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ABSTRACT
Objective: Diet is the main component in the treatment of classical phenylketonuria (PKU). Living in the same house as a PKU patient affects the lifestyle of
family members in many ways. The present study examines the dietary habits of the parents of PKU patients.
Methods: The parents of 32 PKU patients were asked about their socio-demographic characteristics, family dietary patterns (mealtimes; frequency of meals
with the PKU patient; content of foods at mealtimes, etc.) the parental dietary regimen and any food allergies.
Results: The mean age of the PKU patients was 11.5±4.3 years, and 14 (44%) were female. The mean plasma phenylalanine (Phe) level over the previous year
was 732.4±339.0 µmol/L in the patient group. Within the study sample, 2 (6%) families prepared only low-protein meals in the home, and the Phe levels of
the two PKU patients in these families never exceeded >600 µmol/L, and 26 (81%) parents prepared separate meals for the PKU patient and for the other
family members every day. The 28 (88%) parents had no special dietary regimen, with a mean Phe level of 774.8±345.4 µmol/L (p=0.055). Finally, 26 (81%) of
the parents were careful about the foods they consumed while eating with the PKU patient, opting especially for foods that are low in Phe.
Conclusion: Diet is an indispensable part of the treatment of PKU and can affect the dietary patterns also of parents. Phe levels are lower in the children of
parents who adopt a protein-restricted diet as a lifestyle, such as vegan and pescetarian. Large-scale studies are needed to investigate the physical, social and
psychological effects of parents’ dietary habits on PKU patients.
Keywords: Phenylketonuria, mealtime, parents, phenylalanine, diet, family

INTRODUCTION
Phenylketonuria (PKU) is the most common inborn error of the
amino acid metabolism globally. In PKU, phenylalanine (Phe), an
essential amino acid, cannot be converted into tyrosine due to
a deficiency of phenylalanine hydroxylase enzyme activity in the
liver. The most severe form of this disorder is known as classical
PKU. Classical PKU occurs when phenylalanine hydroxylase activity
is severely reduced or absent. Phe accumulates and the production

of phenylketones is increased, resulting in high Phe levels in the
blood and brain. Consequently, high blood levels of Phe have
neurotoxic effects, and can lead to such serious neurological
and psychiatric symptoms as microcephaly, mental retardation,
epilepsy, behavioral disorder, hyperactivity and autism.1 Although
the exact pathogenesis of neurocognitive dysfunction yet to be
clearly explained,2 the goal with all available treatments is to
reduce blood Phe levels, since it is known that high blood levels of
Phe are strongly associated with neurocognitive dysfunction. The
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target is to maintain a blood Phe level of <360 µmol/L in children
under 12 years of age, while the target blood level of Phe is <600
µmol/L in older children.1
The mainstay treatment is a lifelong Phe-restricted diet,3 which
has three main features: (a) natural protein is restricted, (b) Phefree-L-amino acid supplements are used to provide the necessary
protein, and (c) low-protein foods are consumed.1 The diet lacks
high protein foods such as meat, chicken, fish, eggs, cheese and
milk, with the calories that the patients need being provided by
foods that are rich in carbohydrates and low in protein, such as
fruit, vegetables and grains.3 Especially, children with classical PKU
usually only tolerate Phe levels between 200 -500 mg day.1
The importance of family meals has been well established,
however dining with a dieter can lead to changes in the eating
habits and also in food preferences of other family members. To
date, there has been a lack of studies investigating the eating
habits of families of patients with classical PKU. The present study
analyzes the eating habits of family members with a child with
classical PKU so as to identify the strategies followed by families
to cope with the associated problems.

MATERIALS and METHODS
This prospective study was conducted at Dokuz Eylül University
Faculty of Medicine, a specialized PKU clinic. All the patients
were diagnosed as having classical PKU (Phe >1200 µmol/L,
Phe tolerance <20 mg/kg/day) via Newborn Screening Program
and their treatments were initiated immediately after their
diagnosis. Phe levels were monitored based on recommendations
of European guidelines on PKU (Frequency of blood Phe levels
fortnightly at 1-12 years; monthly after the age of 12 years).1
Among the 37 eligible families, five caregivers declined to
participate in the study, and so a total of 32 caregivers of children
with classical PKU were enrolled in the study, who were asked to
complete four questionnaires, and thus to provide details of:
1) The socio-demographic characteristics of the child and the
caregivers; child’s age, gender and dietary compliance; parent’s
age, sex, marital status, educational level, occupation,
2) Family dietary patterns (mealtimes; frequency of meals with
the patient with PKU; content of foods at mealtimes, number of
variety, frequency of foods consumed, etc.),
3) The parental dietary regimen (whether a pescatarian, vegetarian
or vegan dietary regimen was followed),
4) Any food allergies (whether families were following a special
diet).
Statistical Analysis
The data analysis was performed using IBM Statistical Package for
the Social Sciences Statistics for Windows, Version 22.0 (SPSS IBM,
Armonk, NY, USA). The normality of the sample distribution was
tested using the Kolmogorov-Smirnov test. Numerical variables
were expressed as mean ± standard deviation or median (minimum-

maximum), depending on the normality of distribution; and
categorical variables were expressed as numbers and percentages
(%). Since the Phe levels were normally distributed; the Student’s
t-test and one-way ANOVA was used to compare the parameters
between the groups. The level of statistical significance was set at
a p-value of <0.05.
Ethical Consideration
The protocol of the present study was designed to be in compliance
with the 1964 Declaration of Helsinki. The study was initiated, and
data collection began after approval was granted by the Ethics
Committee of the Dokuz Eylül University Faculty of Medicine,
Non-Interventional Research Ethics Committee (approval number:
2018/09-24). Informed consent was obtained from all parents
enrolled in the study.

RESULTS
Demographic and Clinical Features
Included in the study were 32 patients with classical PKU
diagnosed during newborn screening. The median age at the time
of diagnosis was 10 days (range: 2-16 days), and all diagnoses
were made based on biochemical and genetic analyses (Phe
>1200 μmol/L for all). The mean age of the patients was 11.5±4.3
years, and 14 (44%) were female and 18 (56%) were male. All of
the patients had been on a strict low-Phe diet since the newborn
period (10 g/day of natural protein), and all were receiving Phefree L-amino acid supplements in 3-4 servings/day. The mean
plasma Phe level over the previous year was 732.4±339.0 µmol/L
in all patients. Demographic characteristics of the 32 caregivers
are presented in Table 1.
Family Dietary Patterns
The meals were prepared together by the mother and father in
one family, while the mother was the only person preparing the
meals in all other families. Considering the eating habits of the
families, only low-protein meals were prepared at home for the 2
patients with PKU who had no siblings and who were living only
with their parents, and all members of these 2 (6%) families were
undergoing Phe-restricted diet therapy. The mean Phe level over
the last year was 351.1±68.3 µmol/L and 308.7±52.2 µmol/L in
the children with PKU of these 2 families, and the Phe level of
these 2 patients with PKU never exceeded 600 µmol/L. In 26 (81%)
families, the parents prepared separate meals for the patient
with PKU and for the other family members every day, and these
patients had a mean Phe level of 744.5±332.9 µmol/L. Four (12%)
parents were not preparing Phe-restricted diet meals at home.
Low-Phe foods were given to the patient with PKU from the same
table, while protein-rich foods were shared among other family
members. These patients had a mean Phe level of 859.6±520.6
µmol/L. When the 3 eating habits were compared, no statistically
significant difference could be established in the respective Phe
levels (p=0.086). Of the total, 3 (9%) patients with PKU did not eat
their meals with their families, and did not sit at the same table,
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and the mean Phe level of these 3 respondents was 889.8±351.1
µmol/L. The children with PKU of 29 (91%) parents who shared
the same table with other family members had a mean Phe level
of 720.3±284.5 µmol/L (p=0.407).

these families were 714.3±357.1 µmol/L and 835.4±332.9 µmol/L,
respectively. Vegetables were consumed less frequently in 5 (16%)
families, and the mean Phe level of the children with PKU in these
families was 743.5±387.4 µmol/L.

When the content of the foods included in the meals of families
with a patient with PKU was examined, 20 (62%) families
consumed meat once a week or less, and the mean Phe level
was 768.8±302.6 µmol/L in the children with PKU of this group,
compared to 678.0±411.6 µmol/L in the children with PKU of
families who consumed meat more often than once a week. An
examination of vegetable consumption in the home revealed that
19 (59%) families ate vegetables every day, and 8 (25%) families
every other day. The mean Phe levels of the children with PKU in

Parental Dietary Regimen

Table 1. Socio-demographic data of 32 phenylketonuria
caregivers
Caregivers
n (%)
Sex
Female

20 (62)

Male

12 (37)

Mean ± SD

40.0±8.2

20-29

2 (6)

30-39

18 (56)

40-49

6 (19)

50-59

6 (19)

Domicile
Town

18 (56)

Village

9 (28)

Rural

5 (15)

Educational
Elementary/occupational school

26 (81)

Upper secondary school

4 (12)

University

2 (6)

Number of children
1

3 (9)

2

15 (47)

3

10 (31)

≥4

4 (13)

Household, n (%)
≤4

17 (53)

>4

15 (47)

Employment status
Full-time or part-time work

7 (22)

Unemployed

25 (78)
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Twenty-six (81%) were careful about the foods they consumed
while eating with the patient with PKU, opting especially for foods
that were low in Phe. The mean Phe level over the preceding year
was 762.7±351.1 µmol/L in the children with PKU of the parents
who were careful about the foods they consumed while eating
with the patient with PKU, compared to 599.3±308.7 µmol/L in
the children of the parents who paid no such attention (p=0.392).
Food Allergies

Age (years)

SD: Standard deviation

When the parental dietary regimens were examined, 3 (9%)
families described themselves as vegan and 1 (3%) as pescatarian.
The children with PKU in these families had a mean Phe level
of 429.8±115.0 µmol/L over the previous year. Among the total
parent sample, 28 (88%) had no special dietary regimen, and
the children with PKU in these families had a mean Phe level of
774.8±345.4 µmol/L. The difference between the two groups was
statistically insignificant (p=0.055).

None of the parents had a history of food allergy.

DISCUSSION
The parents of patients with PKU pay attention to the foods they
consume when eating in the presence of their children. Some
parents prepare only Phe-restricted diet meals at home, meaning
that all family members follow a protein-restricted diet. The mean
Phe level is at the target value of <360 µmol/L specified in the
PKU guidelines in patients with PKU of these parents. The Phe
levels were lower in these families than in the other families, but
statistical significance could not be obtained due to the small
sample size. Some families opted not to share the same table with
the patient with PKU and eat their meals at separate times or in a
different room.
It has long been known that living with a child with a chronic
condition imposes a psychosocial burden on families,4,5 and
that lifelong diet therapy affects the quality of life of both the
patient and the family.6 Parents believe that the preservation
of neurocognitive functions in their children with PKU depends
on successful dietary therapy7 and so families may change their
lifestyles to fully comply with the diet therapy. After diagnosis,
parents may change their employment attributes, preferring to
work shorter hours, or quitting their job completely8 and social
isolation is common in the families of a person with PKU.9 Most
of the parents in the study opted to prepare separate meals for
their children with PKU every day. Parents of patients with PKU
spend an average of 3 hours a day preparing meals8 and struggle
to find time for themselves. In the present study, the person
who prepared the meals in the families of patients with PKU was
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usually the mother. Mothers work harder than fathers, and the
daily lives of mothers of patients with classical PKU is affected to
a greater degree than the fathers, and mothers also experience
more anxiety and depression.10
Different diets evoke different feelings in patients with PKU.
Especially during the adolescence, 30% of patients feel shame
at not being able to consume all types of food, and their parents
experience similar feelings.11 Parents who worry that their children
may feel different because of the PKU diet are in a constant
struggle.7 When preparing meals for their children with PKU, they
try to make meals that are similar to what the other members of
the family are eating. They may also modify their lifestyles such
as by not consuming foods that are rich in Phe and not going to
restaurants.7,9 In addition to these strategies, it was reveled in the
present study that most parents imitated their children with PKU
in their food preferences.
When the Phe values were examined according to the frequency
of consumption of meat and vegetables in the meals of the
families, no statistical difference was found. Phe level in the
patients with PKU of families who consumed vegetables every
day was detected slightly less than patients with PKU in families
who consumed vegetables every other day or less frequently.
However, Phe values were unexpectedly slightly lower in families
that consumed meat more frequently than in other families. Many
factors including small sample size in this study, socio-economic
levels of families, diet adherence of patients with PKU, etc might
cause this contradictory result.
It was a well-known fact that the food preferences of parents
influenced those of their children,12,13 although in the present
study it was noted that the parents adjusted their food preferences
to suit those of the child with PKU in the family. Although the food
preferences and food neophobias in the families of patients with
PKU were found to have only a limited effect on the children’s
eating habits,14 the Phe levels were under control in the 2
families who followed a Phe-restricted diet as a family. When the
parents opted a Phe-restricted diet, such as pescatarian, vegan or
vegetarian regimens, their children with PKU had lower Phe levels
than other individuals.
Study Limitations
There were certain limitations in our study, the most significant of
which was the small sample size. Another limitation was that the
eating habits of the sample were not compared with those with
family members with healthy children. A study investigating the
eating habits of all family members may be helpful in making a
clear assessment of the different eating habits within the family.

CONCLUSION
Living with a patient with classical PKU places a considerable
burden on the parents, affecting many different areas. While diet
is a vital element in PKU treatment, it may also affect the dietary

patterns of the child’s parents. Large-scale studies are needed to
identify the physical, social and psychological effects of parents’
dietary habits on patients with classical PKU.
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