
Actual asthma control in a paediatric
outpatient clinic population: Do patients
perceive their actual level of control?

Asthma is a chronic inflammatory disease of the
airways with intermittent symptoms of wheezing,
cough and breathlessness (1). Worldwide, the
prevalence is high (2, 3), and had increased in the
last two decades, especially in the Western
industrialized countries (4). Recently, a stabiliza-
tion or even a small decrease in prevalence was

reported in some countries, including the Neth-
erlands (5). In 1995, the Global Initiative for
Asthma (GINA) Executive Committee formu-
lated eight specific goals for optimal long-term
management of asthma (6). In 2002, 2005 and
2006, updates of the GINA guidelines came
available (7).
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Several epidemiological studies described poor asthma control in chil-
dren. However, the diagnosis of childhood asthma in these studies is
uncertain, and asthma control in children of an outpatient clinic
population during treatment by a paediatrician is unknown. (1) to
investigate the hypothesis that asthma control in a paediatric outpatient
clinic population is better than epidemiological surveys suggest; (2) to
find possible explanations for suboptimal asthma control. Asthmatic
children aged 6–16 years, known for at least 6 months by a paedia-
trician at the outpatient clinic, were selected. During a normal visit,
both the responsible physicians and parent/children completed a stan-
dardised questionnaire about asthma symptoms, limitation of daily
activities, treatment, asthma attacks and emergency visits. Overall,
excellent asthma control of 8.0% in this study was not significantly
better than of 5.8% in the European AIR study (Chi-square, p ¼ 0.24).
Separate GINA goals like minimal chronic symptoms and no limitation
of activities were better met in our study. Good to excellent controlled
asthma was perceived by most children/parents (83%), but was less
frequently indicated by the paediatrician (73%), or by objective criteria
of control (45%) (chi-square, p ¼ 0.0001). The agreement between
patient-perceived and doctor assessed control was low, but improved in
poorly controlled children. Patients were not able to perceive the
difference between ‘excellent asthma control’ and ‘good control’
(p ¼ 0.881).Too little children with uncontrolled disease got step-up of
their asthma treatment. Although separate GINA goals like ‘minimal
chronic symptoms’ and ‘no limitation of activities’ were significantly
better in our study, overall, asthma control in this outpatient clinic
population, treated by a paediatrician, was not significantly better than
in the European AIR study. Poorly controlled disease was related to
several aspects of asthma management, which are potentially accessible
for improvements.
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Since the release of the GINA guidelines,
several Asthma Insights and Reality (AIR)
surveys worldwide aimed at determining the
severity, the control, and management of
asthma in children and adults by means of a
cross-sectional, mostly telephone survey. De-
spite variations at a country level, all these
surveys indicated that the level of asthma
control fall short of the goals for long-term
management in international guidelines (8–14).
However, a problem for the interpretation of
the AIR studies in children is: (i) the inclusion
of a substantial number of preschool children,
in which a diagnosis of asthma is not easily
distinguished from transient, viral-associated
wheeze; (ii) the uncertainty of a correct diagno-
sis of asthma in a telephone survey, in which the
diagnosis cannot be confirmed by the responsi-
ble physician. So far, studies on asthma control
in children of outpatient clinic populations are
lacking.
Therefore, the purpose of this study was:

1. To test the hypothesis that levels of asthma
control in children of a paediatric outpatient
clinic, treated by a paediatrician, is better than
the results of the AIR studies suggest.

2. To compare the assessment of asthma con-
trol by the responsible paediatrician with the
assessment of the patient, and the objective
GINA criteria. We hypothesized that patients
are more optimistic about their level of
asthma control than the responsible physi-
cian.

3. To find possible explanations for suboptimal
asthma control in children, by assessing the
relationship with prescription behaviour of
paediatricians, patients� perception of asthma
control, knowledge about asthma, instruc-
tions on proper inhaler technique and com-
pliance to medication.

Methods
Patients and selection procedure

Children aged 6–16 yr, with doctor-diagnosed
asthma, and known at the paediatric outpatient
clinic for at least 6 months, were selected. In this
way, children with transient wheezing, or chil-
dren with asthma-like diseases were excluded as
much as possible.
Asthma was defined as a disease with episodic

cough, wheeze, dyspnoea or chest tightness, with
a variable but reversible airway obstruction (7).
For reasons of generalization, presence of atopy
was not an obligatory criterion. Atopy was

defined as the presence of a positive Phadiatop
or 1 or more RAST classes >2. Children were
randomly selected for the study from the popu-
lation of children attending the clinic for a
normal routine visit. As a correct diagnosis was
important, asthmatic children with a first visit to
the outpatient clinic were excluded. Other exclu-
sion criteria were congenital anomalies of the
respiratory tract, moderate to severe mental
retardation, congenital heart disease or severe
concomitant infections like pneumonia. All
patients/parents got written and verbal informa-
tion about the study. All parents/children signed
an informed consent agreement before the start
of the study. The study was approved by the
ethical committee of the University Hospital of
Maastricht.

Patient questionnaire, peak expiratory flow measurements and
asthma severity

Items of the questionnaire of this study were
based on the standard questionnaire of the
AIRE study (8), and on items of the Childhood
Asthma Severity Scale (15). The patient ques-
tionnaire contained four domains: asthma
symptoms, asthma medication, healthcare use
and questions about knowledge of asthma.
Symptoms in the preceding month were evalu-
ated. Urgent care was defined as having an
appointment earlier than planned because of
increase in symptoms in the year preceding the
study. Visiting the emergency care means that
the increase in symptoms was so serious that
acute treatment was necessary, during the
preceding year. Parents and children completed
the questionnaire together (16). All question-
naires were taken by two independent and
specially trained research assistants. To avoid a
disturbing influence of the physician as much
as possible, the patient questionnaire was taken
before the consultation of the responsible
paediatrician. After completing the question-
naire, peak expiratory flow (PEF) manoeuvres
were performed by the research assistant. Most
children had experience with performance of
PEF values, or other lung function testing. The
child was asked to blow at least three reliable
PEF. The highest value was used for analysis,
and expressed as a percentage of the predicted
value (17). On basis of the data of the
questionnaire and the PEF readings, children
were classified according to GINA as having
�intermittent� (MI), �mild persistent� (MP),
�moderate persistent� (MOP) and �severe persis-
tent� (SP) asthma (7, 8). Neither the children
and parents, nor the responsible paediatrician
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was aware of the result of the classification at
this stage of the study. Patients/parents also
indicated their perceived level of asthma con-
trol on a Visual Analogue Scale (VAS) of
0–100; score �0� meant no asthma control at all,
�100� was marked with excellent asthma control.
Thereafter, the child/parents visited the paedi-
atrician for the consultation. As a result of the
findings during this visit, the doctor reported
his opinion of the extent of asthma control on
a VAS scale of 0–100. Patients were not aware
of the scoring of the doctor, and vice versa.
Possible changes in medications (step-up or
step-down of inhaled corticosteroids, prescrip-
tion of new asthma drugs) were also reported
in this part of the questionnaire. According to
GINA criteria (7), control of asthma was
defined as poor, good or excellent control,
based on frequencies of symptoms, and use of
medication (Table 1).

Sample size calculation and statistics

To establish a difference in asthma control
between the n = 753 children of the European
AIR study (8) and our study of 10%, 70
children were needed to assess this difference
with a power of 80% and an alpha of 0.05.
Absolute number and percentages were given

for the different items of the questionnaire and
for the children with MI, MP, MOP and SP
disease. Differences in patient categories with
respect to prescribed medication, step-up or
step-down of asthma treatment were tested by
the chi-squared test. Two-side p-values <0.05
were considered statistically significant. Agree-
ment between doctor and patient judgment of
asthma control was performed by means of
Spearman or Pearson correlation coefficients,
dependent of a not normal or normal distribu-
tion of the data (18). In case of comparison with
GINA criteria, categories of asthma control
were performed: excellent asthma control (VAS
score 0–20), good control (VAS score 20–50)
and poor asthma control (VAS score 50–100).
The results were analysed with the statistical
program spss (Chicago, Ill, USA).

Results
Patient population

One-hundred and twelve Asthmatic children
were included in the study; 35% were female,
and 66% were atopic (Table 2). Using the
GINA severity index, most children were clas-
sified as having MOP disease (37%), followed
by 33% with SP disease, 17% MP asthma and
13% mild intermittent (MI) asthma (Table 2).
According to GINA criteria, 41 (37%) of
the children had good controlled asthma, nine
(8%) excellent asthma control, whereas
62 (55%) had poor control (Table 2,
Fig. 1a). The mean dose of budesonide (or
equivalent) in the children was 390 (s.e.m.
69) lg daily.

Comparison with the European AIR study

Overall, the percentage of excellent asthma
control of 8.0% in this study was not signifi-
cantly better than that of 5.8% in the European

Excellent

(a) (b) (c)

Good

Poor

Excellent

Good

Poor

Excellent

Good

Poor

8%

55% 37%

17%

20%

63%

27%

33%

40%

Fig. 1. (a) Asthma control
based on GINA criteria. (b) Pa-
tient-perceived asthma control.
(c) Doctor-assessed asthma con-
trol.

Table 1. Criteria of asthma control according to GINA

Excellent Good Poor

Chronic airway symptoms £ 1/wk 1–3/wk >4/wk
Sleep disturbances £ 2/month (>3/month; 1/wk) >2 nights/wk
Limitation daily activity £ 1/month (1/wk; <1/day) ‡1/day
Asthma attacks in preceding year

Attacks < 2 days £ 4/yr £ 5/yr ‡6/yr
£ 2 attacks of 2–5 days – £ 4/yr ‡4/yr
£ 1 attacks >5 days – £ 2/yr ‡2/yr

Emergency room visit – <2/yr ‡2/yr
Urgent care visit – <4/yr ‡4/yr
Use b2-agonists Before exercise (1/month; £ 1/day) ‡2/day

Do patients perceive their actual level of control?
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AIR Study (chi-squared, p = 0.24, Table 3).
When analysing GINA goals separately, chil-
dren in our study (in comparison with the
European AIR study) had significantly more
presence of �minimal chronic symptoms� (differ-
ence 33%, chi-squared, p = 0.0001), more often
�no limitations of activities� (difference 41%,
p = 0.0001), more often had a lung function
test (difference 48%, p = 0.0001), but did not
differ in presence of �emergency visits� and
�unscheduled urgent care visits� (p = 0.20 and
p = 0.97 respectively). More favourable in our
study was minimal need for b2-agonist of 48%
compared to 61% in the AIRE study
(p = 0.007).

Comparison between the assessment of doctors, patient
perception and GINA criteria

Patients� perception of asthma control was
significantly better than of doctor-assessed asth-
ma control, which in turn was better than asthma
control according to GINA criteria (percentage
excellent/good/poor asthma control of 63%/

20%/17% vs. 40%/33%/27% vs. 8%/37%/55%
respectively, chi-squared, p = 0.0001) (Fig. 1).
In general, the agreement between paediatricians
and patients in assessment of asthma control was
low (Fig. 2). However, in patients with poor
asthma control, the agreement between doctors
and patients improved (Spearman correlation
coefficient r of 0.484, p = 0.001).There was no
correlation between asthma control, and sex
(r = 0.030, p = 0.75), or age (r = )0.077,
p = 0.42).
In the asthma control categories �poor� and

�good� (according to GINA criteria), patient-
perceived asthma control was also significantly
different (VAS score 33 vs. VAS 9, unpaired
Student�s t-test, p = 0.0001) (Fig. 3). However,
patients did not perceive the difference between
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Fig. 2. Relationship between patient-perceived and doctor-
assessed asthma control in the categories �excellent�, �good�
and �poor� control (according to GINA criteria).

Table 2. Clinical characteristics of children with asthma in this study

No. patients 112

Age (mean € s.d.) yr 10.1 € 2.7
Female (%) 34
Atopy* (%) 66
Height (mean € s.d.) cm 139.7 (16.3)
PEF (mean € s.d.) % of predicted value 84.1 (14.1)
Asthma severity (%)

MI 14 (13)
MP 19 (17)
MOP 42 (37)
SP 37 (33)

Asthma control according to GINA (%)
Excellent 9 (8)
Good 41 (37)
Poor 62 (55)

MI, mild intermittent; MP, mild persistent; MOP, moderate persistent; SP,
severe persistent.
*Defined as a positive Phadiatop, or 1 or more RAST classes >2.

Table 3. Separate GINA goals and the results of the European AIR study and our study

GINA recommendation Frequency of symptoms Results AIRE (%) Results study (%) p-Value

Minimal chronic symptoms Daytime symptoms once a week 38 71 0.000*
No emergency visits Unscheduled care visit during last year 36 43 0.97

Emergency visits during last year 18 14 0.200
Minimal need for b2-agonists Used as required b2-agonists during last month 61 48 0.007*
No limitations of activities Limitations of activities 11–31 63 0.000*
Normal of near normal lung function Never had a lung function test 61 13 0.000*

Differences are tested with the chi-squared test, the corresponding p-values are in the last column.
*Significant difference.
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the �good� and �excellent� asthma control status
(VAS score 9 vs. 8, p = 0.88) (Fig. 3).

Pharmacotherapy according to the different severity classes

Almost all children were on inhaled corticoste-
roid treatment (Table 4). However, the frequency
of prescribed inhaled corticosteroids and
long-acting b2-agonists did not increase with
increasing disease severity (Spearman correlation
coefficient ranged from )0.022 to 0.063,
p > 0.40). There was no significant relationship
between the level of asthma control (according to
the GINA guidelines), and the change in asthma
medication (chi-squared, p = 0.55) (Table 5):
only 11% of the children with excellent asthma
control received step-down of asthma medica-
tion, whereas step-up was only applied in 21% of
the children with poor asthma control. However,

a significant relationship was present when doc-
tor-assessed asthma control was used to catego-
rize children (chi-squared, p = 0.0001)
(Table 6). Still, too little poorly controlled chil-
dren (38%) got step-up of asthma treatment.

Education, knowledge, lung function testing and asthma
management

Thirty-eight per cent of patients got no instruc-
tions on a correct inhaler technique in the
preceding year, 5% reported non-compliance
for asthma medication (Table 7). A significant
correlation existed between getting instructions of
the inhaler technique and better control of
asthma (Pearson correlation coefficient 0.197,
p = 0.04). Spirometry once or more was per-
formed in 87% of the children. The knowledge of
parents and children on the action of inhaled
bronchodilators and corticosteroids appeared to
be moderately good (55–92% of correct answers).

Table 4. Asthma medication in the different severity classes

MI MP MOP SP Total

ICS 13 (93) 19 (100) 39 (95) 34 (94) 105 (96)
LABA 7 (50) 10 (53) 14 (34) 15 (42) 46 (42)
LTA 1 (7) 2 (11) 1 (2) 5 (14) 9 (8)
Oral corticosteroids 0 (0) 0 (0) 1 (2) 0 (0) 1 (1)

Values are given as number (%).
MI, mild intermittent disease; MP, mild persistent; MOP, moderate persistent;
SP, severe persistent; ICS, inhaled corticosteroids; LABA, long-acting b2-ago-
nist; LTA, leucotrienantagonists.

Table 5. Adjustment of prescribed asthma medication (step-up, no change,
step-down) according to asthma control status (GINA criteria)

Step down No change Step up Total

Excellent 1 (11) 8 (89) 0 9
Good 4 (10) 30 (75) 6 (15) 40
Poor 8 (13) 41 (66) 13 (21) 62

Values in parenthesis are in percentage.

Table 6. Adjustment of prescribed asthma medication according to asthma
control as assessed by the responsible physician

Step down No change Step up Total

Excellent 9 (20) 35 (78) 1 (2) 45
Good 2 (5) 31 (74) 9 (21) 42
Poor 2 (8) 13 (54) 9 (38) 24

Values in parenthesis are in percentage.

Table 7. Aspects of education, knowledge and asthma management in our
population

Study result Number (%)

No lung function testing ever 14 (13)
No explanation of correct inhalation technique

in the last year
42 (38)

No or little participation in decisions about
asthma management

25 (22)

Non-compliance (‡5 times forgotten to use
medication in the last month)

10 (9)

Knowledge on asthma (% correct answers)
�Use of short-acting bronchodilator with complaints� 64 (57)
�Inhaled corticosteroids do not act immediately� 62 (55)
�Asthma symptoms can be suppressed by medication� 103 (92)
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Fig. 3. Relationship between patient-perceived asthma
control (VAS score, mean values ± standard deviation)
and the asthma control status according to GINA (excel-
lent, good and poor control).
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Discussion

This study in an outpatient paediatric asthma
population showed that overall, the degree of
excellent asthma control was not significantly
better than in the European AIR study. When
analysing the GINA recommendations sepa-
rately, children in this study had less chronic
symptoms and less limitations in activities than
in the European AIR study. However, no differ-
ence in emergency visits was found, and the use
of b2-agonists was lower in the children of our
study. Additionally, little agreement was found
in asthma control as perceived by patients,
paediatricians, and as indicated by objective
GINA criteria. In general, patient-perceived
asthma control was best with 83% of good to
excellent control, compared to 73% with respect
to doctor-assessed control, and 45% good to
excellent control according to objective GINA
criteria. Agreement between doctor and patient
was better in the poorly controlled asthma
children. In general, patients did not perceive
the difference between an �excellent� and a �good�
asthma control status (according to GINA crite-
ria), whereas they were able to discern the
difference between �poor� and �good�. The corre-
lation between patient-assessed control and con-
trol according to GINA criteria was low, even
though these parameters might not be completely
independent. Applying step-up and step-down of
asthma medication by paediatricians was
performed only moderately. Almost all children
had lung function testing once or more, and
were on maintenance treatment with inhaled
corticosteroids.
This is the first study on asthma control in

children from paediatric outpatient clinics. So
far, results on asthma control studies were based
on telephonic interviews or patient question-
naires in epidemiologic surveys (8, 13, 14), which
has the risk of inclusion of children with �tran-
sient wheezing� or other diagnoses. Moreover,
this is the first study comparing different
information sources, like data from parents/
children, the consultant paediatricians and
GINA criteria. Patients were already known
with a diagnosis of asthma at the outpatient
clinic for 6 months, which makes the chance on
misclassification unlikely (11, 19). As children
were 6 yr and over, patients with �transient
wheezing� were not included. As might be
expected in a specialist population, the children
had most frequently MOP and SP disease, and
were mostly atopic. Normal facilities at our
tertiary centre were available and were being
used: (i) regular visits of children took place; (ii)

on average, children got one to four lung
function tests each year; (iii) both asthma nurses
and physicians provided information and educa-
tion; and (iv) patients were being trained and
instructed, and got written asthma plans.
In general, only our results with respect to

chronic symptoms and limitation of daily
activities were better than those of children
from the AIR studies (14). This may be the
consequence of the use of maintenance treat-
ment with inhaled corticosteroids by all chil-
dren in our population, which is known to
reduce (exacerbations of) symptoms and im-
prove quality of life (7). We did not find an
undertreatment with inhaled corticosteroids,
nor did we find signs of over-reliance on the
use of b2-agonists, one of the main outcomes of
the worldwide AIR survey (14). However, there
is room for improvement, as 43% of the
children in our study reported unscheduled
urgent care visits, and 14% indicated emer-
gency room visits in the preceding year. This
may be due to too little use of written asthma
plans in at least a part of our population.
These plans showed to contribute to good
asthma control in children, as well as to good
compliance (20, 21).
How can we explain the results of our study?

An important cause may be poor perception of
airway obstruction and symptoms in children
with asthma. The children in this study were not
able to perceive the difference between excellent
and good asthma control. Baker et al. (22)
demonstrated that of 49% of his population of
asthma patients had an inadequate perception of
asthma symptoms. Yoos and McMullen (23) also
found poor symptom perception in childhood.
These results are comparable with findings of
AIR studies, that children�s and parental percep-
tion of current level of asthma control differs
markedly from that based on reported symptom
severity (14). By example, in the SEAKK study,
89% of asthma patients thought their asthma
acceptably controlled, though objective assess-
ments indicated that asthma control was unsat-
isfactory poor (24).
A second reason might be that there has been

an underestimation of the severity of disease
when patients were first seen in the outpatient
clinics. Classification of severity when asthmatic
children are already on regular treatment is
difficult as it is effected by this regular treatment.
A third reason for not optimal asthma control

in this study might be the fact that asthma is a
very dynamic disease. Calhoun et al. (25)
demonstrated that asthma severity cannot be
determined in many patients using discrete,
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point-in-time assessments of lung function or
symptoms. Asthma severity and control vary
significantly in the course of time.
A fourth cause might be the relative low use of

long-acting b2-agonists and leucotrienantagonist
(LTA). In more severe paediatric asthma losing
control of disease, the advice is to increase the
dose of inhaled corticosteroid, or to start addi-
tional treatment with a long-acting b2-agonist or
LTA (7). Step-up of asthma medication by the
paediatrician was applied in too little children
loosing control.
A fifth reason might be that excellent asthma

control cannot be achieved in all patients, or too
much treatment with more side-effects is neces-
sary to reach this goal. Indeed, in a 1-yr,
randomized, stratified, double-blind parallel-
study of 3421 patients with uncontrolled asthma,
Bateman et al. (26). demonstrated that total
asthma control was not reached in more than
50% of patients. In our study, children did not
experience a difference in asthma control between
the �excellent� and �good� controlled groups.
Therefore, in some children with good controlled
disease, the benefits of reaching excellent control
will be outweighed by the (risk on) side-effects
with increasing treatment.
A sixth reason may be that measurements of

airway inflammation, like exhaled nitric oxide,
were not performed. As asthma is a chronic
inflammatory disorder, assessments of airway
inflammation may be useful in reaching more
optimal asthma control. Indeed, a recent study
in 85 asthmatic children demonstrated that the
use of FeNO to titrate inhaled corticosteroid
treatment in asthmatic children resulted in
better asthma control and bronchial hyperre-
sponsiveness than use of symptoms only (27).
This study has to be confirmed by others
before FeNO measurements can become a daily
clinical routine in asthma management, but it
provides some evidence that measurements of
airway inflammation may be of help in attack-
ing the world wide problem of low asthma
control in patients.
This study demonstrated that overall, the level

of asthma control in children from an outpatient
clinic was not significantly better than in the
epidemiological survey of the European AIR
study. Separate GINA goals like �minimal
chronic symptoms� and �no limitations of activ-
ities� were better in our study. Patients� percep-
tion of disease was significantly more optimistic
than that of the responsible paediatrician, which
in turn was better than objective GINA criteria.
Explanations for poorly controlled disease in
some patients may be an inadequate patient-

perception of asthma control, the dynamic pro-
cess of asthma, too little step-up of asthma
treatment by the paediatrician in case of poorly
controlled disease, and too little instruction on a
proper inhaler technique.
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