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Abstract

Background: Primary health care nurses are often the first line of defense and safety when it comes to
educating parents and managing the entire newborn screening process to ensure healthy outcomes for families.
The aim of this study: was to assess the level of primary health care nurses' knowledge regarding
Phenylketonuria (PKU) disorder and its screening test and evaluate the effect of educational intervention on
their knowledge level

Methods: Quasi experimental design was used in this study. This study was conducted in the seven maternal
and child health care centers at Tanta City. One hundred nurses who work at screening and follow up clinics
were included in the study.

Tools of the study: questionnaire assessment sheet was used to collect data including part I; Socio-
demographic data and training courses, Part Il; Nurses' knowledge regarding phenylketonuria disease, Part
I11; Nurses' knowledge regarding phenylketonuria screening test, Part Illl; Nurses' knowledge regarding
correct steps of PKU screening test procedure.

Results: There was a statistically significant difference in level of nurses' knowledge pre and post intervention.
Pre intervention, only 19% of studied nurses had a good knowledge score regarding PKU disease and only 5%
of them had a good knowledge score regarding PKU test. While, post intervention, all the studied nurses
becomes had good knowledge score regarding the disease and its test. Pre intervention, only 16 % of studied
nurses know 9-13 steps of PKU screening procedure correctly. While, post intervention this percentage
increased to 95%.

Conclusions and recommendation: Educational intervention course improve nurses' level of knowledge
regarding Phenylketonuria disease and its screening test. So, the study recommended that there was a dire need
for continuous service training courses and health education programs for primary health care nurses
especially those in well baby and screening clinics about PKU disease, its screening test and importance of
early detection especially after the implementation of such screening program in Egypt.
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I.  Introduction

Phenylketonuria (PKU) is an inherited disorder of metabolism in which a chemical known as
phenylalanine increased in the blood. It is one type of amino acid disorders in which a baby is born without the
ability to properly break down the amino acid called phenylalanine. Phenylalanine is a building block of
proteins that is obtained through the diet which is found in all proteins and in some artificial sweeteners 2.

In normal individuals Phenylalanine is converted in the liver to tyrosine by the activity of
phenylalanine hydroxylase (PAH) enzyme. The gene for phenylalanine hydroxylase is located on chromosome
12 and contains 13 exons ® Phenylketonuria (PKU), the most common in born error of amino acid metabolism,
results when there is a deficiency or absence of the enzyme phenylalanine hydroxylase (PAH) activity. The
condition is also known as phenylalanine hydroxylase deficiency “. Amino acid disorders are inherited in
an autosomal recessive manner and affect both males and females ©7. It is passed down through families. Both
parents must pass on the defective gene in order for a baby to have the condition. This is called an autosomal
recessive trait ®.

Phenylketonuria also subsumes as (Hyperphenylalaninemia) because it is resulting in the accumulation
of phenylalanine and its metabolites in the blood. Which if un treated, phenylalanine can build up to harmful
levels in the body, causing brain and nerve damage, intellectual disability and other serious health problems and
usually first noted by sings of mental retardation in infancy ©'?. Excess excretion of phenylalanine metabolites
in the urine is also occurs. It is characterized by phenylketones in the urine giving a musty odor which is a
typical feature of PKU ™. :the increased levels of phenylalanine in the plasma reaches (>1200 pmol/L;
reference range, 35-90 pmol/L) within 2 or 3 weeks of life and the excretion of phenylpyruvic acid
(approximately 1 g/d) and phenyl acetic acid in the urine was occurs 2.
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Phenylketonuria prevalence and incidence varies by population. The prevalence in the general United
States of America population is approximately 4 cases per 100,000 individuals. A low incidence is reported in
African Americans (1/50,000). A high incidence is reported in Turkey (approximately 1 case in 2600 births), the
Yemenite Jewish population (1/5300), Scotland (1:5300), Estonia (1:8090),Hungary (1/11,000), Denmark
(1/12,000), France (1/13,500), the United Kingdom (1/14,300), Norway (1/14,500), China (1/17,000), Italy
(1/17,000), Canada (1/20,000), Minas Gerais State in Brazil (1/20,000), and the former Yugoslavia (1/25,042).A
low incidence is reported in Finland (< 1/100,000)and Japan (1/125,000) 2.

Until now, no incidence rate was reported at national level in Egypt, because screening practice for
PKU does not include all neonates but sporadic studies were done. Screening for phenylketonuria among
Egyptian newborns in Menoufiya governorate was conducted and revealed a prevalence of 1/3000 “¥. The
national program for the early detection of disability diseases in newborns conduct two pilot study 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 ®®. Another study conducted in Pediatric Neurology Clinic, Sohag
University Hospital assesses clinical laboratory profile diagnosed 24 cases with phenylketonuria PKU during the
period of the study @©.

A pilot study is attempt to elicit prevalence of metabolic disorders in Egypt by tandem mass
spectrometry is conducted on 16000 neonates (3-7 days) and 550 children (3 months to 15 years ) in neuro-
metabolic outpatient clinic, Cairo University, Children Hospitals. From 16000 screened neonates, four PKU
cases were detected ( 1/4000) “7.

The extrapolations of prevalence and incidence statistics for phenylketonuria by countries and regions
2015,which gives only a general indication as to the actual prevalence or incidence of phenylketonuria in each
region revealed that in the Middle East region, extrapolated incidence to population estimated used was 14% in
Iraq; 11% in Libya; 10% in Egypt @©.

Children with untreated PKU appear normal at birth. But by age 3 to 6 months, they begin to lose
interest in their surroundings. Mental retardation may develop gradually and may not be evident for the 1% few
months. By agelyear, children are developmentally delayed. It is usually severe and most children require
institutional care if the condition remains untreated ** 2%,

Intelligence testing reveals that 50% to 70% of individuals with untreated phenylketonuria have 1Qs
below 35 @Y. Phenylalanine plays a role in the body's production of melanin, the pigment responsible for skin
and hair color. Therefore, infants with the condition often have lighter skin, hair, and eyes than brothers or
sisters without the disease. Vomiting, sometimes severe enough to be misdiagnosing as pyloric stenosis, may be
an early symptom ©2 2. Behavioral, psychological (emotional) and social problems includes decreased social
competence, decreased autonomy, low-self-esteem, attention problems, school problems and lower achievement
motivation may also occurs ®?. Neurological symptoms may include seizures, shaking, or jerking movements in
the arms and legs, hyperactivity, and epilepsy (50%) ®.

The diagnosis of Phenylketonuria in a severely mentally retarded older child with typical biochemical
and physical characteristics is straight forward by determining serum phenylalanine and tyrosine levels ®®. An
enzyme assay can determine if parents carry the gene for PKU. Chorionic villus sampling can be done during
pregnancy to screen the unborn baby for PKU @3

In the newborn period, phenylketonuria is diagnosed by blood test, usually as part of the routine
screening tests given to a newborn within the first few days of life ¢”). Diagnostic criteria for PKU are: (i) on a
normal diet phenylalanine level is in excess of 20 mg/dl/24 hr on two occasions, (ii) blood tyrosine level >5mg/
dl, (iii) presence of abnormal urinary metabolites of phenylalanine detected by Guthrie or ferric test ®®.

Newborn screening allows early identification and early implementation of treatment. It is more
economical to detect and treat a disease such as PKU early rather than provide lifelong support for an untreated
child who will develop severe mental retardation ®**”. Because the test depends on the accumulation of
phenylalanine, for this reason testing would be done after the infant is 48 hours old; if the screening done before
the third day of newborn's life, a higher risk of a false negative outcome is expected. The test should done after
feeding protein diet (either breast feeding or bottle feeding) to reduce the possibility of false negative results.
Diagnosis must be confirmed by measurement of plasma phenylalanine concentration ©V.

The Egyptian Ministry of Health and Population was not conduct A National Screening Program for
PKU until November 2015. Before that, a random sample was taken from only 9 governorates which have high
rate of consanguinity marriages between blood relatives. This random test gives a high incidence of PKU (1/
7000) newborn “®. And so, from the beginning of November 2015, the Egyptian Ministry of Health conducts
the screening program nationally in all governorates with the same time and the same filter paper of congenital
hypothyroidism screening program. All 27 Governorates were covered now 2.

Dietary management or pharmacologic treatment is essential for infants with PKU. Treatment should
be instituted as soon as the diagnosis is confirmed because the best results are obtained with early treatment.
Infants and children with PKU are treated with a special diet that restricts phenylalanine intake as well as the use
of medical foods to supplement the patient’s intake of other essential amino acids and of vitamins and minerals
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(339 Babies with PKU are often fed a special formula e.g Lofenalac, Minafen and Albumaid XP containing

high protein and low phenylalanine. It can be used throughout life as a protein source that is extremely low in
phenylalanine and balanced for the remaining essential amino acids. People with PKU who are on this special
diet from birth or shortly thereafter develop normally and often have no symptoms of PKU ®. PKU patients are
to eat low-protein foods such as low-protein breads, pastas and cereals. They are usually advised to eat a lot of
fruits and vegetables because they contain little phenylalanine ®4*").1n the PKU diet, animal protein is avoided
because it contains the highest amounts of phenylalanine for example red meat, fish, poultry and milk and milk
products. Plant protein should be avoided also such as dried beans, peas and nuts as they contain high amounts
of phenylalanine. The artificial sweetener aspartame such as low-fat yogurt, soft drinks, breath mints, candy,
sugar-fre(gg)gum, gelatin, chewable vitamins, cold medicines, pudding and hot cocoa mixes should also be
avoided .

Nurses are often the first line of defense and safety when it comes to educating parents and managing
the entire newborn screening process to ensure healthy outcomes for families. Among other responsibilities;
filling pristine paper work; and following up with families, laboratories and doctors ©9.

Primary health care (PHC) nurse plays an important role in primary prevention of PKU. She provides a
premarital counseling about consanguineous marriage (Endogamy), an enzyme assay can determine if parents
carry the gene for PKU during preconception period. Chorionic villus sampling can be done during pregnancy to
screen the unborn baby for PKU “9

PHC nurse either in maternal and child health centers or in rural health units can provide health
education to the population about the disease, importance of national program for screening test, it's exact time,
importance, how test result will be conveyed to parents and what to expect in the event of an abnormal result.
She takealt)he opportunity for practicing communication skills for conveying complex information to parents and
families .

Secondary prevention of Phenylketonuria involves early case finding which is the main role of PHC
nurse in national program of screening test for all newborn specially targets populations that have risk factors in
common; by taking blood sample in maternal and child health centers and rural health units for early detection
of cases. She properly records the specimen and sends for analysis. Newborn screening identifies these children
ag)d proper dietary management changes the course of their lives from mental retardation to normal intelligence

The nurse ensures that parents receive accurate information about screening test (e.g., purpose,
meaning, risks, and advantages, their rights of enroliment depending on their locale, specimen collection and
retention) prior to testing. Ensure that parents of infants with positive results are offered counseling about the
interpretation and implications of their infants results “

After diagnosis the family may need extra support in coping with shock, anxiety or stress. The nurse
coordinate and collaborate with other team members for early referral of finally diagnosed newborn to
multidisciplinary teams of genetic providers, medical specialists, nurses, and nutritionists care for infants “%.

As a member of the team, the nurse assumes counseling and teaching role about proper dietary
management (diet low in phenylalanine) and that all immunizations can proceed normally “?). She can assure
infant parents that the outcome is expected to be very good if the diet is closely followed, starting shortly after
the child's birth. However, if treatment is delayed or the condition remains untreated, brain damage will occur.
School functioning may be mildly impaired “647)

The nurse has also a role in the rehabilitation of the child with PKU disease. She teaches the parents to
adapt with the already existing disability and use, maximize capabilities and encourage family to complete the
course of treatment and maintain long term follow up to prevent the disease progression “®. All these
responsibilities required from the PHC nurses in centers and units to be acknowledge by everything about PKU
disease, it's screening test, correct sampling technique and management.

Aim of the study:-

1-  Assess the level of nurses' knowledge regarding Phenylketonuria disorder and PKU test in Maternal and
Child Health Care Centers at Tanta City.

2-  Evaluate the effect of educational intervention on nurses' level of knowledge regarding Phenylketonuria
disorder and PKU test in Maternal and Child Health Care Centers at Tanta City.

Research hypothesis:-

Educational intervention will affect positively the level of nurses' knowledge regarding Phenylketonuria

disorder and PKU test in Maternal and Child Health Care Centers at Tanta City.
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Il. Materials and Methods
Study design:
A Quasi experimental study design was used in this study.
Settings:
This study was conducted in all Maternal and Child Health Care Centers affiliated to Ministry of Health at Tanta
City, El-Gharbia Governorate. There are 7 Maternal and Child Health Care Centers representing 5 districts of
Tanta City in EI-Gharbia governorate.
Subjects:
All nurses dealing with newborn care (conducting thyroxin test or newborn follow up) in the previous settings
were included in the study. The total number was 100 nurses.
Tool of study:
Structured questionnaire assessment sheet was used to assess nurses’ knowledge regarding
Phenylketonuria Disorder and PKU test:-
The questionnaire was developed by the researcher based on literature review in order to collect the necessary
data; it included the following four parts:
Part (1): Socio Demographic characteristics of nurse such as; name, age, educational level, experience years
and training courses taken by nurses.
Part (2): Nurses knowledge regarding phenylketonuria disease which included:
Definition of phenylketonuria, Causes, Characteristics of the disease, the enzyme responsible for the occurrence
of the disease, People most vulnerable, the early signs and symptoms of disease, The permanent symptoms of
disease, Ways to detect the phenylketonuria, Consequences of delayed detection, Methods of treatment, The
first step in the discovery of the disease, The type of food presented to affected child, When follow up needed
for a child with phenylketonuria, and Factors affecting difference of nutritional management from a child to
another.
Part (3): Nurses knowledge regarding phenylketonuria test which included:
Indication and importance of Phenylketonuria test, the exact time for the blood sample, Causes of taking sample
at that time, is the blood sampling a prerequisite for the registration of the child, diet giving before taking
sample, Phenylalanine cut off point for screening, Referral places for affected child, Place for taking recurrent
blood sample for diagnosed child and the total number of recurrent sample in the first year.
Part (4) Nurses' knowledge regarding correct steps of PKU screening test procedure: in which nurses
asked to rearrange the 13 steps of PKU test procedure.
Knowledge scoring system was done as follow:-
Correct answer taken (1) and incorrect answer and do not know taken (zero).
Total knowledge score (TKS) regarding PKU disease and PKU test was classified as:-
e Good —» >75% of total knowledge score.
o Fair—» 60% < 75% of total knowledge score.
e Poor —— < 60% of total knowledge score.
Knowledge regarding steps of PKU screening test procedure was categorized as:
e Good — arrange 9-13 steps correctly
e Fair ——» arrange 6-8 steps correctly
e Poor —» arrange < 5steps correctly

I11. Method

1. An official approval was obtained from the Dean of Faculty of Nursing to the director of the Health Affairs
Directorate in EI-Gharbia Governorate and then to the director of each selected Maternal and Child Health
Care Center in order to collect the data and conduct the educational intervention.

2. Study tool was developed by the researcher based on literature review.

3. Study tool distributed to a jury of 6 professors ( 4 professors of Community Health and Pediatric Nursing
and 2 professors of Public health Medicine before conducting the study to test its clarity and validity. Each
of these experts gave an average total percentage of their acceptance of the tool; it’s varied from 90-100%.

4. A pilot study carried out on 20 nurses after taking their approval to ascertain the clarity, applicability,
feasibility and organization of the tool. The necessary modifications were done according to pilot study.

5. Study tool tested for its reliability using Cronbach's test, test reliability was (0.78).

6. Ethical considerations: Oral consent to participate in the study was obtained from the nurses after
explanation of the purpose of the study and assures them about the privacy and confidentiality of the
obtained data and they have a right to withdraw from the study at any time.

Developing and implementing the educational intervention, Educational intervention was implemented by

the researcher
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7. The content of Educational Intervention was prepared based on literature review and nurses' educational
needs as determined through pre-assessment using study tool.

8. The main objective of the educational intervention was to acquire the studied nurses with the basic
knowledge regarding phenylketonuria disease, PKU test and its procedure.

9. The meeting with studied nurses was organized in order to avoid peak of work. A schedule was done by the
researcher based on the working days of each center.

10. The studied nurses were classified into seven groups; a group from each center.

11. The questionnaire sheet was distributed individually to each group of the nurses on a day before conducting
the educational intervention to fill it at their morning shift after explaining the purpose of the study to assess
their knowledge about PKU disease and PKU test and identify their educational needs

12. Each group of nurses was given two sessions ;

e The first session cover all items related to phenylketonuria disease: meaning, causes, characteristics of the
disease, responsible enzyme, vulnerable groups, signs and symptoms of disease, consequences of delayed
detection, methods of treatment, nutritional management ....etcC ;

e  The second session cover all items related to PKU test and its procedure: indication, importance, the
exact time for the blood sample, phenylalanine cut off point for screening, referral places for affected child,
steps of PKU procedure....etc

e  The duration of each session was 2 hour.

13. Pre assessment and post assessment were done in separate days rather than the sessions' days and so each
center was contacted by the researcher four times, 2 for assessment and 2 for giving an educational
intervention

14. Group discussions, question-and-answer and brain storming were used as teaching methods. Power point
Flip charts and pictures were used as teaching aids.

15. Evaluation of the intervention

Two assessments were done to the participants in order to assess their knowledge regarding PKU disease and

PKU test

First time: Before implementation of the educational intervention

Second time: After the implementation of the educational intervention

16. Collection of data and conducting educational intervention were taken from middle of July 2015 to the
middle of October 2015.

Statistical analysis:

The collected data were organized, tabulated and statistically analyzed using SPSS software statistical computer

package version 23. For quantitative data, the range, mean and standard deviation were calculated. For

qualitative data, comparison was done using Chi-square test (x?). Correlation between variables was evaluated
using Pearson’s correlation coefficient r. A significance was adopted at P<0.05 for interpretation of results of
tests of significance.

IV. Results

Table (1): Represents the socio - demographic characteristics of the studied nurses. The results revealed
that, the age of the studied nurses ranged from 25 — 55 years old with a mean age 38.42+7.224. 43% were in the
age group 25- 35 years old and more than one third (39%) of them ranged from 36-55. As regards to nurses'
marital status, the majority of them (85%) were married. Concerning their educational level, the majority of
them (83%) had diplom, 12% had nursing bacculeruate, and only 5% had technical institute.

The table shows also that, about half (51 %) of the studied nurses had 11- 20 years of experience, about
one third (34 %) of them had more than 20 years of experience with a mean18.22+7.59 years. As regard to
training courses taken by nurses about phenylketonuria disease and its screening test, the table shows that more
than one half of them (59 %) not taken any training courses and less than one third of them (31 %) taken less
than 3 courses.

Table (1): Socio - demographic characteristics of the studied nurses

Categories (n=100)
N %
1. Age 25-35 43 43.0
36-45 39 39.0
46-55 18 18.0
Mean+SD 38.42+7.224
2. Marital status Married 85 85.0
Single 2 2.0
Widow 7 7.0
Divorced 6 6.0
3. Educational level Diplom 83 83.0
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technical institute 5 5.0
nursing bacculeruate 12 12.0

4. Years of experience <10 15 15.0
11-20 51 51.0
>20 34 34.0
Mean+SD 18.22+7.59

5. Training courses None 59 59.0
<3 31 31.0
>3 10 10.0

Table (2): Represents distribution of the studied nurses according to their knowledge regarding causes,
risk group and signs and symptoms of the phenylketonuria disease pre and post educational intervention. The
table illustrates that, pre intervention only one third of the studied nurses give the correct answer regarding
definition of phenylketonuria, causes, characteristics, and the enzyme responsible (36%, 32%, 36% and 33%
respectively). Also, only small percentage of them give the correct answer regarding people most vulnerable, the
onset of sings, the early symptoms and permanent symptoms of disease (18%, 17%, 10%, 20%, respectively).
This compared to nearly all of them give a correct answer regarding all these disease related issues post
educational intervention.

Table (2): Distribution of the studied nurses according to their knowledge regarding causes, risk group and
signs and symptoms of the phenylketonuria disease pre and post educational intervention (n=100).

Items Incorrect Correct Don't know
pre Post Pre Post pre post
N % N | % N % N % N % N %
1. Definition of
phenylketonuria 42 42.0 0 | 0.0 36 36.0 100 100.0 | 22 220 | O 0.0
2. Causes of disease
50 50.0 0 | 0.0 32 32.0 100 100.0 | 18 180 [0 0.0
3. Characteristics of disease | 48 48.0 36 36.0 16 16.0
0 |0.0 100 100.0 0 0.0
4. The enzyme responsible | 47 47.0 33 33.0 20 20.0
for the disease 4 0.4 96 0.96 0 0.0
5. People most vulnerable to | 58 58.0 18 18.0 24 24.0
disease 0 |0.0 100 100.0 0 0.0
6. The onset of sings of
disease 60 60.0 5 |05 17 17.0 95 0.95 23 230 | 0O 0.0
7. The early symptoms of | 53 53.0 10 10.0 37 37.0
disease 0 0.0 100 100.0 0 0.0
8. Permanent symptoms of | 58 58.0 20 20.0 22 22.0
disease 0 ]0.0 100 100.0 0 0.0

Table (3): Represents distribution of the studied nurses according to their knowledge regarding case
finding and management of the phenylketonuria disease The table shows that, pre intervention less than one
third of the studied nurses know the correct answer regarding first step in discovering disease, consequences of
delayed detection, methods of treatment (30%, 31%, 29% respectively), a few percentage know the correct
answer regarding type of food introduced to affected child, factors affecting difference of nutritional
management (12%,16% respectively) and one third only give the correct answer regarding child needs when
follow up ( 35%). While, post educational intervention, 100% of them gives correct answer regarding first step
in discovering disease, consequences of delayed detection, type of food introduced to affected child and child
needs when follow up and most of them (93% and 94% respectively) gives correct answer regarding methods of
treatment and factors affecting difference of nutritional management.

Table (3): Distribution of the studied nurses according to their knowledge regarding case finding and
management of the phenylketonuria disease (n=100).

Items Incorrect Correct Don't know
Pre Post Pre Post Pre Post
N % N % N % N % N % N %
1. Ways to detect
phenylketonuria 42 420 | 0O 0.0 41 41.0 100 1000 | 17 | 170 | O 0.0
2. First step in discovering
disease 50 50.0 0 0.0 30 30.0 100 1000 | 20 | 200 | O 0.0
3. Consequences of delayed
detection 50 500 | O 0.0 31 | 310 100 1000 | 19 [ 190 | O 0.0
4.  Methods of treatment 49 49.0 7 7.0 29 29.0 93 93.0 22 1 220 | O 0.0
5.  Type of food to affected
child 67 67.0 0 0.0 12 12.0 100 1000 | 21 | 210 | O 0.0
6. Factors affecting
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difference of nutritional | 60 60.0 6 6.0 16 16.0 94 94.0 24 | 240 | O 0.0
management

7. Child Needs when follow | 49 490 | 0O 0.0 35 35.0 100 1000 | 16 | 16.0 | O 0.0
up

Table (4): Represents distribution of the studied nurses according to the total knowledge score about
phenylketonuria disease pre and post educational intervention. The table illustrates that pre intervention, nearly
two thirds (63%) of the studied nurses had a poor knowledge score regarding PKU disease, 18% of them had a
fair knowledge score and only 19% of them had a good knowledge score with a mean 7.87+2.6729. While, post
intervention all of them had good knowledge score with a mean 14.560+0.7009. There was a statistically
significant difference between total knowledge score about phenylketonuria disease pre and post educational
intervention (P=0.001)

Table (4): Distribution of studied nurses according to their total knowledge score about phenylketonuria

disease.
TKS about PKU disease Pre intervention Post intervention P
N % N % X?

Poor< 60% 63 63.0 0 0

Fair 60%-75% 18 18.0 0 0 38.066

Good >75% 19 19.0 100 100.0 0.001*
Range 4-13 13-15
MeantSD 7.8742.6729 14.560+0.7009

Table (5), Represents the distribution of the studied nurses regarding their knowledge about
phenylketonuria screening test and its importance. It illustrates that, pre intervention about three quarters of
studied nurses (74%) give a correct answer about the exact time for talking blood sample. However, 53% of
them give incorrect answer regarding causes of taking sample at this time and 59% of them saw that blood
sample is not a prerequisite for child registration. While post intervention nearly all of them (100% and 96%)
becomes know the exact time for talking blood sample, causes of taking sample at this time and that blood
sample is a prerequisite for child registration

Also, pre intervention only one third of the studied nurses know that the infant should take milk diet
before conducting the test and only 5% know the Phenylalanine cut off point for screening. Moreover, only 22%
know the referral places for affected child and 14% give correct answer regarding the total number of recurrent
sample intake for the affected infant in first year. While post intervention, most of the studied nurses (100%,
93%, 100% and 95%) respectively give correct answer regarding what the infant should take before test,
Phenylalanine cut off point for screening, referral places for affected child and the total number of recurrent
sample intake for the affected infant in first year.

Table (5): Distribution of the studied nurses regarding their knowledge about phenylketonuria test and its
importance (n=100).

Incorrect Correct Don't know
Items Pre Post Pre Post Pre Post
N % N % N % N % N % N | %
1. Best time for taking sample 74 | 740 10 10.0 16 | 16.0
0 0.0 100 100.0 0 |00
2. Causes of taking sample at this | 53 | 53.0 34 34.0 13 | 13.0
time 4 4.0 96 96.0 0 |00
3. Blood sample is a prerequisite | 59 | 59.0 26 26.0 15 | 15.0
for child registration 0 0.0 100 100.0 0 |00
4. What you should make sure | 49 | 49.0 37 37.0 14 | 14.0
that new born fed before test 0 0.0 100 100.0 0 |00
5. Best time to take sample after | 74 | 74.0 10 10.0 16 | 16.0
milk intake 0 0.0 100 100.0 0 |00
6. Phenylalanine cut off point for | 59 | 59.0 5 5.0 36 | 36.0
screening 7 7.0 93 93.0 0 |00
7. Referral places for affected | 54 | 54.0 22 22.0 24 | 240
newborn 0 0.0 100 100.0 0 |00
8. Place for taking recurrent blood | 39 | 22.0 61 61.0 0 0
sample for diagnosed newborn 0 0.0 100 100.0 0 |00
9. Total number of recurrent | 50 | 50.0 14 14.0 36 | 36.0
sample in first year 0 0.0 95 95.0 0 |00

Table (6): Represent distribution of the studied sample regarding their total knowledge score about
phenylketonuria screening test and its  importance pre and post intervention. The result reveals that pre
intervention, 59% of the studied nurses have poor knowledge score about phenylketonuria screening test, 36%
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of them had a fair knowledge score and only 5% of them had a good knowledge score with a mean 3.01+1.795.
While, post intervention, all the studied nurses becomes had good knowledge score with a mean 8.62+0.4878.
There was a statistically significant difference between total knowledge score about phenylketonuria screening
test pre and post educational intervention (P=0.0001).

Table (6): Distribution of the studied sample regarding their total knowledge score about phenylketonuria test
and its importance

TKSabout phenylketonuria test | Pre intervention Post intervention P
& its importance N % N % X?
Poor< 60% 59 59.0 0- 0 0.0001*
Fair 60%-75% 36 36.0 0 0 40.896
Good >75% 5 5.0 100 100.0
Range 2-8 8-9
MeantSD 4.7741.4274 8.62+0.4878

Table (7): Represent distribution of the studied nurses according to their total knowledge score about
phenylketonuria screening test procedure pre and post intervention.. The table shows that, pre intervention,
more than half (57%) of nurses know only 5 or less steps of PKU screening test procedure and classified as poor
level of knowledge, this is compared to one quarter of them (27%) know 6-8 steps of the procedure and
classified as fair level of knowledge and only 16 % know and classified as good level of knowledge with a mean
5.64+2.7359. while post intervention, most of the nurses (95%) becomes know from 9-13 steps of the procedure
and classified as good level of knowledge with a mean 12.42+1.2486. There was a statistically significant
difference between total knowledge score about phenylketonuria screening test procedure spre and post
educational intervention (P=0.0001).

Table (7): Distribution of the studied nurses according to their total knowledge score about phenylketonuria
screening test procedure

Steps of Procedure of taking sample Pre intervention Post intervention P
(n=100) (n=100) X2

N % N %

Poor 57 57.0 0 0.0

Know < 5 steps 0.0001*

Fair 27 27.0 5 5.0 177.91

Know 6-8 steps

Good 16 16.0 95 95.0

Know 9-13 steps

Range 3-12 7-13

MeanSD 5.64+2.7359 12.42+1.2486

Table (8): Represent relationship between the total knowledge score about phenylketonuria disease
and socio — demographic data among studied nurses. The table shows that, there was a statistically significant
relation found between age, educational level, years of experience of the studied nurses and their total
knowledge score about PKU disease (P=0.021, 0.0001, 0.001 respectively).

On the other hand, there was no statistically significant relation found between marital status of the studied
nurses and their total knowledge score about PKU disease ( P=0.274).

Table (8): Relationship between the total knowledge score about phenylketonuria disease and socio-

demographic data among studied nurses
Socio-demographic Total knowledge score about disease i3 P
Data Poor Fair Good
N % N % N %

Age 25-35(n=43) 19 44.2 12 27.9 12 27.9 11.527 | 0.021*

36-45(n=39) 30 76.9 4 10.3 5 12.8

46-55(n=18) 14 77.8 2 11.1 2 11.1
Marital status Married (n=85) 50 58.8 17 20.0 18 21.2 7.542 0.274

Single (n=2) 1 50 0 0 1 50

Widow (n=7) 6 85.7 1 143 |0 0

Divorced (n=6) 6 100 0 0 0 0
Educational Diplom (n=83) 59 711 14 16.9 10 12.0 23.421 | 0.0001*
level Technical institute (n=5) | 3 60 1 20 1 20

Nursing bachelor (n=12) | 1 8.3 3 25.0 8 66.7
Years of | [ 10 (n=15) 3 20.0 5 333 7 46.7 18.253 | 0.001*
experience 11-20 (n=51) 32 62.7 9 17.6 10 19.6

>20 (n=34) 28 82.4 4 11.8 2 5.9

* Significant at P<0.05.

DOI: 10.9790/1959-0506014558 www.iosrjournals.org 52 | Page



Effect of Educational Intervention on Primary Health Care Nurses' Knowledge Regarding Phenylketonuria ..

Table (9): Represent relationship between the total knowledge score about disease and training courses
taken by studied nurses. The table shows that all (100%) nurses who did not take any training courses had poor
level of knowledge about the disease. About half of studied nurses (48.4%) who had < 3 courses had fair level
of knowledge about the disease and 70% of those had > 3courses had a good level of knowledge score. The
difference between total knowledge score about PKU disease and training courses taken by nurses was
statistically significant P = 0.001.

Table (9): Relationship between the total knowledge score about disease and training courses taken by studied

nurses
Training courses Total knowledge score about disease F P
Poor Fair Good
N % N % N %
None courses (n=59) 59 100.0 0 0.0 0 0.0 90.03 0.00*
< 3 courses (n=31) 4 12.9 15 484 12 38.7
[J 3courses (n=10) 0 0 3 30 7 70

* Significant at P<0.05.

Table (10): Represent relationship between the total knowledge score about phenylketonuria test and its
importance and socio-demographic data among studied nurses. The table shows that, there was a statistically
significant relation found between marital status, educational level, and years of experience of the studied nurses
and their total knowledge score about PKU test and its importance ( P= 0.013, 0.0001 respectively). On the
other hand, the table shows also that there was no statistically significant relation found between age of studied
nurses and their total knowledge score about PKU test and its importance ( P=0.05).

Table (10): Relationship between the total knowledge score about phenylketonuria test and its importance and
socio-demographic data among studied nurses.

Socio-demographic Total knowledge score about test 7 P
Data Poor Fair Good
N % N % N %
Age 25-35 (n=43) 20 46.5 18 41.9 5 11.6 9.512 0.05
36-45 (n=39) 26 66.7 13 333 0 0.0
46-55 (n=18) 13 72.2 5 278 |0 0.0
Marital status Married (n=85) 46 54.1 35 41.2 4 4.7 16.121 0.013*
Single (n=2) 1 50 0 0 1 50
widow (n=7) 6 85.7 1 14.3 0 0.0
Divorced (n=6) 6 100 0 0 0 0.0
Educational level | Diplom (n=83) 55 66.3 27 325 1 1.2 33.872 | 0.0001*
technical institute (n=5) 4 80 1 20 0 0
Nursing bachelor (n=12) 0 0.0 8 66.7 4 333
Years of | <3(n=31) 7 22.6 20 64.5 4 12.9 18.086 | 0.0001*
experience [ 3 (n=10) 0 0 9 90 1 10
[ 10 (n=15) 3 20.0 9 60.0 3 20.0
11-20 (n=51) 30 58.8 19 37.3 2 3.9
>20 (n=34) 26 76.5 8 235 0 0.0

* Significant at P<0.05.

Table (11): Represent relationship between the total knowledge score about phenylketonuria test and its
importance take any training courses had poor knowledge score about PKU test. About two thirds of studied
nurses ( 64.5%) who had < 3 courses had a fair level of knowledge about test. This is compared to 90% of
those who had > 3 training courses had a fair level of knowledge score and 10% had good level of knowledge
score. The difference between total knowledge score about disease and training courses taken by nurses was
statistically significant (P = 0.00).

Table (11): Relationship between the total knowledge score about phenylketonuria test and its importance and
training courses taken by the studied nurses.

Training courses Total knowledge score about test [ P
Poor Fair Good
N % N % N %
None (n=59) 52 88.1 7 11.9 0 0.0 53.33 0.00*
<3(n=31) 7 226 20 645 | 4 129
0 3 (n=10) 0 0 9 90 1 10

* Significant at P<0.05.

Table (12): Represents the correlation between both total knowledge scores and socio
demographic data among studied nurses. The study revealed that, there was a positive correlation with a
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strong significant difference between total knowledge score about PKU disease and PKU test and training
courses and educational level as P value = (0.00, 0.00 respectively). On the other hand, there was a negative
correlation with a strong significant difference found between total knowledge score about the disease and its
test and age and years of experience of the nurses P = (0.002, 0.00 and 0.033, 0.002 respectively).

Table (12): Correlation between both total knowledge scores and socio-demographic data among studied nurses

Characteristics Total knowledge score Total knowledge score
about disease about test and its importance
R P r P
Age -0.308 0.002** -0.213 0.033*
Years of experience -0.354 0.000** -0.309 0.002**
Training courses 0.793 0.000** 0.666 0.000**
Educational level 0.352 0.000** 0.447 0.000**

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

V. Discussion

Community health nurse as a primary health care nurse plays an important role in prevention, early
detection and referral for treatment of Phenylketonuria disease. She provides health education to the population
about the disease, importance of national program of PKU screening in early detection and importance of
nutritional management for affected children in order to prevent disease consequences “**?. The aim of this
study was to assess the level of nurses' knowledge regarding Phenylketonuria disorder and PKU test and
evaluate the effect of educational intervention on their knowledge level in Maternal and Child Health Care
Centers.

The results of the present study illustrated that, the mean age of studied nurses was 38,42 years, the
majority of them were married and having nursing school diplom, their mean years of experiences was 18,22
years and had not attend training courses about PKU disease. This results in agreement with Abdella SH,
(2015) “9, who mentioned that the majority of subjects were having diplom degree and reported negatively
related to opportunities of attending scientific meetings, seminars and attending training courses. Also, this
result in the same line with Kable RN et al., (2011) ® in Australia who mentioned that just one third of their
studied nurses attended in service training courses which just about infection control.

Nurses in primary health care settings should be more knowledgeable about maternal and child disease
and their early detection. The present study revealed that pre intervention, the majority of nurses give incorrect
answer or don't know related to the definition of PKU, causes, characteristics, the responsible enzyme, people
most vulnerable, the onset of sings, the early symptoms and permanent symptoms of disease. The present study
in agreement with Ayse GT et al., (2006) ®V, in Denizli, who found that; the self-reported knowledge level of
primary health care midwives about some genetic abnormalities and illnesses was inadequate. Midwives
reported that they did not have enough information about basic genetic topics, human genetic diseases, and
prenatal diagnosis of genetic diseases, genetic screening and genetic counseling. Also, this results is in
agreement with Abdella SH, (2015) “®, who found that the majority of nurses had no knowledge about PKU in
pre education program.

On the other hands the present study disagrees with Kiray VB et al., (2008) ®?, in Turkey who
mentioned that half of subjects have knowledge about PKU disease at the first assessment. This difference could
be related to different subject's characteristics. Also the result of the present study may be related to lack of
training courses or education about this disease from the health administration authorities and at the time of data
collection, the PKU screening test is not applied yet in Egypt.

Regarding total knowledge score about PKU disease, the present study reported that, pre educational
intervention about two thirds of nurses found to have poor total knowledge score while post intervention all of
them reported good knowledge score. Abdella SH, (2015) “, mentioned also that, pre assessment all (99%)
nurses have poor knowledge score about the disease. This reflects lack of training courses and professional
development programs among primary health care nurses in many governorates in Egypt and the in need for
conducting massive educational training courses from Ministry of Health and Health Administrators to maintain
sustainable knowledge and practice of nurses work in MCH centers and rural health units.

As regards nurses' knowledge about causes of taking blood sample at a definite time for early detection
and prevention of complication which could be irreversible mental retardation, the present study showed that
about two thirds of nurses give incorrect answer or don't know regarding importance of taking blood sample at a
definite time. This result is in agreement with Abdella SH, (2015) “® who mentioned that the majority of
nurses give incorrect answer regarding importance of early detection of PKU disease. Also the present study in
agreement with waisbren SE et al., (2007) ®®, in United Sates of America who reported that PKU is typically
diagnosed at birth through newborn screening programs. However, if it is not caught and treated, the patient will
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become significantly mentally challenged for a lifetime. Castro S et al., (2012) ®*, in Portugal suggested also
that neonatal screening demands constant reassessment of its own results.

The screening test help in early detection of PKU disease and prevention of its complication, the nurse
should be aware of importance of early detection, dietary management and factor affecting it. In the present
study, pre intervention, only less than one third of the studied nurses oriented by consequences of delayed
detection, methods of treatment, food introduced for affected child and factors affecting nutritional
management. This means that mothers who will contacted by those nurses especially after the implementation of
the PKU screening in Egypt at November 2015, may becomes have no knowledge about early management and
its importance in preventing consequences which can in turn in increasing morbidity and health costs of
affected children. This supported by Kleine, s (2010) ®®, in Iraq who reported that the goal of screening and
monitoring is to support early detection of dangers and prevention of complications of the disease. This could
mean that the preventive characteristic of screening and monitoring could lead to a decrease of the mortality rate
as well as a decrease in morbidity and health costs for disabled children.

This agrees with Michals K, (2008) ©®, who illustrated that, there is a need for more shared education
and communication about PKU with respect to all elements of management based on broad consensus
guidelines. These findings could be because an increased knowledge would facilitate better prevention for
children within the resources available. Also this result is in agreement with Hatem et.al, (2010) ©”, in Iran
who reported that early diagnosis and treatment of hereditary metabolic disorders are of great importance in
preventing or delaying the onset of the disease. Moreover, screening at birth reduces mortality, diseases and
social burden accompanied by irreversible effects of the diseases among the population. The annual cost of
taking care of a phenylketonuria patient was for more than the cost of caring for a screened individual.  Also,
National Institute of Health reported that blood phenyl hydroxylase enzyme (Phe) control is achieved by intense
and continuing education, regular frequent blood testing, recording of food intake, maintenance of highly
restrictive diet and regular and frequent visits to PKU clinic.

PKU screening test is essential procedure for early detection of the disease. The present study reported
also that pre intervention, about nearly two thirds of studied nurses had poor total knowledge score about PKU
screening test and its importance for early detection and prevention of consequences while most of them
becomes having good score after educational intervention. This result in the same line with Abdella's SH
result, (2015) “9, who showed that the majority of participant nurses pre application of the capacity building
program do not know that the protective measures for problems caused by PKU was to conduct newborn
screening for the PKU disease. In addition to special care and consideration if the child has a positive result and
needs to actually start nutritional therapy and all this was changed positively after building capacity of the
nurses.

This also agrees with Hoffman K, (2007) ®® who reported that a significant number of participants
indicated that they are unaware of existing of such a screening program. Also Read C et al., (2004) ®* who
documented that their results reflected lack of community awareness regarding early detection of PKU. These
results aggravate presence of more efforts from responsible authorities toward continuous education courses for
primary health care nurses. Moreover, the present study reported also that two thirds of the studied nurses found
to have poor level knowledge score regarding correct steps of screening test procedure pre intervention. This
results can be also related to lack of regular training courses given to nurses included in well baby and screening
clinic and this supported also by Mandour I et al., (2012) ®*, who mentioned that the rejection rate for blood
spots encountered (30%), calls for the necessity of training personnel on proper sample collection from
newborns.

As regards to relationship between the total knowledge score about PKU disease and its screening test
and training courses taken by studied nurses, the present study showed that all nurses who had not training
courses had poor knowledge score. This result in the same line with Abd El- Hamid A, (2011) ©©, who
mentioned that none of the nurses attended training courses in mental disability and mental retardation and all of
them gained none satisfactory scores in their total knowledge score. All of this supports the focus view on that
the nurses should receive periodical refreshing in service training courses to keep them up to date to have the
ability of giving health teaching to families of the affected children.

This supported also by Abd - Elkodoos R et al., (2012) ©, who found that one quarter of family care
givers had unsatisfactory total knowledge scores regarding their PKU children and the majority of family had
poor level of practices regarding their PKU children. Also this is in agreement with Ali N,(2008) ®? who
showed that when family care givers are provided with the basic knowledge about their children condition,
developmental prognosis and various treatment approaches, they practiced new and healthy behaviors and / or
can change unhealthy behavior. Also Ozel H et al., (2008) 2, found that caregiver's practice scores and dietary
compliance was much lower when knowledge scores were particularly low.

Educational courses may be different in their content and nature between nursing diplom, nursing
institute or baccalaureate of nursing and this may affect on nurses qualifications. The present study reported
presence of a significant relationship between the studied nurses total knowledge score about PKU disease and
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their educational level. The result is similar to Abdella SH, (2015) “*, who found that there was statistical
significant relation between nurses qualifications and their total knowledge score.

The Present study showed that there is a negative correlation between total knowledge score of the
nurses about the disease & its screening test and their age and years of experience. This may be related to that
older nurses not have the initiation to explore knowledge and the majority of them express that training courses
or any knowledge must given to younger nurses. This result gives an importance for the capacity building of all
nurses about their field of practice. This view is supported also by Abdella SH, (2015) “*, who found that all
subjects in the independent stage showed that application of nursing capacity building was very important. Also
Alleyne J et al., (2007) ©¥, reported that management and leadership interventions and approaches have
significantly influenced the participant's capacity to improve the quality of services provided to the patients. All
of these emphasize the importance of continuous education and training to nurses as a health care provider in
order to transfer to family care providers.

V. Conclusion

Based on the finding of the present study, it can be concluded that

e The majority of nurses dealing with infants in screening and follow up clinic in MCH centers, Tanta city
have poor total knowledge score regarding PKU disease and its screening test.

e Educational intervention and training has a positive effect on improving knowledge level of primary health
care nurses about Phenylketonuria disease and PKU test & its importance as it refreshes and improve their
old knowledge

e There was a positive correlation with a strong significant difference between total knowledge score about
PKU disease and PKU test and training courses and educational level of the studied nurses.

V. Recommendations

Based on the results of the present study the following recommendations are suggested:-

1. There was a dire need for continuous service training courses and health education programs for primary
health care nurses especially those in well baby and screening clinics about PKU disease, its screening test
and importance of early detection especially after the implementation of PKU screening program in Egypt.

2. Education and training to primary health care nurses should be done at regular base and target all categories
especially old nurses.

3. More emphasis should be placed on curriculum taught in undergraduate nursing education especially
diplom degree targeting genetic diseases such PKU and its management.

4. Further researches are needed to measure the prevalence of PKU in Egypt.
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