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Home recording of PEF in young asthmatics: does it
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ABSTRACT: The value of home monitoring of peak expiratory flow (PEF) as part
of an action plan for asthma management in children and young adults is uncertain.
We sought to determine whether home recording of PEF benefited asthma man-
agement and whether any contribution was affected by the severity of the asthma.

Twenty-eight children and young adults with asthma of different severity (mean
age 14 yrs; 95% confidence interval (95% CI) 12-16 yrs) recorded their symp-
toms, drug consumption and PEF twice daily for a mean of 82 days over a 12 week
period, and attended the laboratory every 2 weeks for measurement of lung function.

The number of individual patients with significant correlations for laboratory
lung function tests compared with ambulatory PEF and diary scores averaged over
the preceeding 2 weeks was low in all severity groups. When measured in the labo-
ratory, PEF meter readings correlated poorly with PEF measured by spirometry.
The proportion of patients with significant correlations for PEF, symptoms and res-
cue bronchodilator use on a day-to-day basis was 70-80% in the group of severe
asthmatics and significantly less in the mild asthmatics. In a subgroup of 14 patients
who were sick on a mean of 19 days, the mean difference in PEF between well and
sick days was 14% of predicted. Diurnal PEF variation correlated poorly with other
parameters in all groups.

It is concluded that PEF monitoring adds little to daily recording of symptoms
and bronchodilator use in the management of young patients with severe asthma,
and it is too insensitive to register meaningful clinical changes in those with milder
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Variation in lung function from day to day, sponta-
neously or in response to treatment, is characteristic of
bronchial asthma but the ability of the patient to recog-
nize the changes is often limited and objective evalua-
tion is desirable. Because of its practicability and the
generally accepted belief that it improves management,
it is now common to recommend that patients with asth-
ma monitor their lung function on a day-to-day basis by
measuring their peak expiratory flow (PEF) with a sim-
ple device such as the mini-Wright peak flow meter. For
example, since SLy et al. [1] found no correlation between
symptoms recorded in the diary of asthmatic children
and rescue bronchodilator use, they stated that "rational
management of troublesome asthma requires the use of
an inexpensive peak flow meter to provide objective
measurements of lung function". For many years now,
it has been accepted that asthmatics also have a much
larger diurnal variation of lung function than normal sub-
jects, and that this diurnal variation is greater in those
with more severe bronchial hyperreactivity [2, 3].

In the international consensus guidelines for the man-
agement of chronic asthma in adults and the subsequent
British version of the recommendations [4, 5], the self
measurement of PEF is encouraged as a valuable guide to
the severity of the asthma and, amongst other suggestions,

a falling PEF or a PEF below 60% of predicted is sug-
gested as an indication to take additional corticosteroid
medication. Similarly, in the statement from the Paediatric
Asthma Consensus Group [6], the role of PEF in diag-
nosis and management is emphasized and the group recom-
mend that "lung function should be normalized with no
excess of diurnal variation in peak expiratory flow rate".
However, other studies have cast doubt on the reliabil-
ity of PEF measurements as an index of asthma seve-
rity, and in a very thoughtful review CLARK et al. [7]
noted that many studies lacked adequate controls, that
any correlation between PEF and subjective assessments
was often very weak, and that the value of PEF recording
in improving control or compliance was often marginal.
Serious questions as to the value of home monitoring of
PEF as part of an action plan for asthma management
have also been raised by CHARLTON ef al. [8] from a
study in general practice, and by MaLo et al. [9] who
found that diary records alone were as good as PEF
recording in detecting asthma exacerbations.

Some of the controversy over the value of PEF recording
may be due to its inability to detect obstruction residing
mainly in the smaller airways. A discrepancy between home
PEF recording and laboratory measurement of mid-
expiratory flow was noted by FErcuson [10], who followed
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20 children for 16 weeks with daily recording of symp-
toms and PEF and measurements of lung function in the
laboratory every 2 weeks. Out of 70 periods of 2 weeks,
at the end of which forced expiratory volume in one sec-
ond (FEV1) was reduced, the PEF had been normal
throughout in 16%; and out of 25 periods of 2 weeks in
which the patients were asymptomatic and had normal
values for PEF, the mid-expiratory flow rate was reduced
in no less than 76%. FerGgusoN [10] concluded that air-
way obstruction may be present in a large proportion of
asymptomatic children with asthma who have normal
PEF, and suggested that frequent assessment of forced
mid-expiratory (FEF25-75) is required. Over 27 yrs ago,
CHaI et al. [11] showed that infrequent measurements of
lung function in asthmatics could give a highly erroneous
impression of severity because of the variability of the
disease.

Because of doubt as to the relevance of home mea-
surements of PEF in children and young people on the
one hand, and the unreliability of infrequent measure-
ments on the other, we decided to undertake a new study
in order to determine whether home recording of PEF
added to meaningfully management, and whether any
such contribution was affected by the severity of the asthma.

Subjects and Methods

Study design

The study comprised 12 weeks of daily recording of
symptoms, medication consumption and PEF in ambu-
latory young asthmatics. Patients attended the department
for clinical evaluation and pulmonary function tests by
spirometry at the start of the study, and every 2 weeks
for 12 weeks, making a total of seven visits. At the first
visit, the patient was supplied with a PEF meter and
diary, and at each subsequent visit the PEF meter was
checked, as described above, and the diary was inspected
to be sure it had been completed correctly. Treatment
was adjusted on an open basis in line with the objective
of mimicking the normal clinical situation as closely as
possible.

Patients

The subjects included 28 unselected nonsmoking chil-
dren and young adults of whom 25 were 17 yrs of age
or younger, one was aged 23 yrs and two aged 30 yrs
(mean 14 yrs; 95% confidence interval (95% CI) 12-16
yrs). The three adults were well-known to the paediatric
staff, had asthma which began in childhood, and fol-
lowed a similar pattern to that seen in the children. All
patients had a clinical diagnosis of asthma supported by
the demonstration of at least a 15% change in FEV1 spon-
taneously or in response to bronchodilator administration
in the previous 6 months. All patients (including the three
young adults) were regularly attending the asthma clinic,
and an attempt was made to recruit subjects with asthma
of varying severity as defined by their usual medication:
1) mild asthma - patients using bronchodilators only as
needed; 2) moderate asthma - patients taking daily

prophylaxis with either nonsteroidal drugs or inhaled cor-
ticosteroids at a dose of <500 pg-day!; and 3) severe
asthma - patients taking daily prophylaxis with inhaled
corticosteroids at a dose of >500 pg-day-!.

Subjects were only included if their disease was sta-
ble, having required no change in maintenance medica-
tion over the previous 3 months. That the disease was
active was indicated by the need to take rescue bron-
chodilator medication (up to a maximum of four times
in 24 h) on at least two occasions within the previous
month. Patients with other pulmonary or cardiac disor-
ders were excluded. During the 12 weeks of the study,
treatment was adjusted if necessary on an open basis.
For the purposes of analysis, the final classification of
asthma severity groups was made at the end of the study.
Of the 28 patients, nine were classified as mild, nine as
moderate, and 10 as severe. The ages, sex and baseline
lung function of the subjects in the three groups are pre-
sented in table 1. All subjects were volunteers and the
study was approved by the Local Ethics Committee. No
experimental medications or treatments were involved.

Data recorded at home

The patients recorded asthma symptoms, medication
consumption and PEF results in an asthma diary. Each
patient was supplied with a new mini-Wright peak flow
meter (Clement Clarke International Ltd, London, UK)
and was instructed in its use. Only those able to use the
meter reliably were included in the study. The meter was
checked by one of the authors, who has a stable PEF,
by measuring his own PEF with the meter to be sure that
its reading was within his normal range. The patients
were asked to measure their PEF twice daily at home,
in the morning and in the evening, before taking any
medication, and to record the best of three attempts. Each
patient was supplied with the standard asthma diary used
in our clinic, in which a score is given for nocturnal cough
or wheeze, daytime cough or wheeze and limitation of
normal activities, with a maximum possible daily score
of 12. The dose of any medication taken and the num-
ber of doses per 24 h were also recorded. Short-acting
inhaled bronchodilators were used as rescue medication
during the course of the study. No separate record was
made of bronchodilator use before exercise.

Table 1. — Age, sex and baseline lung function data of
the subjects in the three study groups

Mild Moderate Severe

(n=9) (n=9) (n=10)
Sex M/F 2/7 6/3 7/3
Age yrs 12 (10-13) 13 (11-15) 12 (9-15)
PEF % pred 87 (80-95) 85 (72-99) 90 (83-97)
FEV1I % pred 82 (74-89) 76 (67-84) 81 (75-87)

MEFs50 % pred 77 (57-97) 60 (49-71) 66 (46-85)
(HI-LO) VRB % 13 (7-19) 10 (6-14) 12 (7-17)
Days of observation 81 (76-86) 81 (77-84) 84 (80-89)

Values are presented as mean, and 95% confidence interval in
parenthesis. HI-LO VRB: mean of daily diurnal PEF varia-
tion over 12 weeks of study (see analysis of data section for
further definition). M: male; F: female; PEF: peak expi-
ratory flow; % pred: percentage of predicted value; FEV1:
forced expiratory volume in one second; MEF50: maximal
expiratory flow at 50% forced vital capacity.
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Data recorded in the laboratory

At each of the seven visits to the department, the patient
was examined and asked to indicate the subjective severity
of asthma over the previous 4 h using a visual analogue
score for each symptom of wheeze, tightness, breath-
lessness and cough, with a maximum combined symp-
tom score of 20. Lung function was measured at least 4
h after the last dose of any bronchodilator medication
using a Vitalograph Compact electronic spirometer
(Vitalograph Ltd, Buckingham, UK), with the patient
making at least three attempts at performing spirometry.
The best flow-volume curve, defined as that with the
largest value for the sum of forced vital capacity and
FEV1, was accepted and the values of PEF, FEV1, and
maximal expiratory flow at 50% forced vital capacity
(MEF50) from this curve were taken as the result. In
addition, the patient was asked to use his/her own PEF
meter in the laboratory and the best of three attempts
was recorded as the result. At the conclusion of the clinic
visit, treatment was adjusted if necessary in accordance
with normal clinical practice. Patients were encouraged to
call the physician between clinic visits if they had any
problems.

Analysis of data

The diary record of symptoms, drug consumption,
morning and evening PEF and the results obtained dur-
ing the visits to the department every 2 weeks were stored
on a computer spread sheet for analysis. All values for
lung function were normalized by expressing them as
percentage of predicted normal for each patient using the
appropriate European Coal and Steel Community (ECCS)
normal data. The diurnal variation in PEF on a day-to-
day basis, the (HI-LO) VRB index, was calculated as des-
cribed by ALBERTINI ef al. [12] and recommended in the
international consensus report on the diagnosis and treat-
ment of asthma [4], where:

(HI-LO)VRB = (highest PEF - lowest PEF)/(highest PEF
+ lowest PEF) x 200%

This index is identical to the term "amplitude percent
mean" used by some authors.

Because of the subjective nature of symptom scores
and the variability of asthma both within and between
subjects, the major analysis comprised correlations bet-
ween various parameters for each individual subject.
Correlations were considered significant and meaningful
if the p-value was less than 0.05 and if the relationship
was logical, e.g. if the correlation between PEF and diary
score was both significant and negative. If the relation-
ship was illogical, e.g. the correlation between PEF and
diary score was significant but positive, the correlation
was taken as meaningless. The number of subjects with-
in each group with significant meaningful correlations
for the parameters in question was then determined and
a Chi-squared analysis was used to determine the sig-
nificance of differences in the proportion of meaningful
correlations between the groups.

The diary of each patient, including the recorded PEF
values and drug consumption, was reviewed independently

by three experienced paediatric pulmonologists, who mark-
ed the days on which they thought the patient was symp-
tomatic. A sick day was recorded in the data base of the
patient when at least two out of the three physicians were
in agreement. Subsequently, a computer algorithm was
constructed by trial and error to match the physician-
defined sick days as closely as possible for the whole
group but using symptom scores and rescue drug con-
sumption only. This algorithm was then used to define
sick days for each individual patient, and a subgroup of
14 patients were identified who were sick on at least 7
days during the study.

For normally distributed parameters, such as baseline
lung function, the Student's t-test was used to determine
the significance of differences between groups and non-
parametric statistics were used when the data were not
normally distributed. In order to compare measurements
of PEF made with the mini-Wright meter and those made
with the Vitalograph spirometer, the technique of BLAND
and ALtMaN [13] was used, which involves considering
the importance of the standard deviation of mean dif-
ferences.

Results

A total of 28 patients completed the full 12 week study,
and at the end nine were classified as mild, nine mod-
erate and 10 severe asthmatics (table 1). There were more
girls in the mild group and more boys in the severe group
but there was no significant difference in the ages between
the groups. The initial lung function recorded in the labo-
ratory on entry to the study was similar in all three groups,
as was the mean diurnal variation in PEF (HI-LO)VRB
for the whole period of observation. The average num-
ber of days of observation was 82 out of a theoretical
total of 84 (98%), the difference being due to lack of
recording on a few days in some patients. There were
no significant differences in the number of days of record-
ing between the groups. All but one of the final mild
group were initially recruited as mild asthmatics, all of
the final moderate group were initially recruited as mod-
erate asthmatics, and all of the final severe group as
severe asthmatics. Only one initially moderate asthmat-
ic was reclassified as a mild asthmatic by the end of the
study. There were no differences in the results of the
three young adults compared with those of the children
in the same group.

The typical patterns of response found in two patients
can be seen in figure 1 and 2. Patient No. 1 (from the
severe group) (fig. 1) showed a good correlation between
the daily diary score and PEF (r =0.78; p<0.0001). Of
the total group of 28 patients, 17 behaved in this fash-
ion, with a significant correlation between daily diary
score and mean daily PEF. However, in most patients,
the FEV1 and MEF50 measured in the laboratory every
2 weeks bore no relation to either diary scores, PEF or
to each other, as shown for patient No.l in figure 1.
Patient No. 2 (from the mild group) was typical of the
11 patients in whom there was no significant correlation
(r=0.02; p=0.88) between daily diary score and mean
daily PEF (fig. 2). This patient had higher PEF values
and fewer symptoms than patient No. 1 and the PEF
remained consistently near to or above 100% predicted
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Fig. 1. — a) Example of day-to-day record of PEF (mean of morn-
ing and evening values) and total symptom scores for patient No. 1
(severe group). In addition, the average diary score for each 2 week
period is shown together with the FEV1 and MEFs0 recorded at the
laboratory at the end of the 2 week period. b) Correlation between
total daily diary score and mean of twice daily PEF for the whole
study for patient No. 1. The correlation was significant (r=0.78;
p<0.0001). —: daily PEF; ---: daily diary score; W¥: average 2
week diary score; @: laboratory FEV1; 0 : laboratory MEFs0. PEF:
peak expiratory flow; FEVi: forced expiratory volume in one sec-
ond; MEF50: maximal expiratory flow at 50% forced vital capacity;
% pred: percentage of predicted value; Pt: patient.

despite the brief attacks of asthma shown by the symp-
tom scores. Laboratory measurements of FEV1 and MEF50
also remained constant and were considerably lower than
PEF expressed as percentage predicted.

Measurements at the seven visits to the lung function
laboratory

PEF meter versus PEF spirometer. The PEF meter yield-
ed values for PEF which were on average 5-10% pre-
dicted higher than the values from the spirometer. For
the mild, moderate and severe groups, the mean (sp) dif-
ferences were 12.4 (8.4), 10.7 (13.1) and 5.5 (7.7) %
pred, respectively. Using the method of BLaND and ALTMAN
[13], it was proposed that the two devices would give
clinically similar values if the sp of mean differences
was <7.35% pred, i.e. 95% of paired values would lie
within a range of 30% predicted. In only five (56%) of
the mild group, 1 (11%) of the moderate group and 2
(20%) of the severe group was this the case, so that for
20 out of 28 subjects the agreement between the PEF
meter readings and those from the spirometer in the lab-
oratory were very poor.
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Fig. 2. — a) Example of day-to-day record of PEF (mean of morn-
ing and evening values) and total symptom scores for patient No. 2
(mild group). In addition, the average diary score for each 2 week
period is shown together with the FEV1 and MEFs0 recorded at the
laboratory at the end of the 2 week period. The brief asthma attacks
shown by the change in diary score were not associated with changes
in daily PEF or measurement of lung function at the end of the two
week period. b) Correlation between total daily diary score and mean
of twice daily PEF for the whole study for patient No. 2. The corre-
lation was not significant (r=0.02; p=0.88). —: daily PEF; ---: daily
diary score; V¥: average 2 week diary score; @: laboratory FEV1;
laboratory MEFs0. Note difference in diary score axis compared to
Fig. 1 (severe group). For further abbreviations see legend to figure

Lung function correlations and symptoms. As shown in
table 2, the proportion of each group with significant
correlations between the various lung function parame-
ters was low, apart from that between FEV1 and MEF50
in the moderate and severe groups and between PEF
from the spirometer and FEV 1 in the severe group. Using
the Chi-squared analysis, none of the differences between
the groups was significant. The proportion of significant
correlations for all three groups combined was signifi-
cantly greater (p<0.01) for FEV1 vs MEF50 than for PEF
vs MEF50. The correlation between the subjective asth-
ma symptoms of the patient as reflected in the visual
analogue score in the laboratory and the objective mea-
surements of lung function at the same time was extreme-
ly poor in all groups.

Comparisons between averaged diary record and lung
function laboratory data

In order to determine to what degree measurements of
lung function in the laboratory reflected the average
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Table 2. — Proportion of patients (as percentage of each
group) with significant correlations for measurements made
at the seven visits to the laboratory at intervals of 2 weeks

Mild Moderate Severe
PEFsp vs FEV1 56 33 60
PEFsp vs MEF50 33 33 30
FEV1 vs MEF50 56 67 80
PEFsp vs VAS 0 11 30
FEV1 vs VAS 0 11 10
MEF50 vs VAS 0 22 20

PEFsp: PEF measured using the spirometer; VAS: visual ana-
logue score. For further abbreviations see legend to table 1.

symptoms, home PEF recording and drug consumption
over the previous 2 weeks, correlations were performed
for each subject between the averaged diary data in each
of the six periods of two weeks and the measurements
of lung function in the laboratory at the end of each 2
week period. As can be seen from table 3, the propor-
tion of each group with significant correlations between
the averaged diary data and the lung function measured
in the laboratory was extremely low. Significant corre-
lations between diurnal PEF variation and lung function
were even fewer and are not shown in table 3. There
were no significant differences between the groups in
any of these proportions.

Comparisons between symptoms, PEF and drug con-
sumption on a day-to-day basis

The data from the diary record of symptoms, twice
daily PEF and drug consumption for the whole 12 week
period were examined for meaningful significant corre-
lations for each patient. As shown in table 4, there were
significant correlations between the symptom score, mean
daily PEF and rescue bronchodilator use in 22-56% of
the mild and moderate groups, but in 70-80% of the
severe group. The total number of these correlations was
significantly greater in the severe group compared both
with the moderate group (p=0.01) and the mild group
(p=0.003). For the individual correlations, the numbers
were small but the difference between the severe and
mild groups was significant (p=0.04) for bronchodilator
use versus both symptoms and PEF. Diurnal PEF vari-
ation, calculated as the (HI-LO)VRB index, correlated

Table 3. — Proportion of patients (as percentage of each
group) with significant correlations between measure-
ments made at the six visits to the laboratory at intervals
of 2 weeks and the average data for the previous 2 weeks
recorded in the diary

Mild Moderate Severe
PEFsp vs PEFday 11 11 20
MEF50 vs PEFday 22 0 10
FEV1 vs PEFday 33 0 10
PEFsp vs SYMP 22 0 10
FEV1 vs SYMP 44 0 10
MEF50 vs SYMP 22 0 10

PEFsp: PEF measured using the spirometer; PEFday: average
of twice daily PEF recorded for 2 week periods at home; SYMP:
average of daily symptom score recorded for 2 week periods at
home. For further abbreviations see legend to table 1.

poorly with symptoms and bronchodilator use, with the
highest proportion (40%) of significant correlations being
between diurnal variation and symptoms in the severe
group, but differences between the groups was not sig-
nificant. The data were examined to see if there was any
consistent pattern of time lag between change in symp-
toms and change in PEF but none was discernible.

Well versus sick days

Using the computer algorithm, 1 of the 9 patients in
the mild group, 4 of the 9 in the moderate, group and 9
of the 10 in the severe group were sick on at least 7
days (mean number of sick days 19). The mean (95%
CI) daily PEF as percentage predicted on sick days in
this group was significantly lower than on well days
(82% (71-93%) and 96% (88—104%), respectively). The
difference in mean PEF between well and sick days was
relatively small (mean 14%; 95% CI 8-20). Diurnal varia-
tion in PEF, expressed as (HI-LO)VRB, was not signif-
icantly different between the well and sick days, even
though it was higher on average on sick days (12 vs
8%).

Discussion

This study has shown that in children and young adults
with severe asthma there are significant intra-individual
correlations between ambulatory measurement of PEF,
symptoms, and rescue bronchodilator consumption on a
day-to-day basis. Such correlations are less common in
children with mild-to-moderate asthma. In all types of
asthmatics, there is little or no correlation between lung
function measured in the laboratory and ambulatory data
collected over the previous 2 weeks.

Previous studies of the relationship between PEF and
clinical parameters in asthmatics have not yielded con-
sistent results. In a study of asthmatic children residing
in an institution for 3 months, PERRIN et al. [14] reported
a very high correlation between PEF measured four times
daily and the time since the last episode of wheezing.
However, it appears that they pooled the data from all
42 children, giving a very large number of data points,
and they did not look at individual correlations. More-
over, all children were admitted to the hospital and given
additional treatment because they had been uncontrolled
as out-patients, so that improvement in all parameters
was to be expected. In a study more similar to the pre-
sent study, APTER ef al. [15] observed 13 asthmatic adults
over 9 weeks, during which they measured PEF at home
every morning and recorded symptoms and drug con-
sumption in a diary. Their patients would have fallen
into our moderate-to-severe asthma groups. They found
no correlations on an individual basis between the var-
ious parameters in four subjects, a significant correla-
tion between PEF and symptoms in eight and between
PEF and rescue bronchodilator in four. These results are
similar to those of our moderate group.

Previous studies of the value of daily PEF recording
have not specifically addressed the question of the influ-
ence of the clinical severity of the asthma on the results.
Some have compared diurnal PEF variation with other
indices of bronchial reactivity, and the correlations have
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Table 4. — Proportion of patients (as percentage of each group) with sig-
nificant correlations between measurements made on a day-to-day basis at
home over the whole 12 week period of observation

Mild Moderate Severe Significance
PEF vs SYMP 56 44 80 *
PEF vs BD 22 33 70 ok
SYMP vs BD 33 56 80 HE
(HI-LO) VRB vs SYMP 22 11 40 NS
(HI-LO) VRB vs BD 33 11 20 NS

PEF: peak expiratory flow; SYMP: daily symptom score; BD: number of puffs
of rescue bronchodilator taken per day; (HI-LO) VRB: diurnal PEF variation. *:
significant difference between moderate and severe groups; **: significant difference
between mild and severe groups; Ns: no significant differences between groups.

been poor in some [16, 17] and better in others [18, 19].
Comparisons between diurnal variation in PEF and asth-
ma symptoms or drug consumption have mostly yielded
very poor correlations [17, 18]. The poor correlation
between periodic laboratory measurements of lung func-
tion in asthmatic children and the recording of PEF at
home over the previous 2 weeks was reported by FERGUSON
[10], and the discrepancy between laboratory measure-
ment of PEF and other indices of lung function in asymp-
tomatic asthmatic children has also been noted [20]. Part
of the problem with PEF measurement may lie with its
inability to reflect the severity of asthma involving the
smaller intrathoracic airways. Analyses of the relation-
ship between forced expired flow and volume suggest
that the PEF is effort-dependent and reflects large air-
way function, whilst the MEF50 is much less effort-
dependent and reflects small airway function [21-23].

The present study was designed to mimic the clinical
situation as closely as possible in order to explore the
relationship between the various parameters used in clini-
cal practice to evaluate children and young people with
asthma. No attempt was made to interfere with normal
clinical practice, other than to have the patient attend the
clinic every 2 weeks, which is more frequent than would
normally be required for management. The patients were
aware of their PEF measurements and this could have
influenced their reporting of symptoms but this is exactly
the situation which exists in everyday practice. Compliance
during this type of study is always problematical. Using
various types of detection device, it has been shown that
asthmatic patients frequently fail to take prescribed medi-
cation and forge entries in their asthma diaries. CouTTs
et al. [24] showed that his patients exaggerated the num-
ber of doses of medication actually consumed by about
20%, whilst CHOWIENCZYK et al. [25] found that about
26% of diary entries were either faked or entered retro-
spectively. APTER et al. [15] reported that their patients
took on average only 64% of the prescribed dose of
inhaled steroid. Our patients recorded data in their diaries
on 98% of the theoretically possible number of days over
the 3 months of observation but it would be unreason-
able to assume that none of our patients forged some of
the diary and we have no way of checking this.

It is possible that we should have obtained greater cor-
relation between the various parameters with larger num-
bers of observations - at least as far as the comparisons
between laboratory tests and the mean of 2 week obser-
vations are concerned, since there were only seven labo-
ratory visits for each patient and six 2 week periods of

observation. A significant correlation coefficient at the
5% level for 6-7 points is approximately 0.75, whereas
it is only approximately 0.22 for the 80—90 points in the
day-to-day correlations. The averaging of ambulatory
data over two week periods for comparison with the labo-
ratory measurements could also have reduced the vari-
ability of the data and the possibility of finding significant
correlations. Indeed, SIERSTED et al. [26] showed that
important information on sporadic low readings of PEF
was lost by averaging data over 2 weeks.

The poor correlation between PEF recorded in the labo-
ratory by the PEF meter and by spirometry in 20 of our
28 patients was initially surprising but in fact a very sim-
ilar conclusion was reached by SLy et al. [27], who fol-
lowed 12 asthmatic boys for 3 months and measured
their PEF twice daily with various PEF meters and com-
pared it with the PEF measured by spirometry. The
same PEF meter as used in the present study detected
only 6 out of 19 exacerbations of asthma noted by a
physician based on the PEF measured by spirometry,
although a statistical analysis was not performed. In both
studies, the PEF meter gave a higher reading on aver-
age. It is quite possible that the PEF meter and spiro-
meter may not be measuring quite the same thing in
asthmatic children, or that the results are affected by the
different techniques used by the patients when perform-
ing the tests.

The analysis of correlations in the present study was
based on the finding of a significant value for the cor-
relation coefficient together with a relationship between
the parameters which was logical. A similar approach
was used by APTER ef al. [15] to exclude data for one
correlation which was significant but illogical. In the
comparison between measurements made every 2 weeks
in the laboratory there was a significant but illogical cor-
relation in only one patient in the moderate group for
MEF50 versus the visual analogue symptom score. In
the comparison between laboratory data and those col-
lected at home over the previous 2 weeks, there were
six significant but illogical correlations in the mild group,
one in the moderate group and five in the severe group
for different parameters, which emphasizes the poor rela-
tionship between laboratory and ambulatory measure-
ments. In the day-by-day correlations for the whole 12
weeks of the study, there was one significant but illogi-
cal correlation in the mild group, four in the moderate
group and one in the severe group.

Much has been made of diurnal variation of PEF as
an index of the adequacy of control in asthmatic patients
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and this concept has been accepted by those compiling
guidelines for asthma management in adults and children
[4-6]. Most studies have reported greater diurnal varia-
tion in PEF both in adults and children with asthma using
the (HI-LO)VRB index [12, 19, 28-30]. However,
HenpersoN and CARSWELL [31] found mean values of
8.8% in normal children and 12.5% in asthmatics - a
smaller difference than in adults and similar to the low
PEF variation in the present study. It may be that PEF
variation is less marked in children and young people,
and moreover a recent study by FRISCHER e? al. [30] found
PEF variation to have low reproducibility in young chil-
dren and a low sensitivity for diagnosing asthma.

The definition of sick and well days by the computer
algorithm (using symptoms and drug consumption only)
is of limited value since it was derived from the review
by physicians of all the diary record including the PEF
data. Even so, given the probable tendency of the physi-
cian to define a day as a sick day when the PEF was
low, the small difference in PEF between well and sick
days (mean 14% pred) is likely, if anything, to over-
estimate the difference and suggests that PEF recording
is relatively insensitive to changes in the clinical state.

In the ultimate analysis, the question is whether the mea-
surement of PEF at home on a day-to-day basis added any-
thing to the evaluation of the patients in this study. Given
the good individual correlations between mean daily PEF
and both symptoms and rescue bronchodilator consumption
in the severe group and the relatively small difference
in PEF between well and sick days in those patients who
were sick for almost a quarter of the observation peri-
od, it could be argued that the daily record was adequate
without the PEF measurements for severe or sick patients.
For the mild and moderate patients, the correlations were
so poor and the control so good that it is doubtful whether
either the diary or PEF measurement added anything to
management.

There have been several recent studies which have cast
doubt on the value of ambulatory or frequent PEF record-
ing for the management of asthma. CHARLTON et al. [8]
followed 115 asthmatic adults and children for a year,
with one group using an action plan for treatment based
on symptoms alone and the other using a PEF meter in
addition as suggested by BEasLEY et al. [32]. Control of
the asthma improved in both groups with a reduction in
consultations with the physician, in the number of courses
of rescue corticosteroids and the use of rescue bron-
chodilator, and there was no difference between those
who used the PEF meter and those who did not. MALO
et al. [9] investigated 60 adult asthmatics who used an
asthma diary for 6 months and ambulatory PEF record-
ing for 6 months in a cross-over study, with the patients
being asked to report to the clinic when they had an
exacerbation of asthma. Of the total exacerbations, 69%
occurred when using a diary alone and 75% when using
a PEF meter, and the conclusion was that using a sim-
ple asthma diary was as effective as home monitoring
of PEF.

In conclusion, this study has shown that PEF measured
twice daily at home correlates well with clinical indices
of asthma and rescue bronchodilator consumption in those
with more severe disease but poorly in those with mild
asthma. In most subjects, measurements made at inter-
vals of 2 weeks in the laboratory do not reflect the mean

symptom scores, rescue bronchodilator consumption or
PEF values in the previous 2 weeks. Peak expiratory flow
recorded by a peak flow meter does not necessarily reflect
the peak expiratory flow measured by spirometry. Better
methods of obtaining objective information on the sta-
tus of ambulatory patients is required, especially for the
less severe asthmatics, possibly by real time monitoring
of the forced expiratory flow volume curve, symptoms
and drug consumption.
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