Quality of care in patients with asthma and
rhinitis treated by respiratory specialists and
primary care physicians: a 3-year randomized
and prospective follow-up study
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Background: Previous studies evaluating asthma care provided by primary care providers and respiratory specialists (RSs) are
limited by short observation periods and nonrandomized designs.

Objective: To evaluate long-term outcomes in patients with asthma and rhinitis randomly selected to be cared for by RSs or
primary care specialists.

Methods: In a randomized, 3-year, longitudinal study, 472 patients with asthma and allergic rhinitis were cared for by RSs
or primary care physicians. Outcome measures, including disease severity, lung function, medication use, compliance, and
self-management knowledge, were compared between groups.

Results: Compared with patients followed up by primary care providers, those in the RS group had reduced asthma severity
(P = .046), significantly fewer days with asthma symptoms (P < .01), and improved asthma self-management knowledge (P <
.01). At baseline, most patients were undertreated. This value was significantly reduced from 74% to 37% in the RS group and
from 71% to 57% in the primary care physician group. We found odds ratios of 8.5 (95% confidence interval, 2—-43; P < .01)
for worsening of asthma and 0.3 (95% confidence interval, 0.1-0.9; P = .04) for asthma improvement when followed up by
primary care physicians, which indicates that primary care follow-up increases the risk of worsening of asthma and decreases the
chance of improving. Similar results were observed in patients with allergic rhinitis, although the findings were less pronounced.

Conclusion: Treatment and follow-up by an RS ensured better quality of care in patients with asthma and rhinitis.

INTRODUCTION

Asthma and rhinitis are chronic disorders and major public
health problems.!~* Optimum therapy requires regular evalu-
ation of disease severity, and patients should be taught to take
control of factors that contribute to severity. Pharmacologic
therapy is then modified according to symptoms, lung func-
tion, and quality-of-life variables.>® The severity of disease
will alter owing to different factors, and even when the
disease is controlled, monitoring and treatment will still be
needed to maintain permanent control.® There is growing
discussion about the quality of care provided to patients with
chronic disorders. Several studies’'> have indicated that
asthma outcomes may be improved when patients receive
their care from allergy and respiratory specialists (RSs) com-
pared with primary care physicians. In addition, many stud-
ies'3-1° document undertreatment of asthma, which has been
associated with increased morbidity. Such studies have
prompted increased focus on public awareness campaigns,
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treatment guidelines, and continued medical education to
support efforts to improve asthma management by asthma
specialists and primary care physicians.>68

Asthma and allergy guidelines recommend regular fol-
low-up care by primary and secondary care providers for
patients with chronic respiratory disorders. These guidelines
have been available for several years, and resources have
been provided to implement the guidelines in primary and
secondary care settings through seminars, conferences, and
the teaching of health professionals. The main purpose of this
study is to evaluate the long-term outcome when primary care
providers (general practitioners [GPs]) and RSs treat patients
with mild-to-severe asthma and rhinitis.

METHODS

Study Population
Patients were recruited from an asthma and rhinitis screening
study described in detail in a previous article.!®> A total of 726
individuals (314 males and 412 females) from the general
population aged 14 to 44 years with asthma, allergic rhinitis,
or both were enrolled. They were then randomized to treat-
ment by 11 RSs in the same clinic or 22 different GPs. All the
patients were offered a baseline visit and a final visit after 3
years of follow-up.

Patients randomized to GP care were referred to their
primary care physician immediately after enrollment with a
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letter detailing the medical examination, diagnosis, and test
results. The letter advised whether pharmacologic therapy or
allergen immunotherapy was recommended. Before referral,
all 22 local GPs were informed by letter about the objective
of the study, were given the recommended schedule of fol-
low-up in chronic disease management, and were advised to
use international treatment guidelines (Global Initiative for
Asthma [GINA] and Allergic Rhinitis and Its Impact on
Asthma [ARIA]), including measurement of lung function
preferably by means of spirometry or peak flow meter. In
addition, the local health authority distributed a circular about
asthma with a color copy of the GINA guidelines.

All patients cared for by RSs were offered standard prac-
tice care and regular follow-up every 6 months (8 visits). At
each visit, information about asthma self-management was
provided verbally and in writing using action cards and peak
flow meter recordings. Disease severity was evaluated, and
treatment was adjusted (including the administration of aller-
gen immunotherapy) in accordance with guidelines.™® The
GPs who did not administer immunotherapy had the option of
referring study patients to the hospital’s immunotherapy
clinic free of charge.

Questionnaires and Clinical Examination

At the baseline and following visits, all the participants
completed questionnaires assessing baseline variables, symp-
toms, smoking habits, education, income, and asthma- and
rhinitis-related medical resource use. The questionnaire about
asthma symptoms was adapted from the American Thoracic
Society.'® Number of pack-years of cigarette smoking and
body mass index were calculated. All the patients were, at
each visit, evaluated in accordance with GINA and ARIA
guidelines, including classification of disease severity.>® A
nonblinded physician evaluation based on a review of symp-
toms, pulmonary function test results, and medication use
was used to compare disease severity at screening and at the
final visit. Then the changes were classified as improved,
unchanged, or worsened.

Diagnostic Tests

Spirometry was performed as recommended by the American
Thoracic Society,!” and percentages of predicted values for
forced expiratory volume in 1 second and forced vital capac-
ity were calculated at all visits. Airway responsiveness to
inhaled methacholine was measured,'® and the dose-response
slope was calculated!? at the first and last visits only. Last, all
the participants underwent allergen skin prick testing with 10
inhalant allergens in accordance with the European Academy
of Allergology and Clinical Immunology guidelines.?%2!

Treatment Compliance

Patients were asked how often they took their medication
during the preceding 4 weeks (always, often, sometimes,
rarely, never, or no medication). Compliance was confirmed
by history only and then was assigned to 1 of 3 categories:
reasonable compliance (always, often, or sometimes), poor
compliance (rarely or never), and no treatment.

Statistical Analysis

Data were analyzed using a statistical software package
(SPSS version 12.0; SPSS Inc, Chicago, IL). Differences in
mean = SD or, when appropriate, median (range) were
calculated. For the continuous variables, data were analyzed
using analysis of variance, followed by the 2-sample ¢ test,
paired ¢ test, or, when appropriate, Kruskal-Wallis and Mann-
Whitney tests. The x? test was used for unpaired data, and the
McNemar test was used for paired data. Number needed to
treat (NNT), ie, the proportion that benefited from treatment
by RSs vs GPs, was calculated according to the method of
Guyatt et al.> Linear and logistic regression analysis was
used to evaluate factors related to change in asthma control,
and nonsignificant variables were deleted by means of back-
ward elimination. The odds ratio (95% confidence interval)
was calculated for the observed improvement between
groups. P < .05 was considered statistically significant. All
the patients and their guardians received information verbally
and in writing and gave their informed consent in writing
before enrollment. The study was approved by the local
ethics committee of Copenhagen, Denmark (Den Videnskab-
setiske Kommite Frederiksberg).

RESULTS

Patients

A total of 726 patients entered the study, and no statistically
significant differences were found in the baseline character-
istics between the 2 groups. Of these patients, 254 dropped
out of the study and did not return for the final visit. The
number of dropouts was equally distributed between the
groups, ie, 124 in the RS group and 130 in the GP group, and
their baseline characteristics, including disease severity, were
similar. The main reason for dropout was the long duration of
the study and lack of incentive to stay in the study. A total of
472 patients were evaluable for the full duration of the study.
At study entry, the demographic characteristics and clinical
profile of the 2 groups were comparable with respect to age
(29.5 vs 29.7 years), sex (40% vs 49% male), history of
smoking (7.9 vs 7.4 pack-years), atopy status (77% vs 74%),
asthma severity (GINA group 4: 54 vs 50 patients), and
rhinitis severity (ARIA group 4: 55 vs 61 patients) (Table 1).

Severity and Treatment of Asthma

At screening, only 23% of asthmatic patients in both groups
had been asymptomatic in the preceding 4 weeks (Table 2).
After 3 years of follow-up, significantly more patients cared
for by RSs were free of symptoms (a change from 26% to
40%; P < .001) compared with patients followed up by GPs
(a change from 20% to 26%). After 3 years, patients who
received care from RSs showed significantly less severe
asthma (patients with severe asthma symptoms were reduced
by 54%; P < .001) and fewer days with asthma (from 1.4 to
0.5 days; P = .04) compared with patients followed up by
GPs (increase from 0.9 to 1.6 days; P = .045). At the first
visit, 62% of the patients were untreated (Table 3). After 3
years, the use of inhaled glucocorticosteroids and [3,-agonists
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Table 1. Baseline Values of the 2 Study Groups at the Time of Enroliment and at the Last Visit

Baseline visit Final visit
GP group RS group All P value GP group RS group All P value

Patients, No.

Asthma 233 260 493 147 170 317

Rhinitis 275 296 571 170 197 367

All 349 377 726 .46 219 253 472 .64
Asthma, mean (SD)

FEV,, L 3.46 (0.8) 3.59 (0.8) 3.52 (0.8) .06 3.39 (0.8) 3.56 (0.8) 3.48 (0.8) .06

FEV,, % predicted 93 (16) 94 (15) 93 (16) .43 93 (16) 93 (14) 93 (15) .43

FEV,/FVC 81(9) 82 (8) 82 (9) .28 81 (8) 82 (6) 82 (8) .28

%AFEV,/umol 0.97 (0.4) 1.02 (0.5) 1.00 (0.4) .26 0.96 (0.4) 0.99 (0.4) 0.97 (0.4) .26
Nonasthma, mean (SD)

FEV,, L 4.03 (0.8) 3.94 (0.8) 3:98 (0.8) 44 4.06 (0.8) 4.03 (0.8) 4.04 (0.8) 44

FEV;, % predicted 100 (12) 98 (13) 100 (13) .62 100 (13) 100 (13) 101 (13) .62

FEV,/FVC 85 (6) 85 (6) 85 (6) .67 85 (6) 86 (6) 85 (6) .67

%AFEV,/umol 0.69 (0.1) 0.69 (0.1) 0.69 (0.1 .76 0.68 (0.1) 0.69 (0.1) 0.69 (0.1) .76

Abbreviations: FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; GP, general practitioner; RS, respiratory specialist.

Table 2. Asthma Symptoms Based on Severity by Group at
Baseline and the Last Visit

GP group, % RS group, %

GINA class
Baseline Last visit Baseline Last visit
Asymptomatic 20 26 26 40
Mild persistent 24 37 25 37
Moderate persistent 27 14 23 11
Severe persistent 29 23 26 12

Abbreviations: GINA, Global Initiative for Asthma; GP, general prac-
titioner; RS, respiratory specialist.

Table 3. Patient Treatment by Group at Baseline and the Last Visit.

GP group, % RS group, %

Asthma treatment
Baseline Last visit Baseline Last visit

Untreated 62 20 62 3
SABA alone 12 47 15 27
LABA alone 1 2 3 2
ICS alone 13 1 9 9
ICS/LABA/SABA 12 30 11 59

Abbreviations: GP, general practitioner; ICS, inhaled corticosteroid;
LABA, long-acting 3,-agonist; RS, respiratory specialist; SABA, short-
acting B,-agonist.

had increased, and the frequency of untreated patients was
reduced in both groups (P < .001) (Table 3). At baseline, as
defined by the GINA guidelines, most patients in the RS and
GP groups (74% and 71%, respectively; P = .10) were
undertreated based on asthma severity and recommended
treatment. The reduction in undertreatment was sizable for
patients followed up by RSs (reduced from 74% to 37%; P <
.001) compared with patients treated by GPs (reduced from
71% to 57%; P < .001). In patients with inhalant allergies,
RSs initiated immunotherapy in 20 (61%) of 33 possible

treatable patients, whereas GPs initiated similar treatment in
1 (3%) of 39 patients (P < .01).

Asthma Treatment Compliance, Self-care Education, and
Health Care Use

At the final visit, the frequency of reasonable compliance had
increased in the GP group (from 18% to 39%; P < .001) and
in the RS group (from 12% to 47%; P < .001), resulting in
better compliance among patients followed up by RSs (P =
.05). In all self-management variables, except for having
written asthma management plans, an improvement was
noted in both groups, although more in the RS group (Table
4). At baseline, more than 82% of the patients reported at
least 1 GP visit within 12 months before inclusion in the
study. During follow-up, the frequency of asthma-related
visits by patients followed up by GPs was not noted. How-
ever, most GP patients reported that they visited their GP for
an asthma-related issue within 6 (64%) and 12 (84%) months
before the last study visit. In the RS group, 60% of the
patients participated in at least 4 of 8 follow-up visits.

Change in Asthma Symptoms and Risk Factors

After 3 years, patients followed up by an RS exhibited fewer
asthma and rhinitis symptoms, and, furthermore, a reduction in
asthma and rhinitis medication use was possible (Table 5).
Asthmatic patients in the GP group had an 8.5 times higher risk
of symptom deterioration and a lower chance of improvement.
Patients with multiple allergies or airway hyperreactivity were
most at risk (Table 6). Finally, we estimated the effectiveness of
the treatment by RSs and GPs by calculating the NNT. The NNT
for the RS vs the GP group was 3.7, which indicates that for
every GP-treated patient showing an improvement, 4 patients
showed significant improvement when treated by RSs.

Rhinitis Treatment and Disease Severity
Reduction in the severity of rhinitis and change in treatment
regimens showed the same pattern as that observed in asth-
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Table 4. Patients’ Asthma Self-management Knowledge

GP group, %

RS group, %

Question Baseline visit Final visit P value Baseline visit Final visit P value P value
Row 1 Row 2 (1vs 2 Row 3 Row 4 (Bvs4) (2vs4)
Have you been told enough about your asthma 18 24 <.05 16 38 <.001 <.05
treatment?
Have you been told how to use your asthma 49 60 <.01 53 82 <.001 <.01
inhaler or device?
Have you been told how to use a peak flow 33 49 <.01 27 68 <.001 <.01
meter?
Have you been told about triggers of asthma and 44 45 .10 41 80 <.001 <.001
rhinitis and how to avoid them?
Have you been told how to adjust your asthma 23 28 <.01 20 55 <.001 <.001
medication if you are exposed to asthma
triggers?
Have you been told how to adjust your 26 31 <.01 24 52 <.01 <.01
medication when your asthma worsens or
when you have an attack?
Have you been given a written asthma 1 4 08 1 5 <.05 90

management plan?

Abbreviations: GP, general practitioner; RS, respiratory specialist.

Table 5. Final Respiratory Evaluation Based on Symptoms and
Pulmonary Function Test Results in 472 Patients

GP group, % RS group, % P value
(n = 219) (n =253) (GP vs RS)
Asthma symptoms <.01
Improved 33 55
Unchanged 40 34
Worse 27 11
Asthma treatment <.01
Reduced/stopped 6 18
Unchanged 57 64
Increased 7 6
Adding new drug 30 12
Rhinitis symptoms .09
Improved 32 42
Unchanged 50 49
Worse 18 9
Rhinitis treatment <.05
No treatment 54 40
Reduced/stopped 2 14
Unchanged 20 29
Increased/new drug 24 17

Abbreviations: GP, general practitioner; RS, respiratory specialist.

matic patients, although the differences were less pronounced
(Table 5). The reduction in severity was substantial in the GP
and RS groups. At baseline in the GP group, the patient
distribution based on ARIA severity class 1 to 4 was 35%,
19%, 10%, and 36% respectively, and at the final visit was
58%, 18%, 8%, and 16% (P = .03). At baseline in the RS
group, the ARIA class 1 to 4 distribution was 40%, 17%,
15%, and 28%, respectively, and at the final visit was 66%,
21%, 1%, and 12% (P = .03). Furthermore, the frequency of
moderate intermittent and persistent rhinitis was significantly

different at the final visit in the GP group vs the RS group
(8% and 16% vs 1% and 12%, respectively; P < .01). Most
patients were untreated at baseline and follow-up, with no
seasonal differences (data not shown). Patients with allergic
rhinitis were significantly more likely to be treated with
immunotherapy when followed up by RSs (3 vs 28; P <
.001).

Rhinitis Treatment Compliance

The compliance rate was low before and after the study (17%
and 25%), with no difference between the 2 groups. Patients
with moderate-to-severe rhinitis tended to be more compliant
than those with mild rhinitis (P = .07).

DISCUSSION

This study examined differences in the treatment outcomes of
patients with all severities of asthma and allergic rhinitis who
received their care from RSs or GPs. During 3 years of
follow-up, we noted a sizable reduction in asthma and aller-
gic rhinitis severity with considerably less undertreatment
when patients were followed up by RSs. Interpretation of the
present findings may be affected by the voluntary nature in
which patients should contact their GP after the first visit to
the RS and by the high dropout rate. The dropout rate among
young adults with chronic disorders is known to be high in
long-term studies in clinical settings similar to this study.
However, the dropout rate and patient characteristics were
similar in both groups, indicating that the data are compara-
ble.

Regular preventive care visits in patients with diabetes
mellitus are already standard in primary care, and in asth-
matic patients, the same is encouraged and mandated by
health authorities. Patients cared for by GPs in the present
study were, therefore, in principle, given the same opportu-
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Table 6. Odds Ratios for Change in Asthma Control During 3 Years of Follow-up, Estimated at the Last Evaluation Based on Symptoms, Lung

Function, Airway Responsiveness, and Treatment*

Improvement Deterioration
Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Classification at screening

GINA 1 0.23 (0.4-1.5) 12 1.7 (0.2-9.7) 57

GINA 2 2.84 (0.6-12.6) A7 1.3(0.1-15.2) .83

GINA 3 2.14 (0.6-8.3) 27 1.5 (0.4-6.3) .56

GINA 41 0.00 (0.0-0.0) .90 NA NA
General characteristics

BMI 0.99 (0.8-1.1) .90 1.00 (0.9-1.2) .73

Sex (male) 1.86 (0.6-6.0) .29 0.60 (0.1-2.4) 42

Age 1.02 (1.0-1.1) .52 0.93 (0.9-1.0) .09

Pack-years 0.94 (0.9-1.0) 15 1.07 (1.0-1.2) 14

FEV,, % predicted 1.00 (1.0-1.1) .86 1.04 (1.0-1.1) .21

%AFEV,/umol 1.03 (0.2-3.5) .97 3.92 (0.9-17) .07

GP follow-up 0.28 (0.1-0.9) .04 8.52 (1.7-43) .01
Atopy status (prick test)

Negative result 0.41 (0.1-3.0) .38 7.54 (0.6-100) 13

1 positive result 0.22 (0.0-2.4) .21 9.26 (0.5-175) 14

2 positive results 0.77 (0.1-7.4) .82 24.04 (1.2-493) .04

3 positive results 0.63 (0.0-5.1) .45 57.07 (2-1,450) .02

Abbreviations: BMI, body mass index; Cl, confidence interval; FEV,, forced expiratory volume in 1 second; GINA, Global Initiative for Asthma; GP,

general practitioner; NA, not applicable.

* Unchanged asthma was used as the reference value in the multivariate logistic analysis.
1 Deterioration was not possible because the most severe degree of asthma is GINA 4 (follow-up values).

nity for regular preventive checkups, and most of them (82%)
also confirmed that they saw their GP for an asthma checkup
before study entry and at least once during the last study year.
Therefore, unwillingness to seek medical help or lack of
patient-physician contact does not explain the poor study
results in the GP group.

Although the RS group was at one clinic location and the
GP group was at various locations, this should not give any
specific advantage to the RS group as far as any specific
administrative support because there was no specifically as-
signed asthma educator or study coordinator (except for the
administrative assistant for scheduling visits), and each pa-
tient follow-up visit was scheduled for 15 minutes with the
physician (excluding pulmonary function testing). The RS
group followed the standard practice format throughout the
study. The GP practices had no other incentives to comply
with the study other than the initial letters and following
guideline treatment provided to them and recommended by
the national health authorities. We aimed to mimic current
practice in both settings. One may consider that by informing
GPs about the study and the nonblinded design it may have
introduced a treatment bias. However, it can be argued that
this bias may have confounded the data in both groups.

The most striking difference between the 2 groups was the
reduction in the number of patients with severe asthma when
followed up by RSs. In accordance with previous studies,>?
this was paralleled with increased use of combined [3,-agonist
and corticosteroid inhalation drugs. Proper evaluation by an
RS, regular adjustment of the treatment, and improved patient

self-management knowledge may, thus, account for the ob-
served improvement in asthma.?*> It is known that patients
and physicians in general practice may have difficulty rec-
ognizing asthma symptoms or evaluating disease severity.'*?
This finding is supported by the observations that more than
50% of patients with severe persistent asthma feel that their
asthma is well or completely controlled.”’” Therefore, the
patients in the present study might have had a low perception
of symptoms, and GPs may have had difficulty evaluating
disease severity, because 40% of patients with moderate-to-
severe asthma were not receiving anti-inflammatory treat-
ment. The relatively low rate of corticosteroid use is in line
with earlier findings that reported suboptimal use of inhaled
corticosteroids by patients with severe persistent asthma.? In
contrast, in the RS group, undertreatment was greatly dimin-
ished, whereas only a small reduction was observed in pa-
tients followed up by GPs. Furthermore, patients followed up
by GPs less often used inhaled asthma combination (long-
acting f3,-agonist and glucocorticoids) medications and had
more days with symptoms of asthma. One reason may be that
combination products were relatively new when the study
started. However, this finding is similar to a previous study?
also indicating that GPs are less likely to prescribe controller
medication. Furthermore, compliance and asthma self-man-
agement knowledge showed a slight improvement in the RS
group, which may be explained by patients experiencing
better disease control, induced by the higher rate of inhaled
corticosteroid use. The present findings are consistent with a
growing body of literature supporting the concept that treat-
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ment and follow-up by RSs reduce asthma and rhinitis health
care costs and morbidity by improving disease control and
reducing the need for acute care.>6:%12:2230

It is generally accepted that most asthma and rhinitis care
should be provided at the primary care level, but for patients
who may benefit from consulting, an RS should be identified
and referred accordingly. The discrepancy in the present
study between the improvement in asthma symptoms with
unchanged lung function and almost unchanged bronchial
responsiveness is well known in patients with less severe
asthma.?>® This suggests that there is a need for easier and
more accurate tools to evaluate asthma control by physicians
and patients.

Low use of long-acting and high use of short-acting 3,-
agonists was inappropriately balanced to the use of inhaled
corticosteroids, and severity of asthma symptoms in the GP
group is in accordance with European studies of randomly
selected populations.?’3!32 Furthermore, patients with allergy
showed a greater risk of asthma deterioration compared with
others. This justifies specific attention to a patient’s allergy
and perhaps more frequent use of allergen specific immuno-
therapy when indicated.?*3*

Similar to asthma management, allergic rhinitis should be
managed in accordance with the guidelines, including avoid-
ance of allergens, medication, and allergen immunotherapy.
Considering that earlier studies have shown that the appro-
priate management of rhinitis may improve coexisting
asthma, it is disappointing to note that 38% of the patients
with asthma and concomitant rhinitis were untreated.® Al-
though immunotherapy may prevent the occurrence of
asthma in patients with moderate-to-severe rhinitis,** few
patients receiving immunotherapy were found in the GP-
treated group, indicating that patients were not referred to an
RS, and little attention is given to this type of treatment.

At the final study visit, the evaluation of whether the
patients were improved, unchanged, or worse was nonblinded
and performed by different RSs. Although an evaluation bias
cannot be excluded, note that the RS prescribed new medi-
cations in 30% of the GP-treated patients and only in 12% of
RS-treated patients. The RS followed the guidelines strictly,
and this supports that treatment by GPs was suboptimal. In
addition, the 8-fold higher risk of asthma deterioration and
the NNT of 4 in favor of asthma specialist care further
indicate that the guidelines for the management of asthma are
not being adequately observed by GPs and that RSs are more
likely to apply current prescribing guidelines, leading to
better outcomes.

In summary, this study showed that patients treated by RSs
improved patient outcomes compared with those cared for by
GPs. The conclusion in the present study is not that all
patients should be treated by RSs but rather that asthma and
rhinitis treatment must improve in the general care setting and
that the current patient outcomes are suboptimal. Despite
guidelines and multiple efforts to improve asthma and rhinitis
treatment by specialists and GPs, asthma and allergic rhinitis
care is still far from perfect. The results also suggest that

many patients with these disorders benefit from specialist
evaluation.
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