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Objective. To examine the unique contribution of perceptions held by mothers about their children’s asthma in relation to the symptoms as reported
by their children. Methods. Families with a child diagnosed with asthma participating in a larger smoking prevention study were invited to
participate. For all, 89 children (mean age 10.1 years) and 87 mothers questionnaire and lung function data during home visits were provided. The
main outcome of this study involved asthma symptoms as measured by the Pediatric Quality of Life Inventory. Mothers’ and children’s reports of
symptoms, as well as the lung function parameter of percentage of predicted Forced Expiratory Volume in one second (% of predicted FEV 1), were
analyzed in relation to maternal illness perceptions. Resuls. Mothers’ perceptions of iliness were not associated with % of predicted FEV,
However, while controlling for gender and children’s baseline asthma symptoms, four out of eight mothers’ perceptions of illness (i.¢., identity,
consequences, concern, and emotional influence) were associated with children’s asthma symptoms. Additional analyses controlling for % of
predicted FEV, in the models with subjective asthma symptoms reports of mother and child did not change the study findings. Conclusions. This
pilot study provides evidence that, in addition to children’s lung function and baseline symptoms, maternal perception of illness contributes to
symptom-related quality of life (QoL) of children. More research on underlying mechanisms, which addresses the linking of mothers’ perceptions

of concem and emotion to the QoL symptoms as reported by children is necessary.
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INTRODUCTION

Asthma, characterized by symptoms such as coughing,
wheezing, breathlessness, and/or chest tightness, is a com-
mon chronic disease in childhood in the Netherlands (1)
and worldwide (e.g., (2)). Objective physical measures (as
measured in lung function testing) cannot always verify
the intensity of these symptoms (e.g., 3, 4). Patients with
similar severity levels of asthma symptoms, as established
with objective measures, may have different perceptions of
quality of life (QoL) (5). It is important to understand the
perception of both symptoms and factors that may affect
perception of asthma severity, because both under- and
overperception of symptoms can result in serious medical
consequences and asthma management errors (6).

A recent review by Hagger and Orbell (7) offered con-
vincing evidence of the importance of illness perception as
a psychological construct that contributes to illness out-
come. Studies described in this review focused primarily
on adult populations, utilized cross-sectional methods, and
included only one informant, increasing the risk for shared
method variance. Parents are the important socializing
agents during childhood in terms of health behaviors and
attitudes (8, 9). Several familial psychological factors,
such as family conflict, stress, and caregivers’ psycholo-
gical dysfunctioning (10), family routines (11), and par-
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ental support (12), have been associated with childhood
asthma outcomes. For example, in families whose adoles-
cents perceived significant parental support, adolescents
reported higher QoL than adolescents in families in which
parents were perceived as less supportive (12). In the
present study, we aimed to examine the association
between mothers’ perceptions of their children’s asthma
and the children’s perceived symptoms 1 year later.

Iliness Perceptions and Illness Outcomes

In general, patients with asthma spend limited time with
health care professionals, who provide them with objective
information (13). Consequently, they have many opportu-
nities to create and develop subjective mental representa-
tions about the causes, consequences, duration, identity,
emotional influence, and controllability of asthma. These
so-called “illness perceptions” reflect cognitive and emo-
tional components and are believed to affect illness out-
comes via coping strategies (14). Particularly in the case of
asthma’s unpredictable course, illness outcomes are
hypothesized to be highly dependent on patients’ illness
perceptions (15). Studies have demonstrated the impor-
tance of familial factors in children’s illness outcomes
(e.g., 10, 12, 16-18). More specifically, concerning par-
ental perceptions, Spurrier et al. (16) showed that parents
who perceived their child as more vulnerable were more
likely to (1) visit a general practitioner, (2) keep their child
home from school, and (3) give their child regular preven-
tive medication. Children of parents, who perceived their
child as more vulnerable also, had higher levels of social
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anxiety (17). Furthermore, most parents had strong beliefs
of necessity for their children’s asthma medication in the
study of Conn et al. (18), but parental perception of con-
cern about controller medication had a greater impact on
children’s adherence. These findings suggest that parental
perceptions of illness might influence the way in which a
child manages, copes, and lives with asthma.

In summary, this study aims to examine the unique
contribution of maternal perceptions of asthma to the
QoL of children, as reported by both the mother and the
child. We expect that mothers’ perceptions of their child’s
illness will contribute to their reports of their child’s
asthma symptoms 1 year later (intrapersonal hypothesis).
In addition, we expect that maternal perceptions of illness
will contribute to children’s subjective reports of asthma
symptoms 1 year later (interpersonal hypothesis), above
and beyond the objective severity.

METHODS

Procedure

Data were collected from a subsample of mother—child
dyads participating in a larger study evaluating 2 home-
based smoking prevention program (see Ref. (19)). At the
baseline of the prevention study, 220 mothers (15%) out of
1478 participating mothers indicated that their children
ever had asthma and/or that the children had ever received
a diagnosis of asthma. If they answered both questions
positively and their family participated in the prevention
study of 15 months post-baseline (n = 214), they were
considered to be candidates for an additional home visit to
conduct a spirometer lung function test and for a more in-
depth study on asthma-related topics. The Dutch transla-
tion of the International Study of Asthma and Allergies in
Childhood (ISAAC) questionnaire (20) was used to verify
the present asthma symptoms via a phone call. In 108
cases, mothers indicated that their child was not presently
on asthma medication or had not experienced asthma
symptoms in the past 12 months, leading to 106 eligible
families. Fourteen families were not willing to participate
and three families did not respond. The chi-square tests
and the #-test did not reveal any demographic differences
for age, nationality of the child, or maternal education
between participating and nonparticipating families. A
marginally significant difference was found for gender,
with boys being slightly overrepresented in the participat-
ing families (65.2% in the participating families and
412% in the nonparticipating families, )(2
(1106) = 3464, p = .063). Furthermore, two mothers
appeared not to be at home during the home visit and did
not return the questionnaire, which was left at the home.
Therefore, data used in this study are from 87 mothers and
89 children. The children’s mean age at baseline was
10.1 years (range = 8-12 years, SD = 0.87) and 96.6%
had Dutch nationality. Most of the children lived with both
of their biological parents (78.7%); the remaining children
lived with their mothers or were in a situation of co-
parenting. Almost all children presently used asthma

medication (97%); 21% used short-acting P-agonists
exclusively and the remaining used long-acting B-agonists
(in combination with or without a short-acting B-agonist).
Mothers generally had a high educational level; 12%
obtained up to preparatory secondary school for vocational
education, 43% obtained intermediate vocational educa-
tion and preuniversity education, and 43% followed higher
professional education and university education. Before
visiting the families at home, the questionnaires were
piloted to check their readability and length. During the
home visits, the mother and child were asked to fill in their
questionnaires individually. All children attended regular
primary schools, except one girl who attended special
education. During the home visit, this one child could
not read all the questions within the 1 hour of the home
visit and the researcher helped this child by reading the
questions aloud. Five families refused a home visit but
agreed to fill in questionnaires by post. To maintain con-
fidentiality of family members, these families received two
separate return envelopes, one for the mother and one for
the child. In addition, the families received a gift coupon
after participating and completing the questionnaires. The
study was approved by the ethics committee of the Faculty
of Social Sciences at the Radboud University Nijmegen.

Measures

Maternal iliness perceptions were measured at baseline of
the prevention study using an adapted version of the Brief
Iliness Perception Questionnaire (B-IPQ) (21). Five cog-
nitive perceptions (i.e., identity, time line, personal con-
trol, treatment control, and consequences), two emotional
perceptions (i.e., concern and emotion), and one item
measuring ‘“understanding” were modified to allow
mothers to report their child’s asthma by phone (see
Appendix 1). For example, the original item assessing
consequences (“How much does your illness affect your
life?’) was changed to “How much does the asthma of your
child affect his/her life?” Similar adaptations of the origi-
nal Illness Perception Questionnaire-Revised (22) were
made by Law (23), who adapted the original items to
measure mothers’ perception of their child’s diabetes.
Furthermore, to enable telephone interviewing, the origi-
nal 10-point response format was transformed into a for-
mat with four response options, with higher scores
indicating greater belief in that specific perception.

Child asthma symptoms at follow-up (henceforth
referred to as QoL symptoms) were measured during
home visits, using the symptom sub-scale of the Pediatric
Quality of Life Inventory (PedsQL, asthma module) (24),
which has showed high levels of reliability, validity, and
responsiveness required in pediatric asthma care (25).
Asthma symptoms were measured with items covering
differential asthma symiptoms in children aged 8-12
years, such as wheezing, coughing, and experiencing pro-
blems when playing outside or with pets. Mean scores of
the 11 items measured on a five-point scale ranging from
“almost never” to “almost always” were calculated, with
higher scores indicating higher QoL at the asthma
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symptom level. The PedsQL has a child and a parent
version. Both were assessed during the home visit.
Cronbach’s alpha was 0.85 for the mothers’ version and
0.81 for the children’s version.

Child lung functioning was measured with a spirometer
during the home visits (Pt-medical, the Netherlands) to
obtain an indication of the child’s physical lung function.
To conform to American Thoracic Society standards, all
spirometry tests were performed at least 4 h after using
short-acting B-agonists and 12 h after long-acting B-ago-
nists. For each child, the maneuver with the highest sum of
the FEV, and the Forced Vital Capacity (FVC) was chosen
after the child performed three reproducible maneuvers,
which was the case for 84 children (94%). The percentage
of the predicted FEV, value was used as an indicator of
lung functioning.

Covariates

We controlled the gender and child baseline asthma symp-
toms which were measured during the baseline assessment
of the prevention study using the Dutch version of an
asthma screening tool for children aged 7-13 developed
by the American College of Allergy, Asthma, and
Immunology (ACAAI) (26). Children had to indicate
whether they experienced any of the seven asthma symp-
toms using the responses “never,” “sometimes,” or “a lot.”
A “sometimes” or an “a lot” answer was scored as 1,
“never” as 0. A score of 3 or more indicated that the
child should consult a general practitioner (26). The scores
were dichotomized, with 0 = no risk and 1 = above the
risk score for asthma consultation. This screening score
served as a control measure for symptoms that a child
experiences at baseline. a was 0.74.

Strategy for Analyses

In the first step of the analyses, descriptive statistics were
provided. In the second step, separate linear regression
analyses were performed for each illness perception
(eight) to test associations between illness perceptions
and the objective lung function measure %FEV, (regres-
sion model 1), between illness perceptions and maternal
report of children’s symptoms (regression model 2), and
between illness perceptions and children’s own reports of
symptoms (regression model 3). Finally, the regression
analyses with the subjective QoL symptoms reports (i.e.,
models 2 and 3) were conducted once more with %FEV,
added as an additional covariate to examine whether this
would change the findings.

RESULTS

Sample Characteristics

At follow-up, children reported a mixture of symptoms on
the QoL symptoms scale (M = 3.75, SD = 0.62). Mothers
had similar scores (M = 3.77, SD = 0.67) on this same scale
(r=0.50, p < .001). As shown in Table 1, mothers of boys
reported higher QoL for their children. Children who scored
above the threshold for asthma referral on the asthma

TABLE |.—Number of participants (%) for the sample characteristics and
means (SD) for the subjective measures QoL symptoms of the children,
reported by mother (middle column) and by child (right column).

QoL symptoms

Mother report Child report
N (%) Mean (SD) Mean (SD)
Gender
Boy 58 (65.2%)  3.90 (0.59) 3.79 (0.58)
Girl 31 (34.8%)  3.52(0.74)* 3.67 (0.69)
Age
8-9 22 (24.7%) 3.63 (0.67)" 3.60 (0.65)
10 40 (449%)  3.95(0.63) 3.88 (0.58)
11-12 27 (30.3%)  3.60 (0.66) 3.65 (0.62)
Education mother”
Low 11(124%)  3.40 (0.80)*¢ 3.54 (0.53)
Middle 38(43.0%)  3.58 (0.61)**¢ 3.63 (0.58)
High 38(43.0%)  4.05(0.60) 3.90 (0.64)
Baseline asthma
screening score®
No risk 24 (27.0%)  3.99 (0.57) 4.22 (0.52)
Risk score 61 (68.5%)  3.67 (0.70)* 3.54 (0.55)***

*P < 05; **p < .01, ***p < 001 (two tailed).

“P-value for the Analysis of Variance (ANOVA) for age and mother report is marginal
significant (p = .065).

®Does not add up to 100% because of two missing values for education mother and four
missing values for asthma screening score.

“Bonferroni ad hoc tests show that lower- and higher-educated and middle- and higher-
educated mothers differ significantly.

screening list at baseline (68.5%) reported a lower QoL
1 year later. Furthermore, the mean percentage of predicted
FEV, was 93.82 (SD = 10.49), indicating good lung func-
tion in general. Six children had a value of <80% FEV,,
indicating seriously affected lung function (27).

Parental Illness Perceptions Predicting QoL Symptoms

As seen in Table 2, column 1 depicts that none of the
maternal illness perceptions was related to the lung func-
tion indicator %FEV,_In contrast, as depicted in columns 2
and 3, when including the subjective indicator of symp-
toms, four maternal illness perceptions were associated
with children’s disease outcome as reported by the mother
(intrapersonal perspective), and when children reported
their own asthma symptoms (interpersonal perspective).
Specifically, a stronger belief that asthma would affect the
child’s life (perception: consequences), a conviction that
the child experienced more symptoms (perception: iden-
tity), a greater concern (perception: concern), and more
emotional responses to the child’s asthma (perception:
emotional response) were associated with lower scores
on the child’s QoL, as reported by both mothers and
children 1 year later.'

DIiSCUSSION

The way in which patients perceive their illness is known
to affect their disease outcomes (14). In addition, several
familial influences (e.g., family stress) have been found to
relate to a child’s asthma outcomes (10). However, little is
known about whether and how parental illness perceptions
of asthma affect children’s asthma outcomes. The present
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TABLE 2.—Linear regression coefficients for the eight illness perceptions predicting the objective outcome measure (%FEV ) and subjective measures (Child
QoL-symptoms). Adjusted for gender and child’s reported baseline symptoms (screening risk).

% FEV, QoL-symptom scale (Mother report) QoL-symptom scale (Child report)
95% CI B 95% CI B 95% CI B
B B (lower/upper) p B B (lower/upper) p B B (lower/upper) p
Step 1
Gender” 0.14 3.09 —2.12/8.30 24 -022 -031 -0.61/-0.0r .04 0.01 002 —0.25/0.28 .90
Screening risk” -0.15 -3.63 —9.12/1.89 20 -021 -031 -0.62/0.01 .06 —050 -0.69 -0.97/-042 <.001
Steps 2 Perceptions
1: Consequences -0.15 -2.74 —6.85/1.38 19 -034 -038 -0.61/-014 002 -024 024 —-0.45/-0.04 02
2: Time Line -0.01 -0.17 —3.74/3.39 92 -014 -0.14 -0.35/0.08 21 0.01 001 -0.18/0.19 .96
3: Personal control -0.05 -0.74 —4.18/2.70 67  —-007 -0.06 -0.27/0.14 .54 -0.04 -0.03 -0.20/0.14 .70
4: Treatment control 0.11 1.69 —1.20/5.37 37 0.09 0.09 —0.14/031 45 0.01 0.01 -0.18/0.20 93
5: Identity ~0.17 -3.04 -7.11/1.04 14 -035 -040 -0.65/-0.15 .002 022 022 -0.43/-0.02 03
symptoms
6: Concern -0.02 -026 —3.40/2.87 87 -029 -0.27 -046/-0.08 .007 -0.27 021 —0.37/-0.06 .007
7: Understanding 0.07 1.31 -2.77/539 52 0.10 0.12  -0.13/0.36 35 0.03 004 -0.17/0.24 74
8: Emotional -0.10 -1.23 —4.28/1.82 42 -031 -026 —0.44/-0.08 .006 -0.25 —0.19 —0.34/-0.04 .01
Response

“Boys are refersnce category.
BChildren scoring under the cutoff score of risk for asthma are reference category.

°This table reflects eight separate linear regressions: step 1 is the same for all regressions but step 2 constitutes of one perception per linear regression which is replaced by another

perception each time.

study aimed to extend the current literature on parental
involvement in childhood illness by examining the unique
contribution of eight separate perceptions of mothers
regarding their children’s asthma and asthma symptoms
as reported by their children (i.e., QoL). The results indi-
cated that some maternal illness perceptions (depending on
the content) indeed contribute to asthma outcome mea-
sures reported by both mother and child.

Maternal perceptions of child asthma were not associated
with physical lung functioning (indicated by %FEV,).
Limited accuracy in the relationship between perceptions
and objective measures has also been found in a number of
studies including adult populations (e.g., 3, 28, 29) and
childhood asthma samples (3, 4, 30). However, moderately
strong associations between parental perception of changes
in severity of children’s symptoms with physiological mea-
sures were found in children aged 7-10, but these correla-
tions were low in children aged 11-17, which is within the
age range of our present sample (31). On an average,
children in this sample showed high values of FEV}, indi-
cating relatively adequate lung functioning. Perhaps larger
sample sizes or more diversity in the sample are needed to
find significant associations between objective lung func-
tion indicators and maternal perception of asthma.

However, when examining whether maternal percep-
tions of child asthma were associated with future subjec-
tive symptom outcome measures (i.e., child asthma
symptoms), we found associations with four perceptions.
These associations were found longitudinally when symp-
toms were reported by mothers 1 year later. More specifi-
cally, when mothers (1) attributed more consequences to
asthma of their children, (2) perceived more frequent
asthma symptoms, (3) were more concerned about asthma,
or (4) perceived asthma as having higher emotional effects;
mothers and children were more likely to report a lower
QoL 1 year later. Therefore, the results show that illness

perceptions, although presently not concerning the
mothers’ own illness but rather the child’s illness, are
associated with disease outcome (i.e., subjective physical
functioning, defined by QoL symptoms).

In a second step, as stated in the endnote', this analysis
was repeated with the inclusion of %FEV,. Above and
beyond this indicator of lung function, results show that
perceptions of the mother predicted QoL. Although.the
present study is exploratory, we found primary support for
the idea that maternal perceptions of children’s asthma
affect children’s symptoms reported 1 year later. We
recommend that future studies examine the role of parents’
illness perceptions in child illness outcomes, to examine
more closely any confounding factors. We mention mater-
nal education as a confounding variable in our results, but
other factors may also play a role. For example, parenting
strategies, parents’ own asthma history, asthma knowl-
edge, and child factors such as coping behavior or person-
ality but also concurrent allergies and other child health
conditions, may affect caregivers’ perceptions. Our results
remained similar after inclusion of maternal education in
the model, except for perceptions of the consequences and
symptoms identity, which became nonsignificant in the
analyses with child QoL outcome report. Maternal percep-
tions of concern and emotional impact of her child’s
asthma were consistently associated with mothers’ and
children’s QoL reports in all analyses. The latter is in line
with Kaugers et al. (10), who demonstrated that caregivers’
psychological characteristics affect child asthma out-
comes. Furthermore, positive caregiver expectations
(defined as expectations about the ability to manage the
child’s asthma) were associated with better child func-
tional status measured by sleeping, eating, energy level,
and mood (32). Thus, it may be interesting to examine how
parents with different psychological characteristics think
of, and perceive the asthma of. their child, because when
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parents are more concerned and emotional, they and their
children are likely to report more symptoms.
Consequently, this may result in an overattribution of
symptoms on which the child may act, leading to conse-
quences such as inadequate asthma management or over-
use of medications (6). From a prevention perspective, it is
important to gain insight into the coping mechanisms of
mothers who are more concerned or emotional about their
child’s asthma, as researchers have argued that these per-
ceptions affect disease outcomes through coping mechan-

isms (15).

Similar to our main findings, Hagger and Orbell (7)
showed in their meta-analysis that particular perceptions
of identity (i.e., the attribution of symptoms to one’s ill-
ness) and consequences (i.e., the consequences of one’s
illness) were negatively related to physical functioning
(among other outcomes). Although in Hagger and
Orbell’s meta-analysis perceptions of control were related
to more adaptive outcomes, the present study did not
reveal such relationships with asthma symptoms.

" Regardless of the question of who is the best provider of
information about the child’s QoL (e.g., 33-35), which is
frequently mentioned in the literature, we suggest that it is
preferable to discuss asthma with both parents and chil-
dren, especially when the child is approximately 11 years
old or younger. The present results revealed that a child’s
asthma symptom report is not free of parental influences,
although at first sight it may seem independent. This pre-
sents challenges associated with clinical practice that may
focus too strongly on the physical status of the child,
underestimating other psychosocial aspects such as paren-
tal concern.

Study Limitations and Strengths

Some limitations of this study should be mentioned. In this
study, we used an adapted version of the B-IPQ (21),
giving the study an exploratory character. Although we
found support for the effect of parental illness perceptions
on asthma symptoms reported by children while control-
ling for important variables, replication with other percep-
tion questionnaires is absolutely warranted. In addition, it
may be interesting to consider the child’s own perceptions
using the B-IPQ or, when possible, a questionnaire that is
disease specific (e.g., the Asthma Illness Representation
Scale (36)) and that may cover more specific beliefs about
asthma and medication use. Also, more measurement
points throughout the year may complement insight into
the relationship between illness perceptions and outcome
variables. Data collection of the follow-up wave took place
in March and April, which is just before the peak of the
Dutch pollen season. This may have created interference
with seasonality for our outcome measures, as asthma is
found to be related with seasonality with respect to, for
example, asthma hospitalizations (37). On the other hand,
responses to questions about lifetime prevalence and
12-month-period prevalence of symptoms of asthma gen-
erally did not reach statistical significance when evaluating
the effect of season-of-responses in questions of the

ISAAC (38). Still, seasonal asthma and other concurrent
allergies of the child may influence mother’s perceptions
of asthma as well. Future research might benefit from
testing seasonal influences on associations between
theory-driven predictor variables and asthma outcomes.
Finally, replication including children’s asthma severity
and asthma control is warranted, as the relationship
between psychosocial factors of maternal perceptions and
child symptom report may differ depending on severity
and controlled versus uncontrolled asthma (39).

One of the strengths of this study is thdt we used a
subjective as well an objective indicator of asthma sever-
ity when predicting QoL. Although it would have been
more accurate to control for baseline QoL symptoms
when predicting specific QoL symptoms 1 year later, we
controlled the baseline asthma severity by including an
asthma screening list (core symptoms characteristic of
childhood asthma such as wheezing, coughing, and
exercise-induced breathlessness) and a lung function
test. Second, we included the perspectives of mothers
and children. Hence, the present study included informa-
tion from multiple informants with respect to the main
study outcome variable and the baseline control variable
of asthma symptoms measured from the children’s point
of view as well.

CONCLUSIONS

In summary, this pilot study suggests that maternal illness
perceptions might contribute to a lower symptom-related
QoL in children. In childhood asthma, clinicians may
obtain a more complete picture of different disease-related
aspects by means of the perception of asthma held by
mothers (e.g., by asking mothers to complete a B-IPQ
(21) prior to consultation). Nevertheless, more research is
necessary to understand the underlying mechanisms. For
instance, it may be that maternal perceptions lead to
adapted asthma management skills or certain coping styles
of parents and children. Insight into the mechanisms may
contribute to more effective education and intervention
programs which, in turn, could result in better disease
outcomes and QoL. In addition to the perception of
mothers, children’s own perceptions of asthma could be
valuable, since they may or may not overlap with their
parents’ point of view and may exert a different influence
on the disease outcomes.
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ENDNOTE

'As mentioned in the “Methods” section, we also tested
whether results would change if we included the %FEV,
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value as a covariate, but this was not the case.
Furthermore, we tested the model with maternal educa-
tion as an additional covariate at step 1. Results for
perceptions 1, 5, 6, and 8 for mothers’ report of QoL
remained similar, while for children’s report of QoL,
perceptions 6 and 8§ remained significant.
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APPENDIX 1. ORIGINAL ITEMS: THE BRIEF ILLNESS
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PERCEPTION QUESTIONNAIRE

How much does your illness affect your life?

How long do you think your illness will continue?

How much control do you feel you have over your illness?
How much do you think your treatment can help your illness?
How much do you experience symptoms from your illness?
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(6) How concerned are you about your illness?
(7) How well do you feel you understand your illness?
(8) How much does your illness affect you emotionally?

The items of the Brief Hlness Perception Questionnaire, transformed to
mother’s perception concerning the children’s asthma. Items were asked in
Dutch.

(1) How much does the asthma affect your child’s life?

@
3
@

- ®

©6)
)]
®

How long do you think the asthma of your child will continue?

How much control do you feel you have over your child’s asthma?
How much do you think your child’s treatment helps your child’s
asthma?

How much does your child experience the symptoms of his/her
asthma?

How concerned are you about your child’s asthma?

How well do you feel you understand your child’s asthma?

How much does your child’s asthma affect you emotionally?
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