program 
implementation (n= 50). 
 

Variables 
 

Total Practices 
Scores 

r P 

 
Total Bio-

psychosocial 
needs scores 

Pre -0.602 0.00* 

Follow up -0.808 0.00* 

 
DISCUSSION 

In the present study, all the FCGs were 
females and almost of them were mothers of the 
PKU children these results were supported by 
many studies as Asfour, (2013) who conducted a 
study on 92 parents and their children with PKU, 
at metabolic care center in Gaza Strip, at Al-
Remal PHC in Gaza city and found that, most 
FCGs in Gaza Strip, at Al-Remal PHC in Gaza 
city were mothers and reported that mothers of 
children are considered the most primary health 
care providers around the world, Abd-Elkodoos, 
Badr-Eldein & Ismail, (2013) who conducted a 
study on 140 FCGs and their PKU children in the 
Children Clinic of Metabolic Disorder in Medicine 
Center in Cairo and found that, most of the FCGs 
were the biological mothers of the child and 
Gharaei et al., (2011) who conducted a study on 
49 family caregivers of PKU children in the Child 
and Adolescent Consultation Liaison Psychiatry 
Clinic of children medical center in Tehran fond 
that, almost two thirds of the FCGs in Tehran 
were mothers of their children. This could be 
explained by the fact the FCGs usually are 
females because many of activities of daily living 
for children are most often done by females in 
families, especially by their mothers as they are 
the primary caregivers of families. Kurtis (2015) 
stated that, mothers of children are considered the 
most primary health care providers around the 
world. They take on enormous responsibilities in 
providing care and managing of their child’s 
conditions outside the health care institutions. In 

Variables F P 

Total knowledge 
 scores 

Pre- 
 
3.573 

 
0. 002** Post 

Follow up 

Total practices  
scores 

Pre 
 
11.167 

 
0.000* 

Post 

Follow up 

TotalBio-
psychosocia 
l needs scores 

Pre  
2.546 

 
0.001* Follow up 

*. The mean difference is significant at the 0.05 level. 
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Egyptian culture, mothers are also the main 
caregivers of their families whether sick or 
healthy. In addition to this explanation females 
tend to give more emotional support than men.   

Regarding the FCGs’ education, it was 
noticed that, more than half of the FCGs were 
either unable to read and write or just can read 
and write and the minority of them had higher 
education. These finding were supported by 
Fouad et al., (2016) who conducted their study on 
153 family caregivers and their PKU children in 
the Pediatric Genetics Clinic in Ain Shams 
University Children’s Hospital and the Child Clinic 
of Phenylketonuria Metabolic Disorder in the 
Pediatric Hospital Campus of Cairo University and 
reported that, more than one tenth of them were 
illiterate, and more than one tenth of them can 
read and write, almost two fifth of them had 
intermediate education, while only less than one 
fifth of them were having a university education. 
UNICEF, (2016) conducted a study entitled “The 
Girls' Education Initiative in Egypt” and stated that, 
the majority of women in Egypt were illiterate or 
had primary education and also most of female in 
Egypt are less educated especially in rural area 
due to socio-economic and geographical factors, 
also gender disparities continue to affect access 
to primary education. 

In contrast to the present study results, 
Gharaei et al., (2011) found that, most of FCGs in 
Tehran completed high school, and approximately 
one third completed college or graduate school. 
As well Witalis et al., (2017) who conducted a 
study on 110 parents and their children with PKU, 
at the Medical University, Bialystok, Poland, and 
found that, almost three quarters of the PKU 
children's parents had higher education, one 
quarter of them had vocational or secondary 
education, and the minority of them had primary 
school education. This difference could be related 
to the socioeconomic and cultural factors and that 
most of females in Egypt are less educated than 
males and this is more common among rural  than 
urban females as reported by Central Agency for 
Public Mobilization and Statistics, Literacy and 
Adult Educations (CAPMAS), (2017). That is 
reflected in the results of the current study as the 
majority of FCGs lived in rural area. 

In relation to the FCGs’ consanguinity, it was 
noticed in the current study that, more than half of 
mothers and fathers of the PKU children were 
having consanguineous relationship. This result 
was supported by Medford et al., (2017) who 
conducted a systematic review to examine twenty-
nine studies reporting demographic and/or 

psychosocial influences on blood phenylalanine 
levels, with the aim to identify factors that were 
robustly linked with metabolic control and found 
that more than half of family caregivers were 
consanguineous. This could be attributed to the 
scientific fact that PKU is a chronic genetic 
disorder and more common in consanguinity 
marriage. 

Concerning Pre-marital examinations the 
majority of the FCGs reported that couples 
(parents of the PKU child) did not submit to these 
examinations and almost half of them revealed 
that, pre-marital examinations was not useful for 
anyone at all. These findings were in contrast with 
Fidika et al., (2013) who assessed the Quality of 
life among parents of children with PKU in 
German and found that all parents of the PKU 
children conducted the pre-marital examinations 
and reported that pre-marital examination are 
useful for all family members in the future. This 
difference between the two studies could be 
related to the social and culture factors. In 
addition the pre-marital examinations in Egypt are 
not included in most the tests needed for blood 
genetic diseases.  

The current study findings clarified that, more 
than one quarter of the FCGs were having 
multiple PKU children in their families. This agrees 
with the results revealed by Abd-Elkodoos et al., 
(2013); and Fouad et al., (2016) who reported 
that, almost one quarter of the families had 
multiple children with PKU, also Witalis et al., 
(2017) who found that, more than one third of the 
families had 3 or more PKU children  

Results of the present study showed that 
approximately both males and females PKU 
children were equally distributed in this study. The 
same was reported by several studies as Gharaei 
et al., (2011); Abd-Elkodoos et al., (2013); Fidika 
et al., (2013); Bosch et al., (2015) who conduct a 
study on 253 family caregivers of PKU children in 
seven European countries; Fouad et al., (2016); 
Jurecki et al., (2017) and Witalis et al., (2017) who 
reported that, half of PKU children included in all 
previous studies were females. Regarding the 
child’s age at the detection time of PKU, almost 
half of the children were detected at the age of 
1<5 years. This agrees with Asfour, (2013) who 
found that, most of the cases were discovered 
before the age of five. This result reflects lack of 
community awareness regarding the early 
detection of PKU and also because PKU 
screening test is not obligatory yet in Egypt as in 
many other developing countries and also due to 
the expensiveness of this test.  
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Concerning the children’s education, it was 
noticed that, less than one fifth of the PKU 
children were enrolled in special needs schools, 
while the majority of them were not enrolled in any 
type of schools or did not complete their studies. 
These findings are in congruence with Abd-
Elkodoos et al., (2013) who found that, less than 
one quarter of the children were enrolled in 
schools, (most of them were in schools for 
children with special needs), while the majority of 
them were not enrolled in any type of schools. On 
the other hand, Medford et al., (2017) found that, 
minorities of the PKU children were enrolled in 
schools and their school reports were excellent for 
those treated since neonates, while the majority of 
the children either postponed their school 
enrollment or enrolled in schools for mentally 
retarded children. Also, these findings are in 
disagreement with Asfour, (2013) who found that, 
the majority of the PKU children were enrolled in 
prep/primary schools, while the minority of them 
were in secondary schools, and their school 
performance were either excellent, very good, or 
good.  This could be related to the fact that most 
cases of PKU children were discovered recently 
because PKU neonatal screening test had been 
applied in Egypt since 2016, in addition to the 
poor knowledge and practices of their FCGs, 
therefore, there were many complications, mainly 
mental and physical disabilities which hindered 
the child going to school. 

Concerning the FCGs’ total level of 
knowledge, results of the current study revealed 
that, fourteen percent of FCGs had good level of 
knowledge pre implantation of program which 
increased to almost three quarters and more than 
two thirds in post and follow up (3months) of 
program implementation respectively. Results of 
the current study revealed that, there was a highly 
statistically significant positive correlation between 
FCGs’ total knowledge and total practices scores 
toward the care of their children with PKU in pre, 
post and follow up (3 months) of program 
implementation. These results mean that the 
FCGs’ knowledge had an effect on their practices. 
This goes in the same line with several studies 
done by Alaei et al., (2011); Asfour, (2013); and 
Fouad et al., (2016) who reported that, the 
caregivers’ practice scores and dietary 
compliance was much lower when knowledge 
scores was particularly low, and added that 
dietary knowledge is an essential factor on dietary 
compliance. 

 This is true because when FCGs are 
provided with basic knowledge about their 

children condition, developmental prognosis and 
various treatment approaches, this will assist 
them in practicing new and healthy behaviors or 
can change unhealthy behavior. In the same line 
Witalis et al., (2017) who found that, the total 
knowledge scores was significantly improved post 
educational intervention and also a highly 
statistically significant positive correlation was 
found between total knowledge and practice 
scores before and after educational intervention 
for parents of PKU children. With increasing level 
of knowledge, the practice level increased 
consequently and the children’s needs decreased. 

 Regarding bio-psychosocial needs of the 
PKU children, results of the current study 
represents that, the majority of PKU children 
expressed high needs pre implementation of 
program which decreased to seven and half 
percent in follow up (3 months) of program. There 
were highly statistically significant negative 
correlations between the FCGs’ total knowledge 
scores and their children's bio-psychosocial needs 
pre and follow up (3 months) of program. This 
finding goes in the same line with Asfour, (2013) 
who mentioned that, when parents of the PKU 
children were provided with the basic knowledge 
about their child’s condition, developmental 
prognosis and various treatment approaches, this 
will assist them in practicing healthy behaviors 
and also can change their unhealthy behaviors 
which in turn will satisfy their children's needs. As 
well, this opinion is congruent with Fidika et al., 
(2013), who reported that, the PKU children’s 
needs was much higher when knowledge scores 
were particularly low. These results mean that, the 
FCGs’ knowledge had an effect on meeting their 
children needs, as when FCGs have a good 
knowledge level regarding their children’s 
conditions; this will improve their practices 
regarding the care of their children with PKU thus 
the needs decreased.    

As for the FCGs’ total level of practices, 
results of the current study revealed that, less 
than one fifth of FCGs had satisfactory level of 
practices pre implementation of program which 
increased to near three quarters and ninety 
percent post and follow up (3 months) of program 
respectively. There was highly statistically 
significance negative correlations between the 
FCGs’ total practice scores toward the care of 
their children with PKU and their children's bio-
psychosocial needs pre, post and follow up 
implementation program. This result is congruent 
with  Witalis et al., (2017) who found that, the total 
practice scores was significantly improved post 
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educational intervention and also found a highly 
statistically significant negative correlation 
between practices scores before and bio-
psychosocial needs of their children after 
educational intervention for parents of PKU 
children. 

 The health education program for FCGs 
of children with PKU had a statistically 
significantly positive effect as it improved the 
FCGs' knowledge and practices related to the 
care of their children with PKU which led to 
significant decrease in their bio-psychosocial 
needs that consequently will lead to progress in 
the general health condition, growth and 
development for these children. These results 
were congruent with Orem’s SCDNT who stated 
that, supportive educative nursing system is 
applicable for patients with chronic diseases 
seeking to improve their self-care (Rosmawati et 
al., 2013) 

CONCLUSION 
Results of the current study concluded that, 

there was a statistically significant difference 
between the family caregivers' total knowledge & 
practice scores pre, post and  three months 
(follow up) after program implementation 
(p=0.002** & 0.000**) respectively . As well the 
results revealed that, there was a statistically 
significant difference between the children's bio-
psychosocial needs pre and three months (follow 
up) after program implementation (p=0.001**). 
Based on the findings of this study, the following 
recommendations are suggested: 

Publication and dissemination of the 
educational program for FCGs of children with 
PKU through ministry of health and population in 
all family health centers for families having 
children with phenylketonuria to raise their 
awareness about the disease management and to 
improve their knowledge and practices with their 
PKU children. 

Encouraging the importance of regular follow-
up and regular investigations of children with PKU 
to ensure appropriate serum Phe level and for 
early detection of complications. 
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