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There is increasing evidence to suggest that asthma self-
management plans can provide major benefits for adult
asthmatics experiencing moderate to severe morbidity [1–
6] as opposed to mild asthma where their efficacy may be
limited or more difficult to assess [7, 8]. However, there
are still a number of unresolved issues regarding their use
in the long-term treatment of adult asthma [9]. One impor-
tant doubt relates to their long-term effectiveness, as most
studies have involved short-term programmes of up to 12
months. This contention seems reasonable given previous
experience suggesting that health education programmes
generally demonstrate only short-term benefits that are
unlikely to be sustained without regular review.

Another issue is the uncertainty concerning the essen-
tial components of an effective self-management prog-
ramme. The studies demonstrating efficacy have usually
introduced self-management plans that include the self-
assessment of asthma severity through recognition of key
symptoms and monitoring of peak flow. This has provided
a system that helps the patients to titrate the dose of reg-
ular inhaled corticosteroids in accordance with changes
in asthma severity, as well as providing guidelines for the
early use of oral corticosteroids and seeking of medical

assistance in severe attacks [9]. As a result, from a narrow
scientific viewpoint, it becomes virtually impossible to
determine the relative importance of the different compo-
nents of the plan or of the intervention factors when a suc-
cessful result is accomplished [10].

More recently, the role of regular peak flow monitoring
in all patients with asthma has been questioned. This re-
lates to concerns that peak flow monitoring may fail to
detect some exacerbations characterized by symptoms sev-
ere enough to justify a course of oral steroids [11], that
compliance may be poor [12] and that symptom-based
self-management plans may be of similar efficacy to those
based on peak flow in the treatment of mild asthma [13].
As a result, there is uncertainty as to the optimal way in
which management plan guidelines should be applied in
practice, including which patients should be advised to mon-
itor their peak flows [8].

The "credit card" plan uses guidelines for the self-man-
agement of asthma, based on patient self-assessment of peak
expiratory flow (PEF) recordings and symptoms, printed
onto two sides of a plastic "credit card". We have pre-
viously shown that this system of self-management can
be an effective and acceptable tool in improving asthma
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ABSTRACT: The adult "credit card" asthma self-management plan has been shown
to be an effective and acceptable system for reducing asthma morbidity when intro-
duced as part of a 6 month community-based asthma programme. The aim of the
present study was to assess the effectiveness of the credit card plan 2 yrs after the end
of the programme.

Markers of asthma morbidity and use of medical services were compared during
the 12 months before enrolment, and 2 yrs after completing the 6 month asthma pro-
gramme.

Of the 69 participants who originally enroled in the 6 month asthma programme,
58 were surveyed 2 yrs after completion of the programme. These participants
showed a significant improvement in all but one of the asthma morbidity measures.
The proportion waking most nights with asthma in the previous 12 months decreased
from 29 to 9% (p=0.02), emergency visits to a general practitioner decreased from 43
to 16% (p=0.001), hospital emergency department visits with asthma decreased from
19 to 5% (p=0.02) and hospital admissions decreased from 17 to 5% (p=0.04). Only
24% of patients reported that they usually monitored their peak flow rate daily, but
this increased to 73% during a "bad" attack of asthma.

A long-term reduction in asthma morbidity and requirement for acute medical
services can result following the introduction of the adult credit card asthma
self-management plan. Adult patients with asthma are most likely to undertake peak
flow monitoring preferentially during periods of unstable asthma, rather than rou-
tinely during periods of good control.
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morbidity in selected groups of patients with severe asth-
ma [4, 5]. However, to date its introduction as part of an
educational package and its subsequent impact have been
assessed only after relatively short intervention periods.

In this paper we describe the long-term effectiveness of
the credit card plan 2 yrs after we completed the original 6
month community-based programme. During this interval,
participants were discharged to their general practition-ers
to carry on their "usual care" without any further input
from our research team. Therefore, this allowed us not
only to assess the long-term effectiveness of the plan inde-
pendently of our standardized education package, but also
to ascertain what self-management skills this community
had now developed.

Methods

The initial Wairarapa asthma programme

The original introduction of the adult credit card asthma
self-management plan through a community-based pro-
gramme has been described in detail previously [4, 14].
The study involved introducing the management plan in a
series of clinics that were held on marae (the traditional
Maori community centre) in the Wairarapa area, and were
organized by Maori community health workers from that
area. During the study the Maori community health work-
ers also arranged transport for participants where necessary,
maintained contact with the participants and encouraged
them to complete their diaries. Prior to its commencement,
the nature of the programme was also discussed with the
general practitioners in the area. The general practitioners
were also informed of each participant's involvement in the
study and notes were sent regarding their progress and rec-
ommended changes in management during and at the con-
clusion of the intervention period.

The study involved an intervention trial over 6 months
comparing markers of asthma morbidity, requirements for
acute medical services and prescribed drug therapy before
and after the introduction of the self-management plan.
During the initial run-in period of 8 weeks, participants
were given a peak flow meter (if they did not already have
one) and completed daily diaries on whether they had
woken from sleep with asthma or coughing, whether they
had a day "out of action" and the best value from two morn-
ing pre-bronchodilator PEF recordings.

Every month, the participants also recorded the number
of occasions on which nebulized medications were used,
courses of oral corticosteroids, hospital emergency depart-
ment visits and hospital admissions. Following this initial
8 week period, the self-management plan was introduced
at a clinic by one of the four physicians in the study team.
The participants were then followed for a further 16 weeks
with a second clinic being held after 8 weeks.

The clinics focused on the following key points: the
inflammatory basis of asthma; the use of regular inhaled
steroids to reduce the frequency and severity of attacks; the
use of bronchodilators for relief of symptoms or prior to
known aggravating stimuli (rather than according to a reg-
ularly scheduled regimen); adequate drug delivery through
appropriate inhaler technique or change to dry-powder or

spacer delivery systems; and the recognition and appropri-
ate self-management of unstable asthma through use of
the credit card plan.

Follow-up surveys

Following enrolment in the initial intervention study
(time (t)=0 months), participants underwent a run-in per-
iod after which the credit card plan was introduced (t=2
months) and they were followed for a further 4 months
(t=6 months). Following the 6 month trial the participants
were discharged by standardized letter to the care of their
usual general practitioner. No further educational or thera-
peutic involvement was undertaken with the participants
or general practitioners by our research group during the
24 month period after the asthma programme. Twelve months
after the programme was completed, a 1 yr follow-up study
was carried out (t=18 months) with a further 2 yr follow-
up study 12 months later (t=30 months). Each follow-up
survey was performed in the month of August.

The questions used to measure markers of asthma mor-
bidity and use of medical services in the enrolment survey
(t=0) were worded identically in each follow-up question-
naire (t=18 and t=30). The only exception was the instruc-
tions given to interviewers at 30 months when asking the
question "how many days out of action have you had in
the last year?" At 30 months the definition of "days out of
action" (off work or school or any day when your asthma
prevented you from doing something you otherwise would
have done) was made explicit by interviewers, whereas at
zero months and 18 months it had been used only as a
guide to enable interviewers to classify participant res-
ponses. In addition, at 30 months self-management behav-
iour was assessed by questioning participants on how they
"usually" used their PEF meter/plan and how they used
these tools if their asthma was "getting worse" or if they
had a "bad attack" of asthma.

The adult asthma self-management plan

The self-management plan provided two methods of
self-assessment of asthma control: symptoms and PEF
recording. The method for self-assessment using PEF rec-
ording was printed on one side and the symptom-based
approach on the reverse side of a small plastic card, the
size of a standard credit card [4]. For both methods of
assessment, there are four general stages in which treat-
ment guidelines are recommended. These guidelines are
based on either the development of increasingly severe
symptoms or decrease in PEF recording from the patients
previous "best". For each stage of deterioration clear in-
structions were written on what self-management steps to
take and when to seek help. These were tailored to indi-
vidual patients and their requirements and were written
directly on the card. Similarly, the patient's individual
therapy, inhaled steroid or bronchodilator and the name
and telephone number of emergency help was also written
on the card.

Data analysis

Data were entered onto an IBM-compatible personal
computer (PC) and analysed using PC SAS (SAS Institute
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Inc., Cary, NC, USA) [15]. Each before-and-after analysis
was performed using the same pool of follow-up partici-
pants in each comparison group. The before-and-after com-
parisons at t=0 months, t=18 months and t=30 months
were carried out using McNemars test with continuity  cor-
rection for paired nonparametric data. In addition, a Chi-
squared test for trend was used to assess time trends.

Results

Participants

Of the 69 participants who were initially enroled (t=0
months) in the intervention trial, 46 participants took part
in the first follow-up survey at 18 months and 58 partici-
pants took part in the final follow-up survey at 30 months.
No data were collected on the reasons for nonparticipation
at the 18 month follow-up; at the 30 month follow-up four
declined to participate and seven were lost to follow-up,
primarily because they had moved from the area. Table
1 shows the baseline data collected at enrolment in the
Wairarapa asthma programme (t=0 months). It shows that
the participants in the 1 yr and 2 yr follow-up surveys had
similar baseline characteristics to the overall group of
study participants at enrolment. This suggests that partici-
pants involved in the two follow-up surveys are reasona-
bly representative of the original study group.

1 yr follow-up

For the 46 participants, all markers of asthma morbidity
and health service utilization showed an improvement 12
months after completion of the intervention trial (table 2).
However, it was only the more frequent markers (i.e. the less
severe markers) that showed statistically significant im-
provements; other markers (i.e. the more severe markers)
generally showed similar improvements, but these were
not statistically significant because of the small numbers
involved.

2 yr follow-up

At the 2 yr follow-up (table 3), there was a significant
improvement in all but one of the markers of asthma mor-
bidity and health service utilization. The number of partic-
ipants reporting "more than 7 days out of action" was the
same as preintervention levels, but other markers of severe
asthma such as emergency department visits, hospital
admissions and "most nights woken with asthma" im-
proved.

Table 1.  –  Baseline characteristics of participants initially enroled in the Wairarapa asthma
programme and those completing the 1 yr and 2 yr follow-up surveys

Enrolment
participants

(n=69)

1 yr
participants

(n=46)

2 yr
participants

(n=58)
Demography

Mean age  yrs
Females  n
Smokers  n

Use of medical services
Nonemergency visit to doctor  n
Emergency visit to general practitioner  n
Hospital emergency department visit  n
Hospital admissions  n

Asthma morbidity
Woken with asthma/coughing most nights  n
Greater than 7 days "out of action"  n

Asthma self-management
Peak flow meter  n
Written management plan  n

38
55
32

54
28
13
10

20
15

37
9

(80)
(46)

(78)
(41)
(19)
(14)

(29)
(22)

(54)
(13)

36
36
19

37
18
8
8

14
8

27
7

(88)
(41)

(80)
(39)
(17)
(17)

(30)
(17)

(59)
(15)

38
48
27

47
25
11
10

14
10

32
8

(83)
(47)

(81)
(43)
(19)
(17)

(24)
(17)

(55)
(14)

Values in parenthesis are percentages.

Table 2.  –  Before and after comparison of markers of
asthma morbidity and health service utilization for par-
ticipants completing the 1 yr follow-up study (n=46)

Before After p-value
Nonemergency visits to a doctor
Emergency visits to a general 
   practitioner
Emergency visits to a hospital
   emergency department
Hospital admissions
Woken by asthma most nights in the
   last year
More than 7 days out of action

80 (37)
39 (18)

20 (9)

17 (8)
30 (14)

17 (8)

35 (16)
13 (6)

15 (7)

9 (4)
11 (5)

7 (3)

<0.001
0.004

0.58

0.22
0.02

0.11
Values are presented as percentages of the total number of sub-
jects, and absolute number of subjects in parenthesis. All out-
comes are for the previous 12 months.

Table 3.  –  Before and after comparison of markers of
asthma morbidity and health service utilization for par-
ticipants completing the 2 yr follow-up study (n=58)

Before After p-value
Nonemergency visits to a doctor
Emergency visits to a general 
   practitioner
Emergency visits to a hospital
   emergency department
Hospital admissions
Woken by asthma most nights in the
   last year
More than 7 days out of action

81 (47)
43 (25)

19 (11)

17 (10)
29 (14)

17 (10)

40 (23)
16 (9)

5 (3)

5 (3)
9 (5)

17 (10)

<0.001
0.001

0.02

0.04
0.02

1.00
Values are presented as percentages of the total number of sub-
jects, and absolute number in parenthesis. All outcomes are for
the previous 12 months.
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Trends over time

For the 41 participants completing the initial survey, 1
yr follow-up survey and 2 yr follow-up survey, there was a
significant trend in improvement in three of the six meas-
ures of asthma control (table 4). There was also a nonsig-
nificant improvement in the proportion of visits to an
emergency department and the proportion of hospital ad-
missions over this period.

Self-management

At 30 months, 24% of participants reported that they
usually monitored their peak flow rates daily or more
often, but this increased to 73% during a "bad" attack of
asthma. Fifty (86%) of the participants increased the am-
ount of their inhaled steroids at some stage in the preced-
ing 12 months, of which 48% referred directly to the plan
to help them decide to do so. Approximately equal pro-
portions (45 versus 41%) had referred to either the "peak
flow" or "symptom" sides to help decide to initiate this
increase in their inhaled steroids. Twenty five (43%) par-
ticipants had taken a course of prednisone for their asthma
in the preceding 12 months, of whom 40% had referred to
the plan to self-initiate this management.

Discussion

This study is apparently the first long-term follow-up of
participants who have completed an asthma self-manage-
ment programme. In a group of patients with relatively
severe asthma, a long-term reduction in asthma morbidity
and requirement for acute medical services was achieved
through the credit card self-management plan system of
care. It suggests that self-assessment and self-management
skills learnt through the introduction and use of the credit
card plan are likely to be maintained in the long-term in
adult asthmatic patients.

The interpretation of these findings is dependent on the
validity of the outcome measures of asthma morbidity and
requirement for acute medical services used in this study.
The two measures of asthma morbidity, "woken by asthma
most nights" and more than "7 days out of action", are both
subjective and likely to be influenced by recall and inter-
pretation, although there is no reason to believe that these
problems would differ between the time periods being com-

pared. The reasons for the different pattern for "more than
7 days out of action", in comparison with other outcome
measures, is unclear, but the change in the instructions for
interviewers for this question may account for the lack of
evidence of improvement of this measure over time.

The measures of utilization of acute medical services
are more likely to reflect real improvements in asthma
morbidity [16]. The requirement for acute medical serv-
ices declined progressively throughout the 2 yr period, with
a reduction of approximately two-thirds in emergency vis-
its to a general practitioner or emergency department, and
a similar reduction in hospital admissions. Indeed, from a
clinical perspective, the reduction in hospital admissions
and emergency department visits is also likely to reflect a
reduction in the risk of mortality as both are recognized
risk factors for asthma mortality [17]. Our findings are
also consistent with the observation of ABRAMSON et al. [18]
that cases of asthma death were less likely to have had a
written management plan than controls with nonfatal as-
thma hospital admissions.

Other considerations include the influence of the health-
care system in which the management plan was used and
the cultural issues relating to the Maori community that
participated in this study. Maori are disadvantaged in terms
of socio-economic status and access to medical care [19],
a situation that contributed to our decision to undertake the
study in this particular community, working in partnership
with Maori community health workers using marae-based
clinics. This system of delivery of the management plan is
likely to be relatively unique to New Zealand, although
analogous approaches may apply in other disadvantaged
communities in other countries. For example, a similar
self-management plan was found to be effective in a socio-
economically depressed community in lower Eastside, New
York city when introduced through an intensive hospi-
tal-based outpatient treatment and education programme
[20]. It is likely that the efficacy of the credit card man-
agement plan may well apply to other populations, al-
though the appropriate method of delivery will vary.

The findings relating to self-management behaviour
were of interest when one considers the likely requirement
to refer to the asthma self-management plan in the long
term. One feature that was generally followed by the pat-
ients at some time was the instruction to increase the dose
of their inhaled corticosteroids in response to worsening
asthma. This intervention was undertaken by over 80% of
the patients at some stage during the last year of the study
period. On about one half of the occasions, this increase

Table 4.  –  Trend in markers of asthma morbidity and health service utilization for
participants completing both the 1 yr and 2 yr follow-up studies (n=41)

Before 1 yr
after

2 yrs
after

p-value

Nonemergency visits to a doctor
Emergency visits to a general 
   practitioner
Emergency visits to a hospital
   emergency department
Hospital admissions
Woken by asthma most nights
   in the last year
More than 7 days out of action

83 (34)
41 (17)

20 (8)

17 (7)
29 (12)

17 (7)

39 (16)
15 (6)

17 (7)

10 (4)
12 (5)

7 (3)

37 (15)
12 (5)

7 (3)

5 (2)
10 (4)

15 (6)

<0.001
0.002

0.10

0.07
0.02

0.70
Values are presented as percentages of the total number of subjects, and absolute number
in parenthesis. All outcomes are for the previous 12 months.
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occurred following direct reference to the plan. With res-
pect to starting a course of oral corticosteroids in the
situation of an asthma attack, 40% did so without the
requirement for a medical consultation. These findings
suggest that the initial introduction and experience with
the plan as part of an educational programme may lead to
self-management skills and behaviour that are maintained
long term. In particular, this may emphasize the impor-
tance of the plan as an aide-mémoire for the attainment of
self-management skills if the steps are simple to carry out.

These findings complement those from the randomized
controlled study of guided self-management from Finland,
in which compliance with self-management instructions
was assessed [1]. Over a 12 month period patients fol-
lowed their instruction to double the dose of inhaled corti-
costeroids on 62% of occasions when the peak flow fell to
<85%. On most of these occasions the inhaled corticoster-
oid dose was increased during the first day on which the
peak flow values fell below this level and the patients
maintained the higher dose for at least 1 week. With res-
pect to the instruction to start oral corticosteroids when
the peak flow fell to <70%, this was followed on 77% of
occasions. Although compliance with the regular use of
inhaled corticosteroids was not directly assessed in this
study, the observation that similar doses of inhaled corti-
costeroids were prescribed before and after introduction of
the self-management plan suggests that the improvement
in morbidity noted in this study was related to improved
compliance, rather than an increased prescribed dose of this
therapy.

One issue that the present study has not addressed is the
level of peak flow at which therapeutic interventions were
undertaken. The credit card plan suggests falls in peak
flow to less than 80% and 60% of predicted value or best
achieved values for doubling the dose of inhaled corticos-
teroids and starting a course of oral steroids, respectively.
In contrast, the plan employed in the Finnish study and
which was shown to be effective in the management of
asthma, utilized levels of 85% and 70% for these cor-
responding therapeutic interventions [1]. In view of the
efficacy demonstrated using these different systems, ap-
propriate therapeutic guidelines within this range of peak
flow levels could be recommended, according to the doc-
tor's preference and the individual requirements of the pat-
ient.

With respect to peak flow monitoring, this was under-
taken by patients during periods of unstable asthma, rather
than when under good control. This observation is consist-
ent with previous reports of poor compliance with daily
peak flow monitoring when patients have stable asthma
[12, 21], yet good compliance in association with a man-
agement plan during symptomatic exacerbations of asth-
ma [1]. This would suggest that after a period of intensive
peak flow monitoring and instruction in the use of man-
agement plans, during which the patient attains the neces-
sary knowledge and self-management skills, patients can
be advised to preferentially monitor their peak flows dur-
ing periods of unstable asthma. While these guidelines are
likely to be suitable for most patients, it still seems advisa-
ble to recommend that more frequent peak flow monitor-
ing is undertaken by patients at high risk of morbidity or
mortality, or those recognized as poor perceivers of asth-
ma severity [22]. One pragmatic approach would be to
recommend that, apart from patients who are unable to per-

ceive deteriorating asthma or those with "brittle asthma",
patient recognition of nocturnal asthma or increased beta
agonist use should prompt a doubling of the dose of their
inhaled steroids, commencement of peak flow monitoring
and a formal following of their management plan.

In conclusion, this study suggests that a long-term re-
duction in asthma morbidity and requirement for acute
medical services can result following the introduction of
the adult "credit card" asthma self-management plan. It also
suggests that the self-management skills learnt through
the intensive introduction and use of the plan are main-
tained long term.

Acknowledgements: The authors are particularly grate-
ful to the participants in the programme, and to the Marae
Committees of Tuhirangi Marae, Hauariki Marae, Papawai
Marae, Ngawaka, Te Hepara Pai Marae, Te Kapua o te Rangi
Marae, and Te Ore Ore Marae.

References

1. Lahdensuo A, Haahtela T, Herrala J, et al. Randomised
comparison of guided self-management and traditional
treatment of asthma over one year. BMJ 1996; 312: 748–
752.

2. Ignacio-Garcia JM, Gonzalez-Santos P. Asthma
self-management education program by home monitoring
of peak expiratory flow. Am J Respir Crit Care Med
1995; 151: 353–359.

3. Beasley R, Cushley M, Holgate ST. A self-management
plan in the treatment of adult asthma. Thorax 1989; 44:
200–204.

4. D'Sonza W, Te Karu H, Fox C, et al. Community-based
asthma care: trial of a "credit card" asthma self-manage-
ment plan in a New Zealand Maori Community. Eur
Respir J 1994; 7: 1260–1265.

5. D'Souza W, Burgess C, Ayson M, Crane J, Pearce NE,
Beasley R. Trial of a "credit card" asthma self-manage-
ment plan in a "high" risk group of asthmatics. J Allergy
Clin Immunol 1996; 97: 1085–1092.

6. Ayres JG, Campbell LM. A controlled assessment of an
asthma self-management plan involving a budesonide
dose regimen. Eur Respir J 1996; 9: 886–892.

7. Jones KP, Mulle MA, Middleton M, et al. Peak flow
based asthma self-management: a randomised controll-
ed study in general practice. Thorax 1995; 50: 851–857.

8. Grampian Asthma Study of Integrated Care (GRASSIC).
Effectiveness of routine self-monitoring of peak flow in
patients with asthma. Br Med J 1994; 308: 564–567.

9. Partridge MR. Asthma: guided self management - should
help adults. BMJ 1994; 308: 547–548.

10. Fishwick D, Beasley R. Use of peak flow-based
self-management plans by adult asthmatic patients. Eur
Respir J 1996; 9: 861–865.

11. Gibson PG, Wlodarczyk J, Hensley MJ, et al. Using qual-
ity-control analysis of peak expiratory flow recordings to
guide therapy for asthma. Ann Intern Med 1995; 123:
488–492.

12. Verschelden P, Cartier A, L'Archeveque J, Trudeau C,
Malo JL. Compliance with and accuracy of daily self-
assessment of peak expiratory flows (PEF) in asthmatic
subjects over a three month period. Eur Respir J 1996; 9:
880–885.

13. Charlton I, Charlton G, Broomfield J, Mullee MA.



616 W.J. D'SOUZA ET AL.

Evaluation of peak flow and symptoms only self manage-
ment plans for control of asthma in general practice. Br
Med J 1990; 301: 1355–1359.

14. Beasley R, D'Sonza W, Te Karu H, et al. Trial of an
asthma action plan in the Maori community of the Waira-
rapa. NZ Med J 1993; 106: 336–338.

15. SAS Procedures Guide. Cary, NC, SAS Institute, 1988.
16. Mülhauser I, Richter B, Kraut D, et al. Evaluation of a

structured treatment and leaching programme on asthma.
J Int Med 1991; 230: 157–164.

17. Crane J, Pearce NE, Burgess C, Woodman K, Robson B,
Beasley R. Markers of risk of asthma death or readmis-
sion in the 12 months following a hospital admission for
asthma. Int J Epidemiol 1992; 21: 737–744.

18. Abramson M, Criver J, Bailey M, et al. Asthma manage-
ment is related to morbidity and mortality from asthma.

Programme and Abstracts of the Annual Scientific Meet-
ing of the Thoracic Society of Australia and New Zea-
land, Wellington, April, 1997; A35: 83.

19. Pomare E, Tutengaehe H, Ramsden I, Hight M, Pearce
NE, Ormsby V. Asthma in Maori people. NZ Med J 1992;
105: 469–470.

20. Mayo PH, Richman J, Harris HW. Results of a program
to reduce admissions for adult asthma. Ann Intern Med
1990; 112: 864–871.

21. Malo JL, L'Archeveque JL, Trudeau C, et al. Should we
monitor peak expiratory flow rates or record symptoms
with a simple diary in the management of asthma? J
Allergy Clin Immunol 1993; 91: 702–709.

22. Kendrick AH, Higgs CMB, Whitfield MJ, Laszlo G.
Accuracy of perception of severity of asthma: patients
treated in general practice. BMJ 1993; 307: 422–444.


