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SUMMARY Twice daily peak expiratory flow measurements
were obtained at home from 65 asthmatic children and 34
non-asthmatic controls, and a measure of the daily varia-
tion in peak expiratory flow was calculated for each child
(mean daily variation). Children aged less than 7.5 years ap-
peared unable to provide reproducable peak expiratory flows,
but above that age the mean of the mean daily variations
was significantly higher for the asthmatics than the controls.
This was true even on days when the asthmatics exhibited
no wheeze or took no medication. The significance of the
findings is discussed, and it is suggested that calculation
of the mean daily variation might assist in the assessment
of children presenting with atypical respiratory symptoms.

Introduction

XCESSIVE variation in airway calibre is a fundamental
feature of asthma. This is reflected in serial measurements

of peak expiratory flow which may be plotted graphically against
time. ' Observers may not agree, however, on the interpretation
of such plots2 and the alternative technique of cosinor analysis
has been developed to aid the diagnosis of asthma.3 This
analysis uses computerized multiple regression to fit a sinusoidal
waveform to peak expiratory flow records obtained four times
a day for seven days. The waveform over an 'average' 24-hour
period is displayed, and a peak-to-trough amplitude of greater
than 20% of the mean peak expiratory flow has been proposed
as a useful test for asthma.3 Apart from the inconvenience of
using a computer-based analysis to diagnose asthma, it may not
be appropriate to extrapolate these results which were derived
from adults, to children.4 For example, Johnston and others5
applied cosinor analysis to results from 64 nine-year-old
asthmatics and found a mean waveform amplitude of only
12.0%. We therefore analysed our own data with a view to ob-
taining simpler criteria for the diagnosis of asthma in children
based on serial measurements of peak expiratory flow at home.

Method

The case notes were examined of all children aged five to 15 years
in a single group practice. Thirty-eight children were diagnosed
as asthmatic based on records of at least two episodes of wheeze
or of cough treated with a bronchodilator, at least one episode
being in the previous two years. On subsequent follow-up all
these children exhibited further episodes of wheeze which
responded to bronchodilator therapy. Thirty-eight age- and sex-
matched controls were also identified, who had no record of

wheeze or of treatment for asthma, and whose parents subse-
quently answered in the negative to the question 'Has your child
ever had attacks of wheezing?'6 Finally, a further 38 asthmatics
were identified according to the above criteria in a second group
practice, in the same health centre, sex-matched to the first group,
and with the same numbers aged five to nine years (18 children)
and 10 to 15 years (20 children). For the purpose of this study,
the two groups of asthmatics were considered together.
Each child was instructed in the use of a mini-Wright peak

flow meter, standard or low range as appropriate. The mother
was asked to record the highest of three measurements of peak
expiratory flow before breakfast and at bedtime for at least the
next seven days, and to record the presence of wheeze and use
of medication on each day using a patient record card.

Daily variation in peak expiratory flow was calculated as
higher record - lower record x 1000o.

higher record

The mean daily variation was the mean for each individual.

Results

Sixty-five record cards were obtained from the asthmatic children
and 34 from the controls. Figure 1 illustrates the mean daily
variation plotted against age for the controls, and it can be seen
that for children over 7.5 years, the variation was below 7.6Wo.

There were records from 42 asthmatics and 23 controls aged
over 7.5 years. Figure 2 illustrates the distributions of mean daily
variation in these older asthmatics and controls. All four
distributions were symmetrical (sign test for symmetry of sam-
ple distribution, P>0.05 for each) and were therefore subject to
parametric analysis.7 The distribution of mean daily variation
among the asthmatics differed little whether all days were in-
cluded in the analysis (mean 7.1% ± standard deviation 3.4%),
only days when no wheeze was recorded (mean 6.4 ± 2.9%) or
only days when no medication was used (mean 6.6 ± 2.7%).
However, the mean of the mean daily variations for controls
(mean 4.4 ± 2.0Vo) was significantly different from that of the
asthmatics for all days (t-test modified for unequal sample
variances, t=4.01, 63 df, p<0.001).8
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Figure 1. Mean daily variation in peak expiratory flow plotted against
age for control children.
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Figure 2. Distributions of mean daily variation of peak expiratory
flow in control and asthmatic children aged over 7.5 years.

cise tolerance. Although many such children will respond to an-
tiasthma medication'0 a therapeutic trial may be inconclusive,
particularly if the symptoms are intermittent or subject to large
parental variability in recording."I The finding in such a child
aged 7.5 to 15 years of a mean daily variation in peak expiratory
flow greater than 7.7% may provide useful early confirmation
of the diagnosis of asthma.

References
1. Prior JG, Cochrane GM. Home monitoring of peak expiratory

flow rate using mini-Wright peak flow meter in diagnosis of
asthma. J R Soc Med 1980; 73: 731-733.

2. Venables KM, Burge PS, Davison AG, Taylor AGN. Are
PEFR records a reliable way of diagnosing asthma? Thorax
1983; 38: 238.

3. Hetzel MR, Clark TJH. Comparison of normal and asthmatic
circadian rhythms in peak expiratory flow rate. Thorax 1980;
35: 732-738.

4. Muers MF. Diurnal variation in asthma. Arch Dis Child 1984;
59: 898-901.

5. Johnson I, Anderson HR, Patel S. Peak flow patterns in
wheezy children. Thorax 1983; 38: 230.

6. Lee DA, Winslow NR, Speight ANP, Hey EN. Prevalence and
spectrum of asthma in children. Br Med J 1984; 289:
1256-1258.

7. Dien K, Lentner L (eds). Documenta Geigy. Basle: Ciba-
Geigy, 1970.

8. Hoel PG. Introduction to mathematical statistics. New York:
Wiley, 1971.

9. Clark TJH. The circadian rhythm of asthma. Br J Dis Chest
1985; 79: 115-124.

10. Speight N. The diagnosis and management of asthma in
childhood. Practitioner 1986; 230: 549-552.

11. Toop LJ, Howie JGR, Paxton FM. Night cough and general
practice research. J R Coll Gen Pract 1986; 36: 74-77.

Acknowledgements
We thank Astra Pharmaceuticals Ltd for supplying the peak flow meters
and record cards, the Scottish Council for Postgraduate Medical Educa-
tion for supporting T.P.U. in a part-time research fellowship, Dr C.
Langan and Dr T.H. Macdonald for helpful discussion and advice, and
the partnerships of Dr M.A. Kapasi and Dr H. McGilp for permission
to study their patients.

Address for correspondence
Dr T.P. Usherwood, Health Centre, Duncan Street, Greenock,
Renfrewshire.

Discussion

This study confirms that asthmatic children resemble adult
asthmatics3 in exhibiting greater daily variation in peak ex-
piratory flow than do non-asthmatic controls. Furthermore, the
high variation among asthmatics was observed on days when
no wheeze was reported and no medication taken. This supports
the concept that exaggeration of the rhythm in airway calibre
is fundamental to the pathophysiology of asthma.9
The greater range in mean daily variation among control

children aged five to 7.5 years than among the older controls
is interesting. It seems unlikely that this reflects higher varia-
tion in peak expiratory flow in the younger children, and is pro-
bably a consequence of variable effort at producing forced ex-
halations. Clearly these findings should be born in mind in future
studies of peak expiratory flow recordings obtained at home in
this age group.
Although our sample of non-asthmatic children aged 7.5 to

15 years was fairly small, visual inspection suggests that their
mean daily variation values were drawn from a normal parent
distribution. Formal testing did not reject this hypothesis
(Kolmogorov test statistic = 0.088, P>0.10). Accepting this
assumption, it can be shown from these results that mean daily
variation would be expected to be below 7.7/o in 95% of non-
asthmatics.8 None of our non-asthmatic values was above this
limit, but 18 (437o) of the asthmatics exceeded it. We suggest
that this observation could be used in the assessment of children
presenting with atypical symptoms such as prolonged post-
infective cough, episodes of nocturnal coughing or poor exer-

PREVENTION AND THE PRIMARY
CARE TEAM

General practitioners do not work alone. Three quarters of them
work in group practices and most groups work with colleagues
in other professions in steadily growing numbers. What are the
features that make teams work, how good can communica-
tion and good relationships be fostered, and how can traditional
mistakes be avoided and not unnecessarily repeated? Above
all, when prevention is such a high priority in primary care, how
can the different skills in different disciplines harness their ef-
forts for the good of the patient?

Prevention and the Primary Care Team is the report of a
multidisciplinary working party which has looked at some of
the difficulties and delicate issues and makes many practical
recommendations.

This booklet can be obtained from the Central Sales Office,
Royal College of General Practitioners, 14 Princes Gate, Hyde
Park, London SW7 1PU, price £3.00, including postage. Pay-
ment should be made with order and cheques made payable
to RCGP Enterprises Ltd. Orders by Access and Visa are
welcome (Tel: 01-581-3232).
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