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Background. The rising incidence o f and mortality from 
asthma have prompted the development o f practice 
guidelines for diagnosis and management. A corner­
stone of these guidelines is the use o f objective measures 
of asthma severity: spirometry or peak expiratory flow 
rates. We studied the extent to which primary care clini­
cians used objective measures o f asthma severity.

Methods. Practices affiliated with the Ambulatory Senti­
nel Practice Network in the United States and Canada 
collected data on 490  asthma-related encounters involv­
ing 439 patients. For each encounter, the practice re­
corded the availability o f the results o f spirometry, peak 
expiratory flow rates, oxygenation (arterial blood gas or 
pulse oximetry), and chest radiograph to the clinician.

Results. Objective data about asthma severity were infre­
quently available to ASPN clinicians at the time of the 
encounter. In 67.8% o f encounters, there was no cur­
rent or past spirometry result, in 55.1% there was no 
current or past peak flow measurement, and in 74.3%

there was no current or past determination of oxygen­
ation. Chest radiographs, on the other hand, were avail­
able for most (64.7%) patients. The lack o f objective 
measures was not related to lack o f access to the relevant 
technologies. Most practices noted easy access to spi­
rometry (72.2% o f practices), peak flow meters (72.2%), 
oxygenation determination (61.1%), and radiography 
(83.3%).

Conclusions. In this study, most primary care clinicians 
did not have objective data about the severity o f their 
patients’ asthma at the time o f the encounter. This rela­
tive lack o f objective data was not explained by lack of 
access to the relevant technology for determining sever­
ity. It may instead reflect the opinion of primary care 
physicians that such information is not necessary in the 
care o f these patients.
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Asthma is a common illness in the United States1 and a 
frequent reason for ambulatory medical visits.2 The over­
all economic impact o f asthma in the United States is 
estimated to be at least $6 billion a year, most o f which is 
attributable to hospitalization.3 Appropriate outpatient 
management can reduce the need to hospitalize patients 
for acute exacerbations o f the disease.4
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Practice guidelines are one proposed way to assure 
that medical care is appropriate5-6 and free o f unintended 
variation.7 Concerned about the rising death rate from 
asthma,8 an expert panel convened by the federal govern­
ment issued guidelines for asthma care in 1991.9 Among 
the panel’s recommendations was the use o f objective 
measures o f lung function to assess the severity o f the 
disease in asthmatic patients.

There are several available choices o f objective mea­
sure. The expert panel suggested that spirometry and peak 
expiratory flow rates (PEFR) are the most useful o f the 
objective measures to assess asthma severity. In contrast, 
chest radiography has little value in determining the de­
gree of airway compromise10 and is useful chiefly for ex­
cluding other chest diseases. Determination o f arterial
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oxygen content invasively or noninvasively also has lim­
ited utility as an objective measure o f asthma severity. The 
inability o f pulse oximetry to detect hypercarbia restricts 
its usefulness as a guide for asthma treatment,11 and arte­
rial blood gas measurement is rarely practical in the pri­
mary care office setting.

Like many other guideline statements, the 1991 rec­
ommendations on asthma diagnosis and management 
represent a consensus opinion o f specialists in the field. An 
evidence-based approach, however, generally produces 
guidelines o f higher quality.12 The 1991 asthma guide­
lines have been severely criticized both for their lack o f 
primary care perspective and the lack o f supporting evi­
dence.13

Research suggests that the act o f creating and pub­
lishing a guideline does not affect physician behavior.14-15 
Many explanations have been advanced, including physi­
cians’ lack o f belief in the efficacy o f the guideline within 
their own practice.16 Because spirometry and PEFR  are 
both old technologies, their baseline use in primary care 
practice, at the time when guidelines were first intro­
duced, should reflect clinicians’ level o f confidence in 
their usefulness in the care o f asthmatic patients. Alterna­
tively, the lack o f availability o f  tools and equipment could 
explain noncompliance with national guidelines. The 
Ambulatory Sentinel Practice Network (ASPN), there­
fore, studied the extent to which objective measures o f 
lung function were available and used in the evaluation of 
asthmatic patients seen in primary care practices.

Methods

Study Setting

ASPN is a network o f primary care practices that collab­
orate to conduct research about problems in primary care 
medicine. The network was created in 1978, and at the 
time o f this study, included practices in 34 states and 4 
Canadian provinces. In the aggregate, the practices in­
clude clinicians providing care for approximately 365,000 
patients, who in turn made approximately 700 ,000  visits a 
year. ASPN’s purpose, policies, and methods have been 
previously described.17 The patients and problems seen in 
ASPN practices are similar to those o f the general US 
population seeking care from family physicians, as re­
flected in the 1990 National Ambulatory Medical Care 
Survey.18

D ata Collection and Analysis

From April 20 through July 19, 1992, 38 ASPN practices 
collected information about patients seen for asthma us-

, etal

ing a weekly return card.19 The weekly return card permits 
data capture by clinicians in “ real tim e” without requiring 
retrospective chart review or reliance on codes assigned bv 
others. Participating practices and their patient popu|a. 
tions were representative o f  ASPN as a whole. Because 
asthma is a clinical diagnosis o f  exclusion that has no i 
“ gold standard,” 20 clinicians were asked to include all ■ 
patients with a diagnosis o f  asthma and for whom asthma 
was at least one reason for the encounter. No attempt was 
made to standardize diagnostic criteria. Instead, practi­
tioners were asked to include patients they would be will­
ing to have coded for asthma (IC D -9  code 493.XX)and 
exclude patients with other respiratory disorders. Prac­
tices collected information about the sex and age of the 
patients; the duration o f  asthma in years; and whether 
there were available results o f  any o f  four separate objec­
tive measures o f  asthma (spirometry, P EFR , chest radiog­
raphy, and oxygenation status as determined by the mea­
surement o f  arterial blood gas or pulse oximetrvi. 
Clinicians indicated on the weekly return cards whether 
the patient had the test performed in the last 4 months 
(including on that day), more than 4  months ago, or 
never. The fourth response option, “ unknown,” was 
com bined with the category “ never” because each im­
plied that objective data were not available to the clini­
cian. Each practice also indicated the accessibility of each 
o f  the four measures and the frequency with which asth­
matic patients visited. As in other ASPN studies based on 
weeldy return cards, the data were collected in “real 
tim e,” not as a retrospective chart review. This media 
nism also permitted capture o f  two types o f  denominator 
information: proportion o f  the week in which the practice 
was available to  its patients, and the total number of 
patients seen during the week.

Patient visit data were entered, edited, and analyzed 
using the personal com puter version o f  the Statistical 
Package for the Social Sciences (SPSS/PC , Inc, Chicago, 
111). The use o f  objective measures was assessed individu­
ally and then in com bination. Further analyses examined 
the factors associated with the use o f  these measures.

Results

Frequency Distribution and Patient 
Characteristics

During the study period, the 38 participating practices, i 
58% o f which were rural, recorded 79,781 patient en- j 
counters. Clinicians enrolled 439  patients who m a d e  490 j 
asthma-related visits. The overall frequency of asthma- , 
related encounters was 6.8 per 1000 encounters after 
adjusting age and sex to the 1980 US population. The
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adjusted mean frequency o f asthma encounters per prac­
tice was 9.8 per 1000, with a range of 0.4 to 84.3 per 
1000. The adjusted median practice frequency was 6.9 
per 1000 encounters. Three practices (all solo practition­
ers, two in suburban areas and one in a rural location) had 
frequencies greater than 20.0  per 1000 encounters, which 
skewed the distribution.

The mean age o f patients presenting for an asthma- 
related visit was 35.1 years (range, 0 to 90 years), and the 
median age was 35.0 years. The mean duration of asthma 
was 7.7 years (range, 0 to 72 years). O f the 490 encoun­
ters for asthma, male patients accounted for 210 (42.9%) 
and female patients, 280  (57.1%). Asthma visit rates were 
significantly more frequent for male patients in the 
younger age categories, especially those younger than 14 
years of age (PC .001).

Objective Measures

For most encounters, neither current nor past objective 
asthma severity data were available to the physicians: 
67.8% did not have spirometry; 55.1% did not have 
PEFR; and 46.5% had neither. Most patients (74.3%) did 
not have oxygenation results. In contrast, current or past 
chest radiography results were more common. Only one 
in three asthma encounters (35.3%) occurred without the 
availability o f chest radiograph results. One in five 
(19.6%) asthmatic patients had never had an objective 
measure o f disease severity, while only 11.6% had all four 
types of data. Patients with one available objective mea­
sure were significantly more likely to have another test 
(PC.001).

Univariate analysis showed that age strongly influ­
enced whether any o f these objective measures were used. 
The younger the patient, the less likely that an objective 
test report was available (PC .001). As might be expected, 
univariate analysis also showed that the availability o f 
three objective measures— spirometry, oxygenation, and 
chest radiography— depended on the patients’ duration 
of asthma. The mean duration o f asthma was 10.8 years in 
patients with spirometry results and 6.3 years in patients 
without spirometry; 10.9 years in patients with oxygen­
ation determination vs 6.4 years in patients without; and 
8.8 years for patients with a chest radiograph vs 5.3 years 
in patients without one. All mean durations o f asthma 
were significantly different (PC .001).

Availability o f any o f the four objective measures or 
their combination was not associated with patient gender. 
Patients visiting rural practices were less likely to have 
oxygenation results (18.4% vs 34.1%, PC .001). On the 
other hand, patients visiting rural practices were more 
likely than those visiting urban practices to have had at

least one o f the four objective measures (83.9% vs 76.4%, 
P= .037).

Most ASPN practices had access to objective mea­
surement technology. Spirometry and peak expiratory 
flow meters were each available in 72.2% of practices, and 
practices reported easy access to oxygenation determina­
tion (61.1%) and chest radiography (83.3%). Access to the 
equipment, however, did not predict their use in these 
patients. We performed stepwise logistic regression to 
predict the factors that influence the use o f at least one 
objective measure o f asthma severity. Only two variables 
influenced the availability o f objective measures: age and 
visitation pattern. Older patients were slightly more likely 
(odds ratio [OR) = 1.04; 95% confidence interval [C l], 
1.02 to 1.06) to have an objective measurement. Patients 
who visited the practice at least every 4 months were 
much more likely (O R = 4 .06 ; 95% C l, 2.00 to 8.10) to 
have at least one objective measure recorded. When only 
the use o f spirometry or peak flow was the outcome vari­
able, age (O R = 1.03) and access to peak flow technology 
(O R = 1.97) were significant predictors. Visiting the prac­
tice at least every 4  months did not predict that results 
would be recorded for either o f these more useful objec­
tive measures.

Discussion
Patients often cannot determine the severity o f their own 
asthma, even when flow rates are significantly reduced.21 
Likewise, physicians do poorly at estimating their asth­
matic patients’ peak flow rates.22 By the time wheezing is 
audible through a stethoscope, peak flow rates have al­
ready declined at least 25%.23 When neither patients nor 
physicians can accurately judge the severity o f asthma, 
delays in treatment occur that may be a cause o f asthma- 
related morbidity and mortality.24 Overall asthma mor­
bidity among primary care patients is correlated with ab­
normal spirometry and peak flow measurements.25 As a 
result, national guidelines strongly recommend that all 
asthmatic patients undergo periodic peak flow or spiro- 
metric measurement.26 Yet, the primary care clinicians in 
our sample were unlikely to use spirometry and PEFR, the 
measures most closely correlated with severity. Their de­
cisions were not constrained because they lacked access to 
the relevant technology. It is clear that the practitioners in 
our study did not implement the 1991 expert panel 
guideline. The relationship between guideline dissemina­
tion and impact is known to be imperfect.27 It is possible 
that severity o f illness played a role in clinicians’ decisions 
about objective measures. Possibly the asthmatics cared 
for in participating practices were healthy enough that 
clinicians may have consciously chosen not to use objec-
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tive measures. Further studies o f guideline implementa­
tion should include severity measures, although what 
constitutes a good severity measure for asthma remains 
controversial.28

Our study suggests that if  primary care clinicians 
agree with the national guidelines, there is room for im­
provement in their compliance with these guidelines. On 
the other hand, there is no consensus regarding the ne­
cessity for routine monitoring o f airflow obstruction. 
Some investigators suggest that patient self-report is as 
efficacious as PEFR  in detecting asthma exacerbations.29 
Patient self-report also correlates well with one important 
outcome: long-term decline in spirometry values.30 The 
impact o f PEFR  monitoring by patients on outcomes is 
unknown.31

This report suggests that the relevance o f the asthma 
guideline to primary care is uncertain and that the conse­
quences o f achieving compliance with it in primary care 
are unknown. Deficiencies in knowledge about these 
guidelines and the consequences o f noncompliance could 
be corrected by expanding research in primary care and 
incorporating the findings into the national discussion 
about practice guidelines.32 Our study suggests feasible 
areas for examination that could identify barriers to the 
implementation o f guidelines in practice. A survey o f phy­
sician opinion, for example, might focus on why PEFRs 
are so infrequently used, given the simplicity and availabil­
ity o f the method. Are there knowledge gaps, memory 
gaps, or issues o f patient compliance? Is cost a factor? Do 
objective measures o f asthma severity lose out to compet­
ing priorities?33 Do practitioners believe that the guide­
lines apply to their own patients in their own local practice 
environments?34 Or are there other factors, unique to a 
physician-patient visit, that affect physicians’ decisions 
about the use o f objective measures o f asthma, as with 
other forms o f testing?35 A logical follow-up to our study 
would compare the consequences, if  any, o f usual asthma 
care and practice in compliance with the national guide­
lines.
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