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Abstract

Phenylketonuria (PKU) requires tight control to prevent neurocognitive impairment but reports show that patients may present
mild cognitive defects related to higher impulsivity. We hypothesize that chronic intervention may influence the parents and child
bonding and the child’s resources to face problems. To describe the PKU parenting styles perceived by the children (PS) and their
coping strategies (CS) assessing their relationship with impulsivity, 30 early diagnosed and adequately treated PKU children and 30
non PKU aged-paired controls (CG) were compared. The Argentine Children’s Coping Questionnaire, Argentine Scale Perception
of the Relationship with Parents, WISC IV Comprehension Subtest, and CPT |l test were administered. PKU PS were based on
control: strict to pathologic in the mother and acceptable in the father (both p<0.05 vs. CG). Children significantly sought greater
support and showed less emotional control when facing conflicts. These characteristics positively correlated with maternal control
r:.383 and r:.398 (both p<0.05). Impulsivity was higher in PKU (p<0.05) but didn’t associate with PS or CS. Maternal strict control
wasn't linked to the higher impulsivity found (possibly neurobiologically based). Nevertheless, if both factors are present, patients
may develop a psychological and/or behavioral trait of greater dependency and impulsivity that must be considered in their follow-up.
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Introduction

Phenylketonuria (PKU) is a chronic metabolic disease that needs
to be treated and tightly controlled since it’s neonatal detection
to prevent neurocognitive impairment. This follows the WHO
definition, which states that chronic diseases are conditions
that lasting one year or more require ongoing medical attention
and/or limit activities of daily living.[1] They include organic,
psychological, and/or social diseases.

In the PKU scenario, the quality of life of the PKU child and
his family may be affected and intrafamilial relationships may
be compromised. So, it is important to recognize this burden
and provide adequate guidance during follow up. [2,3]

On another note, coping strategies are defined as the
resources that the individual uses to face conflictive situations
with either cognitive and/or emotional effort. [4,5] In fact, how
stressors are faced depends on the available personal resources,
the environmental limitations to exert them, and the ability to
put them into practice.[6-8]

It has been reported that chronically ill children may have
fewer resources to solve everyday problems. Previous studies
have stated that PKU patients may present mild cognitive
deficits associated with the impact of the disease. Even with a
normal IQ, cognitive deficiencies in executive functions have

been consistently reported. [1,2] Among them, defects in the
inhibitory impulse control and impaired cognitive flexibility
were described. [1,3-5]

The aim of this paper was to characterize the parenting styles
perceived by the PKU children and their predominant coping
strategies, and to assess the relationship of these variables with
impulsivity.
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Research Design

We conducted a descriptive, comparative study with an ex post
facto, cross-sectional, and prospective design. PKU patients
aged from 8.0 to 11 years were recruited among a hundred case
population treated at our PKU clinic in Buenos Aires, Argentina.
They were compared with an aged-paired control group (CG) of
healthy children. The inclusion criteria for PKU patients were:
a) PKU diagnosis within the first 30 days of life, b) have been
treated early and adequately since detection, ¢) good and regular
compliance with medical and biochemical controls, d) without a
concurrent chronic disease, €) attending public or private single
shift schools located in the Buenos Aires Autonomous City or
Buenos Aires Province, and ) minimum complete secondary
school parental level of education.

The CG was as well recruited from public or private schools
located in the Buenos Aires Autonomous City or Buenos Aires
Province considering the applicable items of the same inclusion
criteria. For them, school authorities approved their participation
in advance, and parents’ consent was provided. Both groups
made up a non-probabilistic accidental sample that was selected
2017. Data were collected between 2018 and 2019.

All children were assessed using the Argentine Scale for
the Perception of Parent Relations for children aged 8 to 12
years, the Argentine Coping Questionnaire for children aged
8 to 12 years.[6-8] The Comprehension Subtest of the Wechsler
Intelligence Scale for Children IV (WISCIV) was used to assess
the comprehension of strategies to solve situations of daily
living implying practical social judgment, and the Conners
Continuous Performance Test IT (CPT II) (stimulus cancellation
tasks with different presentation times) was implemented to
test impulsivity .[9,10]

The scales and the subtest were administered during an
individual outpatient interview. Individual results were delivered
in written during a feedback interview in which the relevant
guidelines were provided.

The study was approved by the Research and Teaching
Committee and Ethics Committee of the Buenos Aires Children's
Hospital Ricardo Gutiérrez and written informed consent for
study participation was obtained from the parents of the studied
children. Children also provided oral consent.

Statistical analysis. The sample size of PKU children to be
studied was estimated at 30 children (level of confidence: 95%;
absolute accuracy: 5% on both sides).[11]

Multivariate Analysis of Variance (MANOVA) was used to
compare parental styles and coping strategies in both groups
while Student’s t-test for independent samples were used to assess
differences in their cognitive impulsivity. Pearson’s correlation
was used for stating the relation between impulsivity and parental
styles, and coping strategies. Finally, the effect size was analyzed
for all results using the partial Eta squared (np?). In all the
analyses, conventional confidence levels of 95% were used to
test the hypotheses (p-value<0.05).

Results

30 children were selected for each group. All of them had good
academic performance according to chronological age. Table 1
shows the characteristics of the PKU children (12 girls and 18
boys) as well as the parameters of dietary phenylalanine tolerance,
early treatment and good adherence.

The parental style profile found in both groups is shown in Table 2.
The PKU children showed a statistically significant difference
with CG in the perception of the relationship with their mother
(p<.001) with a low magnitude of the effect (np>=.158). This
relationship was perceived based on strict and pathologic control.

Regarding the relationship with their fathers, PKU children
also differed significantly from the CG children in their perception,
with low size effect (p<.004 and np*=.141). This relationship was
based on acceptable control.

Table 3 shows the coping strategies found in both groups and
their differences. In general, coping strategies differed significantly
between groups with a high effect size (Hotelling s F (9,50) =
8,735; p<.001; np®= .611). When facing conflicting situations,
PKU children sought more support and exhibited less emotional
control than the CG (p<.004 and p<.001, respectively). Both
strategies positively and significantly correlated with maternal
control (r:.383 and r: .398, both p< 0.05).

The results in the comprehension subtest of the Wechsler
Intelligence Scale for Children IV (WISC IV) did not show a
significant correlation that showed fewer resources of the PKU
group to solve tasks that involve social judgment when compared
to the CG. (p.09).

Table 1. Initial and follow up characteristics of the 30 studied PKU children. (Median (range)).

Age at diagnosis (days)

Phenylalanine at diagnosis (mg/dl)

Phenylalanine tolerance. (mg/day)

Age at evaluation (years)

Phenylalanine blood levels in the first year (mg/dl)

Phenylalanine blood levels from 2 to 5 years of age (mg/dl)
Phenylalanine blood levels from 6 years of age to evaluation (mg/dl)

Phenylalanine levels at evaluation (mg/dl)

% of recommended Phenylalanine blood controls performed the year previous to evaluation

18 (11-30)
20 (11-33)
350 (290-500)
104 (8.5-11.8)
3.56 (1.5-5.9)
360 (18-7)
3.6 (18-6)
46 (14-73)
75% (50-100%)
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Table 2. Parental styles found in the studied PKU children vs. control group (CG).

PKU CG
Parental relationship perception (n=30) (n=30)
Mean SD Mean SD F (5,54) P

Maternal level of acceptance 2.52 29 2.02 .53 2.58 194
Acceptable maternal control 214 .30 2.23 .35 1.05 298
Strict maternal control 2.58 .30 213 37 3.87 .049*
Pathological maternal control 215 .62 1.62 44 1.01 .001*
Extreme independence from the mother 1.55 39 1.68 46 1,32 255
Paternal level of acceptance 244 42 212 27 122 273
Acceptable paternal control 212 .38 2.30 27 4.05 .049%
Strict paternal control 1.85 44 1.97 32 145 233
Pathological paternal control 2.05 24 2.07 23 068 366
Extreme independence from the father 2.01 24 2.01 20 3.52 066

*p < .05 vs CG ,SD: Standard deviation F: significance F-test (value)

Table 3. Coping strategies found in the 30 studied PKU children vs the control group (CG).

General strategies Hotelling’s F (9,50) = 8,735; <p:.0001 np’=.611
PKU CG

Coping strategies (h=30) (n=30)

Mean SD Mean SD
Logical analysis 2.01 68 238 43 345 1
Cognitive restructuring 1.82 .54 2.56 .36 .20 40
Cognitive avoidance 2.08 .78 2.06 .54 2.80 91
Seeking support 247 48 2.201 49 1535 ~.04*
Seeking alternative rewards 147 73 1.97 47 3.10 A7
Emotional control 1.52 .58 2.12 .53 1.04 001%*
Paralisation 142 60 1.84 A7 843 122
Acting on the problem 2.01 67 2.35 A7 373 .54
Lack of emotional control 1.85 53 142 44 3.07 01*

*p <.05 vs CG ,SD: Standard deviation, F: significance F-test (value)

In CPT II PKU children made significantly more impulsive Previous reports point out the increased risk of overprotection
errors (p<.001) with a moderate size effect (np®=.30). Nevertheless,  of the chronically ill child, resulting in a highly controlled
the association of impulsivity with parental styles or coping  relationship. Moreover, the acknowledgment of the presence of
strategies was not statistically significant. a latent disease in the well-treated and followed-up patients is
relevant in the parents’ attitude. Although the clinical evidence
of harm does not exist, the fear of the unknown and future
consequences remains, which may be reflected in greater
This study aimed to investigate the impact of the PKU chronic ~ controlling attitudes.
condition on the parenting styles perceived by the affected The first famlly bond interacts with the diSpOSitiOl’lS of the
children and their coping strategies‘ Not only the available child very early in life. Thus, the interpersonal relationships
published evidence in this subject is scarce, but also the findings ~ rely on the children’s ability to face difficulties, and the self-
can contribute to the treatment and follow up of PKU families ~ confidence and security they experience to solve them.

Our results confirm that the impact of PKU on family Parental styles perceived by the child range from acceptance
dynamics and child bonding is crucial. PKU constitutes a  to negligence. Acceptance of individuation leads to positive
good example of the need of permanent efforts to reach the  involvement and, together with parental control, builds up
recommended biochemical goals. Everyday care demands an  the parental style that the child perceives. This control may,
adequate diet which relies on level of confidence between the  in turn, range from acceptable to strict or even pathological.
parents and child. Strictness implies control with demand and anxiety while

Discussion
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pathological control encompasses greater hostility, anxiety, and
control through guilt. Moreover, parents may face the child’s
disease differently depending on their personalities, previous
experiences, fears, and anxiety.

In our cohort, the father relationship was perceived as
acceptable controlling. This style is characterized by warmth
and strictness and leads to a closer relationship with the
child. These findings agree with our previous observations in
fathers of early detected and treated congenital hypothyroid
children, who presented more proximity with their sick children
compared to controls. [12] Moreover, acceptable control has
been recently described as key in the internalization of social
values and self-esteem in PKU children and adolescents of
different cultures.[13]

On the other hand, the maternal style perceived by our PKU
children was of strict/pathological control. While acceptance
with accepted to strict control would be within a democratic
(healthy) link, strict to pathological control, can become harmful,
negatively influencing the development of the child.

When a PKU child is diagnosed, parents must assume
immediate responsibility for his management and prevention
of neurological damage. They must supervise the child’s
nutritional intake, ongoing medical appointments, and regular
blood tests.

Recently, Carpenter et al. explored the experiences of parents
of children with PKU under the age of two with an interpretative
phenomenological analysis. The parents interviewed pointed
out that control, striving for normality, and acceptance of PKU
were the main themes to confront diagnosis. They reported as
well significant stressors as the persistence of guilty feelings for
passing down a genetic disorder and the impression that they
were expected to adapt and cope from the beginning disregarding
their emotions.[14]

The maternal style found in our cohort may be related with
the closest responsibility for diet as PKU mothers have been
recognized to be more vigorous than fathers in monitoring the
child’s diet prescription. [15]

Psychological adjustment of the parents and their difficulties
to accept the disease and treatment may also influence the child’s
coping strategies [3,16,17] As the child grows, the daily effort
sometimes overwhelms the mother, and her strictness may
impair the child’s abilities to face new situations.

When facing problems, our PKU group needed more support
and reacted with less emotional control in the regulation of their
behavior than controls. Nevertheless, WISC IV did not find in
the PKU group fewer resources to solve tasks that involve social
judgment compared to the CG. Although the sample size was
adequate for our evaluation, more extensive studies are needed
to confirm our findings.

Our PKU children made more mistakes when executing tasks
than the CG, which reflects higher impulsiveness. Nevertheless,
this was not significantly associated with parental styles or
coping strategies.

High impulsiveness, one of the factors that may influence
emotional control, can result from a compulsive behavior without
emotional control searching relief from tension/stress, or be
the consequence of the lack of planned execution that leads to
a faster but wrong response.

The neurobiological background of the disease, and its
already reported dopaminergic impairment, would be a possible
explanation for the higher impulsivity found in our PKU group. [18]

Nevertheless, the high controlling parenting style influencing
the biologically dysregulated emotional control may develop in
a psychological and/or behavioral trait of greater dependency
and impulsivity.

Our observations are important in the follow up of PKU
patients. Parenting styles are constructed along the children’s
life with the parent’s resources, fears, and experiences, and the
child’s perception gives a clue to investigate distinct aspects of
the family interaction.

Recognized patterns could be brought out and applied to the
clinical ground to ameliorate the impact of pathologic bonding.
Continuous communication with PKU families will become the
best tool to identify such risks and build a healthy emotional space
in which PKU children and adolescents can grow and develop.
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