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Abstract
Background: Parents of children with phenylketonuria are at risk of reduced quality of life.
Aims: This study determined the quality of life of parents of children with phenylketonuria in Tehran Province.

Methods: The study was conducted in 2015 and included parents of children with phenylketonuria referred to three
government children’s hospitals in Tehran Province that provide phenylketonuria services. Data were collected using the
Farsi version of the World Health Organization Quality of Life-Bref questionnaire. Analysis of variance, t-test, Pearson
correlation coefficient and multiple linear regression were used to assess the relationship between quality of life domains
and sociodemographic characteristics of the parent and child.

Results: The study included 240 parents; 55% were mothers. Quality of life of parents in psychological, social relation-
ships and environment domains was low. Significant relationships were found between: physical domain and age of child
at phenylketonuria diagnosis (P = 0.044); psychological domain and parent’s age (P = 0.019), child’s age (P = 0.007) and
parent’s education (P = 0.015); social relationships domain and parent’s age (P = 0.003), and education (P = 0.002), house-
hold income (P = 0.025) and child’s age (P = 0.004; and environmental domain and residence (P = 0.034), parent’s education
(P = 0.007), household income (P = 0.002) and child’s age (P = 0.049). In the multivariable analysis, parent’s age and educa-
tion, child’s age, and household income were significantly associated with parent’s quality of life.

Conclusion: Given the low levels of quality of life in the parents, education and more financial support are recommended.
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Lifelong dietary treatment from birth is required
to prevent mental retardation for all patients with
phenylketonuria. Treatment includes severe restriction
of natural protein, and supplementation with the
phenylalanine-free formula (4). Adhering to the diet for
people with phenylketonuria is a burden for patients
and health staff, and management of phenylketonuria
can be time-consuming for both adult patients and
caregivers of children. In addition, phenylalanine
intake should be monitored carefully by regular blood
tests. Phenylketonuria may also impose an economic
burden on patients and caregivers. These costs include
direct costs related to the resources needed for the
management of phenylketonuria, such as low-protein
foods, supplements, medications, laboratory monitoring
and visits to health care services, and also indirect costs
in loss of productivity (5).

Introduction

Phenylketonuria is an autosomal recessive disorder of
amino acid metabolism. The enzyme phenylalanine hy-
droxylase is necessary to metabolize the amino acid phe-
nylalanine to tyrosine in liver. This enzyme is defective
in people with phenylketonuria. It leads to an increase of
phenylalanine in the blood and the brain (1). High levels
of phenylalanine in the plasma cause mental retardation,
seizures, behavioural difficulties, motor delay and slow
language development. Although children with phenylke-
tonuria who are treated early have average intelligence,
they differ in cognitive performance when compared
with their peers without phenylketonuria. Academic and
cognitive functions of children with phenylketonuria are
significantly lower than peers in the control group (2). It
has also been reported that children with phenylketonu-
ria may have low self-esteem, less motivation, loss of in-

dependence and reduced social confidence. Adolescents
and adults may be at risk of depression, anxiety and so-
cial isolation (3).

In the past two decades, studies to assess the quality
of life (QoL) of people with chronic conditions have
increased (6). Health-related QoL is the effect of disease

331



Research article

EMH]J - Vol. 26 No. 3 - 2020

and treatment on physical, psychological, social and
welfare dimensions of life (7). Health-related QoL can
be used in the evaluation of disease outcomes, the
use of interventions, assessment of the effectiveness
of different treatments, and evaluation of health care
services and health policies (8).

With early detection and treatment, phenylketonuria
is arelatively benign disease, without physical symptoms
and with few hospitalizations (9). However, the need to
regularly monitor blood and adapt to a more complex
diet, and the occurrence of neurological symptoms and
stigma associated with a congenital metabolic disorder
are likely to affect the QoL of people with phenylketonuria
and their parents (10).

Assessment of QoL in these parents can help identify
those with undiagnosed disorders as a result of the
chronic burden of caring for a child with phenylketonuria.
In addition to the usual stress associated with caring for
a newborn baby, parents have to cope with the grief and
worry of having a sick child and having to learn how to
manage the diet (11). Parents of children with chronic
diseases are at risk of psychological disorders and mental
problems and have lower health status than parents of
healthy children (12). In addition, a study that compared
the QoL of parents of sick children and parents of healthy
children showed that more than half of the parents of
children with chronic diseases were at risk of decreased
QoL (13).

The incidence of phenylketonuria in the Islamic
Republic of Iran is relatively high (2) and studies on the
QoL of parents of children with phenylketonuria are
lacking. Therefore, this study aimed to determine the
QoL of parents with children with phenylketonuria in
Tehran Province.

Methods

This was a cross-sectional study conducted in three hos-
pitals in Tehran Province in 2015: Children’s Medical
Centre, Mofid Hospital and Aliasghar Hospital. These
three government hospitals are the only children’s hos-
pitals that provide specialized services to patients with
phenylketonuria in Tehran Province. Using census sam-
pling, all 240 parents (mother or father) referred to these
hospitals from March to December 2015 were included
in the study. The inclusion criteria were: Iranian nation-
ality, father or mother of children with phenylketonuria,
residence in Tehran Province, and ability to respond to
the questionnaire. Exclusion criteria were: unwillingness
to participate in the study and inability to remember
events that had occurred in the past four weeks which
were asked about in the questionnaire.

The World Health Organization Quality of Life-Bref
(WHOQOL-BREF) was used to evaluate QoL. This 26-
item questionnaire includes four domains: physical
health (seven items), psychological health (six items),
social relationships (three items) and environment
(eight items). It also has two general questions about the
individual’s overall perception of his/her QoL and overall

perception of his/her health. Each item is rated on a five-
point Likert scale from 1to 5 and, to convert domain scores
to a 0-100 scale, raw scores are converted to transformed
scores (14). As per the WHOQOL-BREF manual, the mean
score of items was used to compute the domain score.
A higher score indicates a better QoL. The validity and
reliability of the Farsi version of this questionnaire have
been demonstrated (15-17). In our study, the validity of
the instrument was confirmed by expert opinion and its
reliability was acceptable (Cronbach alpha = 0.95).

Statistical analysis

Data were analysed using SPSS, version 22.0. A P-value
less than 0.05 was considered statistically significant.
Means and standard deviations (SD) were computed for
demographic variables. Analysis of variance (ANOVA),
t-test, Pearson correlation coefficient and multiple linear
regression were used to assess the relationship between
quality of life domains and sociodemographic character-
istics of the parent and child.

Ethical considerations

The study was approved by the Committee for Ethics of
Faculty of Public Health of Shahid Beheshti University
of Medical Sciences (Code SBMU.REC.1393.812). The pur-
pose of the study and procedures that would be carried
out were explained to the parents of the children and ver-
bal informed consent was obtained.

Results

A total of 240 parents completed the questionnaires, 55%
were mothers and 45% were fathers. The mean ages of
the parents and their children were 36.82 (SD 7.8) and
8.73 (SD 8.1) years respectively. Most of the parents
(89.6%) were married, 49.8% were housewives, 42.2% had
high-school education, 49.3% earned US$ 295 or less a
month and 51% lived in Tehran city. As regards the num-
ber of children with phenylketonuria in the family, 90.5%
had one child, 9.1% had two children and one family had
four children with phenylketonuria. Most of the children
(55.8%) were boys. Only 52.8% of the patients had been
diagnosed early; the mean age at diagnosis was 14 (SD 26)
months (range 1 day-9.8 years). The demographic char-
acteristics of parents and their children with phenylke-
tonuria are shown in Table 1.

Most of the parents (43.6%) had an average perception
of their overall QoL and a low perception of their health
status. The mean score for overall perception of QoL was
2.92 (SD 1.1, range 1-5), and mean score for perception of
health was 2.51 (SD 1, range 1-5).

The mean scores of the parents for physical
health, psychological health, social relationships and
environment were 21.23 (SD 2.5), 17.40 (SD 3.8), 7.96 (SD
2.4) and 19.79 (SD 2.9) respectively (Table 2). The highest
mean score was for physical health (transformed score
50) and the lowest mean score was for environment
(transformed score 38) (Table 2).

There was a significant relationship between
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psychological dimension and parent’s age (P = 0.019, r =
-0.158), child’s age (P = 0.007, r = -0.183) and education
level of the parent (P = 0.015). There was also a significant
relationship between social relationships dimension and
parent’s age (P = 0.003, r = 0.2), education (P = 0.002),
child’s age (P = 0.004, r = -0.188), and household income
(P = 0.025). There was a significant relationship between
the environment dimension and residence (P = 0.034),
household income (P = 0.002), education level of the
parent (P = 0.007), and child’s age (P = 0.049, r = -0.130).
No significant relationship was found between QoL
domains and the hospitals, relation of parent to the child,
sex of child, employment and number of children with
phenylketonuria. Variables associated with QoL domains
are shown in Table 3.

In the multivariable linear regression analysis,
parent’s age was a predictor of the physical dimension
of QoL; Parent’s education level and child’'s age were
predictorsof the psychologicaland the social relationships
dimensions of QoL; and household income was predictor
of QoL in the environment dimension (Table 4).

Discussion

Our study found a low level of QoL in parents of children
with phenylketonuria in Tehran Province. A study in the
Netherlands also found low health-related QoL in the
parents of children with phenylketonuria (18). In a sur-
vey conducted in the Islamic Republic of Iran, caregivers
of patients with phenylketonuria had a lower QoL level
than the general population (19). In contrast to our study,
other results were not consistent (7,12). Having mentally
impaired children in the family, in addition to causing
psychological stress, can cause physical illness, such as
pain, and mental disorders, such as depression and anx-
iety, in families, which lead to reduced QoL of mothers
(20,21). The reasons for differences between our study
and others could be variations in the population, social
and cultural conditions of communities, and the pres-
ence of support organizations.

Our findings indicate that parents with older children
had lower QoL with regard to psychological health.
This is not consistent with the results of other studies
which found older age of the child was associated
with a better health-related QoL in parents (7,12).With
increasing patient age, controlling and caring for the
disease can become costly and tedious. Most of the time,
adherence to treatment decreases with increasing age
because of low awareness of dietary restrictions, weak
motivation and inability to comply with treatment (22).
Non-compliance with diet in low- and middle-income
countries can be due to a lack of experienced support
centres, larger families, neglect of parents, financial
constraints, low perception of risk in parents, and limited
availability of low-protein products (23). Parents with
children who had been diagnosed early had better QoL
for physical and psychological health. Patients who are
treated early generally have a favourable outcome with
normal development (24). People with phenylketonuria

Table 1 Distribution of the parents and patients with
phenylketonuria according to demographic characteristics

Variable

Hospital

Children’s Medical Centre 91(37.9)

Mofid 81(33.8)

Aliasghar 68 (28.3)
Age (years)

<30 49 (20.4)

31-40 121 (50.4)

41-50 51(21.3)

> 51 19 (7.9)
Relation to child

Father 108 (45.0)

Mother 132 (55.0)
Marital status

Married 215 (89.6)

Divorced or widowed 25 (10.4)
Education®

Illiterate 3(13)

Elementary school 26 (11.2)

Middle school 41(17.7)

High school 98 (42.2)

University 64 (27.6)
Monthly household income® (US$)

<295 104 (49.3)

295-442.5 44 (20.8)

442.5-590 19 (9)

> 590 44 (20.9)
Residence

Tehran city 122 (50.8)

Outside Tehran city 118 (49.2)
Number of children in family with phenylketonuria

1 210 (90.5)

2 21(9.1)

4 1(0.4)
Employment*®

Housewife 113 (49.8)

Former employee 45 (19.8)

Manual worker 22(9.7)

Other 47(20.7)

o metles

Age (years)

<1 36 (15.0)

1-5 66 (27.5)

6-10 65 (27.2)

15-11 33(13.8)

16-20 19 (7.9)

>20 21(8.7)
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Table 1 Distribution of the parents and patients with
phenylketonuria according to demographic characteristics

(concluded)
Variable

Sex
Male
Female
Age at diagnosis of phenyllketonuriaa
3-5days
> 5 days

No. (%)
(n =240)

134 (55.8)
106 (44.2)

122 (52.8)
109 (47.2)

“Total is less than 240 because of missing values.

who are treated at an early age generally have an IQ in the
normal range (25). Therefore, patients with late diagnosis
are faced with mental and physical disabilities that affect
all family members.

Tehran residents had a lower QoL in the
environmental dimension compared with other towns
of Tehran province. Another Iranian study found the
environmental dimension scores in different age
groups in Tehran city population were significantly
lower than in other parts of the world (26). A study
in 2008 indicated that personal security and public
services have an important role in people’s QoL (27).
According another Iranian study, the quality of life will

Table 2 Mean scores of the parents of children with phenylketonuria in the World Health Organization Quality of Life-BREF
(WHOQOL-BREF) domains

Domain Raw score
Mean (SD)
Physical 21.23 (2.5)
Psychological 17.40 (3.8)
Social relationships 7.96 (2.4)
Environment 19.79 (2.9)

14-27
8-27
3-14

1-27

95% confidence Transformed score
interval 4-20 =
20.92-21.55 12 50
16.89-17.84 1 44
7.46-8.27 11 44
19.41-20.16 10 38

SD: standard deviation.

Variable

Hospital
Children’s Medical Centre
Mofid
Aliasghar
P-value?

Parent’s age (years)
<30
31-40
41-50
> 50
P-value®

Parent’s relation to child
Father
Mother
P-value®

Marital status
Married
Divorced/widowed
P-value®

Parent’s education

Illiterate

Elementary school

Middle school

High school

Table 3 Variables associated with quality of life domains of parents of children with phenylketonuria

Physical Mean
(SD)

21.07 (2.4)
.6)

21.37 (2.6)

0.749

21.28 (2

21.08 (2.7)
21.7 (2.2)
20.42 (2.2)
20.47 (2.2)
0.143

21.41(2.5)
21(2.5)
0.916

21.23 (2.5)
20.83 (2.4)

0.379

22 (2.6)
21.65 (2.4)
20.8 (3.1)
20.7 (2.4)

1774 (4.5)

Domains
Psychological Mean  Social relationships Environment Mean

(SD) Mean (SD) (SD)
17.19 (5) 8.13 (2.4) 19.65 (2.7)
17.82 (4.1) 7.85 (2.6) 19.82 (3.1)
17.63 (3.7) 7.86 (2.2) 19.92 (2.9)

0.630 0.757 0.836
17.91(3.5) 7-44 (2.4) 19.8 (3.1)
17.81(3.9 7.73 (2.3) 20.2(3.0)
16.08 (4.0) 8.55 (2.6) 18.91 (2.5)
16.76 (2.4) 9 (1.8) 19.23 (1.9)

0.019 0.003 0.074
18 (3.8) 7.98 (2.6) 19.89 (2.8)
17.1(4.8) 8.02(2.3) 19.65 (2.9)

0.109 0.227 0.747
17.72 (4.5) 7.85(2.5) 19.86 (2.8)
15.7 (3.2) 9.29 (1.7) 18.87 (2.8)

0.025 0.714 0.654
17.33 (2.0) 8.66 (2.0) 20.33 (2.5)
16 (3.9) 9.3(2.1) 18.88 (2.5)
15.97 (4.9) 8.68 (2.5) 18.7(2.9)

_7854) 19807)
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Table 3 Variables associated with quality of life domains of parents of children with phenylketonuria (concluded)

Variable Domains
Physical Mean Psychological Mean  Social relationships Environment Mean
(SD) (SD) Mean (SD) (SD)
Parent’s education
University 21.8 (2.2) 18.64 (3.9) 7.28 (2.3) 20.6 (2.7)
P-value? 0.066 0.015 0.002 0.007
Parent’s employment
Housewife 21.06 (2.5) 16.78 (3.7) 8(2.3) 19.67 (2.9)
Former employee 21.53 (2.0) 18.5(3.8) 7.5 (2.3) 20.52 (2.5)
Manual worker 20.13 (3.0) 18.04 (8.4) 9.27 (2.6) 18.54 (3.3)
Other 21.69 (2.6) 18 (3.2) 7.82 (2.5) 19.82 (2.6)
P-value? 0.127 0.167 0.44 0.61
Monthly household income (USs$)
<295 20.92 (2.7) 17.41(4.9) 8.24 (2.5) 19.35 (2.8)
205-442 21.53 (2.1) 18.65 (3.8) 6.97 (2.3) 21.15 (2.7)
442.5-590 21.26 (2.3) 16.57 (3.5) 8.52(2.4) 20.36 (2.2)
> 500 22 (3.0) 17.55 (3.0) 8 (1.8) 18.77 (2.6)
P-value? 0.439 0.312 0.025 0.002
Residence
Tehran city 21.37 (2.4) 16.9 (3.9) 8.29 (2.4) 19.44 (2.6)
Outside Tehran city 21.01 (2.6) 17.77 (3.8) 7.74 (2.4) 20.08 (3.2)
P-value® 0.707 0.474 0.796 0.034
Number of children in family with phenylketonuria
1 20.31(2.9) 18.02 (4.1) 8.01(2.4) 22.54 (2.9)
2 21.09 (3.1) 16 (3.1) 8.04 (2.3) 22.09 (2.4)
4 20 18 7 24
P-value? 0.51 0.1 0.918 0.702
Child’s age (years)
<1 21.77 (2.5) 20.17 (6.3) 7.28 (2.7) 20.71(2.5)
1-5 21.37 (2.7) 17.6 (3.6) 7.57 (2.5) 19.69 (3.0)
6-10 21.24 (2.4) 16.88 (4.0) 8.04 (2.3) 19.72 (2.9)
11-15 20.34 (2.6) 16.96 (4.1) 8.62 (2.5) 19.59 (3.5)
16-20 21.33 (2.2) 16.77 (3.8) 8.55 (2.1) 19.5 (3.5)
>20 20.85 (2.4) 16 (3.0) 8.9 (1.9) 18.9 (2.2)
P-value? 0.157 0.007 0.004 0.049
Child’s sex
Male 21.24 (2.6) 17.27 (3.9) 8.12 (2.4) 19.47 (2.8)
Female 21.23 (2.4) 17.9 (4.9) 7.86 (2.5) 20.15 (2.8)
P-value® 0.525 0.520 0.412 0.611
Child’s age at diagnosis of phenylketonuria
3-5days 21.69 (2.2) 17.52 (4.0) 7.88 (2.6) 20.04 (2.9)
> 5 days 21.07 (2.6) 17.46 (4.5) 8.06 (2.4) 19.67 (2.8)
P-value® 0.299 0.773 0.458 0.878
SD: standard deviation.
ANOVA.
bt-test.
be different with difference in access to facilities and The social support of a spouse and in a good family
services and required security and hygiene (28). The environment can help reduce the problems and ease the
parents in our study who were married had a better QoL caring and support of affected children.
compared with the divorced and the widow parents. Our results indicate that older parents had better QoL
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Table 4 Predictors of health-related quality of life in multivariable regression analysis

Domain

Physical

Psychological

Social

Environment

Variable

Parent’s age (years)

Parent’s education
level

Child’s age (years)

Child’s age (years)

Parent’s education
level

Monthly
household income
(US3)

Category Unstandardized coefficients P-value
B SE

<30 1.963 0.8465 0.020
31-40 2.095 0.7823 0.007
41-50 0.282 0.7965 0.723

> 51 (Ref) - - -
Illiterate 0.138 2.2938 0.952
Elementary school -2.009 1.0409 0.054
Middle school -1.773 0.8662 0.041
High school -0.773 0.6796 0.255

University (Ref) - - -
<1 2.484 1.2465 0.046
1-5 1.285 1.1266 0.254
6-10 0.523 11780 0.657
11-15 0.367 1.2422 0.768
16-20 0.396 1.4219 0.781

> 20 (Ref) - - -
<1 -1.485 0.7996 0.063
1-5 -1.466 0.7371 0.047
6-10 -0.996 0.7525 0.186
11-15 -0.193 0.7883 0.807
16-20 -0.064 0.9255 0.945

> 20 (Ref) - - -
Illiterate 0.132 1.5479 0.932
Elementary school 1.560 0.7242 0.031
Middle school 0.694 0.6029 0.250
High school 0.324 0.4677 0.489

University (Ref) - - -
<205 2.024 1.0391 0.051
295-442 3.303 1.0630 0.002
442.5-590 3.101 1.2226 0.011

> 590 (Ref) - - -

SE: standard error of the mean.

with regard to the social dimension. These parents had
more experience and can build better social relationships.
Better educated parents had better QoL for psychological
and environment dimensions. A study in the United
Kingdom found a positive relationship between higher
educated parents and lower level of blood phenylalanine
inchildren (29). Astudy in Sweden also found that parental
education level was significantly associated with blood
phenylalanine concentration (30). It appears that better
educated parents are better able to manage anxiety, fear
and depression, and usually live in a better environment.
Parental education with multiple sources of psychosocial
support and a positive home environment are likely to be
associated with protection against depression (23).

The study had some limitations. Some data were
missing for certain demographic variables, such as
income and employment, because of the unwillingness

of the parents to share such information. These problems
were largely resolved by repeated follow-up visits that
explained the objectives of the study to parents and
reassured them of the confidentiality of information.
On the other hand, despite the rareness of the disease,
we were able to recruit a large number of parents in the
study which adds to its strength. In addition, as a cross-
sectional study the associations found cannot be taken
as causality.

Conclusions

The QoL of parents of children with phenylketonuria
was low. Interv entions are needed to help such parents
to cope better with the problems of dealing with a child
with phenylketonuria. Family education can increase
awareness and improve attitudes of parents. In addition,
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by support organizations to help fund people with phe- Deputy of Research and Technology, Shahid Beheshti
nylketonuria, and agreement of insurance organizations University of Medical Sciences, Tehran, Islamic Republic
to cover the medical costs associated with phenylketonu- of Iran.

ria would be beneficial. Competing interests: None declared.

Qualité de vie liée a la santé des parents d'enfants atteints de phénylcétonurie dans la
province de Téhéran (République islamique d’Iran)

Résumeé
Contexte : Les parents d'enfants atteints de phénylcétonurie sont exposés au risque d’avoir une qualité de vie réduite.

Objectifs : La présente étude visait a déterminer la qualité de vie des parents d’enfants atteints de phénylcétonurie dans
la province de Téhéran.

Méthodes : L'étude a été menée en 2015 sur des parents d’enfants atteints de phénylcétonurie, qui ont été orientés vers
trois hopitaux pédiatriques publics dotés de services prenant en charge la phénylcétonurie dans la province de Téhéran.
Les données ont été recueillies a I'aide de la version abrégée en farsi du questionnaire de 'Organisation mondiale de la
Santé sur la qualité de vie (WHOQOL-Bref). L'analyse de la variance, le test t, le coefficient de corrélation de Pearson
et la régression linéaire multiple ont été employés pour évaluer le lien entre les domaines de la qualité de vie et les
caractéristiques sociodémographiques des parents et des enfants.

Résultats : L'étude incluait 240 parents, dont 55 % étaient des meres. La qualité de vie des parents dans les domaines
psychologique, environnemental et des relations sociales était faible. Des liens significatifs ont été établis entre les
éléments suivants : le domaine physique et 'age de I'enfant au moment du diagnostic de la phénylcétonurie (p = 0,044);
le domaine psychologique et I'age des parents (p = 0,019), I'age de I'enfant (p = 0,007) et le niveau d'études des
parents (p = 0,015); le domaine des relations sociales et I'age des parents (p = 0,003), leur niveau d'études (p =
0,002), le revenu du ménage (p = 0,025) et 'age de 'enfant (p = 0,004) ; et le domaine environnemental et le lieu de
résidence (p = 0,034), le niveau d’études des parents (p = 0,007), le revenu du ménage (p = 0,002) et 'age de I'enfant (p =
0,049). Dans 'analyse multivariée, I'age et le niveau d’études des parents, 'age de 'enfant et le revenu du ménage étaient
fortement liés a la qualité de vie des parents.

Conclusion : Compte tenu des faibles niveaux de qualité de vie des parents, il est recommandé de favoriser 'acces a
I'éducation et d’accroitre le soutien financier.
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