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Health-related quality of life for children with rare
diagnoses, their parents’ satisfaction with life and
the association between the two
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Abstract

Purpose: To examine children’s health-related quality of life and parents’ satisfaction with life and explore the
association between the two in families where a child has a rare disorder.

Methods: We used a cross-sectional study design. A questionnaire was sent to parents of 439 school children
(6–18 years) with congenital rare disorders. Children’s health-related quality of life (HRQOL) was examined by
Pediatric Quality of Life InventoryTM 4.0 (PedsQL) Norwegian version. Satisfaction with life was examined by
Satisfaction with Life Scale (SWLS).

Results: The response rate was 48% (n = 209). The average age of the children was 12 years and 50% were girls.
The parents scored their children with reduced physical, emotional, social and school functioning. The reductions
were greatest in the physical area. Parents scored average to high on SWLS but significantly lower than the general
Norwegian population. There was a positive association between parental SWLS and the children’s social
functioning and school functioning.

Conclusion: Children with congenital, rare disorders often require assistance from many parts of the public service
system. Caring for their physical needs should not conflict with their educational and social needs. It is important
that the children’s school-life is organized so that the diagnosis does not interfere with the children’s education and
social life more than necessary.

Keywords: School children, Disabilities, Rare disorders, Children’s health related quality of life, PedsQL, Parent’s
satisfaction of life, SWLS

Background
Living with illness and disability can affect everyday life
in several ways. Some people with disabilities are con-
tinually or periodically in need of specialized medical
care. Many need individual facilitation and adaptation in
education, work and everyday life. For children, physical
disability may lead to reduced interaction with other
children because of decreased ability to play and keep
up with children without disability, and because of ac-
cessibility problems. Cognitive and emotional problems
may present challenges in learning and social participa-
tion. It has been shown that children with disability have

lower health-related quality of life (HRQOL) than most
children [1,2] and that many experience challenges in rela-
tion to independence and transition into adulthood [3].
Parenting brings both joys and sorrows; however, parents

of children with disabilities may face additional strains that
affect their health and well-being. A child’s disability can
lead to additional work and worries and have an impact on
parents’ employment and social life. Parents of chronically
ill children may have reduced HRQOL [4,5] and well-being
[6]. There is considerable variation in how parents cope
with their parental role, and this also applies to parents of
children with disabilities [7]. The factors that seem to be
related to parents’ HRQOL include degree of emotional
support, knowledge about the condition, available leisure
time and other family members’ health problems [5].* Correspondence: heidi.johansen@sunnaas.no
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Research often focused on strains and problems for
people living with disabilities, both for the people who
are disabled and their family members. This perspective
is important to promote understanding for the strenuous
aspects of life with a disability and to ensure necessary
interventions and services. However, in clinical practice
we meet children and adults with disabilities and their
family members that live good lives despite the worries
and extra strain.
Parental wellbeing can influence their ability to take good

care of their children. To our knowledge, no studies have
focused on which areas of the disabled children’s lives are
most important to their parents’ well-being.
The aims of this study are to examine: (1) HRQOL in

school children with seven rare disorders compared with
average Norwegian school children; (2) satisfaction with
life for parents of children with rare congenital disorders
compared with the general population; and (3) the asso-
ciation between parental satisfaction with life and their
children’s HRQOL.

Participants and methods
The study was designed as a cross-sectional postal survey.

Participants
TRS National Resource Centre for Rare Disorders (TRS)
provides services to all people in Norway with some spe-
cific rare diagnoses primarily related to the musculoskel-
etal system. The severity of these disabilities varies, both
between the different diagnoses and within the individ-
ual diagnoses. Some of the diagnoses are hereditary,
none can be cured, but some problems can be prevented
and symptoms can be treated. There are seven diagnostic
groups: congenital limb deficiency (CLD), arthrogryposis
multiplex congenita (AMC), Marfans syndrome (MRF),
Ehlers-Danlos syndrome (EDS), short stature due to skel-
etal dysplasia (StSh), osteogenesis imperfect (OI) and spina
bifida/myelomeningocele (MMC).
Persons seeking services at TRS agree to be included in

a data-based register. In October 2010 a questionnaire
was sent to parents of all children 6–18 years in that regis-
ter (439 children). After three weeks, a reminder was sent
to those who had not responded.
The study was approved by the Regional Committees

for Medical and Health Research Ethics in April 2010.

Methods
The questionnaires were divided into five sections:
1. Parents’ health, education and employment. 2. Chil-

dren’s diagnosis, medical follow-up, local welfare services
and school conditions. 3. Parents’ satisfaction and experi-
ence of participation in designing the services. 4. Children’s
HRQOL (PedsQL) reported by both the parents and the
children. 5. Parents’ satisfaction with life (SWLS).

The Norwegian version of the Pediatric Quality of Life
Inventory™ 4.0 (PedsQL) was used [8]. PedsQL is a gen-
eric instrument widely used to measure health-related
quality of life for children, both reported by the children
and by proxy, usually parents [9]. Because the purpose
of this study was to explore the association between par-
ents’ satisfaction with life and their perception of their
children’s HRQOL, we used the parents’ report. The in-
strument spans ages 2–18 with age adjusted versions.
The 23-item PedsQL can be expressed as a total score or
grouped into four domains: physical functioning (eight
items), emotional functioning (five items), social function-
ing (five items), and school functioning (five items). All
domains have a scale ranging from 0–100 where higher
scores indicate better HRQOL. The PedsQL Norwegian
version has shown adequate psychometric properties [8].
We used the Norwegian translation of the Satisfaction

with Life Scale (SWLS) to measure the parents’ satisfac-
tion with life [10]. SWLS is an instrument widely used
to measure subjective well-being and life satisfaction [11],
and it does not focus on problems or strains. SWLS is a
self-report questionnaire with five global indicators of
quality of life, each scored on a seven-point scale. Results
are expressed either as five individual scores (1–7), or a
total sum score (5–35) where higher scores indicate better
satisfaction with life. We used the sum score in this study.
Scores between 20 and 24 are considered an average level
of satisfaction with life [12]. The instrument has been
tested for reliability and validity and has shown adequate
psychometric properties [11].
To compare the PedsQL and SWLS scores from this

study with the general Norwegian population, we used
PedsQL scores from a study of Norwegian school children
[8] and SWLS scores from a Norwegian population-based
study [13,14].

Statistics
We used Glass’s delta effect size (ES) scores to estimate
the differences between the scores observed in this study
and those of the general Norwegian population. The ES
is obtained by dividing the difference in scores by the
standard deviation in the general population [15]. Values
of ES less than 0.5, from 0.5 to 0.8, and greater than 0.8
are commonly interpreted as indicating small, moderate,
and large differences, respectively [16]. One-sample t-tests
were used to test the null hypothesis that the ES scores
equaled zero. We used paired-samples t-tests to compare
PedsQL scores reported by children and parents. Linear
regression models were used to examine the influence of
different factors on the parents’ SWLS. We considered the
following factors: mother’s and father’s education (less
than 12 years/12 years or more); mother’s employment
(working more than 50% or not); others with health prob-
lems in the family (yes/no); child living with both parents
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(yes/no); the child’s age and gender; and parent-reported
PedsQL scores using the four domains of physical, emo-
tional, social and school functioning. P < 0.05 was consid-
ered statistically significant.

Results
The total response rate was 48% and it ranged between
41% and 54% for the different diagnostic groups. There
were only small differences in the children’s gender and
age among responders and non-responders, both for the
total sample and for the individual diagnoses (Additional
file 1: Table S1).
Most children (82%) lived with both their mother and

father. In 37% of the families another family member
had health problems. The mean age of the children was
11.5 years (range 6–18 years). About one third of the
children used a wheelchair, and the proportion was
highest (83%) among those with MMC (Table 1).
The total PedsQL score for Norwegian schoolchildren

was 86.1, for the total study sample 67.6, varying be-
tween 55.9 (MMC) and 78.8 (DSM) for the different
diagnostic groups (Additional file 1: Table S2).
On the PedsQL physical, social and school functioning

scales, scores were significantly lower than for Norwegian
school children, both for the total study sample and for
all the diagnostic groups. On the emotional functioning

scale the total study sample, EDS, ShSt and MMC groups
scored significantly lower than healthy Norwegian children.
However, the CLD, AMC, MFS and OI groups had scores
comparable with healthy Norwegian children (Table 2).
For the total study sample, we observed moderate to

large ES scores in all PedsQL domains. Children with CLD
had the smallest HRQOL reductions (ES 0.11 to 1.03),
while children with MMC had the greatest HRQOL reduc-
tions (ES 0.91 to 3.85) compared to Norwegian school
children (Table 2).
Both for the total study sample and for the individual

diagnostic groups, the children reported better health on
nearly all PedsQL scales than did their parents. Most dif-
ferences were small (moderate on one scale for two
groups) (ES 0.00 to 0.67), some were statistically signifi-
cant (Additional file 1: Table S3).
Parents’ SWLS were significantly lower than the general

Norwegian population, both for the total sample (ES =
0.21, p = 0.018) and for the EDS sample (ES = 0.90, p =
0.003), but not for the other diagnostic groups (Table 3).
For the total study population, univariate analyses showed

positive associations between parents’ SWLS and all do-
mains of the children’s PedsQL, but no association between
parental SWLS and the gender and age of the children. In a
multiple linear regression model, we observed significant
associations between parental SWLS and others with health

Table 1 Socio-demographic and clinical characteristics of the total study sample and the individual diagnostic groups

Characteristics Total study
sample (N = 209)

CLD
(N = 67)

AMC
(N = 17)

MRF
(N = 11)

EDS
(N = 21)

ShSt
(N = 28)

OI
(N = 23)

MMC
(N = 42)

Parents

Education level

Mothers >12 years, number (%) 111 (53) 40 (62) 6 (35) 5 (45) 9 (43) 19 (68) 9 (39) 23 (56)

Fathers >12 years, number (%) 98 (47) 37 (58) 3 (21) 7 (64) 10 (50) 15 (54) 7 (30) 19 (49)

Employment status

Mother work 50% or more, number (%) 144 (69) 52 (78) 12 (71) 7 (64) 7 (33) 22 (79) 14 (61) 30 (71)

Father work 50% or more, number (%) 184 (88) 63 (94) 13 (76) 8 (73) 18 (90) 25 (89) 19 (83) 38 (91)

Other with health problems in family, number (%) 77 (37) 17 (25) 5 (29) 7 (64) 15 (71) 11 (39) 8 (35) 14 (33)

Children

Girls, number (%) 104 (50) 28 (42) 9 (53) 6 (55) 11 (52) 15 (54) 13 (57) 23 (55)

Age, mean (SD) 12 (34) 11 (35) 12 (34) 14 (32) 13 (32) 10 (35) 12 (32) 11 (32)

School level, number (%)

Grade 1–6, number (%) 103 (49) 37 (55) 6 (35) 2 (18) 6 (29) 18 (64) 11 (48) 23 (55)

Grade 7–10, number (%) 78 (37) 22 (33) 9 (53) 7 (64) 8 (38) 7 (25) 10 (43) 15 (36)

Grade 11–13 number (%) 27 (13) 8 (12) 2 (12) 2 (18) 7 (33) 3 (11) 2 ( 9) 3 (7)

Living with both parents, number (%) 171 (82) 58 (87) 10 (59) 7 (64) 15 (71) 24 (86) 19 (83) 38 (91)

Manual and/or electric wheel chair, number (%) 80 (38) 7 (10) 10 (59) 1 (9) 3 (14) 15 (54) 9 (39) 35 (83)

Absence from school last year >10 days, number (%) 61 (29) 7 (11) 5 (29) 0 9 (43) 7 (25) 12 (52) 21 (50)

Note: CLD (congenital limb deficiency), AMC (arthrogryposis multiplex congenita), MFS (Marfans syndrome), EDS (Ehlers-Danlos Syndrome), ShSt (short Stature due
to skeletal dysplasia), OI (osteogenesis imperfecta), MMC (myelomeningocele).
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problems in the family (p <0.001), children’s social function-
ing (p = 0.002) and school functioning (p < 0.001) (Table 4).
For both the CLD and MMC groups separately, we ob-

served significant associations between parental SWLS
and all domains of the PedsQL. In multiple regression
models, only school functioning remained significant in
the CLD group. In the MMC group, none of the do-
mains remained significant, although school functioning
had a similar regression coefficient as in the univariate
analysis but with a wider confidence interval that barely
included zero (Table 4).

Discussion
This study shows that parent-reported HRQOL is sig-
nificantly lower for children with rare disorders than for
Norwegian school children. The greatest reduction in
HRQOL was found in physical functioning, and the small-
est reduction was found in emotional functioning. There
were considerable differences between the diagnoses.
This study also shows that parents report somewhat

reduced SWLS compared to the general Norwegian
population. For the total study sample, multiple regres-
sion analyses showed significant associations between

parental SWLS and the following factors: others with
health problems in the family and the child’s social and
school functioning. Children’s gender and age did not in-
fluence parental SWLS.
Several studies have shown a reduced HRQOL for chil-

dren with different diagnoses [1,2,17,18]. We expected a
similar result for the children in this study. Since they
have diagnoses with mainly physical disabilities, we ex-
pected the most reduction on the physical scale. This was
confirmed for the whole group and for all diagnoses. A
physical disability may influence life for a child in many
ways: it may lead to some discomfort or pain, give some
extra strain and make play with other children difficult.
Therefore we expected a reduction also on the emotional
scale. This reduction, however, was small, and did not
apply to all diagnoses.
Because of the different nature of the diagnoses in this

study we expected differences in reported HRQOL, and
this was confirmed. The children with MMC, a complex
condition with several medical and cognitive challenges
[2,19], had lowest scores on all PedsQL scales. On the
other hand, the children with CLD, a less complicated
diagnosis that influences daily life to a lesser degree than
the other diagnoses [20], scored similar to Norwegian
school children on most scales.
The fact that a diagnosis is rare can be a burden in it-

self [21]. However, it is unclear whether this applies to
children with rare disorders, or mainly to their parents
and adults who themselves have a rare diagnosis. We have
not found studies that report PedsQL subscale scores for
Norwegian children with common diagnoses, but a study
of Norwegian children with CP report total PedsQL scores,
parent report [22]. CP is a congenital disorder that gives
challenges comparable to those of the diagnoses in this
study, especially MMC. The scores for the CP group are
similar to those for the diagnoses with lowest scores in this
study, MMC and EDS. This may indicate that children
with rare disorders do not have lower quality of life than

Table 2 PedsQL scores reported by parents compared with PedsQL scores of Norwegian school children (Nsc)

Physical functioning Emotional functioning Social functioning School functioning

N Mean (SD) ES (p-value) Mean (SD) ES (p-value) Mean (SD) ES (p-value) Mean (SD) ES (p-value)

Nsc 419 88. 8 (11.8) 80.0 (14.1) 88.1 (13.4) 89.0 (12.3)

Total study sample 209 59.6 (27.2) 2.42 (< 0.001) 71.8 (18,8) 0.58 (< 0.001) 68.8 (22.7) 1.45 (< 0.001) 69.4 (21.1) 1.59 (< 0.001)

CLD 67 77.3 (23.6) 1.00 (< 0.001) 78.5 (17.3) 0.11 (0.477) 80.5 (23.0) 0.57 (0.012) 80.3 (18.6) 0.71 (< 0.001)

AMC 17 47.1 (27.0) 3.53 (< 0.001) 72.7 (20.4) 0.52 (0.186) 61.7 (20.9) 1.97 (< 0.001) 69.7 (23.6) 1.57 (0.007)

MFS 11 73.1 (12.7) 1.33 (0.003) 71.8 (19.1) 0.58 (0.187) 68.6 (13.8) 1.46 (0.001) 66.4 (23.6) 1.84 (0.010)

EDS 21 52.4 (23.3) 3.08 (< 0.001) 59.0 (20.8) 1.49 (< 0.001) 66.0 (23.3) 1.65 (< 0.001) 56.9 (15.3) 2.61 (< 0.001)

ShSt 28 51.2 (21.0) 3.19 (< 0,001) 70.7 (17.1) 0.66 (0,009) 61.9 (18.9) 1.96 (< 0,001) 69.3 (17.7) 1.60 (< 0.001)

OI 23 53.9 (28.6) 2.92 (< 0,001) 73.4 (19.0) 0.47 (0.118) 68.0 (20.7) 1.50 (< 0.001) 71.4 (18.9) 1.43 (< 0.001)

MMC 42 44.5 (24.1) 3.67 (< 0.001) 67.1 (16.7) 0.91 (< 0.001) 59.3 (20.8) 2.20 (< 0.001) 58.4 (21.5) 2.50 (< 0.001)

Note: Some missing values but less than 13% for all variables (Additional file 1: Table S4).

Table 3 SWLS scores of parents compared with SWLS
scores of the Norwegian general population (NGP)

N Mean (SD) ES (p-value)

NGP 26.2 (6.3)

Parents of the total study sample 199 24.9 (6.6) 0.21 (0.018)

CLD-parents 65 26.1 (6.4) 0.02 (0.878)

AMC-parents 15 22.5 (7.1) 0.59 (0.078)

MFS- parents 10 23.6 (5.9) 0.41 (0.228)

EDS-parents 21 20.5 (7.4) 0.90 (0.003)

ShSt-parents 26 25.5 (6.9) 0.11 (0.716)

OI-parents 22 25.7 (5.8) 0.08 (0.855)

MMC-parents 40 25.5 (5.8) 0.08 (0.589)
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children with well-known common diagnoses. Another in-
terpretation is that PedsQL total score does not capture
the specific burdens of having a rare diagnosis.
We expected that having a child with a rare disease

would influence parents’ satisfaction with life in a nega-
tive way. This was largely confirmed by the fact that the

parents in this study had somewhat lower SWLS than
the general Norwegian population. However, according
to the interpretation of scores [12], the scores observed
in this study were between average and high. The mean
score for the general Norwegian population is high com-
pared with other countries [13]. That parents of children

Table 4 Associations between parents SWLS and factors concerning the families and the children

Independent variable Univariat regresion Multiple regresion

Coeffecient (95% CI) p-value Coefficient (95% CI) p-value

Totale sample (N = 209) PedsQL Parent report

Physical functioning 0.9 (0.6 to 1.1) < 0.001 −0.4 (−0.8 to 0.06) 0.093

Emotional functioning 1.6 (1.1 to 2.0) < 0.001

Social functioning 1.2 (0.9 to 1.6) < 0.001 0.7 (0.2 to 1.3) 0.002

School functioning 1.6 (1.3 to 2.0) < 0.001 1.3 (0.8 to 1.8) < 0.001

Child gender 4.8 (−13.7 to 23.2) 0.612

Child age −1.5 (−4.2 to 1.3) 0.293

Lives with both parents 28.2 (4.8 to 51.6) 0.019

Other with health problems in family −45.9 (−64.1 to −27.7) < 0.001 −36.5 (−53.2 to −20.0) < 0001

Mother work 50% or more −29.8 (−49.6 to −9.9) 0.003

Mother education level >12 years 19.5 (0.8 to 38.3) 0.042

Father education level >12 years 29.9 (11.4 to 48.4) 0.002

CLD (N = 67) PedsQL Parent report

Physical functioning 1.2 (0.6 to 1.9) < 0.001 −0.4 (−1.5 to 0.7) 0.482

Emotional functioning 1.6 (0.7 to 2.4) 0.001 −0.3 (−1.5 to 0.8) 0.565

Social functioning 1.6 (1.0 to2.2) < 0.001 1.2 (0.04 to 2.4) 0.057

School functioning 2.0 (1.3 to 2.7) < 0.001 1.5 (0.3 to 2.7) 0.015

Child gender 19.7 (−12.3 to 51.7 0.223

Child age 2.1 (−2.6 to 6.7) 0.381

Lives with both parents 16.9 (−29.4 to 63.2 0.468

Other with health problems in family −20.5 (−57.9 to 16.8) 0.276

Mother work 50% or more −22.0 (−61.0 to 16.9) 0.263

Mother education level >12 years 23.6 (−10.2 to 57.4) 0.168

Father education level >12 years 29.9 (−3.1 to 63.0) 0.075

MMC (N = 42) PedsQL Parent report

Physical functioning 0.8 (0.02 to 1.6) 0.044 −0.1 (−1,2 to1,0) 0,906

Emotional functioning 1.2 (0.1 to 2,3) 0.034 −0.2 (−2.1 to1.7) 0.821

Social functioning 1.2 (0.3 to 2.1) 0.013 0.3 (−1.5 to 2.0) 0.768

School functioning 1.4 (0.6 to 2.2 ) 0.001 1.4 (−0.1 to 2.9) 0.067

Child gender −29.2 (−66.0 to 7.7) 0.117

Child age −1.5 (−7.4 to 4.5) 0.620

Lives with both parents −19.4 (−81.8 to 42.9) 0.532

Other with health problems in family −15.4 (−54.5 to 23.7) 0.431

Mother work 50% or more −8.3 (−49.3 to 32.6) 0.683

Mother education level >12 years −36.4 (−73.2 to 0.3) 0.052

Father education level >12 years 40.6 (−36.8 to 44.9) 0.841

Note: Child gender: girls = 1 and boys =2, lives with both parents: 0 = no and 1 = yes, other with health problems in family: no = 0 and yes = 1, mothers employment
level: work 50% or more = 1 and work less than 50%= 2, education level: ≤ 12 years = 1and > 12 years = 2.
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with disabilities score themselves relatively high on an
international scale may reflect that their lives are satis-
factory in most ways. However, the reduced score com-
pared with other Norwegians suggests that there are
some strains associated with having a disabled child.
There was, however, a difference between the diagnos-

tic groups. For most diagnoses, the parents reported
SWLS at nearly the same level as the general Norwegian
population. Only parents of children with EDS reported
significantly reduced SWLS. This may be explained by
the fact that many of the families with EDS had other
family members with health problems , which has been
shown to give reduced HRQOL [5]. In addition, it can
take a long time to establish a diagnosis of EDS, and
many feel that they have to struggle to get necessary
help from the health- and welfare support system [23].
Many different factors influence satisfaction with life

[11,12]. We expected that the better the children func-
tion, the more satisfied their parents would be. This was
supported by the univariate analyses, where the chil-
dren’s PedsQL scores on all scales were significantly and
positively correlated with parental SWLS.
We also expected that the children’s functioning in dif-

ferent areas of life would influence their parent’s life sat-
isfaction in different degree. In the multiple regression
analyses, the most pronounced positive associations were
between parental SWLS and the children’s social and
school functioning. Our clinical experience is that parents
fear that their children may be excluded or bullied because
of their diagnoses. Therefore it is logical that the parents’
SWLS is strongly influenced by their children’s social
functioning. Parents also worry about how the diagnoses
may restrict the child in school [24], because success in
school forms the basis for further education and later em-
ployment. Education level is strongly associated with par-
ticipation in the labor force, especially for people with
disabilities [25,26]. This may explain why the child’s func-
tioning at school show significant association with paren-
tal SWLS.
With increasing age comes an increasing gap in mobil-

ity, pace and independence between children with dis-
abilities and their peers [3,27]. This may be of great
concern for parents. We expected a negative correlation
between the children’s age and parents’ SWLS, but this
assumption was not confirmed in this study. Other stud-
ies found that parents’ quality of life is reduced in fam-
ilies where more than one family member has health
problems [5]. In accordance with this, we found reduced
satisfaction with life for parents when other family mem-
bers had health problems.

Methodological considerations
There are several methodological and ethical challenges
concerning research in rare disorders; it is difficult to

find samples of sufficient magnitude [28], and small sam-
ple sizes give challenges in relation to anonymity [29].
The study population is recruited through the TRS regis-

ter. Registration at the center is voluntary with no system-
atic referral. It is likely that most parents would register
their children in order to ensure access to expertise and
services at the centre; therefore we assume that most chil-
dren with these rare disorders are registered at TRS.
The relatively low response rate is usual in self-reported

postural cross-sectional studies [30]. There were no signifi-
cant differences between responders and non- responders
in relation to the gender and age of the children. The study
samples are small for several diagnoses, and therefore the
findings must be interpreted with caution.
Since the aim of this study was to explore associations be-

tween parental SWLS and the children’s HRQOL, the par-
ents’ evaluation of their children’s HRQOL was used even
though children’s self-reported HRQOL is considered the
gold standard [31]. This article does not aim to focus on
the problematic side of having a child with disability. There-
fore we chose to use a global instrument of life satisfaction
to give voice to the coping side of life in families where a
child has a rare diagnosis. Not asking both parents to fill
out the SWLS separately weakened the study, but it can be
justified to use the data as a whole because population stud-
ies have found little difference between the sexes [13].

Conclusion
This study shows that parents of children with rare diag-
noses score their children with lower health-related qual-
ity of life than the parents of the general population. The
greatest reductions in scores are in the physical domain
and the lowest reductions in scores are in the emotional
domain. Most parents show a similar satisfaction with life
as parents of the general population. There were consider-
able differences between the individual diagnoses for the
children’s health-related quality of life and the parents’ sat-
isfaction with life. Associations between children’s school
functioning and parents’ satisfaction with life was signifi-
cant both for the total study sample and for the two diag-
nostic samples where multivariate analysis was possible.

Implications
In addition to being an important learning arena, school
is also the main arena for participation, social learning
and preparation for independent adult life, particularly
for children with disabilities. Many need assistance from
many parts of the public service system, often simultan-
eously. Sometimes it seems that the physical needs of these
children are taken better care of than their educational
and social needs. Health providers may expose children
and families for requirements (follow-up, treatment, train-
ing) that may conflict with ordinary school life. Prioritizing
between the children’s physical, social and educational
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needs may be difficult. It is important that the children
and their parents are involved in decisions about this and
about how the children’s school-day is organized.

Consent
Written informed consent regarding participation in the
study was obtained from the parents.
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non-responders. Table S2: PedsQL total score, parents’ report. Table S3:
Differences between PedsQL parents’ report and children’s report
(observations where both the children’s and parents’ reports are
available). Table S4: Number of responders in the individual PedsQL scales.

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

Authors’ contributions
HJ, ILA and BD initiated and designed the study and participated in the data
collection, the statistical analysis and drafted the manuscript. MWF
supervised the study process and contributed to conceptualization and
design, data analysis, interpretation of results, drafting and revising the
manuscript. All authors participated in the discussions of results in the
writing of the paper and read and approved the final manuscript.

Acknowledgments
We want to thank the TRS Resource Centre for founding the study, the user’s
organization for valuable help and participation and the families who
answered the questionnaire and made this study possible.

Author details
1TRS National Resource Centre for Rare Disorders, Sunnaas Rehabilitation
Hospital, Nesoddtangen 1450, Norway. 2Unit of Biostatistics and Epidemiology,
Oslo University Hospital, PO box 4956, Nydalen, OSLO 0424, Norway.

Received: 23 May 2013 Accepted: 29 August 2013
Published: 8 September 2013

References
1. Varni JW, Limbers CA, Burwinkle TM: Impaired health-related quality of life in

children and adolescents with chronic conditions: a comparative analysis
of 10 disease clusters and 33 disease categories/severities utilizing the
PedsQL™ 4.0 generic core scales. Health Qual Life Outcomes 2007, 5(1):43.

2. Sawin KJ, Bellin MH: Quality of life in individuals with spina bifida: a
research update. Dev Disabil Res Rev 2010, 16(1):47–59.

3. Verhoof E, Maurice-Stam H, Heymans H, Grootenhuis M: Growing into
disability benefits? Psychosocial course of life of young adults with a
chronic somatic disease or disability. Acta Paediatr 2012, 101(1):1651–2227.

4. Hatzmann J, Heymans HS, Ferrer-i-Carbonell A, van Praag BM, Grootenhuis
MA: Hidden consequences of success in pediatrics: parental health-
related quality of life–results from the care project. Pediatrics 2008,
122(5):2008–0582.

5. Hatzmann J, Maurice-Stam H, Heymans HS, Grootenhuis MA: 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.

6. Dellve L, Samuelsson L, Tallborn A, Fasth A, Hallberg LR: Stress and well-
being among parents of children with rare diseases: a prospective
intervention study. J Adv Nurs 2006, 53(4):392–402.

7. Wallander JL, Varni JW: Effects of pediatric chronic physical disorders on
child and family adjustment. J Child Psychol Psychiatry 1998, 39(1):29–46.

8. Reinfjell T, Diseth TH, Veenstra M, Vikan A: Measuring health-related
quality of life in young adolescents: reliability and validity in the
Norwegian version of the Pediatric Quality of Life Inventory™ 4.0
(PedsQL) generic core scales. Health Qual Life Outcomes 2006, 4(1):61.

9. Varni JW, Seid M, Kurtin PS: PedsQL 4.0: reliability and validity of the
pediatric quality of life inventory version 4.0 generic core scales in
healthy and patient populations. Med Care 2001, 39(8):800–812.

10. Satisfaction with life scale (SWLS). SWLS translations. [http://internal.
psychology.illinois.edu/~ediener/SWLS.html]

11. Diener E, Emmons RA, Larsen RJ, Griffin S: The satisfaction with life scale.
J Pers Assess 1985, 49(1):71–75.

12. Understanding Scores on the Satisfaction with Life Scale. [http://internal.
psychology.illinois.edu/~ediener/SWLS.html]

13. Clench-Aas J, Rognerud M, Dalgard OS: Psykisk helse i Norge :
levekårsundersøkelsen 2005 : tilstandsrapport med internasjonale
sammenligninger. In vol. 2009:6. Oslo: Nasjonalt folkehelseinstitutt;
2009:78. s. : ill., tab.

14. Clench-Aas J, Nes RB, Dalgard OS, Aaro LE: Dimensionality and
measurement invariance in the satisfaction with life scale in Norway.
Qual Life Res 2011, 20(8):1307–1317.

15. Ellis PD: The Essential Guide to Effect Sizes. Cambridge: Cambridge University
Press; 2010.

16. Cohen J: Statistical power analysis for the behavioral sciences. Hillsdale, N. J.:
Laurence Erlbaum; 1988.

17. Selvaag AM, Flato B, Lien G, Sorskaar D, Vinje O, Forre O: Measuring health
status in early juvenile idiopathic arthritis: determinants and responsiveness
of the child health questionnaire. J Rheumatol 2003, 30(7):1602–1610.

18. Johansen H, Andresen IL: Barn med skjelettdysplasi slik deres foreldre ser
dem- en kartleggingsstudie. Pediatrisk Endokrinologi (Pediatric
Endocrinology) 2009, 23(1):42–47.

19. Dicianno BE, Kurowski BG, Yang JM, Chancellor MB, Bejjani GK, Fairman AD,
Lewis N, Sotirake J: Rehabilitation and medical management of the adult
with spina bifida. Am J Phys Med Rehabil 2008, 87(12):1027–1050.

20. James MA, Bagley AM, Brasington K, Lutz C, McConnell S, Molitor F: Impact
of prostheses on function and quality of life for children with unilateral
congenital below-the-elbow deficiency. J Bone Joint Surg Br 2006,
88(11):2356–2365.

21. Grut L, Kvam MH: Facing ignorance: people with rare disorders and their
experiences with public health and welfare services; 2012.

22. Ramstad K, Jahnsen R, Skjeldal OH, Diseth TH: Mental health, health
related quality of life and recurrent musculoskeletal pain in children
with cerebral palsy 8–18 years old. Disabil Rehabil 2012, 34(19):1589–1595.

23. Castori M: Ehlers-danlos syndrome, hypermobility type: an
underdiagnosed hereditary connective tissue disorder with
mucocutaneous, articular, and systemic manifestations. ISRN Dermatol
2012, 751768(10):22.

24. Kayama M: Parental experiences of children’s disabilities and special
education in the United States and Japan: implications for school social
work. Soc Work 2010, 55(2):117–125.

25. Gravseth HM, Bjerkedal T, Irgens LM, Aalen OO, Selmer R, Kristensen P: Life
course determinants for early disability pension: a follow-up of
Norwegian men and women born 1967–1976. Eur J Epidemiol 2007,
22(8):533–543.

26. Bjerkedal T, Kristensen P, Skjeret GA, Brevik JI: A follow up of persons who
received basic and/or supplemental benefits in childhood.
Tidsskr Nor Laegeforen 2006, 126(4):436–439.

27. Kelly EH, Altiok H, Gorzkowski JA, Abrams JR, Vogel LC: How does
participation of youth with spina bifida vary by age? Clin Orthop Relat Res
2011, 469(5):1236–1245.

28. Loeb M, Grut L: Sjeldne funksjonshemminger i Norge. Behov for kunnskap om
insidens og prevalens. Norway: SINTEF-rapport A9263; 2008.

29. Parker M, Ashcroft R, Wilkie AO, Kent A: Ethical review of research into rare
genetic disorders. Bmj 2004, 329(7460):288–289.

30. Altman DG: Practical statistics for medical research. London, New York:
Chapman and Hall; 1991.

31. Drotar D: Measuring health-related quality of life in children and adolescents :
implications for research and practice. Mahwah, N.J.: Lawrence Erlbaum
Associates Publishers; 1998.

doi:10.1186/1477-7525-11-152
Cite this article as: Johansen et al.: Health-related quality of life for
children with rare diagnoses, their parents’ satisfaction with life and the
association between the two. Health and Quality of Life Outcomes
2013 11:152.

Johansen et al. Health and Quality of Life Outcomes 2013, 11:152 Page 7 of 7
http://www.hqlo.com/content/11/1/152

http://www.biomedcentral.com/content/supplementary/1477-7525-11-152-S1.docx
http://internal.psychology.illinois.edu/~ediener/SWLS.html
http://internal.psychology.illinois.edu/~ediener/SWLS.html
http://internal.psychology.illinois.edu/~ediener/SWLS.html
http://internal.psychology.illinois.edu/~ediener/SWLS.html

	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Background
	Participants and methods
	Participants
	Methods
	Statistics

	Results
	Discussion
	Methodological considerations

	Conclusion
	Implications
	Consent

	Additional file
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

