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INTRODUCTION
The pharmacological treatment required to
attain satisfactory control of asthma has been
categorised into five steps by the British
Thoracic Society British Guidelines on Asthma
Management (BGAM) [1].

Patients who suffer an asthma attack have been
estimated to cost the National Health Service
(NHS) a mean £381 over the course of a year
compared with £108 for those patients who do
not [2].Therefore, improving primary care
management may lead to fewer asthma
exacerbations thereby reducing healthcare costs
and pressures on hospital services.

The aim of this study was to determine the
factors affecting the annual primary care cost of
managing asthma patients initially on BGAM
steps 2/3.

METHODOLOGY
Asthma-related primary care resource utilisation
was obtained from the DIN-link database, which
contains information on 0.9 million live patients
managed by approximately 360 GPs in 100
nationally distributed general practices (using
AAH Meditel software).

A data set was created for patients who were
prescribed twice-daily inhaled steroids and who
were on steps 2 or 3 during 1993.
• Patients were followed up over five years.
• The data set was stratified by: patients’ age,

treatment step, and compliance with inhaled
steroids.

• Differences in resource use between different
years on treatment were tested for statistical
significance using the Chi-Square test.

• Unit resource costs at 1999/2000 prices were
obtained from published sources [3-7] and
applied to the resources used to estimate the
mean annual cost per patient.

Patients were assigned to a BGAM treatment
step based upon the highest regimen they
received during the previous year.

Time between prescription issues for the inhaled
steroids taking into account prescription size
and dosing instruction was used as a proxy for
compliance. One hundred percent compliance
was considered to have occurred when the
elapsed time between successive prescriptions
was exactly equal to the theoretical duration of
the earlier prescription.

Patients were defined as being in a high
compliance band if their compliance for inhaled
steroids was between 71% and 100%; a medium
compliance band if their compliance for inhaled
steroids was between 31% and 70%; and a low
compliance band if their compliance for inhaled
steroids was between 0% and 30%.

DISCUSSION
There was an approximately three-fold increase in costs between low and
high compliers. However, the ratio of the number of prescriptions of inhaled
steroids to short-acting beta-2 agonists increased in accordance with better
compliance, suggesting that high complying patients are better controlled
than those who are poorer compliers [8].
Compliance may be varying in accordance with disease severity. High
compliers may be incurring more primary care costs due to them having
more severe asthma and using more healthcare resources.Alternatively
patients who are high compliers with their steroid inhalers may also be high
compliers with other prescription items.
In most instances, patients managed on steps 2/3 had a lower compliance
rate than those managed on steps 4/5. Furthermore, for patients on the
same BGAM step in year 5, the higher the step they were managed on
during year 3, the better their compliance during year 5 (except for children
<16 years of age who were on steps 2/3 during year 5).
Additionally, there were 38 patients in the DIN-link database who were on
steps 2/3 during 1997 and who were being prescribed a once-daily inhaled
steroid.Their mean compliance rate with once-daily inhaled steroids was 77%,
compared to 59% among those taking twice-daily inhaled steroids (p<0.001).
• These differences may be due to once-daily inhaled steroids facilitating

better compliance and/or the selection criteria of patients chosen for
management with once-daily inhaled steroids and/or the characteristics
of ‘innovating’ general practitioners and their catchment populations.

Limitations 

The analysis was limited to patients managed on BGAM steps 2/3 for at
least one year in the DIN-Link database.The analysis did not consider:
• Patients who were lost to follow-up.
•The clinical consequences of poor asthma control, such as an asthma attack.
• Secondary care costs as a result of limitations in the DIN-Link database.
Patients were not randomised and hence confounding factors may exist.
The economic comparisons were retrospective.
However, the resource use contained within the DIN-Link database reflects
clinical practice on a large number of patients.

CONCLUSION
A substantial percentage of patients are poor compliers with twice-daily
inhaled steroids. On average, 25% of patients have compliance rates
estimated at 30% or less. Furthermore, the use of once-daily inhaled
steroids is associated with higher compliance rates. High compliance
associated with increased use of inhaled steroids was not associated with a
reduction in the cost of other primary care resource use, although the
ratio of the number of prescriptions for inhaled steroids to short acting
beta-2 agonists increased suggesting that patients’ asthma was better
controlled. Overall, the primary care cost of managing a patient starting on
steps 2/3 was most strongly influenced by whether that patient moved on
to steps 4/5 or continued on the same step. If a patient continued to be
managed on steps 2/3, costs were influenced in descending order of impact
by: compliance band; previous BGAM step; and the patient’s age.
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RESULTS

The DIN-link data set comprised 4,519 patients who were on
steps 2/3 during 1993 and who were prescribed twice-daily
inhaled steroids. Of these, 1,218 (27%) patients were <16 years
of age, 2,959 (65%) were between 16-69 years of age and 342
(8%) were >69 years of age.

The management of these patients is shown in Figure 1.
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Figure 1:  Movement of patients taking twice-daily inhaled steroids between 
                             BGAM treatment steps over five years.

Compliance Profiles 

Compliance increased with age and was better among
patients on steps 4/5 than steps 2/3.The exception was <16
year old children whose compliance rate during year 1 was
the same irrespective of treatment step (Table 1).

The ratio of the number of prescriptions for inhaled steroids
to short-acting beta-2 agonists tended to increase in
accordance with better compliance, irrespective of BGAM
step, for all age groups (Figure 2).

Primary Care Costs Stratified by BGAM Step and Compliance

The mean annual cost per patient increased in accordance
with better compliance with twice-daily inhaled steroids in 
all age groups, except for patients >69 years of age who were
on steps 4/5 during year 5 (Figures 3-5).The mean annual 
cost of managing these patients was higher in the medium
compliance band than the high compliance band.
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Figure 2:  Ratio of the number of prescriptions for inhaled steriods to short-acting beta-2 agonists 
                     stratified by BGAM step and compliance.

Children <16 years of Children <16 years of Children <16 years of 
age during year 1 on: age during year 3 on: age during year 5 on:

Compliance band
Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p
(n=905) (n=5) (n=598) (n=9) (n=443) (n=15)

Low 20% 0% ns 39% 11% ns 42% 27% ns
Medium 48% 80% ns 38% 44% ns 36% 47% ns
High 32% 20% ns 23% 44% ns 21% 27% ns
Mean compliance rate 56% 55% 45% 61% 45% 50%

Patients between 16-69 years Patients between 16-69 years Patients between 16-69 years 
of age during year 1 on: of age during year 3 on: of age during year 5 on:

Compliance band
Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p
(n=2099) (n=29) (n=1457) (n=69) (n=1167) (n=96)

Low 17% 14% ns 26% 13% <0.05 27% 14% <0.05
Medium 43% 38% ns 35% 30% ns 35% 35% ns
High 40% 48% ns 38% 57% <0.05 38% 51% ns
Mean compliance rate 61% 66% 56% 69% 56% 65% 

Patients >69 years of Patients >69 years of Patients >69 years of 
age during year 1 on: age during year 3 on: age during year 5 on:

Compliance band
Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p Steps 2/3 Steps 4/5 p
(n=288) (n=3) (n=206) (n=11) (n=137) (n=20)

Low 6% 0% ns 12% 0% ns 10% 10% ns
Medium 30% 0% ns 29% 27% ns 29% 15% ns
High 64% 100% ns 59% 73% ns 61% 75% ns
Mean compliance rate 73% 92% 69% 80% 69% 73%

 Table I:  Compliance profiles stratified by year and BTS step for each age group. 
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Figure 5:  Mean annual cost of patients >69 years of age stratified by compliance.
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Figure 4:  Mean annual cost of patients between 16-69 years of age stratified by compliance.
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Figure 3:  Mean annual cost of patients <16 years of age stratified by compliance.
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