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Abstract

Background: Parents of children with chronic conditions are known to be at risk of impairment in their quality of
life (Qol). Studies considering other chronic conditions proposed diverse factors to have an impact on the parent’s
Qol. So far, there has been little research on parents who have a child with phenylketonuria (PKU). This study was
designed to evaluate the parental quality of life (PQol) of parents of children and adolescents who have PKU and

identify possible predictors of PQoL.

mediation analyses were performed.

social support.

Methods: In this cross-sectional study 89 parents completed self-report measures of PQol, family stress, social
support, and parental coping. To determine the impact of these potential predictors on PQol, regression and

Results: Most parents coped well with their children’'s metabolic disorder. Family stress (3 =-0.42; p <0.001) and
perceived social support (3=0.33; p=0.001) were proven to be the most powerful predictors, accounting together
for 45% of the variance of PQol. Social support mediated the association between family stress and PQol.
Conclusions: The current study indicates that parents of younger children are an especially vulnerable group.
Members of health-care teams should be able to identify and empower vulnerable parents to seek and maintain
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Background

Phenylketonuria (PKU) [OMIM 261600] is an inherited
autosomal recessive metabolic disorder caused by a defi-
ciency of the enzyme phenylanalin hydroxylase (PAH,
EC 1.14.16.1) with an approximate incidence of 1 per
10,000 newborns in most of the Caucasian populations
of northern and western Europe [1]. The nationwide
newborn screening in Germany enables early detection
of the metabolic dysfunction, so that parents are usually
confronted with this diagnosis directly after their child’s
birth. Approximately 2,500 children, adolescents and
adults with PKU live in Germany. Due to high phenyl-
alanine (phe) concentrations, untreated PKU results in
severe irreversible neurological and especially cognitive
impairments already within the first year after birth [2].
The treatment consists of a lifelong individually tailored
protein-restricted diet, preventing neurotoxic blood phe
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concentrations [3]. Although PKU can be treated well
and normal cognitive development is possible [2], minor
neuropsychological deficits may arise [4]. The therapy is
very restrictive and demands a high degree of adherence
on the part of all family members. It allows only food
with a low amount of protein or synthetic products
which makes a supplementation of phe-free amino acid
mixtures necessary. The amount of consumed protein
per day has to be recorded. Therefore parents need to
supervise and measure the whole nutritional intake of
their child. Altogether, daily dietary management, fre-
quent blood tests for monitoring the phe levels and
regular visits to a pediatric centre for metabolic disorder
make the therapy complex and require a lot of time and
effort from the patients and their families [2]. Especially
in the first months and years after diagnosis parents are
faced with the fact that PKU presents a serious threat to
their child’s development. Reoccurring health-related
concerns or treatment adherence problems with the
child may constitute chronic stressors for the parents [5].
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Lord and colleagues [6] examined parents’ reactions to
PKU and showed that a significant proportion of parents
(5% of fathers and 12% of mothers) report clinical levels of
posttraumatic reactions, even years after diagnosis.

Previous research showed that parents of chronically
ill children are at risk of developing psychological disor-
ders and psychosocial problems and to have poorer
health than parents of healthy children [7]. However,
methodological approaches vary widely in assessing the
long term adjustment of parents with chronically ill chil-
dren. Goldbeck and Storck [8] suggest that Parental
Quality of Life (PQoL) may be the most appropriate in-
dicator of parental adjustment. It is defined by physical
and psychological well-being and social functioning and
covers health-related dimensions like “physical and daily
functioning”, as well as dimensions referring specifically
to the chronic condition of their child, like “satisfaction
with the family”, and “emotional stability”. PQoL differs
from the construct of health-related quality of life
(HRQoL) in its explicit relation to the chronic condition
of the child.

Additionally, PQoL as a psychometric measure enables
the identification of parents with sub-clinical impair-
ments due to the chronic condition of their child [9]. In
line with this argument, Hatzmann and colleagues [10]
compared the PQoL of parents of ill children with
parents of healthy schoolchildren and showed that al-
most half of the parents of chronically ill children are at
risk of impairment in their PQoL. Another study also in-
dicated impairment in PQoL among parents with chron-
ically ill children, particularly among parents of children
with heart disease [11]. The majority of studies on PQoL
involved parents of children with heart disease or other
diseases such as atopic dermatitis or pediatric inflamma-
tory bowel disease [12-14]. Considering other multifa-
ceted conditions, such as PKU, much less information
about PQoL is available. In a recent Dutch investigation
by ten Hoedt and colleagues [15], the HRQoL of parents
with children diagnosed with PKU was comparable to
that of parents of healthy children and significantly bet-
ter to that of parents with children diagnosed with other,
more life threatening, metabolic disorders.

Although research on PQoL in the context of a child’s
chronic condition is increasing, is not fully understood
why some parents cope well and others do not. Different
factors have been discussed as possible predictors of
PQoL. In the investigation mentioned above [15], youn-
ger age of the PKU affected child, emotional support
and loss of friendship were associated with parental
HRQoL or seemed to be predictive of it. Furthermore,
studies considering other chronic conditions found that
having a younger child may be associated with higher
levels of parenting stress and lower PQoL [16]. Coping
style has also been identified as an important factor in
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the adjustment to chronic conditions [17] and turned
out to be more predictive of PQoL than characteristics
of the child’s handicap [18]. Also, several studies show
that a lack of social support negatively affects the adjust-
ment process [19,20], so that social support can be con-
sidered as another important influence factor [21].
Accordingly, handling the diet and having consequences
for their social life were reported to be the major sources
of stress for parents asked about the overall impact of
PKU on their lives in a study by Bilginsoy and colleagues
[22]. Also, since food is part of many social situations,
parents often need support from other family members
or their social network to adhere to all of the demands
of the diet [6].

The current study has three objectives. First, since
there is only little knowledge about adjustment among
parents of children with PKU, especially in Germany, the
PQoL of this group will be described. The second re-
search objective is to identify predictors of PQoL in the
study sample. In several studies PQoL has been linked to
family stress, parental coping, and social support. There-
fore, these constructs will be included in the analysis, as
well as duration of the metabolic disorder and age of
parents as potential confounding factors. Since social
support has been discussed in other contexts as a poten-
tial mediator between parental stress and parental adap-
tation [23], the third objective is to analyze the role of
social support as a possible mediator in the study group.

Methods

This cross-sectional study was conducted in Germany. In-
clusion criteria for parents were: (1) having one or more
children with PKU, (2) children and adolescents with PKU
being at maximum no more than 20 years old and still liv-
ing with their parents, (3) PKU having been diagnosed im-
mediately after birth by newborn screening. Parents of
children and adolescents who were not diagnosed immedi-
ately after birth were excluded from the study. A late diag-
nosis in conjunction with a late onset of treatment
increases the probability of mental retardation, which was
anticipated as being a possible confounder with PKU-
related stressors for the parents. Participants were
recruited during the years 2008 and 2009 at different
clinics specialized in therapy for chronic metabolic disor-
ders and from two regional groups of a self-help
organization for parents. One clinic is a paediatric rehabili-
tation centre providing 4- to 6-week inpatient rehabilita-
tion programs for families of children with metabolic
diseases. During these programs, the family lives together
in an apartment and receives a multimodal program
consisting of various treatments (medical, physical and
psychosocial). The other two pediatric centres for meta-
bolic disorders provide in- and outpatient medical care for
children and adolescents with metabolic disorders.
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Eligible parents received a letter explaining the aim of
the study, a written consent form, and a questionnaire
booklet containing questionnaires about demographic
information, family stress due to the metabolic disorder,
parental coping, perceived social support and PQoL. The
primary caregiver completed the questionnaires. The
study was approved by the ethics committee of the Uni-
versity of Applied Sciences Magdeburg-Stendal. A total
of 189 parents were asked to participate in the study, of
whom 94 (49.7%) completed the questionnaires. Infor-
mation on reasons for declining participation was not
available. After excluding those parents of children who
had not been diagnosed directly after birth (n=5), data
from 89 parents were available for analysis.

Measures

Self-report questionnaires were used to collect data on
all study variables. Demographic information for the
participating parents and their children, collected via a
questionnaire developed for the current study, were as
follows (Table 1): Age and gender of caregiver and chil-
dren, marital status of caregiver, employment status of

Table 1 Demographic data of the study sample (N = 89)
Total sample (N=89)

Gender
of caregivers Female 76 (85.6%)

Male 13 (14.6%)
of children Female 46 (51.7%)

Male 43 (48.3%)
Age (years)
of caregiver Mean 39

SD 6.9

Range 22-59
of children Mean 9.0

SD 52

Range 08-192
Ethnicity Caucasian 88 (98.9%)
caregivers Other 1 (1.1%)
Marital status Married 78 (87.6%)

Divorced/ single parent 11 (12.4%)
Employment status of  Employed 66 (74.2%)
caregiver Unemployed 23 (25.8%)
Education of Lower secondary 57 (64.1%)
caregiver school/ secondary

school (8-10 years)

General qualification 32 (35.9%)

for university entrance/
university diploma
(>10 years)
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caregiver, education of caregiver, ethnicity, number of
children with PKU, and participation in an inpatient
family-oriented rehabilitation program.

PQolL

PQoL was measured with The Ulm Quality of Life Inven-
tory for Parents of chronically ill children [8], a 29-item
self-report questionnaire specified for parents with a
chronically ill child, which is applicable with parents of
children with different conditions. It has been developed
by factor analysis. This measure consists of five primary
scales, which cover five dimensions and a total scale.
The dimension physical/daily functioning represents the
physical fitness and coping with every day life. The
subscale “satisfaction with family” covers the parent’s
well-being within the family and relationship and the
subscale “emotional stability” covers worries and strain
due to the child’s illness. “Self-development” includes
aspects of individual free time and chances to express
oneself and “well-being” includes sleep, vitality, and
depressiveness. Answers are given with regard to the
preceding seven days on five-point rating scales ranging
from 0 to 4 (‘never’ to ‘always’). In accordance with a
convention in the field of PQoL research, all raw scores
were linearly transformed to a scale of 0 — 100, where
higher scores indicate higher PQoL.

Impact on the family

To assess the consequences of PKU for the family, the
German version of the Impact on Family Scale [24] was
used. The American original version by Stein and
Riessman [25] differs from this translated version. The
German version high scores on subscales indicate that a
chronic condition of the child has a large impact on the
family. The questionnaire includes 27 items for the
impact on the family, and in addition 6 sibling-related
items. All items are rated on a four-point scale ranging
from 1 to 4 (‘fully correct’ to ‘not correct at al’) by the
primary caregiver. General negative impact is covered on
five subscales (financial burden, siblings, social relation-
ships, personal stress and problems in coping) and a
total score.

Parental coping

The German translation of The Coping Health Inventory
for Parents (CHIP) [26] provided by McCubbin and
colleagues [27] was utilized to assess the repertoire of
parental coping strategies which are associated with their
child’s chronic condition. It is a self-report questionnaire
including 45 specific coping behaviours. Parents are
asked to indicate how helpful each coping strategy has
been in managing the situation.
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Perceived social support

Social support was assessed by the short form of the
German Social Support Questionnaire- Short Form 22
(FsozU K-22) [28]. This 22-item measure is made up of
three subscales, each evaluating a different domain of
perceived social support: Emotional support, practical
support and social integration. On a five-point rating
scale the parents can evaluate whether the items are
appropriate to themselves.

Statistical analyses

All analyses were performed using SPSS version 15.0
for Windows. Missing data were handled using the
Expectation-Maximization (EM) estimation method in-
cluded in SPSS software. This method enables estima-
tion of data by alternating two steps. For each possible
completion, probabilities are computed (expectation;
E-step) and then the model parameters are reestimated
by using the completions (maximazation; M-step). EM
is relatively robust and it overcomes some of the limi-
tations of other techniques, such as mean substitution
or regression substitution [29].

First, the data were analyzed via descriptive statistics.
To prove whether all measures were applicable in the
study sample, internal consistency scores (Cronbach’s «)
were computed for all scales of the questionnaires.
Those ranged adequately from 0.67 to 0.92 for the
ULQIE scales, 0.77 to 0.93 for the CHIP scales and 0.75
to 0.92 for the scales of the F-SozU. Unfortunately, some
of the subscales of the FaBel-questionnaire did show low
alphas (a =0.37 to 0.86). Due to that total scores of the
measures were included in further analysis.

No cut-offs for the PQoL-measure were available to
distinguish between good and poor PQoL, for that rea-
son quartiles of the PQoL total score were used. The
lowest quartile (Q ,5), which splits off the lowest 25% of
the data, was selected by the authors as the cut-off for
being at risk of impaired or poor PQoL. This cut-off was
chosen arbitrarily based on existing literature which sug-
gests that about 20 to 30% of parents who have children
with chronic conditions require psychosocial support or
treatment (e.g., the international TIDES study [30,31].

All participating parents contacted from the different in-
stitutions were regarded as one group for statistical ana-
lysis because they did not differ in socio-demographic
variables or in their PQoL. To examine the effects of
socio-demographic data on the dimensions of PQoL,
ANOVAs and Pearson correlations were computed. For
multiple testing, Bonferroni was used for post-hoc ana-
lyses. Considering the different requirements when caring
for a new-born or an almost-adult with PKU, it is prob-
lematic to describe the QoL of the parents over this broad
range of age. Due to that fact, the following three age
groups were compared: Pre-school children (<6 years),
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school children (6 to 12 vyears), and adolescents
(>12 years).

Multiple regression analysis was performed to identify
the impact of the potential predictors on PQoL. The
association of some of the socio-demographic data with
PQoL was examined in the univariate (pre-) analyses. All
possible variables were included in multiple regression
analysis. PQoL was included as continuous variable. The
decision as to which factors were regarded as most influ-
ential in explaining the variance of PQoL was based on
beta coefficients and p-values (p < 0.05).

To examine the extent to which social support affects
the proposed relationship between perceived stress and
the PQoL, a simple mediation model as proposed by
Preacher and Hayes [32] was tested. This procedure
includes the criteria defined by Baron and Kenny [33]
for mediation analysis and is complemented by Sobel’s
test. First, the predictor should be significantly associ-
ated with the proposed mediator, second, the predictor
should be significantly associated with the dependent
variable, and third, the mediator should be significantly
associated with the dependent variable. Sobel’s test then
addresses whether the total effect of one variable on an-
other is significantly reduced by including a potential
mediator [32]. PQoL as dependent or criterion variable,
perceived social support as the proposed mediator and
perceived family stress as independent variable (pre-
dictor) were included to the simple mediation model.

Results

Demographic characteristics

Altogether, 13 fathers (14.6%) and 76 mothers (85.6%)
participated and nearly all of the parents (n =88, 98.9%)
were Caucasian. Parents who had one child with PKU
represented 84.3% (n =75) of the sample and 13 parents
(14.6%) had more than one child with PKU. A high
percentage (n=63; 70.8%) of the families had already
participated at least once in an inpatient family-oriented
rehabilitation program, the last one being on average
25.3 months ago (SD =41.1 months). Aim of these four-
week programs is that the children and their parents are
enabled to improve their handling of the PKU-treatment
(in terms of medical, dietetic and psychosocial problems)
with the help of a multi-professional team. Further
demographic data of the caregivers are presented in
Table 1.

Descriptive analysis of parental quality of life in the study
sample

Means, standard deviations and range for all domains of
PQoL for the total sample as well as quartiles are listed in
Table 2. ANOVAs revealed no significant differences be-
tween mothers and fathers in their means on all dimen-
sions of PQoL (total score T'=0.77, p = 0.45; physical and
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Table 2 Means and standard deviations of PQoL scores (ULQIE; N = 89)

Scale Item example (‘In the last 7 days. . .") Total sample (N =89)

Mean (SD) Range Quartile
Physical and daily functioning I felt fit/healthy.’ 676 (17.2) 36-964 Q5=57
Satisfaction with family | felt comfortable in my family.’ 75.8 (16.9) 20.9-100.0 Q5 =67
Emotional stabilty | felt burdened due to the illness of my child. 66.9 (19.8) 12.5-100.0 Q=50
Self-development ‘| was able to realize wishes and needs. 52.7 (22.3) 0.0-938 Q=34
Well-being ‘| was active and full of energy.’ 736 (17.1) 25.0-100.0 Q=63
Total score 67.3 (14.2) 34.4-92 Q=59

Note. ULQIE-scales were linearly transformed into scales from 0 to 100, where higher scores indicate better QoL, ANOVA revealed no significant differences in
means between mothers and fathers (p > 0.05). In the table only the Qs is listed because the “lowest” quartile was regarded as having impairments in PQoL.

daily functioning 7= 0.31, p = 0.76; Satisfaction with family
T=0.27, p=0.79; emotional stability 7'=0.74, p=0.46;
self development 7'=0.70, p =0.49; well-being T=0.87,
p = 0.39). Regarding the total score of the ULQIE (M = 67.3;
SD =14.2) as well as in 4 out of 5 domains, three-quarters
of all participating parents reported PQoL scores in the
upper part of the scales (0-100). The group of parents
classified by the lowest quartile to be at risk for impaired
or poor PQoL ranged from 34.4.to 58.5 for the total score
(M =47.9; SD = 6.6).

Parents reported that their PQoL was highest in the do-
main “satisfaction with the family” (M =75.8; SD =16.9)
and lowest in “self-development” (M =52.7; SD =22.3).
The remaining domains of the PQoL [“physical and daily
functioning” (M = 67.6; SD = 17.2), “well-being” (M = 73.6;
SD =17.1), and “emotional stability” (M = 66.9; SD = 19.8)]
scored within a small and similar range.

Association of socio-demographic variables with parental

quality of life

Via univariate analyses no significant associations with
the dimensions of PQoL could be found for gender and
number of the PKU-affected children, parents’ gender,
parents’ marital status, employment status, and educa-
tion. Age of parents was significantly associated with
PQoL in the dimensions of “emotional stability” (r = .26,
p =0.013), “self-development” (r=.23, p=0.03) and the
total score (r=.27, p =0.026). Significant differences be-
tween the three age groups on the domain “self-
development” (F=13.72, p <0.001) and the “total score”
(F=5.71, p=0.005) emerged. Post hoc comparison
showed that the “self-development” mean score of par-
ents in the group with children under 6 years (M =39.3,
SD =18.7) differed significantly (p <0.001) from parents
of both groups with older children (6 to 12: M =63.2,
SD =19.2; >12: M =59.7, SD = 22.3). Parents of preschool
children reported the lowest PQoL total scores (M = 61.3,
SD =12.9) and differed significantly from the group of par-
ents with school children (M =71.6, SD=15.2; p=0.011)
and from parents of adolescents (M = 70.7, SD = 12.3).

This indicates that PQoL was the lowest for parents with
preschool children, compared to parents with school-aged
children and parents of adolescents. Details of the distribu-
tion of socio-demographic data by quartiles of the PQoL
total score are listed in Table 3.

Identification of potential predictors of parental quality of
life

Multiple regression analysis was conducted to examine
the role of possible predictors such as socio-demographic
data (age of children and parents), perceived social sup-
port, parental coping, and family stress in explaining the
variance of PQoL. For each construct the total score of
the measure was included (see Table 4), because low con-
sistencies (Cronbach’s o) for some subscales of one meas-
ure were found. Overall, the following variables accounted
together for about 45%of the variance of PQoL in the
study group: age of parents, age of children, social sup-
port, family stress, and parental coping. Low family
stress (B =-0.42; p<0.001), and perceived social sup-
port (5=0.33; p=0.001) proved to be the most power-
ful factors. For the children’s age (8=0.19; p=0.06)
trends were found. All other variables did not show a
significant association with PQoL.

Mediating effect of social support

Figure 1 illustrates the simple mediation model for testing
the proposed mediating effect of social support. The total
effect of family stress on PQoL is shown in the first panel
of the figure. The second panel describes the effect of fam-
ily stress on PQoL after controlling for social support. Re-
gression analyses tested first the pathway between family
stress and social support (R°=0.12, p<0.001, 8= -.34)
and second the pathway between the predictor (family
stress) and PQoL as the dependent variable (R =0.30,
p<0.001, f=-.55). The third step involved testing
whether social support as a possible mediating variable
was significantly associated with PQoL. The results (R =
0.24, p<0.001, =0.49) indicated a significant positive
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Table 3 Demographic data by quartiles of PQoL total score (ULQIE; N = 89)

Quartiles of PQoL: <Q.,5 (M= 47.9;

Q.s5- Q50 (M= 63.1;

Q.50- Q75 (M=72.5; >Q75 (M= 84.2;

ULQIE total score SD=6.6; n=22) SD=2.8; n=22) SD=2.7; n=21) SD=4.2; n=24)
(0-100)
Gender
of caregivers Male 0 6 (27.3%) 4 (19.1%) 3 (12.5%)
Female 22 (100%) 16 (72.7%) 17 (80.9%) 21 (87.5%)
of children Female 13 (59.1%) 15 (68.2%) 7 (33.3%) 12 (50%)
Male 9 (40.9%) 7 (31.8%) 14 (66.7%) 12 (50%)
Age (years)
of caregiver Mean 359 387 409 403
SD 47 82 7.7 6.3
Range 27-45 22-54 30-59 29-56
of children Mean 6.5 8.2 105 106
SD 4.6 6.2 50 4.0
Range 1.2-155 14-19.2 08-183 38-17.7
Ethnicity Caucasian 22 (100%) 22 (100%) 20 (95.2%) 24 (100%)
caregivers others 0 0 1 (4.8%) 0
Marital status Married 20 (90.9%) 17 (77.3%) 19 (90.5%) 22 (91.6%)
Divorced/single 2 (9.1%) 5(22.7%) 2 (9.5%) 2 (8.4%)
Employment employed 14(63.6%) 17 (77.3%) 19 (90.5%) 16 (66.7%)
status of caregiver unemployed 8 (36.4%) 5 (22.7%) 2 (9.5%) 8 (33.3%)
Education of Lower secondary 15 (68.2%) 14 (63.6%) 13 (61.9%) 15 (62.5%)
caregiver school/ secondary
school (8-10 years)
General qualification 7 (31.8%) 8 (36.4%) 8 (28.1%) 9 (27.5%)

for university entrance/
university diploma
(>10 years)

association between the variable of interest — perceived
social support — and PQoL. Hence, the first three condi-
tions were met. Sobel’s test achieved significance (z = -2.49;
p <0.013), indicating that the fourth condition — the sig-
nificant reduction of the effect of the independent vari-
able (family stress) on the criterion (PQoL) when the
mediator (social support) is added — is also fulfilled. This
effect is estimated to lie between -0.235 and -0.026 with

Table 4 Predictors of the study group’s PQoL (final model
derived by multiple regression analysis)

Predictors R R? F B P

067 045 13.33%%
age of parents 0.04 0.69
age of children 0.19 0.06
social support 033 0.001
family stress -042 < 0.001
parental coping -0.06 0.57

Note. N = 89; dependent variable = total score of ULQIE; *** significant
at <0.001 level.

95% confidence. Because zero is not included, it indicates
that the effect is indeed significant [32].

Discussion

The current investigation focuses on PQoL among parents
of children with PKU. The main aims of the study were to
describe PQoL and to consider the extent to which certain
factors may be involved in the effect of PKU on PQoL.

Parental quality of life in the study sample

Considering the stress and the added responsibilities as-
sociated with a metabolic disorder, most parents under
study were functioning quite well. Due to the low num-
ber of participating fathers, a conclusion on differences
between mothers and fathers could not be drawn. It
could be demonstrated that the majority of parents per-
ceived their quality of life positively, which is similar to
the study conducted in the Netherlands showing that
the health related quality of life of the parents is almost
normal [15]. Within the mentioned study a measure
assessing HRQoL was used. In contrast to our study
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and PQolL.

_

B=-.55%*
parental QoL .
— family stress

Figure 1 lllustration of the simple mediation model - Perceived social support mediates the association between family stress

‘Nilz‘g**

B=-.44%% (z=-2.49%%)
parental QoL

B=-347

investigating PQoL, which relates to the chronic condi-
tion of the child, the used measure relates to the impact
of health problems of the parents in general.

Several explanations for the relatively high reported
quality of life of the parents are conceivable. Compared
to other pediatric chronic or life threatening conditions
(diabetes, congenital heart disease etc.), PKU is highly
responsive to treatment. Therefore the course and the
life expectancy are very promising [2]. Another consider-
able fact could be that the participating parents are a
highly selective group. Most of them participated
together with their child in at least one inpatient family-
oriented rehabilitation program and received several
types of interventions. For parents of children with other
chronic conditions (e.g. cystic fibrosis or cardiac disease)
these programs are known to improve PQoL [34].

However, in contrast to the general positive response
pattern some of the parents reported impairments in
their PQoL, especially in their self-development. The
highest values were perceived on the dimension satisfac-
tion with the family, which is consistent with results of
other investigations of families with other chronic condi-
tions (e.g. [7,31]). This indicates that they feel comfort-
able with the support they have from their partner or
friends, but feel restricted in developing their personal
interests. Regarding differences in PQoL due to the age
of the child with PKU it becomes clear that parents of
preschool children were mainly affected by impairments
of their PQoL in general and specifically in their self-
development, which is consistent with the results men-
tioned from the investigations of Streisand and colleagues
[16] or ten Hoedt and colleagues [15]. Parents reported to
a greater extent higher PQoL when their child attended
school and had entered adolescence. Due to the fact that
young children need more support and supervision from
their parents, especially concerning their nutrition, they
are less able to participate actively in the management of
their own diet. Getting into school at the age of six or
seven, more responsibility for their own diet is required
from the children. This and having more routine with the
diet years after the diagnosis may lead to more parental
freedom and higher PQoL.

Identification of potential predictors of parental quality of
life

In accordance with previous literature suggesting that
many different factors mediate the impact of a child’s
chronic condition on parental physical and psychosocial
health (e.g. [17,21]), we tested the predicting value of
variables known to be of importance: Parental coping
[17], social support [15,19,20], family stress [35] and
demographic characteristics [5] on PQoL. The independ-
ent variables in the final regression model explained
together about 45%of the variance of PQoL in the study
group, with low family stress and perceived social sup-
port shown to be most powerful. Furthermore, trends
were found for the variable a younger child. These
results suggest that the assumptions of the existing
literature (e.g. [17,21]) for explaining parental adjustment
to a chronic condition of their child are applicable for the
group of parents who have a child with PKU.

Mediating effect of social support

Additionally, results of our study obviously show a medi-
ating function of perceived social support between the
perceived stress due to their child’s metabolic disorder
and PQoL. This finding implies that the perceived stress
resulting from the dietary management is buffered by
the social support system. This finding is new for the
specific group of parents of children with PKU, but com-
parable to the results of a study [35] considering another
chronic condition. This study investigated the mediating
effect of social support between parental stress and
parental adjustment, defined as satisfaction with life and
psychological well-being, for mothers of school-aged
children with cerebral palsy.

Limitations of the study

Besides the strengths such as the chosen multicentre de-
sign there are a few limitations of the current study
which should be acknowledged. For example, our sample
size was relatively small. Moreover, the fact that no data
on reasons for declining participation were available
might conceal a self-selection of less or more stressed
parents within the study group. This and specific study
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group characteristics, e.g. that the majority of the partic-
ipants were married and had already taken part in an in-
patient rehabilitation program, leads to the concern that
reported PQoL is overestimated. Notwithstanding these
limitations, our study group is representative to a certain
extent for all parents of children with PKU. Further-
more, the effect that having a younger child is associated
with lower PQoL could rather be a more general effect
of parenting a child, or a child with a chronic condition,
than PKU-specific. The absence of a control group of
parents with healthy children or children with other
chronic conditions does not allow drawing any conclu-
sion about the specificity for the group of parents of
children with PKU. Furthermore, the measure assessing
the PQoL has been used for parents of children with
PKU for the first time and is validated for other pediatric
groups with chronic conditions. Cut-offs for differentiate
between poor and good PQoL were not available and are
therefore based on the population under study. Add-
itionally, our results solely rely on self-reported mea-
sures. Objective data are missing, what contributes to
the assumption that the results could be based on other
relevant factors we did not assess (e.g. medial character-
istics: development of the condition, care-dependency
[15,21]). Another limitation concerns methodology:
Conclusions regarding causality are not possible based
on the cross-sectional design of our study.

Conclusion and implications for future research
and clinical practice

The findings of the present study have several implications
for clinical practice. Parents perceive their PQoL positively
but may need child-age appropriate support. First of all,
the routine assessment of PQoL using standardized ques-
tionnaires enables the identification of vulnerable parents
and makes it easier for members of the health-care team
to offer some extra support for these families, when it is
needed. Therefore, the ULQIE with only 29 items and
good psychometric properties may be used as a diagnostic
screening tool in the care process. The mediating effect of
social support is an important finding guiding the design
of interventions. Healthcare professionals should not only
focus on education about the metabolic disorder, but
also should look to empowering parents actively seeking
and maintaining social support [21]. Opportunities to
strengthen the personal resources of the parents should
also be included as relevant factors in such programs [36].
Additionally, it should be mentioned that the current
study is one of the first investigations focusing on PQoL
related to care-giving for a child with PKU. Further re-
search should include objective data (e.g. development of
the condition, care-dependency) and should be based on
larger samples as well as longitudinal study designs. It
would be interesting to examine whether family-oriented
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rehabilitation programs could improve PQoL related to
PKU and have a protective effect on long-term parental
adjustment. To examine the impact of PQoL on treatment
adherence would be another interesting issue, because in
previous literature different barriers to diet adherence,
such as costs of the prescribed food or restrictiveness of
the diet, are discussed [2]. Moreover, changes in PQoL
during the course of the metabolic disorder and their rela-
tion to different stressors in the treatment regime, such as
feeding problems, ought to be examined in future pro-
spective studies.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AF was the main investigator, collected the data performed data analysis
and drafted the manuscript. CS and LG supervised the study and were
involved in manuscript drafting. All authors read and approved the final
manuscript.

Acknowledgements

The authors wish to thank the participating families and centres, as well as
the members of the self-help organization for their support in data
collection.

Author details

'Department of Child and Adolescent Psychiatry/Psychotherapy, University
Hospital Ulm, Ulm 89075, Germany. “Department of Psychology, University of
Hagen, Hagen 58097, Germany.

Received: 16 July 2012 Accepted: 22 March 2013
Published: 28 March 2013

References

1. Hardelid P, Cortina-Borja M, Munro A, Jones H, Cleary M, Champion MD,
Foo Y, Scriver CR, Dezateux C: The birth prevalence of PKU in populations
of European, South Asian and sub-Saharan African ancestry living in
South East England. Ann Hum Genet 2008, 72:65-71.

2. National Institutes of Health Consensus Development Panel: National
institutes of health consensus development conference statement:
phenylketonuria: screening and management, October 16-18, 2000.
Pediatrics 2001, 108:972-982.

3. Burgard P, Bremer HJ, Bihrdel P, Clemens PC, Ménch E, Przyrembel H,
Trefz FK, Ullrich K: Rationale for the German recommendations for
phenylalanine level control in phenylketonuria 1997. Eur J Pediatr 1999,
158:46-54.

4. Moyle JJ, Fox AM, Bynevelt M, Burnett JR: Metaanalysis of
neuropsychological symptoms of adolescents and adults with PKU.
Neuropsychol Rev 2007, 17:91-101.

5. Streisand R, Tercyak KP: Parenting chronically ill children - the scope and
impact of pediatric parenting stress. In Handbook of parenting. Edited by
Hoghughi MS, Long N. London: London; 2004:181-197.

6. Lord B, Wastell C, Ungerer J: Parents reactions to childhood
phenylketonuria. Fam Syst Health 2005, 23:204-219.

7. Cohen MS: Families coping with childhood chronic illness: a research
review. Fam Syst Health 1999, 17(2):149-164.

8. Goldbeck L, Storck M: Das Ulmer Lebensqualitats-Inventar fiir Eltern
chronisch kranker Kinder (ULQIE): Entwicklung und psychometrische
Eigenschaften. [ULQIE: A quality-of-life inventory for parents of
chronically ill children.]. Z Klin Psychol Psychother 2002, 31:31-39.

9. Goldbeck L: The impact of newly diagnosed chronic paediatric
conditions on parental quality of life. Qual Life Res 2006, 15:1121-1131.

10.  Hatzmann J, Heymans HSA, Ferrer-i-Carbonell A, van Praag BMS,
Grootenhuis MA: Hidden consequences of success in pediatrics: parental
health-related quality of life-results from the Care Project. Pediatrics 2008,
122:21030-e1038.



Fidika et al. Health and Quality of Life Outcomes 2013, 11:54
http://www.hglo.com/content/11/1/54

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Lawoko S, Soares JJF: Quality of life among parents of children with
congenital heart disease, parents of children with other diseases and
parents of healthy children. Qual Life Res 2003, 12:655-666.

Arafa M, Zaher S, E-Dowaty A, Moneeb D: Quality of life among parents of
children with heart disease. Health Qual Life Outcomes 2008, 6:91.
Greenley RN, Cunningham C: Parent quality of life in the context of
pediatric inflammatory bowel disease. J Pediatr Psychol 2009, 34:129-136.
Meads DM, McKenna SP, Kahler K: The Quality of Life of Parents of
Children with Atopic Dermatitis: Interpretation of PIQoL-AD Scores. Qual
Life Res 2005, 14:2235-2245.

ten Hoedt A, Maurice-Stam H, Boelen C, Rubio-Gozalbo M, van Spronsen F,
Wijburg F, Bosch A, Grootenhuis M: Parenting a child with
phenylketonuria or galactosemia: implications for health-related quality
of life. J Inherit Metab Dis 2011, 34:391-398.

Streisand R, Branieckie S, Tercyak KP, Kazak A: E: Childhood illness-related
parenting stress: the pediatric inventory for parents. Journa of Pediatric
Psychology 2001, 26:155-162.

Wallander JL, Varni JW: Effects of pediatric chronic physical disorders on
child and family adjustment. J Child Psychol Psychiatry 1998, 39:29-46.
Staab D, Wenninger K, Gebert N, Rupprath K, Bisson S, Trettin M, Paul KD,
Keller KM, Wahn U: Quality of life in patients with cystic fibrosis and their
parents: what is important besides disease severity? Thorax 1998,
53:727-731.

Garwick AW, Patterson JM, Bennett FC, Blum RW: Parents’s perceptions of
helpful vs unhelpful types of support in managing the care of
preadolescents with chronic conditions. Arch Pediatr Adolesc Med 1998,
152:665-671.

Horton TV, Wallander JL: Hope and social support as resilience factors
against psychological distress of mothers Who care for children with
chronic physical conditions. Rehabil Psychol 2001, 46:382-399.

Hatzmann J, Maurice-Stam H, Heymans H, Grootenhuis M: A predictive
model of health related quality of life of parents of chronically ill
children: the importance of care-dependency of their child and their
support system. Health Qual Life Outcomes 2009, 7:72.

Bilginsoy C, Waitzman N, Leonard C, Ernst S: Living with phenylketonuria:
perspectives of patients and their families. J Inherit Metab Dis 2005,
28:639-649.

Quittner AL, Glueckauf RL, Jackson DN: Chronic parenting stress:
moderating versus mediating effects of social support. J Pers Soc Psychol
1990, 59:1266-1278.

Ravens-Sieberer U, Morfeld M, Stein REK; Jessop DJ, Bullinger M, Thyen U:
Der familien-belastungs-fragebogen (FaBel-fragebogen). testung und
validierung der deutschen version der “impact on family scale” bei
familien mit behinderten kindern. [Testing and validation of the German
version of the impact on family scale in families with children with
disabilities]. Psychother Psychosom Med Psychol 2001, 51:384-393.

Stein REK, Riessman CK: The development of an impact-on-family-scale:
preliminary findings. Medical Care 1980, 18(4):465-472.

McCubbin HI, McCubbin MH, Patterson JM, Cauble AE, Wilson LR, Warwick
W: CHIP - coping health inventory for parents - an assessment for
parental coping patterns in the care of a chronically ill child. Journal of
Marriage and the Family 1983, 45:359-370.

McCubbin HI, McCubbin MA, Cauble E, Goldbeck L: Fragebogen zur
elterlichen krankheitsbewaltigung: coping health inventory for parents
(CHIP) - deutsche version. Kindheit und Entwicklung 2001, 10(1):28-35.
Fydrich T, Sommer G, Brahler E: F-SozU. Fragebogen zur Sozialen
Unterstiitzung. [F-SozU. Questionnaire assessing social support].
Gottingen: Hogrefe; 2007.

Chuong B Do, Serafim Batzoglou: What is the expectation maximization
algorithm? Nat Biotechnol 2008, 26:897-899.

Besier T, Born A, Henrich G, Hinz A, Quittner AL, Goldbeck L, TIDES Study
Group: Anxiety, depression, and life satisfaction in parents caring for
children with cystic fibrosis. Pediatr Pulmonol 2011, 46:672-82.

Besier T, Goldbeck L: Anxiety and depression in adolescents with CF and
their caregivers. J Cyst Fibros 2011, 10:435-42.

Preacher KJ, Hayes AF: SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behav Res Methods Instrum Comput
2004, 36:717-731.

Baron RM, Kenny DA: The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical
considerations. J Pers Soc Psychol 1986, 51:1173-1182.

Page 9 of 9

34. West CA, Besier T, Borth-Bruhns T, Goldbeck L: Effectiveness of a family-
oriented rehabilitation program on the quality of life of parents of
chronically ill children. Kiin Padiatr 2009, 221:241-246.

35, Skok A, Harvey D, Reddihough D: Perceived stress, perceived social
support, and wellbeing among mothers of school-aged children with
cerebral palsy. J Intellect Dev Disabil 2006, 31:53-57.

36. Goldbeck L, Melches J: Quality of life in families of children with
congenital heart disease. Qual Life Res 2005, 14:1915-1924.

doi:10.1186/1477-7525-11-54

Cite this article as: Fidika et al: Quality of life among parents of children
with phenylketonuria (PKU). Health and Quality of Life Outcomes 2013
11:54.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Measures
	PQoL
	Impact on the family
	Parental coping
	Perceived social support

	Statistical analyses

	Results
	Demographic characteristics
	Descriptive analysis of parental quality of life in the study sample
	Association of socio-demographic variables with parental quality of life
	Identification of potential predictors of parental quality of life
	Mediating effect of social support

	Discussion
	Parental quality of life in the study sample
	Identification of potential predictors of parental quality of life
	Mediating effect of social support
	Limitations of the study

	Conclusion and implications for future research and clinical practice
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

