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Phenylketonuria (PKU) is an inborn error of
phenylalanine (phe) metabolism due to the deficiency
of the hepatic enzyme phe hydroxylase activity. Mothers
of phenylketonuric children are obligatory heterozygous
of the disease. PKU is characterized by high phe blood
levels resulting in executive function impairment,
convulsions and microcephaly caused by toxic effect
of phe accumulation in the brain [1]. Early detection of
PKU infants and proper treatment with phe-restricted
diets has really minimized the more severe brain
damage and psychiatric problems associated with PKU.
The only therapeutic treatment includes restriction of
natural protein intake supplemented with amino acid
phe free medical food [2]. The most notable behavioral
symptoms related to not adherence to the diet were
hyperactivity, lethargy, and a variety of mental disorders
including phobias, panic attacks, and depression [2]. The
treatment guidelines of the American College of Medical
Genetics and Genomics state that the clinical treatment
goal for individuals with PKU are to maintain blood Phe
concentrations within the range of (120-360 umol/L)
for individuals of all ages and that treatment should be
lifelong [3]. Patients on loose or off diet result in high phe
levels were as tyrosine (tyr) and especially tryptophan
(try) the precursor of serotonin (ser) are measured in very
low concentrations in blood and brain. It is well known
that ser is responsible for depression symptoms [2]. Phe,
tyr and try share the some pathway for entering the brain
via the blood brain barrier [3]. This therapeutic diet can
be characterized as vegan - vegetarian diet and most
patients and their parents accept this kind of diet because
literature adapted it as the most successive treatment [4].

Depression is one of the most common mental
disorders in most civilized countries and is related to
increased morbidity and mortality. With regards to the
quality of life this medical condition may affect many
groups of population. The socio-demographic factors
of age, gender, marital status, education, immigrant
status and income have consistently been identified as
important factors in explain the variability in depression
prevalence rates [2]. Previous studies on mothers with
PKU children and patients with PKU disease were found
that there was a strong correlation of quality of their life
and social discrimination with phe blood concentrations
of the amino acid. Furthermore, mothers who had
completed Primary School and/or lived in a City >
300.000 inhabitants experienced the greatest damage
of Quality of Life. With regards to Social Discrimination,
these mothers who were graduated with a University
degree felt the lowest Social Discrimination whereas
the highest degrees of these symptoms were reported
for mothers who live in a Small Town. Psychological
support could be necessary for these groups of mothers
[5]. Additionally, symptoms such as depression were
demonstrated in PKU patients off diet who were
benefited with psychological support. Depression
symptoms were also characterized diabetes mellitus
patients, another chronic metabolic disorder of the
carbohydrate glucose who was also on special diet [2].

The aim of this study was to evaluate the depression
degrees of mothers with PKU children in relation to
their educational status.

The study was in accordance to Helsinki declaration
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(1980) and (1983) as revised in 2013, as well as by
the local ethics committee. The study included 42
mothers with PKU children, mean age (28.7) years-
old. The participants were psychologically evaluated
monthly and when personal problems appeared. These
subjects were divided in to three groups according
to their educational status: High school (n = 18),
University degree (n = 16) and graduated with a Master
degree (n = 10). Depression was evaluated using a
Patient Health Questionnaire (PHQ-9) standardized
for Greek population [6]. This is easily used by patient
guestionnaire, is a self-administered version of the
PRIME-MD diagnostic instrument for common mental
disorders [6]. The PHQ-9 is the depression module,
which scores each of the nine DSM-IV criteria as “0” (not
at all) to “3” (nearly every day). It has been validated
for use in primary care [7]. It is not a screening tool for
depression, but it is used to monitor the severity of
depression and response to treatment. When screening
for depression the PHQ-2 can be used first (it has a 97%
sensitivity and a 67% specificity in adults) [8]. Validity
has been assessed against an independent structured
mental health professional interview. Depression

Severity was evaluated as follows: 0-4 none, 5-9 mild,
10-14 moderate, 15-19 moderately to severe, 20-27
severe.

Psychological support of the groups was performed
in every depressed participant once per weeks for
three successive months under the same conditions.
The support focused on the personal problems of
every participant which coast depression in relation to
PKU child and tried to solve them. Especially, we tried
to give much attention to problems raised from the
special therapeutic diet for the amelioration of the main
symptoms of their children’s disease.

Datawasanalyzed using SPSS 20.0 statistical package.
Descriptive statistics were utilized for the analysis of the
results.

As a presented in Table 1 mothers with PKU child
who had ended high school suffer from mild depression
symptoms 6/18 and after support no symptoms and
sings were determined. Additionally, 4/18 had moderate
symptoms that turned to normal 3/4 whereas only one
suffers from mild symptoms after support. Furthermore
2/18 cases presented moderate to severe symptoms,

Table 1: Depression degrees detected in mothers with phenilketonuric children who achieved high school before and after

psychological support (n = 18).

Before psychological support
Mild Moderate Moderate to severe Severe
6/18 4/18 2/18 2/18
(33.3%) (22\0.2%) (11.1%) (11.1%)
After psychological support
Mild Moderate Moderate to severe Severe
Normal Normal Normal Normal
6/6(100%) 3/4(75%) 1/2 (50%) 1/2(50%)
Mild: 0/6 (0%) Mild: 1/4 (25%) Mild: 1/2 (50%) Mild: 0/2 (0%)
Moderate Moderate:0/4 Moderate Moderate:
0/6(0%) (0%) 0/2(0%) 1/2 (50%)

Note: 4/18 (22.2%) mothers had not any depression symptoms.

Table 2: University degree graduated mothers with PKU children in relation to psychological support (before and after) (n = 16).

Before psychological support
Mild Moderate Moderate to severe Severe
6/16 4/16 2/16 1/16
(37.5%) (25%) (12.5%) (\6.3%)
After psychological support
Mild Moderate Moderate to severe Severe
Normal Normal Normal Normal 0/1
6/6 (100%) 4/4(100%) 1/2 (50%) (0%)
Mild: Mild: Mild Mild:
0/6 (0%) 0/4 (0%) 1/2 (50%) 1/2 (50%)
Moderate : Moderate Moderate Moderate:
0/6 (0%) 0/4(0%) 0/2(0%) 1/2(50%)

Note: 3/16 (18.8%) mothers had not any depression symptoms.
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after psychological support one turned to normal
and the rest suffered from mild symptoms. Severe
symptoms of depression were detected in 2/18, after
treatment one of them became normal and the other
one presented moderate symptoms. 4/18 was healthy
during the evaluation.

As shown in Table 2, 6/16 mothers who were
graduated with a University degree were found with
mild depression symptoms, after support all subject
become normal. On addition, 4/16 suffered from
moderate depression, after treatment all turned to
normal. Mothers with moderate to severe symptoms n
= 2 became one normal and the other 1 mild. Finally,
one participant had severe symptoms and after support
became mild. At the beginning of the study, 3/18 was
healthy.

As illustrated in Table 3, 4/10 mothers were mild
depressed who became normal after support. Both
mothers with moderate symptoms became also normal.
The only one who was found to have moderate to severe
symptoms turn to mild after support. No mothers of this
group presented severe symptoms, 3/10 participants
were healthy at the beginning of the study.

Depression is a public health disease which is
diagnosed worldwide and has been ranked as one of
the illnesses having the greatest burden for individuals,
families and society [9]. Furthermore, depression is
related to increased morbidity and mortality [9] and
decreased quality of life [6] among many other negative
consequences. In a Previous study [5] it was reported
that mothers who were obliged to prepare the special
diet of their affected PKU children suffered from social
discrimination and disturbance of their quality of life
depending to their educational status. Additionally, it
was recommended all the affected mothers to be under
psychological support for amelioration of their clinical
symptoms.

All these above mentioned arguments were utilized
in mothers who take care of their PKU children in order
to provide psychological support. It is underline that
psychosocial symptom and sings in the PKU are of great
importance to support mothers. Maternal educational
status should be seriously taken in to account in order
to create arguments for their psychological support
groups. Familial and professional surroundings could
also be included for a successful psychological treatment
[10].

In this study, the detected high percentage of mild
depression in mothers who achieved a post graduate
degree, master or PHD, could be related to the better
understanding of the pathophysiology of the metabolic
disease. On the contrary the others may understand
the mechanism of the disease into a laser degree. It is
underlined that all symptoms disappeared after two
months of support during which efforts were utilized
to make mothers understand all the above. Moderate
degrees of depression where observed in all the studied
groups of mothers to the almost similar characterization
of the metabolic disorder. Additionally, same results of
depression scores where determined in all the studied
groups. The observed results, moderate, moderate to
severe could be due to the same understanding of the
therapeutic process of the disease and the expected
results of this therapeutic process. This argument is
further supported by the absence of severe depression
degrees in mothers who succeeded a master or PHD
degree. This group had the ability to understand the
beneficial effect of the therapeutic special PKU diet
on their children. Additionally these who finished high
school could not focused on the mechanism of this kind
of diet and that it is the only treatment of this metabolic
disorder [2,5].

Psychological support was beneficial in all the
studied groups especially in those who had a post
graduated degree. ‘Allergy’ in food is a very good excuse

Table 3: Post-graduated (Master and or PHD) mothers with PKU children were benefited of their depressions symptoms graduated

after psychological support (n = 10).

Before psychological support
Mild Moderate Moderate to severe Severe
4/10 2/10 110 0/10
(40%) (20%) (10%) (0%)
After psychological support
Mild Moderate Moderate to severe Severe
Normal Normal Normal Normal
4/4 (100%) 2/2(100%) 0/1(0%) 0/0(0%)
Mild: Mild: Mild Mild:
0/4 (0%) 0/2(0%) 1/1(100%) 0/0(0%)
Moderate Moderate Moderate Moderate
0/4 (0%) 0/2(0%) 0/1(0%) 1/2 (0%)

Note: 3/10 (30%) mothers had not any depression symptoms.
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for avoiding reach in natural protein food. Patients
who believe that they suffer from a disease, severe or
very severe had a disturbance in Quality of life, Social
Discrimination and Anxiety and Depression. The degree
of severity of the disease may have an inverse correlation
with the 1Q scores. Further investigation may be needed
for explanation of these findings [10].

Psychological support ameliorates depressions
symptoms in all the studied groups especially in those
who had a post graduate degree. Adherence to the
special PKU diet is improved by psychological support.
Encourage of mothers to pay much attention on the
adherence to the diet may act into two ways: PKU
children behavioral amelioration and on mothers who
understood the grade value of this kind of treatment on
their children.
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