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the Quality of Drug Prescribing for
Asthma
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Objective. To compare different indicators for assessing the quality ofdrug prescribing
and establish their agreement in identifying doctors who may not adhere to treatment
guidelines.
Data Sources/Study Setting. Data from 181 general practitioners (GPs) from The
Netherlands. The case of asthma is used as an example because, in this area, different
quality indicators exist whose validity is questioned. The study is part of the European
Drug Education Project.
Study Design. Spearman rank correlations were assessed among the GPs' scores on
self-report instruments, aggregated prescribing indicators, and individualized prescrib-
ing indicators. Kappa values were calculated as agreement measures for identifying
low adherence to the guidelines.
Data Collection. Prescribing data from GPs were collected through pharmacies,
public health insurance companies, or computerized GP databases. Two self-report
instruments were mailed to the GPs. The GPs first received a questionnaire assessing
their competence regarding the treatment of asthma patients. Three months later they
received a series of 16 written asthma cases asking for their intended treatment for
each case.
Principal Findings. Correlations between scores based on self-report instruments
and indicators based on actual prescribing data were mostly nonsignificant and varied
between 0 and 0.21. GPs identified as not adhering to the guidelines by the prescribing
indicators often had high scores on the self-report instruments. Correlations between
0.20 and 0.55 were observed among indicators based on aggregated prescribing data
and those based on individualized data. The agreement for identifying low adherence
was small, with kappa values ranging from 0.19 to 0.30.
Conclusions. Indicators based on self-report instruments seem to overestimate guide-
line adherence. Indicators assessing prescribing quality at an aggregated level give
clearly different results, as compared to indicators evaluating prescribing data on an
individual patient level. Caution is needed when using such prescribing indicators to
identify low adherence to guidelines. Further validation studies using a gold standard
comparison are needed to define the best possible indicator.
Key Words. Asthma, drug utilization, quality indicators, physician practice patterns,
guideline adherence
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The need for cost-effective health care has stimulated intense interest in
systematic quality assessment and efficient quality improvement in general
practice (Grol et al. 1994; Palmer 1997). Many professional societies have
developed and distributed guidelines to improve the quality of medical prac-
tice, but it has become clear that additional activities are needed to implement
such recommendations (Grol 1992; Granados,Jonsson, Banta, et al. 1997).
Targeting physicians likely to benefit most from interventions will improve
the cost-effectiveness of such programs. Valid performance indicators are
essential to identify physicians who do not provide optimal care and who
might be in need of (educational) intervention strategies. Such indicators
are also needed for the evaluation of interventions (Headrick, Crain, Evans,
et al. 1996).

Good performance indicators should measure aspects of care con-
trolled by the health care provider (Giuffrida, Gravelle, and Roland 1999).
They should be based on the process (i.e., the care provided) and not on
the outcome of care (e.g., health status of patients) (Brook, McGlynn, and
Cleary 1996). Evidence-based guidelines are often used for defining explicit
performance criteria (Fang, Mittman, and Weingarten 1996). Adherence to
such guidelines is seen as good quality of care. Currently, many different
performance indicators are in use, all with (theoretical) advantages and dis-
advantages. Little is known about the validity and agreement among these
indicators. The objective of this study is to evaluate the concurrent validity of
different quality indicators for drug prescribing. The case of asthma treatment
is used as an example.

The most accurate measure of performance would be based on a thor-
ough review of medical records giving information about the full clinical and
treatment history of individual patients. Due to privacy regulations and lack
of databases that include detailed, anonymous medical records, this is not

This study was financially supported by The Netherlands Department of Health, Well-being
and Sports, the EU BIOMED I Programme (contract BMHI-CT93-1377), and the PECO-NIS
Programme (contract ERB-CIPD-CT940231).
C. C. M. Veninga, M.Sc.Pharm., Ph.D.; P. Denig, M.Sc.Pharn., Ph.D., Assistant Professor of
Drug Utilization Studies; L. G. Pont, B.Sc., B.Pharm.; and F. M. Haaijer-Ruskamp, M.Sc.,
Ph.D., Professor ofDrug Utilization Studies are from Northern Centre for Healthcare Research,
Department of Clinical Pharmacology, University of Groningen, The Netherlands. Address
correspondence to P. Denig, Ph.D., Assistant Professor of Drug Utilization Studies, Northern
Centre for Healthcare Research, Department ofClinical Pharmacology, University ofGroningen,
Antonius Deusinglaan 1, 9713 AV Groningen, The Netherlands. This article, submitted to Health
ServicesResearch on April 14, 1999, was revised and accepted for publication onJanuary 24, 2000.



Asthma Drug Prescription 145

a realistic option. Therefore, alternative methods are needed to assess the
quality of drug prescribing.

On the one hand, self-report instruments can be used, asking physicians
to record their prescribing for actual or written simulated cases or to complete
competence or performance questionnaires. One advantage of such methods
is that an accurate assessment can be made of the appropriateness of the
answers using explicit criteria. Moreover, these instruments are easy to apply
and can cover a wide range of subjects. The obvious disadvantage is that
physicians may try to do their best, resulting in discrepancies between self-
reported and actual performance (Jones, Gerrity, and Earp 1990; Rethans,
van Leeuwen, Drop, et al. 1990; Adams et al. 1999). In the case ofasthma, both
competence questionnaires and self-recording of actual prescribing behavior
have been used to assess prescribing quality (Smeele, Grol, van den Bosch,
et al. 1996; Tomson et al. 1997).

Alternatively, available databases of actual performance data can be
used. Automated databases containing information on the drugs prescribed
or dispensed to patients are available in most developed countries. These
databases lack information about the patients' clinical history butmay include
information on the age and gender ofthe patients and often include some kind
ofpatient identification number. Most performance indicators based on actual
prescribing data used so far do not incorporate any of this patient information
(Bateman, Eccles, Campbell, et al. 1996; De Vries et al. 1999). Instead,
prescribing is summarized per physician at an aggregated level. In the case
of asthma, commonly used indicators are the ratio of prophylactic to bron-
chodilator drugs prescribed or the percentage of specific drugs prescribed
(Naish, Sturdy, and Toon 1995; Feder, Griffiths, Highton, et al. 1995; Shelley
et al. 1996; Griffiths, Sturdy, Naish, et al. 1997; Lang, Sherman, and Polansky
1997; Aveyard 1997). These aggregated measures are easy to develop but
give an ambiguous assessment of prescribing performance. The extent to
which individual patients are truly treated in agreement with the guideline
recommendations is not clear (Bateman, Eccles, Campbell, et al. 1996).

Evaluating the treatment prescribed to individual patients would give
a more precise measure (Hallas and Hansen 1993; Hallas and Nissen 1994).
For an accurate assessment ofprescribing for asthma, it is relevant to evaluate
the dosing schedules of the drugs prescribed and whether bronchodilators
and prophylactic drugs are combined for individual patients (Roberts 1997).
Using the data available in most prescribing databases, it is possible, al-
though more complicated, to conduct evaluations at an individual instead
of an aggregated level. The European Drug Education Project group jointly
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developed indicators describing prescribing for asthma at the individual
level (Veninga, Lagerlov, Wahlstrbm, et al. 1999). These indicators describe
guideline adherence for maintenance treatment at the patient level and for
asthma exacerbations at the episode level.

None of the indicators-either based on self-report data, on aggregated
prescribing data, or on individualized prescribing data-can be seen as the
true measure of the quality of health care provided by a physician. They all
have limitations and are all indicators ofperformance. It is not clear, however,
to what extent they measure the same thing nor whether it makes a difference
which indicator is used when trying to identify physicians who may not
provide adequate health care. We have used the example ofasthma treatment
to examine the concurrence among the three types ofperformance indicators.
In particular, we have evaluated the extent to which these indicators agree on
which physicians adhere the least to guidelines and thus may be providing
suboptimal care.

MATERIAL AND METHODS

Guideline Recommendations

The Dutch guidelines for general practice available at the time ofthe data col-
lection were used to define the quality of prescribing performance (Bottema,
Fabels, van Grunsven, et al. 1992; Van der Waart, Dekker, Nijhoff, et al. 1992).
These guidelines emphasize a stepwise approach. They recommend initiating
anti-inflammatory therapy if the patient uses bronchodilators continuously.
If adequate control is not achieved (as indicated by a high daily use of
bronchodilators), the dosage of inhaled corticosteroids should be increased.
The guidelines explicitly state that the definitions of "continuous use" and
"high daily use" are somewhat arbitrary because the literature is ambiguous
on this matter. In the update of the guidelines in 1997, the recommendations
are more specific: asthma patients who need more than one inhalation of
a bronchodilator per day during two to four weeks should receive inhaled
corticosteroids (Geijer, Van Hensbergen, Bottema, et al. 1997). In cases of
severe exacerbations, oral corticosteroid courses are recommended, and the
routine use of antibiotics is discouraged.

Indicatorsfor Maintenance Treatment

Two indicators for maintenance treatment were developed using self-reports
from general practitioners (GPs). The first was based on a questionnaire
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assessing the competence of the GPs regarding asthma treatment, including
five questions about maintenance treatment (Table 1, competence- 1). The pro-
portion of the GPs' responses in agreement with the guidelines was expressed
in this indicator. The second indicator was based on a series of seven written
cases and expressed the proportion of cases for which the GP recommended a
change in inhaled corticosteroid treatment in agreement with the guidelines
(Table 1, written cases- 1). Furthermore, two indicators based on aggregated
prescribing data were included in the analysis. One was the commonly used
ratio of prophylactic to bronchodilator drugs prescribed (Table 1, ratio). The
other was the proportion of patients on asthma medication using inhaled
corticosteroids (Table 1, inhaled corticosteroids). This latter indicator focuses on
the patient level but disregards any information on dosage or how drugs are
combined. Finally, two indicators were included describing the prescribing
quality on an individual patient level. These two indicators each measure
a different aspect of asthma treatment. One focuses on the continuous use
of bronchodilators without inhaled corticosteroids (Table 1, continuous use).

Table 1: Indicators for Maintenance and Exacerbation Treatment
Self-Report Instruments
Competence-1: Proportion of the GP's responses, in agreement with the guidelines, to five

questions about maintenance treatment
Written cases-1: Proportion of seven maintenance cases for which the GP increased the level of
inhaled corticosteroids in agreement with the guidelines

Competence-2: Proportion of the GP's responses, in agreement with the guidelines, to six
questions about exacerbation treatment

Written cases-2: Proportion of nine exacerbation cases for which the GP prescribed oral
corticosteroids in agreement with the guidelines

Aggregated Prescribing Data
Ratio: Ratio of inhaled corticosteroids (prophylactic) to bronchodilator drugs (t2 agonists and

anticholinergics) dispensed to the GP's patients (in DDDs)
Inhaled corticosteroids: Proportion of the GP's patients using inhaled corticosteroids of all patients

prescribed anti-asthmatic drugs

Individualized Prescribing Data
Continuous use: Proportion of the GP's patients using on average per day > 0.25 DDD inhaled
bronchodilators (32 agonists and anticholinergics) without anti-inflammatory treatment
(inhaled corticosteroids and cromoglycates) of all the GP's patients receiving inhaled
bronchodilators

Low corticosteroids: Proportion of the GP's patients using on average per day > 0.5 DDD inhaled
bronchodilators and < 0.5 DDD inhaled corticosteroids of all the GP's patients receiving a
combination of inhaled bronchodilators and corticosteroids

Oral corticosteroids: Proportion of oral corticosteroid courses of all antibiotic and oral
corticosteroid courses dispensed to the GP's patients receiving anti-asthmatic drugs
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Thus, it addresses the matter of starting inhaled corticosteroids in time, the
second step of asthma treatment. The other focuses on the use of inadequate
levels of inhaled corticosteroids (Table 1, low corticosteroids). This deals with
increasing the dosage of inhaled corticosteroids in time, the third step of
asthma treatment. To express the level of drug use for these indicators, the
number of defined daily dosages (DDD) (WHO Collaborating Centre for
Drug Statistics Methodology 1996) prescribed was calculated. The defined
daily dosage methodology standardizes drug quantities, thus allowing direct
comparisons among amounts of drugs that differ in potencies, as is the case
for different bronchodilators. Based on the treatment guidelines for asthma,
"continuous use" of bronchodilators was defined as using, on average, more
than 0.25 DDD per day during a six-month period and "high daily use" as
more than 0.5 DDD per day. For the bronchodilators commonly prescribed
in The Netherlands, salbutamol, terbutaline, and ipratropium, more than 0.25
DDD per day equals an average of more than one-half to two inhalations a
day, and more than 0.5 DDD equals more than one to four inhalations a
day. Based on the treatment guidelines, the dose of inhaled corticosteroids
should be increased, not maintained at the lowest level, when adequate
control is not achieved. For the commonly prescribed inhaled corticosteroids,
beclometasone and budesonide, the lowest level advised is 400 jg per day,
which equals 0.5 DDD per day.

Indicatorsfor Exacerbation Treatment

For exacerbation treatment, two indicators were developed using self-report
instruments. The first one was based on the competence questionnaire, includ-
ing six questions about treatment of exacerbations, and again expressed the
proportion of responses in agreement with the guidelines (Table 1, competence-
2). The second indicator concerned responses to nine written cases and
expressed the proportion of oral corticosteroid courses recommended for
cases where such treatment was advised according to the guidelines (Ta-
ble 1, written cases-2). Finally, one indicator was included for assessing the
quality of exacerbation treatment using actual prescribing data (Table 1, oral
corticosteroids). For this indicator, exacerbations were defined as all episodes
for which oral glucocorticosteroid courses or specified antibiotics (Table 2)
were dispensed to patients who also receive anti-asthmatic drugs as defined
in the Anatomical Therapeutic Chemical classification index (ATC code
R03) (WHO Collaborating Centre for Drug Statistics Methodology 1996).
As most asthma exacerbations in The Netherlands are treated with either an
oral glucocorticosteroid or a course of antibiotics, prescriptions for both are
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Table 2: Drugs Included in the Analysis
ATC Code Inclusion Criteria

R03 Anti-asthmatic drugs only inhalation or oral
H02AB Glucocorticosteroids only oral; < 14 days, according to dosage schedule;

< 30 DDD if no dosage schedule available
JOIAA Tetracyclines only oral; < 14 days, according to dosage schedule
JOiC Beta-lactam antibacterials, only oral; < 14 days, according to dosage schedule

Penicillines
JOlDA Cefalosporins and related only oral; < 14 days, according to dosage schedule

substances
JOlFA Macrolides only oral; < 14 days, according to dosage schedule

needed as markers for asthma exacerbations (Smeele, van Schayck, van den
Bosch, et al. 1998; Gerrits et al. 1999).

Sample and Data Collection

A total of 181 GPs were included in the study. This was the total number of
GPs in 24 Dutch local counseling groups participating in the European Drug
Education Project. Within the framework of this project, prescribing data
were collected, and all GPs received a competence questionnaire by mail in
1995. Three months later, written simulated cases regarding the treatment of
asthma were sent to the GPs of 12 randomly selected groups (90 GPs). As part
of the Project, the other 12 groups received written cases on another subject,
the treatment of urinary tract infections. The average age of the 181 GPs was
46.7 years, and their average practice size was 2,492 patients. These figures
are comparable to the national averages in 1995, the national average age
being 45.1 years and average practice size being 2,274 patients.

Prescribing data were available for 90.6 percent of the GPs. The re-
sponse rate after two reminders was 87.8 percent for the written simulated
cases and 87.3 percent for the competence questionnaire.

Data on drugs dispensed (Table 2) betweenJune 1995 and November
1995 to patients who received at least one anti-asthmatic drug (ATC code
R03) in this period were collected from pharmacies, from public health insur-
ance companies, or directly from computerized databases of dispensing GPs.
These automated databases are commonly used for these purposes in The
Netherlands. They contain information on all reimbursed drugs dispensed
to patients. All drugs included in the analyses are reimbursed. Pharmacy
databases contain information on drugs dispensed to both privately and
publicly insured patients. In The Netherlands, patients usually register with
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one pharmacy. In some areas in The Netherlands, no pharmacy is present and
GPs dispense drugs themselves. In these cases, automated databases of the
GPs containing similar information on dispensed drugs were used. For five of
the 24 GP groups, the patient population of the pharmacy database did not
satisfactorily overlap with that of the GPs. In these cases, databases of public
health insurance companies were used, which combine data from individual
pharmacies regarding drugs dispensed to publicly insured patients.

Data were restricted to people aged 18 to 49 to exclude children and
minimize inclusion of chronic obstructive pulmonary disease (COPD) pa-
tients. For all prescriptions, the number of DDDs dispensed was available.
Antibiotic and oral glucocorticosteroid prescriptions for chronic treatment
were excluded (according to dosage schedule > 14 days). The final data
material consisted of 18,177 prescriptions dispensed to 4,975 patients.

Validity ofInclusion Criteria

The prescribing data did not contain information on indication. The inclusion
criteria were validated in a pilot study using an automated database of 16 GPs
containing information on indications and prescribed drugs between July
1994 and December 1994. The indications were coded by the GPs according
to the International Classification of Primary Care (ICPC) (Lamberts and
Wood 1987). In this pilot study, all patients aged 18-49 years using one or
more anti-asthmatic drugs (ATC code R03) were included. Of these patients,
66 percent had diagnosed asthma according to the ICPC coding of the
GPs. The other patients had diagnoses such as dyspnoea (about 5 percent
of the patients), acute bronchitis (7 percent), COPD (5 percent), and hayfever
(4 percent), or no diagnosis was recorded (4 percent). If considering only
patients using inhaled bronchodilators, 69 percenthad diagnosed asthma, and
when the inclusion of patients was restricted to using inhaled corticosteroids,
79 percent had diagnosed asthma. Of all patients using a combination of in-
haled bronchodilators and inhaled corticosteroids, 85 percent had diagnosed
asthma. Oral corticosteroid or specified antibiotic courses (Table 2) prescribed
to patients aged 18-49 years using at least one anti-asthmatic drug were used
as markers of asthma exacerbations. The pilot study showed that 76 percent
of the prescriptions of these drugs were for exacerbations, according to the
ICPC coding of the GPs. In approximately 12 percent of the cases, asthma
patients received oral corticosteroids for other respiratory or upper airways
infections (not classified as asthma exacerbation), and in approximately 40
percent of the cases, they received one of the specified antibiotics for sinusitis,
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nonrespiratory infections, or other respiratory infections (not classified as
asthma exacerbation).

Analysis

To assess the overall concurrence among the different types of indicators,
Spearman rank correlations were calculated. Cohen's kappa was calculated
to evaluate the extent to which the indicators agreed on physicians who seem
to adhere the least to the guidelines. For the self-report instruments, explicit
criteria were used to assess whether the responses were in agreement with the
guidelines. GPs answering more than one-third ofthe questions or cases not in
agreement with the guideline recommendations were considered to have low
adherence. For the indicators based on actual prescribing data, there are no
explicit values for assessing agreement or nonagreement with the guidelines.
Therefore, low adherence to the guidelines was defined in two ways. First,
indicator scores below 1 s.d. from the mean value were defined as indicating
low adherence. Second, a fixed percentage of GPs having the lowest scores
on an indicator were defined as having a low adherence. An arbitrary cutoff
point of 25 percent was used. Analyses were conducted for both definitions
of low adherence.

RESULTS

The mean scores on both self-report instruments concerning maintenance
treatment were above 80 percent agreement with the guidelines (competence-
1 and written cases-1, Table 3). Many GPs had maximum scores, but 14.3
percent had a competence score that was considered suboptimal, and 20.5
percent had a suboptimal score on the written cases. Analysis of prescribing
data on an aggregated level showed a mean value of the ratio of prophylactic
to bronchodilator drugs of 0.68 (ratio, Table 3). Of all patients using anti-
asthmatic drugs, 58 percent were being prescribed inhaled corticosteroids
(inhaled corticosteroids, Table 3). On average, 28 percent of the patients using
inhaled bronchodilators received more than 0.25 DDD per day without ad-
ditional anti-inflammatory treatment (continuous use, Table 3). Of the patients
using inhaled bronchodilators in combination with inhaled corticosteroids,
17 percent used an inadequate inhaled corticosteroids level (low corticosteroids,
Table 3). Regarding exacerbation treatment, 79 percent of the competence
answers and 88 percent of the responses to the written simulated cases were
in agreement with the guidelines. Suboptimal scores on these two self-report
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instruments were observed for 13.4 and 11.4 percent of the GPs, respectively.
Looking at the actual prescribing data, however, only 30 percent of the
exacerbations appeared to be treated with oral corticosteroid courses (oral
corticosteroids, Table 3).

Regarding asthma maintenance treatment, the competence scores of
the GPs correlated only slightly with their scores on the prescribing data
indicators (Table 4). The highest correlation (0.211) was found between the
competence-i scores and the ratio of prophylactic to bronchodilator drugs.
No significant correlations were seen between the responses to written cases
and any of the other indicators. Among the indicators based on aggregated
prescribing data versus indicators based on individualized prescribing data,
some significant correlations were found. The ratio correlated significantly
with the other prescribing indicators, but the strength of these correlations
never reached a moderate level (Table 4). The inhaled corticosteroids indicator
did correlate moderately with one of the individualized indicators, but not at
all with the other (Table 4). Finally, there was no correlation between the two
indicators based on individualized prescribing data. Indicators for assessing
the treatment of asthma exacerbations also showed only slight correlations
between the self-report instruments and actual prescribing (Table 4).

Looking at the identification of GPs who may not adhere to the guide-
lines, there was again little agreement between the indicators based on self-
report data and on prescribing data (Table 5). At best, of 33 GPs classified

Table 4: Correlation Among Indicators Concerning Maintenance
Treatment and Among Indicators Concerning Exacerbation Treatment
(Spearman's Rho)

Inhaled Low Oral
Cortico- Continuous Cortico- Cortico-

Ratio steroids Use steroids steroid

Maintenance
Self-report Competence-1 0.211* 0.160 -0.158 -0.172*

Written cases-1 0.152 0.074 -0.066 0.169

Aggregated Ratio 0.389** -0.202* -0.366**
Inhaled corticosteroids -0.553** -0.069

Individualized Continuous use -0.009

Exacerbation
Self-report Competence-2 0.177*

Written cases-2 0.217*

*Significant: p < .05, two-tailed test; **significant: p < .01, two-tailed test.
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Table 5: Agreement (Cohen's Kappa) Among Indicators for
Identifying Low Adherence Using a Cutoff Point of 1 s.d. Below
the Mean

Inhakd Low Oral
Cortico- Continuous Cortico- Cortico-

Ratio steroids Use steroids steroid

Maintenance
Self-report Competence-1 0.131 (3) 0.090 (4) 0.021 (3) 0.184* (6)

Written cases-1 -0.014 (1) 0.171 (3) 0.292* (6) -0.062 (2)

Aggregated Ratio 0.454C (10) 0.206** (5) 0.284* (7)
Inhakd 0.243* (9) 0.207- (9)
corticosteroids

Individualized Continuous use 0.022 (4)

Exacerbation
Self-report Competence-2 -0.041 (3)

Written cases-2 0.166 (4)

Note: The number of GPs identified by both indicators as showing low adherence is given in
parentheses.
'Significant: p < .05, two-tailed test; *significant: p < .01, two-tailed test.

by either one of the two indicators as showing low adherence, only six
GPs were classified by both, resulting in kappa values from less than 0 to
0.29. Agreement in the identification of low adherence was somewhat higher
when comparing indicators based on aggregated data with those based on
individualized prescribing data. Using a deviance of 1 s.d. as the cutoff point,
kappa values between 0.20 and 0.30 were observed, identifying with two
different indicators up to ten out of 30 GPs having low adherence (Table 5).
Quite similar values of agreement were found when using the 25 percent
lowest scoring GPs as the cutoff point (Table 6), identifying up to 24 out of
41 GPs with low adherence. Remarkable were the agreements between the
identification of low adherence using the inhaled corticosteroids and the low
corticosteroids indicators and using the written cases- 1 and continuous use indi-
cators (Tables 5 and 6), as these pairs of indicators did not show a significant
correlation along their entire scales (Table 4).

DISCUSSION

Self-report instruments showed a high adherence of the GPs to the guidelines
for both the asthma maintenance and the exacerbation treatment. Looking



Asthma Drug Prescription 155

Table 6: Agreement (Cohen's Kappa) Among Indicators for
Identifying Low Adherence Using the 25 Percent Lowest Scores as
Cutoff Point

Inhaled Continuous Low
Corticosteroids Use Corticosteroids

Maintenance
Aggregated Ratio 0.469* (24) 0.221" (18) 0.268** (19)

Inhald corticosteroids 0.303* (20) 0.188* (16)

Individualized Continuous use 0.055 (13)

Note: The number of GPs identified by both indicators as showing low adherence is given in
parentheses.
Significant: p < .05, two-tailed test; **significant: p < .01, two-tailed test.

at the scores on indicators based on actual prescribing data, however, it
seems that asthma maintenance treatment was more in agreement with the
guideline recommendations than treatment of asthma exacerbations. More
than 70 percent of the patients using bronchodilators use these drugs either
in small amounts or in combination with inhaled corticosteroids. On the
other hand, only 30 percent of the exacerbations are treated with corticos-
teroids. These findings are in line with previous research in The Netherlands.
Smeele and colleagues observed that about three-quarters of the patients
using bronchodilators more than twice daily also used anti-inflammatory
treatment in agreement with the guidelines, whereas only 24 percent of the
asthma exacerbations were treated with oral corticosteroid courses (Smeele,
Grol, van den Bosch, et al. 1996; Smeele, van Schayck, van den Bosch, et
al. 1998). Qualitative interviews with GPs in The Netherlands also showed
discrepancies between the GPs' views on exacerbation treatment and the
recommendations in the guidelines, whereas their views on maintenance
treatment were fully in line with the guideline recommendations (Veninga
et al. 1998).

In general, correlations between scores on self-report instruments and
indicators based on prescribing data were low and often nonsignificant. GPs
identified as not adhering to the guidelines by their prescribing indicators of-
ten did have high scores on the self-report instruments. These results demon-
strate once more the gap between knowingwhat should be done (competence)
and actually doing it (performance) (Rethans, van Leeuwen, Drop, et al. 1990).
The value of indicators based on written simulated cases to assess treatment
quality is affected by the discrepancy between intended and real behavior
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(Jones, Gerrity, and Earp 1990). When assessing adherence to guidelines,
self-report instruments usually result in overestimation (Jones, Gerrity, and
Earp 1990; McPhee and Bird 1990; Adams et al. 1999).

Several significant, but moderate, correlations existed between the in-
dicators based on aggregated prescribing data and those based on individual-
ized prescribing data. When used to identify physicians who may not adhere
to the guidelines, the agreement between both types of indicators was small.
Most physicians identified as having low adherence to the guidelines by one
indicator were not identified as such by the other indicator. In other words,
the indicators based on aggregated prescribing data measure an aspect of
performance that does not resemble prescribing performance as assessed
at the individual patient level. Summarizing data of all patients without
taking into account whether bronchodilators and inhaled corticosteroids are
combined or the amounts of drugs prescribed may limit the accuracy of these
indicators. The indicators based on individualized prescribing data do take
the quantities and combination of drugs prescribed to individual patients into
account, resulting in the theoretical advantage of having a higher content
validity. These indicators were based on asthma guidelines, which emphasize
a stepwise approach guided by the severity of the disease. Although the
severity of asthma cannot be directly measured without detailed clinical data,
prescribing data allow judgment as to whether a treatment is in accordance
with a given step in the guidelines (Hallas and Hansen 1993; Gaist et al. 1996).
The treatment of a patient using (almost) daily bronchodilators without anti-
inflammatory treatment is not in agreement with the guidelines (continuous
use indicator). In this study, continuous use was defined as use of 0.25 DDD
per day, on average, during a six-month period. For the most commonly
used bronchodilator, salbutamol, this amount equals two or more multidose
aerosol packages, or 180 capsules of 200 pg, or 90 capsules of 400 pg. These
amounts largely exceed the amounts that can be prescribed for occasional use,
for instance, for treating persisting cough or hayfever. In The Netherlands,
prescriptions for such use are only allowed for a maximum of two weeks.

When bronchodilator use is needed several times daily, the guidelines
recommend increasing the inhaled corticosteroids. This is expressed by the
low corticosteroids indicator, which gives the proportion ofpatients treated with
insufficient levels ofinhaled corticosteroids (100-400 ,ug/day) as indicated by
a relatively high use of bronchodilators (on average, more than 0.5 DDD per
day, equaling more than 1-4 inhalations per day depending on the strength
of the drug). The definition of these threshold values may be questioned, as
the guidelines state that there is no clear evidence at precisely which level
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of bronchodilator use inhaled corticosteroids should be started or increased.
Further validation studies are needed in which a detailed review of the clinical
and treatment history of patients is used as the gold standard to determine
which thresholds are most accurate in identifying suboptimal prescribing
performance.

The two indicators at the individual patient level focus on different
steps of asthma treatment. One looks at the second step of asthma treatment
(continuous use) and the other at the third step (low corticosteroids). The low
correlation and agreement between these two indicators shows that they
indeed measure different aspects of performance. Apparently, the GPs who
are reluctant to start prescribing inhaled corticosteroids (as expressed in the
continuous use indicator) are not the same GPs who are treating the more
severe asthma patients with too low levels of corticosteroids (as expressed in
the low corticosteroids indicator).

Guidelines recommend treating asthma exacerbations with oral corti-
costeroid courses or, in mild cases, by increasing the dosage of inhaled corti-
costeroids. The guidelines recommend against the routine use of antibiotics.
The oral corticosteroids indicator was limited to orally treated exacerbations.
The number of orally treated exacerbations was estimated using the total
number ofprescriptions for antibiotics and oral corticosteroid courses because
these are the drugs prescribed for exacerbations in The Netherlands (Smeele,
Grol, van den Bosch, et al. 1996). Using both the oral corticosteroids and
the specified antibiotics as markers for an exacerbation may lead to overes-
timating the number of exacerbations. It is estimated that in approximately
15 percent of the asthma exacerbations in The Netherlands, GPs prescribe
both an oral corticosteroid and an antibiotic (Smeele, van Schayck, van den
Bosch, et al. 1998). Such combinations will result in an overestimation of the
denominator by counting one exacerbation twice, and thus results in a lower
overall estimate of this indicator. Consequently, a GP who always combines
both drugs for asthma exacerbations will have the same score on this indicator
as a GP who prescribes oral corticosteroids only in half of the cases. In both
situations, the GPs are only partly adhering to the guidelines, and having a
lower score on this indicator is therefore justified.

It is important to keep in mind that it will never be possible to develop
an error-free measure of quality of care (Brook, McGlynn, and Cleary 1996).
Several confounding factors appear when using prescribing databases. First,
there is the inclusion ofprescriptions for nonasthmatics when using databases
that have no information on the indications. It is possible to reduce this
inclusion by using additional selection criteria regarding age and drug use
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of the patient. Our pilot study showed that up to 34 percent of nonasthmatics
might have been included in the denominators of the various prescribing
indicators for maintenance treatment. The number of nonasthmatics in the
numerators of these indicators is expected to be somewhat lower (between
15 and 31 percent). This implies that all prescribing indicators, either using
aggregated or individualized data, may slightly overestimate low adherence
due to the unequal inclusion of nonasthmatic patients in their numerator and
denominator. For the exacerbation treatment indicator, only short courses
for corticosteroids and antibiotics were included. In addition, only those
antibiotics were included that are typically used for respiratory infections
and asthma exacerbations so as to minimize the inclusion of prescriptions for
infections unrelated to asthma. The pilot study showed that 24 percent of the
prescriptions included in the denominator may not have been intended for
the treatment of an asthma exacerbation. Again, the number of prescriptions
for other indications is expected to be lower in the numerator, resulting in a
possible overestimation of low adherence using the exacerbation treatment
indicator. In the most extreme situation, when all oral corticosteroids were
indeed prescribed for an asthma exacerbation but half of the antibiotic
prescriptions were intended for other infections, the average score on this
indicator would increase from 0.30 to 0.40.

For the indicators based on individualized prescribing data, a second
confounding factor is that the use of drugs is estimated from the total number
of dosages delivered to the patient during the study period. If only one
prescription is dispensed during the study period intended to be used "when
needed,' it is difficult to make an accurate estimation of its use. In The
Netherlands, prescriptions are of limited duration, with a maximum of three
months. Therefore, the six-month study period will provide good estimates of
the actual use. For other countries, a six-month period could be insufficient.

Finally, the indicators are based on prescriptions collected by the pa-
tients, thus representing an amalgam of physician and patient behavior. It is
conceivable that selective redemption ofmedication by patients may conceal
greater accordance to the guidelines among physicians than our study results
indicate (Nilsson,Johansson, and Wennberg 1995).

In summary, indicators based on self-report instruments seem to be
affected by the discrepancy between competence and performance and there-
fore do not provide good measures ofperformance quality. Furthermore, this
study shows that indicators based on aggregated prescribing data and on
individualized prescribing data measure different aspects of prescribing per-
formance and differ considerably in their identification ofphysicians adhering
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the least to asthma guidelines. On theoretical grounds, indicators evaluating
prescribing data on the individual patient level are preferred to indicators
assessing prescribing quality on an aggregated level. Further research to test
the validity of the prescribing indicators will be necessary to confirm this
theoretical preference.
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