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Objective: To examine the differences in medical man-
agement and quality of life between patients with asthma
who receive their primary asthma care from allergists and
those who receive their care from generalists in a large
health maintenance organization (HMO).

Methods: We conducted a cross-sectional study of pa-
tients with asthma in a large HMO (Kaiser Permanente,
Northwest Region, Portland, Ore). Participants were 392
individuals aged 15 through 55 years with physician-
diagnosed asthma, taking antiasthma medications, re-
porting current asthma symptoms, and receiving asthma
care from an allergist or from a generalist. Primary out-
comes include characteristics of asthma, health care uti-
lization, and quality of life.

Results: Patients cared for by allergists tended to have more
severe asthma than those cared for by generalists (P<<.01).
The allergists’ patients tended to be older (38.69.6 years
vs 35.7%12.6 years, P<<.01), more atopic (91% vs 78%,
P<C.01), and more likely to report perennial (rather than

seasonal) asthma (26% vs 36%, P<<.04) than the general-
ists’ patients. Patients receiving their primary asthma care
from an allergist were considerably more likely than
generalists’ patients to report using inhaled anti-
inflammatory agents (P<<.01), oral steroids (P<(.01), and
regular (daily) breathing medications to control their asthma
(P<.01). Allergists’ patients were more likely to have asthma
exacerbations treated in a clinic setting rather than an emer-
gency department (P<<.01). Furthermore, allergists’ pa-
tients reported significantly improved quality of life as mea-
sured by several dimensions of the SF-36 scale (physical
functioning, role emotional, bodily pain, and general health;
P<.05).

Conclusions: These findings suggest that specialist care
of asthma is of benefit for patients with asthma in a large
HMO. Specifically, the allergists’ patients conformed more
closely to national asthma management guidelines and re-
ported better quality of life than did the generalists’ patients.
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ease that has significant

impacts both on the af-

fected patients and on the

health care system itself.
Among chronic diseases, it is the most
common cause of lost work time in adults
and lost school time in children.! The di-
rect and indirect cost of asthma in the
United States totals approximately $6.3 bil-
lion per vear.! Approximately half of the
direct costs for asthma care results from
hospitalization, which may reflect failed
or inadequate medical care, and these costs
are increasing steadily.! Given our finite
resources for health care, increasing at-
tention is being paid to cost-effectiveness
and appropriateness of care, as well as to
quality of life (QOL). Managed care is at-
tempting to address some of these issues,
and in the process has placed an increas-
ing emphasis on care by primary care
physicians.’? Given {inite resources and the
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our health care system, appropriate iden-
tification of patients who should receive
care by an asthma specialist is very im-
portant.

Two thirds of patients with asthma
obtain care from a primary care physi-
cian (internist, family practitioner, or pe-
diatrician).! A recent survey* of primary
care physician referral practices revealed
that no routine referral was the most com-
mon management strategy for asthma, in
contrast to more than 20% patient refer-
ral for diabetes and congenital heart dis-
ease. However, surveys’ have shown that
many patients with asthma remain poorly
controlled even in well-organized gen-
eral practices that take an active interest
in asthma care. One possible explanation
for these findings is that treatment plans
for the high-risk patient may be too sim-
plistic. For example, in a study® of pedi-
atric emergency department visits for acute

i
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PATIENTS AND METHODS

DESIGN

We report cross-sectional. bascline data collected as part
of a longitudinal study to characterize risk factors for epi-
sodes of hospital-based asthma care. The baseline assess-
ment included standardized questionnaires to obtain in-
formation about characteristics of the participants and their
asthma, spirometry before and 5 minutes after administra-
tion of 2 pulfs of isoproterenol, and skin prick testing (o
inhalant allergens,

Atotal of 914 participants aged 3 through 55 vears were
enrolled in the longitudinal study. For this analysis we re-
stricted attention only to the 626 individuals aged 15 through
55 vears. Further restrictions based on provider type (dis-
cussed below) resulted in a final sample size of 392 (181
allergists’ patients and 211 generalists’ patients). We ex-
cluded children aged 3 through 14 vears because the meth-
ods used with this age group were somewhat diflerent and
also because the information on provider type is not com-
parable with the older group.

RESEARCH SETTING

Participants are members of a large HMO (Kaiser Perma-
nente, Northwest Region. Portland, Ore). All were either
hospitalized for asthma during the 4 vears before recruit-
ment or had at least 2 dispensings of asthma medications
in the year before recruitment. All reported physician-
diagnosed asthma and current symptoms of asthma at the
time of recruitment. Kaiser Permanente provides compre-
hensive, prepaid coverage to about 20% of the Portland
population, and subscribers are known to be similar to the
areapopulation as awhole " We believe our sample, which
includes a large number of patients with mild asthma. is
broadly representative of patients with asthma within the
region.

QUESTIONNAIRES

The study questionnaire incorporated relevant sections of
the American Thoracic Society—Division of Lung Disease
1978 Respiratory Symptom Questionnaire and the [nter-
national Union Against Tuberculosis and Lung Disease Bron-
chial Symptoms Questionnaire.'* "’ [t included data on res-
piratory symptoms, characteristics of asthma, demographic
factors, tobacco use, allergen exposures, and medication

‘-ﬂ

use. The medication questions included a review of respi-
ratory medications used during the previous 12 months,
as well as all daily respiratory medications. For the latter,
participants were asked to bring in their medications to the
visit. While 278 of the 626 subjects reported taking daily
medications for their breathing only, 267 were actually tak-
ing asthma medications; the remaining 11 were taking al-
lergy (rather than asthma) medications. The figures on daily
asthma medications in this text refer only to use of thera-
peutic class asthma medications, which include inhaled
B-agonists, anticholinergics, inhaled steroids, cromolyn, and
theophylline.

We included 2 QOL measures in our questionnaire:
an asthma-specific instrument developed by Marks et al'*
and the SF-36 health status questionnaire.'> The latter is a
generic instrument that has been previously validated for
use in individuals with asthma.'®

PROVIDER CLASSIFICATION AND
SAMPLE SELECTION

To obtain information about type of provider, we asked the
name of the respondent’s primary asthma care provider. We
then classified these providers based on their specialty. To
minimize misclassification and to avoid the potentially con-
founding effects of other specialist care on our analyses, we
excluded 108 subjects for whom no provider name was listed
or the specialty could not be confirmed. We also excluded
anyone whose primary asthma care provider was a pul-
monologist (n=20) or who had seen a pulmonologist in the
pastand was not currently under the care of an allergist (n=9).

This information allowed us to divide respondents into
those who receive their primary asthma care from an al-
lergist (n=181) and those who receive their primary asthma
care from a generalist (ie, not an allergist or pulmonolo-
gisV). To provide the clearest contrast between the 2 groups,
we further excluded 97 individuals who indicated that, al-
though they did not receive their primary care from a spe-
cialist, they had seen an asthma specialist at some time in
the past. This exclusion left 211 individuals in the gener-
alist group. This latter group consisted primarily of inter-
nal medicine, family practice, and pediatric physicians, but
also included physician assistants, nurse practitioners, and
a handful of other providers.

ASTHMA SEVERITY

To adjust for asthma severity in our analvses, we used Na-
tional Asthma Educational Program guidelines!’ to de-

exacerbations of asthma for patients followed up by pri-
mary care physicians, “come to the emergency depart-
ment” was part of the management plan in 33% and the
complete plan in 20%. Also, a survey evaluating asthma
knowledge of hospitalized patients showed that pa-
tients lacked understanding of their disease, underused
peak flow meters, and were underprescribed corticoste-
roids (relative to national guidelines) by their physi-
cians.” Furthermore. most asthma deaths in children are
related to undertreatment and lack of recognition of the
disease severity by both the patient and the physician.®
Two recent studies™™ demonstrate that facilitated refer-

ral to asthma specialists reduces asthma emergency de-
partment visits.

This study examines, within the context of a large
health maintenance organization (HMO), differences in
medical management and QOL between patients with
asthma who receive their primary asthma care from al-
lergists and those who receive such care from general-
ists. The data for the analvses are derived from the base-
line information collected on 626 individuals aged 15
through 55 years with physician-diagnosed asthma who
are being followed up as part of a separate longitudinal
study evaluating risk factors for emergency asthma care.
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velop a severity index based on frequency of oral cortico-
steroid use (eg, never, occasionally for exacerbations, and
daily) and lung function at the baseline evaluation (<60%
predicted forced expiratory volume in 1 second, 60%-80%
predicted, and >80% predicted). We then dichotomized
the resulting scores as mild vs moderate-severe and con-
ducted blinded chart reviews in a subset of our partici-
pants to validate this rating. The blinded physician ratings
were not based on formal criteria. but rather reflect phy-
sician judgment based on the available information in the
chart. The physicians doing the assessments rated each pa-
tient as having either mild. moderate, or severe asthma.
While our scoring system appears to underestimate sever-
ity when compared with physician judgment, it does have
content validity and does separatc subjects into more and
less severe groups.'

SPIROMETRY
.

Spirometry was performed using standardized methods'*
with equipment that met or exceeded American Thoracic So-
ciety requirements (Spirotech S-550 dry rolling scal spirom-
eter using a digital shaft encoder with 10-mL volume reso-
lution). We used the spirometry system software developed
for the National Institutes of Health Lung Health Study.'>*
This software determines the acceptability and reproducibil-
ity of each maneuver during the testing session and prompts
the technician about possible problems, such as slow initia-
tion of the maneuver, early cessation of airflow, and cough-
ing. The best forced expiratory volume in 1 second was cho-
sen for analysis and expressed as a percentage of predicted
forced expiratory volume in 1 second.*!

SKIN TESTING

We conducted skin prick testing using 13 inhalant allergens
appropriate for the Pacific Northwest: Alder, Birch. Juniper,
grass, western weed. cat, dog, mite (Dermatophagoides ptero-
nyssinus and Dermatophagoides farinac), alternaria, clado-
sporium, aspergillus, and penicillium (Hollister-Stier). We
also included a positive control (histamine) and 2 negative
controls (saline and a dry prick control). The allergens were
applied using standard prick test techniques. Twenty min-
utes after the last prick, the technician carefully circled each
wheal with an ink pen, placed cellotape over the mark, re-
moved the tape, and placed it onto the data entry form. Two
wheal diameter measurements were made from the tape rec-
ord—the widest diameter and the diameter at a right angle
to the widest diameter.

Of those for whom skin prick test data are available,
99.5% had positive reactions (at least 1 diameter >3 mm)
to the histamine control. Only 1% of subjects responded
to the dry prick control, which was applied following the
final allergen (western weed mix). Responses to the saline
control varied. Initially this was applied immediately fol-
lowing the dust mite (D pteronyssinus) allergen. Follow-
ing unusually high response rates. a second saline was added
following the western weed mix. Response rates to these 2
saline controls were 27% and 8%. respectively.

We summarized the skin test data in 2 ways for this
report. Participants are classified as atopic if they had a posi-
tive reaction to 1 or more of the 13 test allergens (exclud-
ing histamine). Using a method analogous to that of Bar-
bee etal.** we also computed a continuous skin test score.
To compute this score we first summed the 2 diameters for
each allergen and tabulated the distribution of responses
in the population. For each individual we then assigned a
score from O to 5 for each allergen based on his or her place-
ment within this distribution, with 5 being the greatest re-
sponse. The overall skin test score was then computed as
the sum of the 13 allergen-specific scores. Participants ex-
hibited a full range of responses. from 0 to 63 of a possible
65. Skin prick test results are available for 385 of the 392
participants in this study.

HEALTH CARE UTILIZATION

The baseline survey contained limited data on health care
utilization. We include self-reported hospitalizations in the
12 months before recruitment and the recency and place
of service of the most recent episode of acute asthima care.

STATISTICAL METHODS

All analyses were performed using the SAS statistical soft-
ware package (SAS Institute Inc, Cary, NC). We used stan-
dard methods for analyzing contingency tables. For 2X2 tables,
P values are based on the continuitv-adjusted x* statistic.
Where appropriate, we used the Mantel-Haenszel x* statis-
tic™ 1o test for trends in contingency tables. and adjustment
for asthma severity was performed using the method of
Cochran-Mantel-Haenszel.”* Univariate comparisons involy-
ing continuous measurements were evaluated using the
2-sample ¢ test. Logistic regression analysis and muliiple lin-
ear regression analysis were used to simultaneously control
for the effects of multiple variables on discrete and continu-
ous outcomes, respectively. Unless otherwise stated, all P val-
ues are 2-sided and the term significant implies a P<<.05.

—

Our analysis was divided into 3 phases. Initially, we com-
pared the characteristics of the allergists’ patients with those
of the generalists™ patients. These comparisons are sum-
marized in Table 1. Table 2, and Table 3. The next
phase of the analysis compared patterns of medical man-
agement, which was assessed in terms of medication use.
These data are summarized in Table 4. Finally. the last
set of analyses addresses patient outcomes, both in terms
of health care utilization and QOL measurements. These
data are summarized in Table 5 and Table 6.

PATIENT CHARACTERISTICS

Table 1 presents standard demographic characteristics
of the sample. The allergists’ patients were significantly
older than the generalists’ patients and were less likely
to be current smokers. The allergists” patients also re-
ported significantly fewer pack-years of smoking, and this
difference held even when looked at separately for cur-
rent and former smokers. The 2 patient groups did not
differ in terms of gender or racial composition. The rela-
tively low proportion of minority subjects reflects the de-
mographics of the Portland metropolitan area, from which
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Table 1. Demographic Characteristics of Study Population
Allergists’ Generalists’
Patients, % Patients, %
Variable (n=181) (n=211) P*
Mean (SD) age, y 38.6 (9.6) 35.7 (12.6) <.01
Gender
Male 38 40 74
Female 62 60
Race
White 91 93
Other 9 7 93
Socioeconomic status
Upper middle, upper 18 27
Middle 62 55 ] 10
Working, lower 20 18
Smoking status
Never 67 58
Former 26 24 ] <.01
Current 7 18
Pack-years (ever smokers
only), mean (SD) 12.9(18.4) 21.2(22.8) .02

Table 2. Asthma Characteristics of Study Population*
Allergists’  Generalists’
Patients, % Patients, %
Variable (n=181) (n=211) Pt
Mean (SD) age at onset, y 19.2 (14.0) 19.3(14.9) 94
Mean (SD) duration, y 204 (134) 17.0(14.4) .02
Perennial asthma
Yes 74 64
.04
No 26 36 0
Frequency of night symptoms
=1/wk 65 67
2-6/wk 29 21 .08
Daily 7 12
Family history of asthma
No 3 9
Yes 97 91 05
Mean (SD) BD response
(% increment in FEV,) 9.9(124) 101 (18.1) .90
Severity
Mild 70 82 <01
Meoderate-severe 30 18

“Two-sided P value based on x° statistic (categorical variables) or
2-sample t test (continuous variables) comparing the 2 groups.

most of the Kaiser Permanente membership is drawn. So-
cioeconomic status reflects self-reported placementinto
these categories and is not computed as a function of in-
come, education, or occupation.

Tables 2 and 3 describe the asthma and allergy his-
tory of the patients. The allergists’ patients had signifi-
cantly more severe asthma than the generalists” patients
and were more likely to report that their asthma symp-
toms persisted throughout the year, rather than occur-
ring on a seasonal basis. The allergists’ patients also in-
dicated a greater duration of asthma symptoms than the
generalists’ patients, although this appeared to reflect the
age differences between the 2 groups rather than an ear-
lier onset among the allergists’ patients. Age at onset did
not differ between the groups, either when expressed as
a categorical or as a continuous variable.

In terms of allergy characteristics, the allergists’ pa-
tients exhibited a pattern suggesting a more allergic phe-
notype than the generalists’ patients. Allergists” patients
were significantly more atopic and had significantly higher
skin test responsiveness. The allergists patients were also
significantly more likely to report a history of receiving
immunotherapy, although this does not reflect differ-
ences in patient characteristics as much as it does the de-
liverv of care within the health plan.

MEDICATION USE

Table 4 compares patterns of medication use between the
physician groups and is stratified by asthma scverity as
defined in the “Patients and Methods” section. The table
presents data on medication use in the past 12 months
for the following categories of medications: 3-agonist. in-
haled anti-inflammatory agents (inhaled corticoste-
roids or cromolyn), oral steroids, anticholinergics. and
theophylline. Table 4 also presents data on the self-
reported use of daily asthma medications (see the “Pa-
tients and Methods™ section). The number of general-

“BD indicates bronchodilator: FEV., forced expiratory volume in 1
second.

t Two-sided P value based on Pearson x* statistic (categorical variables)
or 2-sample t test {continuous variables) comparing the 2 groups.

Table 3. Allergy Characteristics of Study Population
Allergists’  Generalists’
Patients, % Patients, %
Variable (n=181) (n=211) P~
Allergy injections ever
No 25 77 <01
Yes 75 23
Allergy injections in last 12 mo
No 65 99
<.01
Yes 35 1 0
Mean (SD) skin test score 16.8 (14.0)  13.9(13.3) .03
Atopyt
No 9 22 <01
Yes 91 78

<Two-sided P value based on continuity-adjusted x° statistic (categorical
variables) or 2-sample t test (continuous variables) comparing the 2
groups.

tAtopy is defined as a positive reaction to at least 1 of the 13 skin prick
test allergens.

ists’ patients in the moderate-severe category is small and
limits statistical power.

The allergists patients were more likely than the gen-
eralists’ patients to report having used inhaled anti-
inflammatory agents and oral steroids in the past vear.
They were also more likely to report taking daily asthma
medications. These differences were sizable. For ex-
ample. about two thirds of allergists’ patients in the mild
group reported using inhaled anti-inflammatory agents
at some time during the last year vs 43% for the gener-
alists’ patients. Among moderate-severe patients. 92% of
the allergists’ patients reported using inhaled anti-
inflammatory agents vs only 42% for the generalists pa-
tients. The use of B-agonists. anticholinergics, and the-
ophvlline preparations did not differ between the

ARCH INTERN MED/NOL 157, JUNE Y. 1997




Table 4. Comparison of Medication Use Patterns

Moderate-

Mild, % Severe, %

I 1T 1
Allergist Generalist Allergist Generalist

Variable (n=121) (n=168) (n=53) (n=36) P*
B-Agonistst
No 9 6 6 6 ] 36
Yes 91 94 94 94 '
Inhaled
anti-
inflammatory
agentst
No 31 57 8 58
Yes 69 43 w a0
Oral steroidst
No 82 88 34 78
Yes 18 12 66 22] <o
Anticholinergicst
No 99 97 92 92 33
Yes 1 3 8 8] ¢
Theophyllinet
No 88 83 62 53 13
Yes 12 17 38 47 ’
>8 Puffs of
-agonists daily
No 97 97 91 78 o5
Yes 3 3 9 22 ’
Take asthma
medications
daily
No 56 74 17 44 <01
Yes 44 26 83 56

“Two-sided. overall P value for comparing the 2 provider groups based
on Cochran-Mantel-Haenszel statistic stratifying for severity.
tPositive response reflects usage at any time in the last 12 months.

physician groups. Overall, the proportion of high B-ago-
nist use (5.8%) is similar to that seen in other managed
care settings.”

Although not shown in the table, patients in the 2
provider groups did not differ in their frequency of re-
ported use of either B-agonist inhalers or taking medi-
cations as circumstances thay require during an attack
(ie, at the onset of symptoms vs only when the attack is
severe). Sixty-five percent of patients with mild disease
and 70% of patients with moderate-severe disease re-
ported taking medications as circumtances may require
at the onset of symptoms.

Although not statistically significant, a greater pro-
portion of the generalists’ patients reported coexisting
chronic obstructive pulmonary disease than did the al-
lergists’ patients (17% vs 12%, data not shown) and were
more likely than the allergists’ patients to report taking
nonasthma medications (33% vs 20%), including 14%

s 9% taking 2 or more different classes of medications.

Allergists’ patients were significantly more likely than
generalists’ patients to report using anti-inflammatory
agents. oral steroids. and daily breathing medications af-
ter adjusting (via logistic regression) for age, sex, cur-
rent smoking status (never, former, or current), chronic
obstructive pulmonary disease, severity, and skin test re-
sponsiveness. Subjects with moderate-severe disease and
older subjects were also more likely to report these medi-
cation patterns. We included interactions of provider type

Table 5. Comparison of Self-Reported
Health Care Utilization*

Moderate-

Mild, % Severe, %

I 11 ]
Allergist Generalist Allergist Generalist

Variable (n=121) (n=168) (n=53) (n=36) P*
When last saw physician
for breathing
problems, mo
=<1 7 11 13 14
2-12 51 50 43 44 ] .56
>12 42 39 43 42

Where last saw physician
for breathing problems

UCC or ED
or hospitalt 14 29 23 33 <01
Clinic 86 71 77 67 ’
Times hospitalized in
the past 12 mo for
breathing probems
None 100 100 100 97 23
=1 0 0 0 3 '

= Two-sided, overall P value for comparing the 2 provider groups based
on Cochran-Mantel-Haenszel statistic stratifying for severity.
+UCC indicates urgent care clinic: ED. emergency department.

with both patient gender and asthma severity in our lo-
gistic models to account for possible effect modification
from these variables. The difference in use of anti-
inflammatory agents and oral steroids between the pro-
vider groups appeared to differ by level of patient sever-
itv. Generalists' patients with mild and moderate-severe
disease did not differ in their reported use of anti-
inflammatory agents (odds ratio [OR], 0.6; 95% conli-
denceinterval [Cl], 0.3-1.3), whereas severity was strongly
associated with anti-inflammatory medication use among
the allergists’ patients (OR, 5.2:95% CI, 1.7-15.7). While
severity was associated with reported use of oral ste-
roids regardless of provider group, the association was
much stronger among the allergists’ patients (OR, 9.2:
95% C1.4.3-19.4) relative to the generalists’ patients (OR,
3.0:95% CI, 1.0-9.2).

COMPARISON OF PATIENT OUTCOMES:
HEALTH CARE UTILIZATION

Table 5 presents the health care utilization data. The ini-
tial item in Table 5 is the response to the question, “When
was the last time you were seen by a doctor because of
breathing problems or because of shortness of breath?” The
question was meant to refer to acute care contacts and hence
serve as a rough surrogate for level of asthma control. with
alonger gap implying better asthma control. It is possible,
however, that some participants viewed the question as in-
cluding regularly scheduled care. The responses were simi-
lar for the 2 groups and did not differ significantly.

The second item in this table refers to where this
last, presumably acute care. visit took place. We are un-
sure of the usefulness of this variable, but presume that
outpatient clinic-based care is preferable. Certainly such
usage patterns would be consistent both with increased
confidence on the part of the provider to deal with the
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Table 6. Comparison of Quality of Life (QOL) Scores*
Mild Moderate-Severe
lAllergist Generalis? [Auergist Generalist‘
Variable (n=121) (n=168) (n=53) {n=36) Pt
Asthma-specific QOL scorest
Breathlessness 1.9(1.5) 22(1.6) 26(2.1) 3.2(2.1) 24
Mood 2.1(1.8) 2.3(1.9) 2.0(1.6) 2.4(1.9) 24
Social 13(1.4) 1.1(18) 16(1.7) 16(1.8) 18
Concerns 1.4(1.3) 1.2 (1.5) 2.1(1.7) 2.1(21) 16
Total 17(12) 17(1.3) 2.2(1.5) 24(1.7) 79
SF-367° scores§
Physical functioning 84 (16) 79 ( 80 (17) 65 (27) <01
Social functioning 77 (17) 74 ( 74 (19) 73 (23) .25
Role physical 68 (38) 69 ( 68 (40) 67 (41) 99
Role emotional 80 (34) 71 82 (32) 82 (30) .03
Mental health 74 (17) 73 76 (17) 78 (19) A1
Vitality 56 (21) 55 ( 54 (20) 53 (22) 68
Bodily pain 71(25) 68 ( 74(22) 57 (26) 02
General health 68 (18) 63 ( 62 (20) 55 (25) .04
Change in health 61 (21) 59 ( 58 (24) 54 (26) .35

Al data expressed as mean (SD).

tTwo-sided. overall P value for comparing the 2 provider groups based on analysis of variance adjusting for severity.

YLower value indicates better QOL.
§Higher value indicates better QOL.

exacerbation himself or herself, rather than having the
patient go to the hospital, and also with the patient’s seek-
ing care earlier on during an exacerbation, before symp-
toms get out of control. The allergists’ patients were sig-
nificantly more likely than generalists’ patients to report
having been seen in the outpatient clinic setting, rather
than in the urgent care clinic or emergency department,
during their last exacerbation.

As expected, hospitalizations in these subjects (based
on retrospective patient recall) were rare events and did
not differ significantly between the groups.

COMPARISON OF PATIENT OUTCOMES: QOL

Table 6 summarizes the self-reported QOL data. Both the
generic SF-36" and the asthma-specific instruments gen-
erated a series of subscales and the table presents com-
parisons for each of them. Interestingly, we observed no
significant differences between the physician groups for
the asthma-specific QOL subscales, whereas we did find
significant differences in several of the SF-36 subscales,
even though the SF-36 is not a disease-specific instru-
ment. Examination of the data in Table 6 shows that the
QOL differences we observed generally were present in
both the mild and moderate to severe groups, and that
the trend was consistently higher QOL in the allergists’
patients relative to the generalists’ patients. Overall, pa-
tients with asthma cared for by allergists scored better
on 4 subscales: physical functioning (P<.01), emo-
tional functioning (P=.03), bodily pain (P=.02), and gen-
eral health (P= O-%) A summary of the various SF-36 sub—
scales is included in Table 7

To determine if the associations we observed for the
SF-36 scales could be explained by differences in medi-
cation use between the provider groups, we conducted
multiple linear regression analyses for each of the sig-

nificant SF-36 subscales. We included the same adjust-
ment variables as used for the medication analyses and
also added use of inhaled anti-inflammatories, oral ste-
roids, and daily asthma medications. Overall, signifi-
cant provider-group differences persisted for the physi-
cal functioning and bodily pain subscales. Allergists’
patients continued to report higher QOL in these dimen-
sions. After adjusting for disease severity, asthma medi-
cation was typically not associated with QOL.

B COMMENT B

Our study examined differences in medical management,
health care utilization, and QOL between patients with asthma
who receive their primary asthma care from allergists and
those who receive such care from generalists. All patients
were members of a large HMO and ranged in age from 15
through 55 years. Consistent with our a priori expectations,
the allergists’ patients tended to have more severe asthma
than the generalists’ patients. The allergists’ patients also
tended to be older, more atopic, and more likely to report
perennial (rather than seasonal) asthma than the general-
ists’ patients.

The most striking differences between the 2 groups
of patients were in their self-reported use of medications
and QOL. Even after adjustment for differences in patient
severity and other potentially confounding variables, the
patients receiving their primary asthma care from an aller-
gistwere considerably more likely than generalists' patients
to report using inhaled anti-inflammatory agents and oral
corticosteroids during the previous 12 months and to re-
portregular (daily) use of asthma medications. Furthermore.
allergists’ patients reported significantly improved QOL as
measured by several dimensions of the SF-36 scale, which
isawidely used, validated instrument for assessing general
QOL. %lthoxloh presumably one of the factors that explains
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Table 7. Health Concepts, Abbreviated Content, and
Number of Questionnaire Iltems (k) for 8 SF-36
Scales and the Change in Health ltem*

Abtreviated Content k

Extent to which health limits 10
physical activities such as
self-care, walking, climbing stairs,
bending, lifting, and moderate
and vigorous activities

Extent to which physical health 4
interferes with work or other
daily activities, including
accomplished less than wanted,
limitations in the kind of
activities, had difficulty

Extent to which emotional problems 3
interfere with work or other daily
activities, including decreased
time spent, accomplished less
than wanted, did not work as
carefully as usual

Extent to which physical health or 2
emotional problems interfere
with normal social activities

Intensity of pain and effect 2
of pain on normal work, both
inside and outside the house

General mental health, including 5
depression, anxiety,
behavioral-emotional
control, general positive affect

Heaith Concept

Physical functioning

Role functioning—
physical

Role functioning—

emotional

Social functioning

Bodily pain

Mental health

Vitality Feeling energetic and full 4
of pep vs tired and worn out
General health Persanal evaluations of health, 5

perceptions including current health, health
outlook, resistance to iliness
Evaluation of current heaith 1

compared with 1 year ago

Change in health

“For additional information see Ware and Sherbourne.®

the improved QOL reported by allergists’ patients is their
increased use of inhaled corticosteroids, such medication
use was not associated with improved QOL in our multi-
variate regression models. [t may be that our measure of dis-
ease severity, which we recognize is imperfect, fails to fully
account for the known association between need for such
medications and disease severity. In this case the unaccounted
for variation in severity could be confounding the associa-
tion. We did not find significant differences in QOL for the
asthma-specific instrument developed by Marks et al.!*
Interpretation of these findings is limited by both the
setf-reported nature of the data and the cross-sectional de-
sign of this analysis. In particular, cross-sectional data can-
not be used to infer causality. Nonetheless, these data are
consistent with the hypothesis that allergists are consid-
erably more likely than generalists to follow current pre-
scribing guidelines for asthma’™ and that their patients tend
to experience a better QOL. The 2 dimensions of QOL with
reported improvement were physical functioning and bodily
pain. High scores on these dimensions reflect (1) perform-
ing all tvpes of physical activities, including the most vig-
orous without limitations due to health, and (2) no pain
or limitations because of pain. past 4 weeks, respectively.
The estimated differences in SD units (0.39 and 0.20, re-
spectively) represent reasonable effect sizes for both di-
mensions of QOL. Ware et al™ note that absolute differ-

ences of 5 points on these subscales reflect differences that
are clinically and socially relevant.

Other hypotheses could also explain these differences,
however. Forexample, since the allergists are treatinga much
higher percentage of patients with allergy injections, the im-
provementin general well-being reflected in the improved
SE-36 scores could be secondary to improvement in aller-
gic symptoms. Such a hypothesis might also explain why
the major index of asthma severity, the asthma-specific
breathlessness scale. did not difter significantly between the
provider groups. Again. the nature of our design does not
let us distinguish between these hypotheses.

Some of the differences we observed could also re-
flect a differential case mix between allergists™ patients
and generalists’ patients. While generalists’ patients tended
to report more chronic obstructive pulmonary disease and
used medications suggesting greater comorbidity, these
differences were not statistically significant. Further, be-
cause differences in QOL persisted even after adjust-
ment for severity, medication use, and other patient fac-
tors, these data suggest that the differences in QOL are
due not just to differences in patient mix or pharmaco-
logical management. In addition to the obvious and ac-
knowledged differences in knowledge of asthma patho-
physiology and management between allergists and
generalists, the structure of health care delivery within
Kaiser Permanente, Northwest Region, could also con-
tribute to these apparent effects. For example, allergists
are allocated an initial 40-minute consult appointment
for new referrals. No similar analogy exists for pediatri-
cians, family practice, and internal medicine providers.

All their appointments are booked standard 15-
minute slots. In addition, the nursing staff assigned to
the allergy departments has a much greater knowledge
of asthma pathophysiology and management than does
the nursing staff in the general outpatient clinics. Our
current study design is unable to sort out these poten-
tially confounding effects.

Our cross-sectional data on health care utilization are
limited in scope. The ongoing longitudinal evaluation of
this cohort should yield more useful data comparing the
impact of allergist care vs generalist care on health care
utilization, although the same confounders noted above
will exist and will not permit us to ascribe any observed
differences to a specific aspect of allergist care.

Our findings are consistent with a growing body of
literature™!"*"** supporting the concept that specialist
care is of benefit for patients with moderate and severe
asthma. A study” comparing specialist to generalist care
in a similar HMO demonstrated that specialist care fol-
lowing an emergency department visit decreased noc-
turnal awakenings by 75%, work or school absences by
39%, subsequent emergency department visits by 50%,
and hospitalizations by 38%. Preliminary reports® = of
a cross-sectional study comparing allergist care with
generalist care in 455 patients in an HMO in Minnesota
during 1988 also suggest that patients cared for by aller-
gists had better functional status, improved QOL, and
55% fewer days lost from school or work, although total
direct costs were not ditterent between the 2 groups.

One explanation for the benefit of specialist care seen
in this study is that the allergists were more likely to follow
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the guidelines of the National Heart, Lung, and Blood In-
stitute. as well as guidelines issued by other authoritative
groups.'" Specifically, these guidelines suggest assessment
of allergic triggers of asthma, institution of relevant antigen
control measures, patient education about the disease and
therapy, use of topical anti-inflammatory drug therapy, plans
for prevention and management of exacerbations, and al-
lergen immunotherapy when appropriate. In our study, pa-
tients cared for by allergists were considerably more likely
than generalists patients to report using anti-inflammatory
drug therapy and to be using asthma medications ona pre-
ventive basis (ie, taking daily asthma medications). In ad-
dition, the health care utilization data suggest that the al-
lergists’ patients may also be more likely to use outpatient
clinic—based care rather than emergency or urgent care for
exacerbations. These patterns are all consistent with the use
of plans for prevention or management of exacerbations. The
observed differences in immunotherapy (allergy injections)
may be misleading, as it reflects both the organization of care
within the health plan and also our’conscious decision to
exclude from the generalist group those individuals who had
seen a specialist for their asthma at some point in the past
(presumably fora consult). Also, although we saw a marked
difference in medication use profiles, adjustment for medi-
cation use did not explain the differences in QOL.

Other studies indicate that care that follows the Na-
tional Heart, Lung, and Blood Institute guidelines can sig-
nificantly reduce morbidity and the economic impact of
asthma. Results demonstrating that such medical care de-
creases morbidity and costs for asthma are consistent
across diverse populations from patients in the United
States (with only emergency department access to medi-
cal care)® as well as previously hospitalized Canadian
children.”

Kaiser Permanente, Northwest Region, the setting for
thisstudy, is currently in the process of developing and imple-
menting guidelines for the diagnosis and management of
asthma. This effort, spurred in part by the growing preva-
lence of asthma in the community and the publication of
the National Asthma Educational Program guidelines,'” mir-
rors similar work being done in managed care organizations
across the country and may well lead to fundamental changes
in the types of statistics we presented here. Two key issues
that must be addressed in such processes are how best to
use specialist services for asthma care and how best to edu-
cate nonasthma specialists and other allied health care pro-
viders about current guidelines for asthma. A study such
as ours can raise important issues for consideration in such
a process, but cannot offer solutions.

In conclusion, specialist care of asthma appears to
be of benefit for patients with asthma in a large HMO.
Patients cared for by allergists were more likely to
receive treatment consistent with national expert panel
guidelines and to report better QOL. These findings
should be kept in mind when structuring access to spe-
cialty referrals in an increasingly managed health care
environment.

Accepted for publication November 27, 1996.

Reprints: William M. Vollmer, PhD, Kaiser Perma-
nente Center for Health Research, 3800 N Kaiser Center
Dr, Portland, OR 97227-1098.
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