
ORIGINAL ARTICLE

Illness Perceptions in Pediatric Spinal Muscular
Atrophy: Agreement between Children and their
Parents, and its Association with Quality of Life

M. J. Fischer1 & M. Ketelaar2 & P. J. van der Veere1
& M. Verhoef1 &

R. I. Wadman3
& J. M. A. Visser-Meily1 & W. L. van der Pol3 & C. D. Schröder1,4

Published online: 17 June 2020
# The Author(s) 2020

Abstract
In adults with neuromuscular conditions illness perceptions show a strong relation with QoL.
For young patients, illness perceptions are shaped through interaction with their parents. A
shared perception between child and parent may benefit the child’s QoL. This study
investigated agreement in illness perceptions of children with Spinal Muscular Atrophy
(SMA) and their parents, the association between the child’s illness perceptions and QoL,
and the relation between child-parent agreement in illness perceptions and the child’s QoL.
Twenty-six children and their parents completed the Brief Illness Perception Questionnaire
(BIPQ) and the Kidscreen-52 QoL questionnaire (children only). Correspondence between
children’s and parents’ illness perceptions was low. Generally, parents held more negative
illness perceptions about SMA. Whereas children’s illness perceptions were related to QoL,
no clear association was found between agreement in illness perceptions and children’s QoL.
Therefore, to understand and improveQoL, healthcare professionals should discuss children’s
own illness perceptions during consultations.
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Spinal muscular atrophy (SMA) is a rare degenerative neuromuscular disease with a
recessive autosomal inheritance, typically diagnosed at young age (Kolb and Kissel
2015). Patients with SMA suffer from stalled motor development followed by slow
decline of motor functions over the years, scoliosis, and problems with coughing,
respiration and bulbar functions. Whereas traditionally SMA was treated symptomat-
ically, newer therapies with SMN2 antisense oligonucleotides have been successful in
slowing down disease progression, or even improving motor function (Finkel, Mercuri,
Meyer, Simonds, Schroth, Graham et al. 2018). In spite of these promising advances,
people with SMA are faced with many challenges as a result of their disease, which
affect their Quality of Life (QoL). A nationwide study in the US comparing QoL of 125
children with SMA with that of healthy children found significantly lower scores
among children with SMA regarding physical, psychosocial, emotional and school
functioning (Iannaccone, Hynan, Morton, Buchanan, Limbers, Varni et al. 2009).
Parents of these children also consistently rate the QoL of their children lower than
parents of healthy children (Iannaccone et al. 2009).

Few studies have investigated predictors of QoL in patients with SMA. Mainly, the role
of motor function and SMA subtype as a covariates of QoL have been investigated, with
inconclusive results (de Oliveira and Araujo 2011; Iannaccone et al. 2009; Klug et al. 2016;
Kruitwagen-Van Reenen et al. 2016). In order to preserve or improve QoL in this patient
sample it is critical to identify contributing variables that are also amenable to intervention.
Variables of particular interest in this regard are the individual’s perceptions and emotions
regarding the illness. According to Leventhal’s Common Sense Model (CSM), the con-
frontation with a particular health threat, including a medical condition, will activate a
person’s illness perceptions. These perceptions are acquired lay theories that serve the
individual to understand, adapt to, and manage the health threat or illness (Leventhal et al.
2003; Leventhal et al. 1980). These illness perceptions comprise several underlying dimen-
sions including the physical symptoms that are associated with the illness, the consequences
of the illness on the person’s life, the controllability or curability of the illness, the expected
timeline and the illness related concerns and emotions (Broadbent et al. 2006; Howard
Leventhal et al. 1992). Many studies have shown that large proportions of variance in QoL
can be explained by illness perceptions, even after the impact of disease severity variables
has been taken into account (Broadbent et al. 2015; Hagger and Orbell 2003; Richardson
et al. 2016b). With regard to neuromuscular diseases, a few studies have investigated the
association between illness perceptions and QoL and found significant relations between
patients’ QoL and illness perception domains (Graham et al. 2013; Graham et al. 2014;
Rose, Sadjadi, Weinman, Akhtar, Pandya, Kissel et al. 2012). These studies however have
omitted patients with SMA, and have excluded respondents younger than 18 years. SMA
differs from neuromuscular disorders that were included in previous studies (e.g.
facioscapulohumeral muscular dystrophy, limb girdle muscular dystrophy) because of its
typical early onset and its potentially life-threatening complications, especially for those
diagnosed in early childhood.

Apart from personal experience with a particular illness, the CSM holds that
patients’ illness perceptions are shaped in interaction with significant others
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(Diefenbach and Leventhal 1996; Leventhal et al. 1998). For children with SMA living
at home, parents are often their primary caregivers. As parents hold their own beliefs
and emotions regarding SMA, these may serve as an important source of information
for their children (Weinman et al. 2003). Research investigating correspondence
between patients’ and caregivers’ illness perceptions has suggested that greater agree-
ment in perceptions between both parties is associated with higher subjective well-
being of patients, whereas dissimilarity in perceptions has been related to higher levels
of patients’ psychological distress and physical symptoms (Figueiras and Weinman
2003; Giannousi et al. 2016; Heijmans et al. 1999; Twiddy et al. 2012).

Understanding the association between children’s illness perceptions and QoL in
SMA holds potential for the development of psychosocial interventions. Therefore, this
explorative study set out to investigate three related issues: 1) to what degree do
children and their parents agree on their perceptions about SMA; 2) do children’s
illness perceptions show a meaningful pattern of associations with self-reported QoL
domains; and 3) is the level of child-parent agreement in illness perceptions related to
the child’s QoL, after the child’s own illness perceptions have been taken into account?
Based on the intensive and long-lasting interaction between children with SMA and
their parents-as-caregivers we expect that there will be considerable agreement between
children’s and parents’ illness perceptions. Furthermore, we expect that more positive
illness perceptions, and greater child-parent agreement in illness perceptions are asso-
ciated with higher QoL.

Methods

Procedure and Subjects

Between December 2014 and October 2015, children with SMA and their parents who
visited our clinic for standard care were invited for this study. Eligible respondents
were children aged 8–18 diagnosed with SMA type 1–3, and their parents. They
received written information about the study and, if they chose to participate, gave
informed consent. All respondents received a questionnaire by mail with a prepaid
return envelope. With a 63% response rate, 26 child-parent dyads were available for
analysis.

Questionnaires

Children’s questionnaire

The questionnaire for children opened with demographic questions about date of
birth, sex and country of birth. Illness perceptions of children were assessed with
the Brief Illness Perception Questionnaire (BIPQ) (Broadbent et al. 2006). This
questionnaire has been validated for use in adults and children aged eight and
older (Broadbent et al. 2015; Chong et al. 2012; Sonney et al. 2017). On a 0–10
scale, respondents were asked to rate eight different illness perception dimensions:
Consequences (“How much does your illness affect your life?”), Timeline (“How
long do you think your illness will continue?”), Personal control (“How much
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control do you feel you have over your illness?”), Treatment control (“How much
do you think your treatment can help your illness?”), Identity (“How much do you
experience symptoms from your illness?”), Concern (“How concerned are you
about your illness?”), Illness comprehension (“How well do you feel you under-
stand your illness?”) and Emotional representation (“How much does your illness
affect you emotionally?) to their disease. For the Consequences, Timeline, Con-
cern, Identity and Emotional representation dimensions, higher scores indicate a
more severe perception of disease. For the Personal control, Treatment control and
Illness comprehensibility dimensions, a lower score indicates less control and less
comprehension of the disease. For our study, the word “illness” was replaced with
“SMA”.

The Kidscreen-52 was used to assess QoL in children (Ravens-Sieberer et al. 2005).
The Kidscreen-52 is divided into ten dimensions: Physical well-being, Psychological
well-being, Mood and emotions, Self-perception, Autonomy, Parent relations and
home life, Social support and peers, School environment, Social acceptance, and
Financial resources. All questions are answered on a 5-point scale. Higher scores
reflect better QoL. In a large European study, the Kidscreen-52 was shown to be
reliable, valid and sensitive (Ravens-Sieberer et al. 2014). In the present study internal
consistency for the Kidscreen-52 subscales was satisfactory, except for the Physical
Well-being dimension for which Cronbach’s alpha was very low (α = 0,39). Conse-
quently, this dimension has been excluded from further analyses.

Parents’ questionnaire

Questionnaires for parents included demographic items (i.e. parents’ age, sex, country of
birth, education, income), followed by questions about their child (date of SMA diagnosis,
living situation, education). Parents also completed an adapted version of the BIPQ. The
questions were changed to reflect the way they view their child’s disease (Szentes et al.
2018), for example: “How much does SMA affect the life of your child?” The domains
Concern and Illness Comprehensibility in the parental questionnaire were formulated from
the perspective of the parents themselves (i.e. parents’ concerns and understanding of SMA),
and therefore child–parent agreement was not calculated for these two dimensions.

Statistical Methods

Exploratory analyses were conducted to determine whether study variables followed a
normal distribution. Skewness and kurtosis were investigated. Z-scores (kurtosis and
skewness/standard error) < |2| were considered acceptable. The Shapiro-Wilk test was
performed to test the assumptions of normality. These tests showed that, with the
exception of the Identity scale, Shapiro-Wilk test was significant for all BIPQ domains,
indicating a non-normal distribution. In addition, visual and statistical analysis showed
that the BIPQ Timeline and Emotional representations subscales were highly skewed.
Therefore, non-parametric tests were used for the analyses.

Mean, standard deviation and median were calculated for BIPQ and Kidscreen-52
domains. Differences in parents’ and children’s illness perceptions were computed by
subtracting children’s BIPQ scores from parents’ BIPQ scores. The Wilcoxon signed rank
test was used to test if parents’ and children’s illness perceptions deviated significantly.
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Agreement between parents’ and children’s illness perceptions was expressed as a propor-
tion of parent child dyadswith exact agreement, and as proportion of dyadswith amaximum
of ±1 point difference in their BIPQ scores. Linear weighted kappa’s for ordinal data were
calculated to examine the level of agreement between parent and child for each BIPQ
domain (Vanbelle 2016). Finally, Bland-Altman plots were produced to display the differ-
ence between child-parent illness perceptions against the child-parent mean score (Bland
and Altman 1999). Mean difference and 95% limits of agreement provide an indication of
systematic bias and variability around mean differences.

The strength of the association between the child’s illness perceptions scores and
domains of their QoL was analysed with Spearman correlations. To determine if the
level of child-parent agreement in illness perceptions is associated with the child’s
QoL, a non-parametric partial correlation was calculated between the absolute differ-
ence in BIPQ scores of the parent and child and the Kidscreen-52 score, controlled for
the child’s BIPQ score. For all tests p < 0,05 was considered statistically significant.
Analyses were done using SPSS version 24.0 software.

Results

Characteristics of children and their parents are summarized in Table 1. Almost 70% of
respondents were diagnosed with SMA Type 2. Among the children, the majority were
boys, whereas the majority of parents were mothers.

Regarding illness perceptions, children on average reported very high scores for the
Timeline dimension (Table 2). This perception of a permanent disease parallels the
relatively low perceived Personal and Treatment control. Lowest scores were found for
the Emotional Representations domain. The perception of a long duration and poor
controllability of SMA was shared between children and parents.

Comparing illness perceptions of children and parents, analyses showed that
in general parents’ BIPQ scores were higher than their children’s scores, with
the exception of the Treatment Control subscale (Table 2). The Wilcoxon test
showed that for the domains of Illness Identity and Emotional Representations
this difference was significant (p = .01 and p = .03, respectively), indicating that,
compared with their children, parents thought SMA to have a greater impact on
their child’s physical and emotional functioning.

The proportion of child-parent dyads showing exact agreement on the BIPQ scores
was low, with the exception of the Timeline dimension for which the majority (>85%)
of respondents answered that SMA would last an entire life (10 on a 10-point scale).
Although exact agreement for the Emotional Representation dimension was low,
absolute difference between parent and child scores fell within one point in 62% of
dyads (Table 2). In support of this finding, weighted Kappa values show that agreement
between parent and child was moderate for the BIPQ Emotional Representation
dimension (.42), whereas it was poor for the other five dimensions.

Bland-Altman plots showed no systematic relationship between the difference
scores and the child-parent mean scores on the BIPQ domains, indicating that
the level of agreement between parent and child does not vary as a function of
the perceived severity of the illness (See Supplementary Figures 1-6).
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With regard to the association between children’s illness perceptions and QoL, the
Kidscreen-52 dimensions showed a consistent relation with the children’s BIPQ
subscales Consequences, Identity and Emotional Representation (Table 3). By contrast,
the Timeline and Control dimensions were generally unrelated to the QoL subscales.
Contrary to our expectations, all correlations between the BIPQ Treatment Control
scale and the dimensions of QOL were negative, although only one of these associa-
tions reached statistical significance.

Finally, partial correlations between the difference in parent-child illness perceptions
and the child’s QoL scores on the whole were of lower strength than the zero-order
associations between the child’s illness perceptions and QoL (Table 4). Furthermore,
the direction of the partial correlations varied, with negative and positive associations
being spread across the correlation matrix in approximately equal numbers. This makes
the relation between parent-child agreement in illness perceptions and the child’s QoL
difficult to interpret.

Discussion

Previous studies have demonstrated that spinal muscular atrophy negatively affects
subjective well-being of children with SMA and their parents (Cremers et al. 2019;
Iannaccone et al. 2009), and suggested that well-being is strongly related to personal
cognitions and emotions regarding the disease (Hagger et al. 2017). With parents

Table 1 Participant characteristics

N (%)

Children (N= 26)
Type SMA

1 1 (4%)

2 18 (69%)

3 7 (27%)

Age, M (SD) - Mdn 12.8 (2.9) -13.0

Boys 16 (62%)

Type of education

Regular 19 (73%)

Special 6 (23%)

Other 1 (4%)

Parents (N= 26)

Age, M (SD) - Mdn 44.3 (5.6) – 45.0

Mothers 20 (77%)

Education

Secondary 3 (12%)

Tertiary 21 (81%)

Other 2 (8%)

Values represent frequencies and percentages, unless stated otherwise
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serving as primary caregivers of children with SMA, it is relevant to investigate to what
degree children’s and parents’ illness perceptions are in agreement, and to explore how
the level of child-parent agreement is related to children’s well-being. Results from our
study showed that the agreement between parents and children regarding the illness
perceptions was weak and that parents often perceived the severity of SMA as greater
than their children did. The children’s own illness perceptions were strongly related to
various domains of QoL, with more pessimistic views being associated with lower QoL
scores. However, greater child-parent agreement in illness perceptions showed both
positive and negative correlations with the child’s QoL, which makes this relationship
difficult to interpret.

This is the first study that compared illness perceptions of children with SMA and
their parents. Our study suggested that parents in general had more negative illness
perceptions about SMA than their children, especially with regard to the physical
symptoms and the emotional impact of the disease. These more pessimistic views of
parents on the disease of their children have also been observed in recent studies among
parents and their children diagnosed with cancer, diabetes and asthma (Sonney et al.
2017; Szentes et al. 2018). This greater perceived severity is not exclusively present in
parent-caregivers but has also been found in partner-caregivers of adult patients
(Giannousi et al. 2016; Karademas et al. 2010; Richardson et al. 2015; Richardson
et al. 2016a; Twiddy et al. 2012), making it less likely that immature intellectual
abilities and limited understanding of the disease of the child are exclusively respon-
sible for this discrepancy.

In addition to the more pessimistic perceptions by parents, illness perceptions of
children and their parents appear to be relatively independent. According to the
Common Sense Model illness perceptions are partly formed through social interaction
and hence considerable correspondence between parents’ and children’s illness per-
ception scores was expected. However, for most domains of the BIPQ the weighted

Table 3 Spearman correlations between children’s BIPQ scores and Kidscreen-52 scores. (n = 26)

Kidscreen-52 dimensions BIPQ domains

Consequences Timeline Personal
control

Treatment
control

Identity Emotional
represent.

Psychological
well-being/life

−.60*** −.18 .22 −.27 −.63*** −.58**

Moods and Emotions −.47* .22 .15 −.26 −.51** −.76***
Self-perception −.50** .20 .22 −.45* −.39 −.41*
Autonomy & leisure −.43* .24 −.10 −.25 −.26 −.40*
Parent relations

& home life
−.32 −.16 .17 −.24 −.19 −.23

Social support & peers −.50** −.15 .20 −.07 −.45* −.57**
School environment −.27 −.26 −.13 −.09 −.24 −.22
Social acceptance −.27 .25 .02 −.10 −.16 −.37
Financial resources −.67*** .20 .22 −.36 −.61*** −.61***

*p ≤ .05; **p ≤ .01; ***p ≤ .001

304 Journal of Developmental and Physical Disabilities (2021) 33:297–310



kappa values were low and non-significant, with the exception of the Identity and
Emotional Representation scales. A possible explanation for these results is that
children’s illness perceptions may be predominantly formed by their personal experi-
ence with their disease, whereas parents’ perspective is influenced by observation and
interpretation of their child’s behaviour (Sonney et al. 2017; Sonney et al. 2016).
Physical symptoms and emotional expressions may be more visible for a parent than
their child’s cognitive responses (e.g. perceptions about illness controllability and
consequences). In similar fashion, higher child-parent agreement has been found for
more observable QOL dimensions, such as physical well-being (Rajmil et al. 2013).
The systematic overestimation by parents may point to the fact that once their child
shows physical or emotional symptoms (e.g. fatigue, irritability or listlessness), parents
generally attribute these signs to SMA, whereas the child may attribute them to a wide
range of causes. For instance symptoms of fatigue, irritability or listlessness may be
caused by SMA, just as they may arise from events experienced at school, in interaction
with peers or after a lost game of wheelchair sports.

The second aim of this study was to investigate the association between the child’s
illness perceptions and his or her quality of life. In this study we found high associa-
tions between children’s QoL and their perceptions of illness consequences, severity of
symptoms and emotional representations. Whereas previous studies in the field of
neuromuscular disorders had not included children or patients with SMA, many
similarities were observed between outcomes of the present study and previous studies
that investigated the relation between illness perceptions and QoL (Graham et al. 2014;
Rose et al. 2012). Similarly, although very few studies have focused on illness
perceptions in children, the associations observed in our study sample are not unique,
as they have also been reported in studies among children with a variety of diagnoses,
including cerebral palsy (Chong et al. 2012), asthma (Ringlever et al. 2012) and
epilepsy (Rizou et al. 2015, 2016). Review studies give further support to the

Table 4 Partial correlation (Spearman) between the absolute difference of parents’ and their children’s BIPQ
scores and children’s Kidscreen-52 scores, controlled for the child’s BIPQ score. (n = 26)

Kidscreen-52 dimensions BIPQ domains

Consequences Timeline Personal
control

Treatment
control

Identity Emotional
represent.

Psychological
well-being/life

.33 −.44* −.03 .18 −.06 −.23

Moods and Emotions .39 −.15 .17 .20 −.12 −.24
Self-perception −.07 .03 .21 .11 .31 −.01
Autonomy & leisure .45* −.34 .26 .42* .03 −.15
Parent relations

& home life
−.02 −.33 .20 .18 .13 −.01

Social support & peers .40* −.38 .25 .29 .00 −.17
School environment .28 −.06 .10 .19 .16 .20

Social acceptance .10 −.16 .29 .24 −.11 .02

Financial resources .23 −.40* .22 .12 −.17 −.21

*p ≤ .05
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impression that the illness perception domains Consequences, Identity and Emotional
representations are most closely related to patients’ QoL and well-being (Broadbent
et al. 2015; Hagger et al. 2017).

Living and growing up with SMA occurs in a social context and affects all
individuals within a family. Illness perceptions of children with SMA and their parents
affect their disease management, and it has been suggested that having a shared illness
representation between parents and children may improve the quality of disease
management and disease outcomes such as QoL (Sonney and Insel 2016). However,
in contrast with others studies among patients and caregivers (Figueiras and Weinman
2003; Giannousi et al. 2016; Heijmans et al. 1999; Twiddy et al. 2012), we found no
clear benefit for children’s QoL when there was greater correspondence between
children’s and parents’ illness perceptions. Whereas other studies compared percep-
tions of adult patients and their (spouse) caregivers, the present investigation included
children and their parents, which may partly explain the difference in results.

Limitations

Illness perceptions of children with SMA have not been investigated previously. The
absence of similar studies for comparison, the modest sample size and cross-sectional
study design limit the interpretation and generalizability of our findings. Additionally,
some limitations must be mentioned with regard to the instruments in this study. First,
the physical well-being subscale of the Kidscreen-52 QoL questionnaire was left out of
the analyses because of poor internal consistency. Further inspection of this scale
reveals that it consists of items referring to the sense of feeling healthy, being physically
active (including running), and feeling energetic. These three domains are likely to be
unrelated for children in a wheelchair. While they may consider themselves healthy or
energetic, most children with SMA are unable to run and their level of physical activity
is low, causing the weak interrelations between the items in this scale. Secondly, the
Concerns and Coherence subscales of the BIPQ were unable for comparison between
children and parents because parental reports for these domains reflected the parents’
own concerns and understanding of the illness.

Implications for Research and Clinical Practice

This exploratory study has shed new light on children’s and parents’ perceptions of
SMA and the relationship between these perceptions and children’s QoL. To increase
generalizability of these findings, follow-up studies with larger samples are called for.
As SMA is a rare disease, international collaboration is necessary to combine small
subsets of patients from different countries. The BIPQ is available in more than 20
languages and may be suitable for this purpose. However, with regard to measuring
QoL in children with neuromuscular disorders such as SMA, the KIDSCREEN-52 may
be less appropriate. While it is widely used to assess QoL of youth from various
countries, it is a lengthy questionnaire which makes it burdensome to complete for
patients with poor hand and finger functions. Many of the SMA patients in our study
were able to use their hands and fingers to operate a laptop or smartphone, and very few
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use eye control hard/software. However, muscle fatigability makes it tiresome to
complete lengthy questionnaires. In retrospect, we feel that shorter questionnaires
would have been more suitable for this study. Additionally, reliability of the physical
well-being scale may be suboptimal for individuals with poor motor functions. There-
fore, questionnaires designed specifically for this population such as the PedsQL
neuromuscular module (Iannaccone et al. 2009) may be a valuable alternative. A final
research implication pertains to the inclusion of parents. The majority (77%) of parents
in this study were mothers. Administering the BIPQ to fathers and mothers within the
same family allows for a more elaborate investigation of child-parent agreement in
illness perceptions. Furthermore, including both parents in the study may reveal to what
extent parents agree with regard to their illness perceptions, and how parents’ level of
(dis)agreement affects the child’s well-being.

With regard to the clinical implications, this study suggests that parents’
views on SMA cannot be considered as a reliable proxy report, and children
should be asked about their own views about their illness. As Sonney and
colleagues have previously suggested (Sonney et al. 2017), school-aged children
spend increasing amounts of time away from their parents and other sources of
information (e.g. peers, teachers, school nurses and therapists) may influence
the development of the child’s illness perceptions. With their impaired motor
functions, children with SMA are very dependent on their parents. However, in
clinical consultations, healthcare providers should assess the perspective of
parents and children separately. Emphasizing the contribution of the child in
history taking and decision making may enhance their need of control and
autonomy, which has been shown to relate to higher mental well-being in
patients with SMA (Fischer et al. 2019).

Conclusion

In summary, this explorative study showed that there is low correspondence between
children’s and parent’s views about SMA, and parents often perceive the severity of
SMA as higher than their children. In light of the strong association of children’s illness
perceptions with their QoL clinicians should openly assess, discuss and if necessary
modify the child’s perceptions.
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