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Asthma treatment, perceived respiratory disability,
and morbidity

Abstract
An entire school year of 8-9 year old
schoolchildren in Sheffield were surveyed
using the core questions of the international study of asthma and allergies in
childhood in order to assess the morbidity associated with diagnosed asthma.
Of 5321 children surveyed, replies were
obtained from 4539 (85-3%). A current
diagnosis of asthma was reported in 466
(10-3%), and a further 6.4% reported
symptoms compatible with significant
undiagnosed asthma. A validated questionnaire was used to assess symptoms
and perceived disability in 336 (721%) of
the children with diagnosed asthma. One
third reported symptoms every day or
most days, while 15/3% reported frequent
nocturnal symptoms. There was no
significant difference in reported symptoms between those receiving inhaled
steroids, sodium cromoglycate, or no
prophylaxis. Despite this, parents of
children receiving inhaled steroids perceived more disability, and worried more
about their children's health. It is concluded that perceived symptoms and
morbidity are high in children with diagnosed asthma, and speculate that level of
treatment is determined by parental
tolerance of symptoms as much as by the
symptoms themselves.

few aspects of respiratory morbidity. We have
recently surveyed the respiratory morbidity of
all children in one school year in Sheffield.5
Using this relatively complete community
survey and a previously standardised and
validated respiratory morbidity score6 we have
studied the perceived morbidity of 9 year old
children suffering from diagnosed asthma, and
its relationship to prescribed medication.
Methods
PRELIMINARY SURVEY

All children in one school year (aged 8-9 years)
were surveyed between September 1991 and
March 1992. The questionnaire circulated was
designed to identify both children diagnosed as
having asthma, and those with a history of
chronic respiratory symptoms but as yet not
diagnosed. It contained the core questions of
the international study of asthma and allergies
in childhood (ISAAC).7 The questionnaire
was circulated by the primary schools to the
parents of all children, and translations in
Urdu, Bengali, and Chinese were available.
Non-responders were sent a second questionnaire two months later.
All children who were described by the
parents as having asthma at the time of the
questionnaire were included in a second, more
detailed survey.
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Asthma is the commonest chronic disease
of childhood,1 and it is important to assess
accurately the impact and community morbidity of such a widespread disease. Some
years ago Peckham and Butler used the
national child development study to assess the
social impact of asthma and wheezy bronchitis
in 655 children at the age of 1 1, with particular reference to behaviour and educational
attainment.2 The main problems they identified were increased school absence and abnormal parental rating of behaviour. School
absence in wheezy children was studied in
more detail by a community survey in
Croydon,3 which found that over half the
children with asthma reported school absence
due to wheeze, and one eighth had a serious
problem with absence. A large market
research survey has recently reported considerable morbidity in children with asthma and
their families.4 In most cases, studies have
devised their own questionnaires to assess a

ASTHMA MORBIDITY SURVEY

The parents of all children with asthma were
asked to complete a respiratory morbidity
questionnaire.6 This questionnaire asks about
the frequency of five daytime symptoms and
three night symptoms in the previous three
months. It also contains nine questions that
ask the parents to rate the impact of the disease
on both the child and the family. Each symptom or disability is rated on a five point scale:
'never', 'few days', 'some days', 'most days',
and 'every day', with a possible score of
between 0 and 4. This gives three subscores:
day symptoms (maximum possible 20), night
symptoms (maximum possible 12), and perceived disability (maximum possible 36). The
questionnaire has good content validity and

internal reliability.6 We added a further question to assess parental attitudes: 'I worry about
my child's health ...,' with the same possible
responses.
The prescribed treatment for each child was
recorded, and the place of regular medical care
was also ascertained. Each child was asked to
complete a Piers-Harris questionnaire to assess
self esteem.8
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Table 1 Symptoms reported in the previous 12 months in 466 children with and 4073
children without a current diagnosis of asthma; figures are number/denominator (%/6)
No current asthma

66/461 (14-3)
148/454 (32 6)
100/460 (21-7)
152/453 (33-6)
120/454 (26 4)
286/466 (61-4)

12/4062 (0 3)
67/4058 (1-7)
33/4061 (0-8)
204/3942 (5 2)
50/3998 (1-3)
340/4013 (8-5)

Table 2 Prescribed treatment according to regular carer; figures are number (%o)
Inhaled 1B agonist
Inhaled sodium cromoglycate
Inhaled steroid
Methylxanthines
Oral long acting 1B agonist
Agonist syrup
No inhaled prophylaxis
Total

Hospital

General practitioner

None

26 (96 3)
4 (14-8)
17 (63 0)
2 (7-4)
2 (7 4)
0
4 (14-8)
27

129 (92-1)
32 (22 9)
80 (57-1)
7 (5 0)
5 (3 6)
8 (5 7)
31 (22-1)
140

119 (81-5)
35 (24 0)
47 (32-2)
3 (2-1)
5 (3 4)
23 (15-8)
60 (41-1)
146

STATISTICS

Distributional differences were assessed by x2
testing. Differences in morbidity scores
between different groups were assessed by
Mann-Whitney test for two groups, and by the
Kruskal-Wallis test where there were three
groups.
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PRELIMINARY SURVEY

All primary schools in Sheffield were asked to
participate in the preliminary survey; 129/131
agreed to take part. Questionnaires were sent
to the parents of all 5321 eligible children and
4539 (85.3%) replied. A current diagnosis of
asthma was reported in 466 (10.3%) of the
responders, of whom 256 (54/9%) were boys.
The proportion of boys in this group was not
significantly different to that of the remainder
(50 7%). A total of 771 (17 0%) reported
wheeze in the last 12 months, while 1376
(30 3%) had wheezed at some stage in their
life. Of the children who had wheezed in the
last 12 months, 401 (52-0%) had a current
diagnosis of asthma. Among the 461 children
with asthma who gave details of attack frequency, 65 (14 1%) reported no wheezing
attacks in the preceding 12 months, 152
(33 0%) had one to three attacks, 178 (38-6%)
had four to 12 attacks, and 66 (14.3%) had
more than 12 attacks. Details of the pattern
and frequency of symptoms reported by the
parents are shown in table 1.
If the presence of wheeze on more than three
occasions in the last 12 months, exercise
induced cough or wheeze 'most times', or nocturnal cough or wheeze at least once a week are
taken as symptoms suggestive of asthma, there
were 287 (6-4%) children in our survey with
undiagnosed asthma. If children with any
wheeze in the last 12 months were included,
then the number increased to 484 (10.7%).

80
0
0

0

C,)

Inhaled
Sodium
None
steroids
cromoglycate
Day and night time symptom scores and perceived

disability scores in children with asthma using different
prophylactic inhalers. Boxes show median (interquartile
range); bars are 10th centiles, with outliers shown.

These 466 children were asked to participate
in the asthma survey, and 336 (72 1%)
responded, comprising 310 who completed
and returned both the morbidity and the self
esteem questionnaire, a further 17 who
returned only the morbidity questionnaire,
and nine who returned only the self esteem
portion.
In the entire survey, the median (interquartile range) symptom score on the morbidity questionnaire was 11 (7-19). Median
subscores were: day symptoms 6 (3-8), night
symptoms 3 (2-6), and perceived disability 2
(0-6). At least one daytime symptom occurring every day or most days was reported in
105/327 (32.1%) of the responders. Although
50 children (15-3%) had at least one night
symptom every night or most nights, only 16
(4.9o/o) were reported as being woken regularly
by the symptoms. Only five children (1I 5%)
reported no symptoms in the preceding three
months. Four were under regular review by the
general practitioner, and three were taking
regular inhaled steroid treatment.
In the 313 children where details were given,
the regular care of the child's asthma was
undertaken by the hospital in 27 (8-6%) and by
regular general practitioner review in 140
(44.7%). However, 146 (46-6%) reported that
no regular review of their asthma took place.
Table 2 shows the type of treatment reported
according to the regular care given. Children
not attending regular review were less likely to
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More than 12 attacks of wheeze
Sleep disturbed at least once a week
Wheeze preventing speech
Night cough at least once a week
Exercise limited by cough or wheeze most times
Usually chesty with colds

Current asthma

Results
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studies.3 10 11 The results from this survey

Table 3 Parental wony and regular preventive treatment; figures are number (%)
'I worry about my child's health ... '
Every day

Most days

Some days

A few days

Not at all

None
Sodium cromoglycate
Inhaled steroid
Total

5 (5 3)
6 (11 1)
27 (21-3)
38 (13-8)

8 (8 4)
5 (9 3)
16 (12-6)
29 (10-5)

35 (36-8)
21 (38 9)
48 (37 8)
104 (37 7)

29
12
22
63

18
10
14
42

(30 5)
(22 2)
(17-3)
(22 8)

(18-9)
(18-5)
(11 0)
(15-2)

Total
95
54
127
276

Inhaled steroids significantly different: x2= 18-4, 8 df, p<005.

be taking inhaled prophylaxis (largely due to
the much lower likelihood of taking inhaled
steroids), and more likely to receive oral
salbutamol syrup.
The figure shows the morbidity subgroup
scores according to the type of prophylactic
inhaler. There was no significant difference in
objective day or night symptom scores between
children on inhaled steroids, sodium cromoglycate, or no regular treatment. Despite this,
there was a significantly higher perceived disability score (x2=7 3, 2 df, p<005) in children
taking inhaled steroids, and the parents of
these children worried about their child's
health significantly more (x2= 18-4, 8 df,
p<005), as shown in table 3.
There were 88 children who reported symptoms of asthma (cough, wheeze, or breathlessness) every day or most days. Full data were
available on treatment in 79, and on place of
care in 75. Although current guidelines recommend that all these children should receive
regular prophylaxis,9 only 53 (70 7%) were
receiving such treatment. Table 4 shows the
use of prophylaxis according to place of care in
these poorly controlled children. The likelihood of receiving prophylaxis was lowest in the
group under no regular review, and highest in
the hospital group (p<001). There was no
evidence that the group who did not receive
prophylaxis had less severe symptoms as
judged by overall symptom score (z=0 267,
p>05, Mann-Whitney U test).
The child's own self esteem, as rated by the
Piers-Harris score, had a negative correlation
with overall symptoms and with perceived disability scores. Although these correlations were
significant (p<0 001) they accounted for only
6% and 4-8% of the respective variances. The
main subgroup cluster of the Piers-Harris
score that was responsible for this correlation
was cluster 4 (anxiety). Self esteem scores were
unrelated to the type of prophylaxis used.

Discussion
This study aimed to assess all 8-9 year old
children in a single school year diagnosed as
having asthma. The 85% response rate to the
first survey was comparable with previous
Table 4 Prescribed prophylaxis and place of care in
regularly symptomatic asthmatic children; figures are
number (%/o)

Hospital
General practitioner
None
Total

Prophylaxis
8 (100l0)
30 (78-9)
16 (55 2)
45

No prophylaxis
0

8 (21 0)
13 (44 8)
21

Total

8
38
29
75
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Prophylaxis

show a significant morbidity in these children,
with over one fifth having suffered speech
limiting wheeze in the last 12 months, and over
one quarter having regular exercise limitation.
A small number of children in the remainder of
the population were reported to have similar
symptoms. These children probably represent
undiagnosed asthmatics. Although the percentages are small, it is of concern that 33
children in our survey who were not recognised
as asthmatic had had at least one attack of
speech limiting wheeze in the previous year.
Undiagnosed asthma is difficult to assess
accurately, as the criteria for diagnosis are not
agreed. A conservative estimate, using respiratory symptoms of sufficient frequency to
have an impact on life, was that 6-4% of the
surveyed children had undiagnosed asthma,
giving an overall asthma prevalence of 16-7%,
increasing to 21% if all children who wheezed
in the previous 12 months are included.
Although undiagnosed asthma is still a problem, the scale of the problem appears much
less than that reported in Newcastle in the
1970s. 12
We have looked in more detail at the children with a diagnosis of asthma, using standardised and validated questionnaires. When the
non-responders in the second survey were
excluded it is likely that only about 60% of all
eligible children with asthma were studied.
There may be a selection bias in that children
with more severe symptoms are more likely to
reply to such questionnaires. With these
caveats, the data permit an assessment to be
made of the community morbidity from
asthma, and internal comparisons between
groups are still valid.
One of the major difficulties in the epidemiological study of asthma is case definition. The
lack of a gold standard for asthma continues to
cause difficulties in interpretation of questionnaire based or bronchial hyperreactivity (BHR)
data from community populations.13 Our
study used the core questions from the ISAAC
questionnaire to standardise the data obtained.
This questionnaire inquires into the prevalence
and severity of wheezing illness and other
recurrent respiratory symptoms such as night
cough, daytime cough, or exercise induced
symptoms.7 It also asks the question 'Has your
child ever had asthma?' and a supplementary
question used in this national survey (not part
of the core questions): 'Has your child ever
been diagnosed by a doctor as having asthma?'
Case identification based on responses to the
two asthma questions may be inaccurate as
they will be affected by a number of factors:
parental recall, physician diagnosis, and
parental acceptance.14
An alternative suggestion is to use challenge
tests of BHR and use 'symptomatic bronchial
hyperreactivity' as a working definition for
current asthma, that is those children with a 12
month period prevalence of wheeze on questionnaire and BHR on inhalation challenge
tests.'5 We did not use tests of BHR in this
study for two reasons. Firstly, there are concerns about tests for BHR as markers for
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parental estimates of school absence due to
wheeze have been shown to be consistently
lower than recorded absence from all
causes.1I1
A recent study in Sheffield looked in detail
at subjective measures of family disturbance
and found a high social cost of asthma in a
small and selected group of children hospitalised for asthma.22 It is not possible to say
how far these families differ both from other
families with asthma, or indeed from the population at large. We have not gathered control
data to assess respiratory morbidity or self
esteem, but we have provided a representative
and quantified picture of the care given to
children with diagnosed asthma in our community.
It is important to remember that only a small
proportion of the most symptomatic asthmatics are under hospital review. This makes
community surveys the only representative
method of assessing the morbidity associated
with asthma. It is all the more disappointing
that the morbidity experienced by children in
our survey is so high. The presence of symptoms every day or most days would generally
be taken as an indicator of poor control, and
yet almost one third of our population reported
this finding. One in six children had nocturnal
symptoms, although in the majority these were
not reported to awaken them. Even in stable
asthma, nocturnal symptoms have been shown
to reduce the quality of sleep, and impair
cognitive performance.23
The high morbidity seen, even in children
reported to be receiving regular prophylaxis,
does not necessarily imply that the medications
are ineffective or prescribed in inadequate
dosage. It is likely that some of the morbidity is
due to poor compliance with treatment.24
When we compared the morbidity subscores
in different treatment groups, we found that
there was a discrepancy between symptom
scores and the parental perception of disability.
Children on regular inhaled steroids had a
higher perceived disability score despite having
similar symptoms to the other groups. In addition, parents were more worried about children
who were on regular prophylactic inhalers, particularly inhaled steroids, despite the similarity
in symptoms in different treatment groups. It
could be argued that these increases in worry
and perceived disability are consequences of
the child requiring a regular inhaler. It seems
equally likely that the level of treatment
received by the child is determined to a considerable extent by the parental tolerance of the
child's symptoms. It is not clear from our study
whether the parents with a low tolerance of
symptoms are likely to have children with a
better or worse outcome. Parents of children
with asthma show some positive adaptation
in their perception of the disease,25 but our
data show that this varies considerably with
individuals.
It is reassuring that the parental perception
of disability had such a small relationship to
the child's self esteem. Less than 5% of the
variance in self esteem was explained by
parental perceptions of disability, and asthma
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asthma in community populations as many
children will have reactivity but no current
symptoms and children with symptoms may
not demonstrate hyperreactivity." 16 17 There
may also be great variation in BHR within an
individual over time.'8 19
Taking these difficulties into consideration,
it is reassuring that the data from the national
survey7 show similar prevalences. The national
study was performed contemporaneously with
our initial screening questionnaire, using the
same methodology. It received 5472 questionnaire responses for children aged 5-17, and
reported a 15% period prevalence of wheeze in
the previous 12 months, compared with the
prevalence of 16-9% in our study. Of those
children who wheezed in the previous 12
months, 54-4% were labelled as having asthma
in the national study compared with 52% in
our study. The severity of attacks and speech
limiting attacks were also very similar in the
two studies. Comparing data from other
asthma prevalence studies is difficult because
of the different methodology and definitions of
asthma used.
In the second phase of our study we
regarded children as having asthma if the
parents reported a current diagnosis of asthma.
We were assessing the morbidity and symptomatology reported in children with asthma,
and to have a selection criterion that was based
on symptoms would have made the study self
fulfilling. As all but five of the children with
asthma reported respiratory symptoms in the
preceding three months, and three of these
were on regular inhaled steroids, we feel that it
is unlikely that there is a major problem with
overdiagnosis in our population.
Most studies of asthma morbidity in childhood have focused on school absence as an
objective measure of impact. We did not
attempt to address this again in our study.
Parental ratings of the impact of asthma are
difficult to quantify because of subjectivity in
reporting. Our use of a standardised questionnaire reduces this to some extent, but will not
completely overcome the problem. There are
differences in objective measures of symptoms and those reported by parents or children, particularly when noctumal symptoms
are studied.20 Considerable variability has
also been reported in the ability of children to
assess their own bronchial obstruction.21 This
raises the question of whether we should be
trying to assess perceived morbidity or 'true'
morbidity. Measures of true morbidity might
include tape recordings of a child's sleep, or
spirometric assessments. As asthma is a variable disease, such measurements would have
to be made over weeks or months to have any
meaning. This would be virtually impossible
in a large scale community survey. School
absence might be another indicator of morbidity, but many factors other than asthma
can contribute to this, and schools do not
record the reason for absence. We therefore
relied on the parental assessment of school
absence due to respiratory symptoms using a
validated questionnaire. It is unlikely that
these ratings overestimate the problem, as
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symptoms themselves were only slightly more
important as a predictor of self esteem.
In conclusion, we have shown that in a community survey of 8-9 year old children with
asthma the reported morbidity is unacceptably
high. The parental perception of the disease is
more closely related to the level of treatment
than to the level of symptoms. We suggest that
the level of treatment is determined by the
parental tolerance of symptoms as much as by
the symptoms themselves.

