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ABSTRACT: The purpose of the present study was to investigate whether criteria
associated with assignment of asthma patients between general practice (GP) care
alone, integrated care (shared between GP care and hospital clinic) or conven-
tional specialist review could be identified, and whether outcomes for these patients
differed over the next 12 months.

Seven hundred and sixty four patients with a diagnosis of asthma and previ-
ously assigned to either integrated care or clinic care were reviewed after 1 year
and reassigned. These patients were then followed for another 12 months and clini-
cal data were collected over this time.

After 12 months in clinic care or integrated care, assignment to integrated care
was predicted by previous participation in integrated care (OR 2.94), patient
preference for integrated care (OR 3.7), no admission (OR 1.56), fewer steroid
courses during the previous year (OR 0.88) and nonattendance at review (OR
0.43) in the previous 12 months. Patient discharge to GP care was predicted by
higher level of forced expiratory volume in one second (FEV1) (OR 1.49), lower
number of GP consultations for troublesome asthma (OR 0.78), and nonattend-
ance for review in the preceding year (OR 2.15). In the following 12 months, the
three groups of patients differed significantly in hospital admissions (Discharged=
0.008; Integrated=0.12; Clinic=0.31), bronchodilators prescribed (Discharged=8.5;
Integrated=10.2; Clinic=13.9), GP consultations (Discharged=1.3; Integrated=3.0;
Clinic=4.1) and oral steroid courses (Discharged=0.62; Integrated=1.7; Clinic=2.4).

Patients assigned to integrated care, clinic care or discharged to general practice
care form three distinct patient populations differing retrospectively and prospec-
tively in morbidity and admission risk. In particular, patients assigned to integra-
ted care fall midway in risk and morbidity between those discharged or those
retained in clinic care. These results suggest that integrated care provides general
practitioners with a system of management for asthma patients, for whom they do
not wish frequent specialist review but who they do not believe can safely be dis-
charged to general practice care only.
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In medical systems which have two tiered patient care,
(specialist out-patient clinics and general practice (GP)
care) it is believed that specialist care allows greater cost-
effectiveness and the focusing of clinical expertise. How-
ever, it can be associated with gaps in communication
between the specialist who sees the patient at regular inter-
vals in an out-patient clinic and the GP, who sees the
patient irregularly and at times of crisis with little know-
ledge of what is being provided in the specialist clinic.
Shared care is intended to address these problems of
communication and to offer patients care in general prac-
tice which has the support of specialist expertise. Shared
care has been defined as "the joint participation of hos-
pital consultants and general practitioners in the planned
delivery of care for patients with a chronic condition ...
(involving) enhanced exchange of information over and
above routine discharge and referral letters" [1].

In the most common form of shared care for chronic
conditions, GPs have day-to-day clinical responsibility
for the care of the patient including review care and crit-
ical episode care, with an annual review for the patient
at a specialist out-patient clinic. At GP reviews, a stan-
dard record sheet is usually completed by the GP and is
returned to the hospital. From the hospital updated patient
summaries are returned to the GP including any com-
ments or advice on treatment from the patient's consul-
tant. Patients are entered into shared care schemes after
they have had specialist referral and assessment. Shared
care enables more patients to receive specialist advice
and better exchange of information between GP and spe-
cialist. Integrated care schemes have been introduced in
several areas of out-patient care for chronic conditions,
including hypertension [2, 3] and diabetes [3, 4], but few
shared care schemes in asthma have been reported [1].



ASSIGNING PATIENTS TO INTEGRATED ASTHMA CARE 445

An integrated care scheme for asthma was implemented
and evaluated in a large scale clinical trial (Grampian
Asthma Study of Integrated Care (GRASSIC)) [5] in
the North East of Scotland. All practices in Grampian
took part in the study. In this trial, patients were ran-
domly assigned between integrated care and conventional
clinic care. Patients in the integrated care arm of the
study were reviewed by their GP every 3 months, with
review data being returned to the clinic to be seen by the
referred clinician. At any time, patients could be referred
back into full clinic care if the GP felt it appropriate. At
the end of 12 months, all patients were reviewed at the
chest clinic.

This randomized trial found no difference between the
integrated and conventional specialist review groups in
clinical outcomes (admissions, lung function, morbidity
measures and acute episodes) or quality of life out-
comes, but patients in integrated care were more likely
to feel "in control" of their asthma. Both GPs and patients
were in favour of this form of shared care scheme [5, 6].

All of the 89 practices in Grampian (312 principals)
took part in the GRASSIC study, and after the GRAS-
SIC evaluation integrated care was continued as a clini-
cal option for all asthma patients referred to specialist
care in Grampian. At the end of the GRASSIC trial
patients who had taken part were reviewed and their GPs
asked whether they now wished their patient's care to be
undertaken in general practice alone ("discharged to gen-
eral practice care"), or in the integrated care scheme, or
in conventional hospital specialist review.

In the current management of the Grampian Integrated
Care scheme the decision to enter a patient into the
scheme is made after an initial assessment covering not
less than three clinic attendances. Patients with asthma
are referred from throughout Grampian, thus integrated
care serves urban and rural and large and small practices.
Most GPs have one to two patients in integrated care.
No single GP has more than eight integrated care pat-
ients.

It has been suggested that GPs are reluctant to recom-
mend that patients be discharged from specialist review,
even when their asthma is well-controlled and stable [7].
If this were the case in our scheme, integrated care
might be recommended by GPs for patients who could
equally well have been discharged. We wished to investi-
gate whether distinct retrospective criteria were associ-
ated with differing assignment, and whether patients
recommended for integrated care would, in a follow-up
year, differ from patients discharged to general practice
care alone, or retained in specialist review care.

Method

Research design

Seven hundred and sixty four patients attending chest
clinics in Aberdeen, Banff, Elgin and Peterhead were
reviewed and reassigned at the end of the GRASSIC ran-
domized trial year. This was 95% of the original 801

patients in the trial. Thirteen patients had died during
the GRASSIC trial year and the remaining 24 had been
lost to the study. Patients were aged 16 yrs or over, with
pulmonary function reversibility of at least 20%, a diag-
nosis of asthma confirmed by a chest physician and con-
sistent with the International Guidelines criteria for the
diagnosis of asthma [8, 9]. All patients were at Step 2 or
above of the Chronic Management Guidelines (BTS)
(moderate to severe asthma). At the beginning of the
follow-up year average peak expiratory flow (PEF) of
patients taken at clinic review was 68% predicted (sp
27%) and forced expiratory volume in one second (FEV1)
75% predicted (sp 27%).

All but 85 of these patients had been randomly assig-
ned during GRASSIC between conventional clinic and
integrated care. During GRASSIC, these 85 had been ret-
ained in clinic care because they were judged too severe
for randomization but full data had been collected for
them. In the following analyses, this group is identified
as "not randomized in GRASSIC year".

Data on all clinical outcomes for patients over the
GRASSIC year were provided by the GPs of the patients
(prescriptions for inhaled steroids and bronchodilators
oral steroid courses, and number of GP consultations
for troublesome asthma over the GRASSIC year). PEF
was measured at the final GRASSIC review. At the end
of the GRASSIC trial, GPs were sent a questionnaire for
each patient, which asked whether they wished the pat-
ient to be discharged to GP care or assigned to integrated
or clinic care. This completed questionnaire was used by
the clinician at the review deciding assignment for the
next 12 months. All patients had been interviewed at
home at the end of the GRASSIC evaluation and during
this interview had been asked their preference for con-
tinuing care. Clinicians were blind to the answers given
in this interview.

Twelve months later, GPs were asked about clinical
events for all patients over this period, including those
discharged to GP care alone. These clinical events matched
those collected during the GRASSIC trial. Data were
provided by each GP on number of prescriptions for
inhaled steroids and bronchodilators, oral steroid courses,
PEF at the end of the follow-up year, and number of GP
consultations for troublesome asthma over the year.
Nine (10%) practices in Grampian do not have com-
puterized prescribing systems and these practices pro-
vided data by review of case notes. Hospital admissions
were obtained from hospital records. Clinical outcomes
over the follow-up year were compared between the dis-
charged, integrated care and clinic care groups.

Statistical analysis

Logistic regression was used to identify which clini-
cal measures and patient characteristics in the GRASSIC
trial year before assignment best predicted assignment
between care types at review. Clinical measures consi-
dered were PEF and FEV1 at review, number of GP con-
sultations for asthma episodes, oral steroid courses and
hospital admissions during the GRASSIC trial. Patient
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Table 1. — Care type assigned at review (end of GRASSIC year) by care type during GRASSIC year

Randomized Nonrandomized Total
Integrated care Clinic care Clinic care
n % n % n % n %o
Care type assigned at review
Integrated 212 6l 149 45 20 24 381 50
Clinic 61 18 126 38 62 73 249 33
Discharge 73 21 58 17 3 4 134 17
Total 73 100 333 100 85 100 764 100
GRASSIC: Grampian Asthma Study of Integrated Care.
characteristics were age, sex, whether during the previ- for clinic care were followed for patient assignment, 76%
ous GRASSIC study the patient had been randomized of GP recommendations for integrated care, and 74% of
between integrated and clinic care, patient preference for recommendations for discharge. Patients who had been
care (assessed by questionnaire at the end of the study) randomized to integrated care during the GRASSIC trial
and whether the patient was one of the 86 patients (44 were more likely to continue in integrated care in the fol-
(11%) of clinic care patients, and 42 (12%) of integrated low-up year than patients who had been randomized to
care patients) who had not attended any review consul- clinic care during GRASSIC. Likelihood of discharge
tations or GP reviews. These 86 patients were identi- appeared to be similar for either arm of the GRASSIC
fied as "nonattenders" in the analysis of factors predicting trial.
care type assignment. A first analysis was carried out to A logistic regression analysis was carried out in order
identify predictors for discharge to GP care. Among non- to identify the significant independent predictors of dis-
discharged patients, a second analysis identified predic- charge to GP care at the review (table 2). Discharge was
tors of allocation to integrated care rather than conventional significantly related to higher FEV1 at the GRASSIC
clinic care. review, fewer GP consultations for troublesome asthma
Analysis was stepwise. It finished when none of the during the GRASSIC trial year, and asthma not severe
remaining variables improved the maximum log likeli- enough to prevent randomization in the trial year. The
hood by an amount significant at the 5% level. small number of patients who did not attend reviews ("non-
Means and 95% confidence intervals (95% CI) for the attenders") were more likely to be discharged. Having no
clinical outcomes of the follow-up year were calculated hospital admission during the previous year fell just short
using the GLIM package [10]. A Poisson error structure of significance in predicting discharge from specialist
and a log link function were used as these measurements care. Patients in integrated care during GRASSIC were
were not normally distributed. not more likely to be discharged to GP care than patients
randomized to conventional clinic care.
Table 3 lists six significant predictors of assignment
Results to integrated care rather than clinic care. The odds of
assignment to integrated care were three times higher
Mean (sp) age of patients was 50 (17) yrs. Forty three for patients in integrated care during the trial year. Pat-
percent were male. Average length of time since asthma ients who in their final GRASSIC interview had stated
was diagnosed was 18 (17) yrs. a preference for integrated care were almost four times
Table 1 shows review decision at the end of the GRAS- more likely to be assigned to it. No admission in the trial
SIC year. One hundred and thirty four patients were year increased the odds of assignment to integrated care
discharged to GP care, 381 were retained or transferred by 56%. Patients who had been kept in clinic care in
to integrated care, 249 were returned or transferred to the previous year (judged not eligible for randomization
clinic care. Ninety two percent of GP recommendations between integrated and clinic care) were 67% less likely
Table 2. — Predictors of discharge to general practice care at final GRASSIC review (n=764)
Discharged Assigned to integrated OR for 95% CI
(n=134) or clinic care at review  discharge#
(n=630)
FEV1 at final GRASSIC review % pred®*  86.7 (81.7-91.7) 72.1 (70.1-74.1) 1.49 1.20-1.86
Number of GP consultations*# 1.3 (0.8-1.8) 3.3 (3.0-3.6) 0.78 0.69-0.82
Not randomized during GRASSIC year? 3 Q) 82 (13) 0.20 0.06-0.66
"Nonattender”" during GRASSIC year® 24 (18) 62  (10) 2.15 1.21-3.81
No admissions during GRASSIC year**f 130 (97) 545  (87) 0.38 0.13-1.06

#: as estimated from stepwise logistic regression, in order of stepwise selection; ##: mean, and 95% CI in parenthesis; T: absolute
value, and percentage in parenthesis; *: the effect of 10% change in this variable; **: significant only at 7% level. GRASSIC:
Grampian Asthma Study of Integrated Care; OR: odds ratio; 95% CI: 95% confidence interval; FEV1: forced expiratory volume
in one second; GP: general practitioner; % pred: percentage of predicted value.
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Table 3. — Predictors of assignment to integrated care among patients not discharged to general practice care at end
of GRASSIC (n=630)
Assignment at review: OR for assignment 95% CI
Integrated care Clinic care to integrated
(n=381) (n=249) care at review?

Randomized to integrated care during 212 (56) 61 (24) 2.94 (1.95-4.36)

GRASSIC year*f
Patient preferred integrated care at end of 279 (73) 104 (42) 3.7 (2.5-5.4)

GRASSIC year®
No admission during GRASSIC year* 347 (91) 198 (80) 1.56 (1.05-2.3)
Not randomized during GRASSIC year® 20 (5) 62 (25) 0.33 (0.19-0.62)
"Nonattender" during GRASSIC year® 26 (7) 36 (14) 0.43 (0.23-0.80)
Number of oral steroid courses*# 1.7 (1.5-1.9) 2.6 (2.3-3.0) 0.88 (0.81-0.96)

#: as estimated from stepwise logistic regression, in order of stepwise selection; *: among patients randomized during GRASSIC
trial; ##: mean, and 95% CI in parenthesis; T: absolute value, and percentage in parenthesis. For definitions see legend to table 2.

Table 4. — Clinical events during follow-up year

Mean (95% CI)
Clinical events n Discharged Integrated care Clinical care
Hospital admissions 739 0.008 (0.001-0.05) 0.12 (0.09-0.17) 0.31 (0.25-0.39)
Bronchodilator prescribed 550 8.5 (7.1-10.1) 10.2  (9.3-11.3) 13.9 (12.5-15.4)
Inhaled steroids prescribed 552 5.6 (4.6-6.6) 6.3 (5.8-6.9) 7.2  (6.5-7.9)
Oral steroid courses 579 0.6 (0.4-0.9) 1.7 (1.5-1.9) 24 (2.1-2.8)
GP consultations 601 1.3 (1.0-1.8) 3.0 (2.7-34) 4.1 (3.6-4.6)
PEF at end of 508 71 (68-74) 67  (65-69) 63 (61-66)

follow-up year % pred

PEF: peak expiratory flow. For further definitions see legend to table 2.

to be assigned to integrated care at review. Patients who
did not attend reviews had their odds of assignment to
integrated care reduced by 57%. Each additional steroid
course used by a patient decreased their probability of
assignment to integrated care by 12%.

Details of the follow-up year were returned for 607
(79%) patients. Table 4 shows clinical events over the
following 12 months as reported by the patients' GPs.
On all of these measures the three groups form distinctly
separate populations. Only one patient in the discharged
group was admitted during the follow-up year. After 12
months, patients discharged to general practice care had
the highest average PEF, had made the least GP con-
sultations for troublesome asthma, had used fewer oral
steroid courses, and had had fewer prescriptions for bron-
chodilators. Patients assigned to integrated care fell mid-
way between those discharged and those assigned to clinic
care. Their admission rate was 0.12 compared to 0.31 in
the clinic care group, they used 1.7 oral steroid courses
compared to 2.4 in the clinic group, and their mean PEF
was 346 compared to 319 in the clinic group.

At the end of the follow-up year, 36 patients were dis-
charged from integrated care and 18 were returned to
clinic care. Ten patients died in integrated care (two as
a result of asthma) and eight in clinic care (four as a
result of asthma).

Discussion

The previous GRASSIC study of integrated care
[5] showed that there were no differences in clinical

outcome for patients with asthma randomized between
integrated and conventional clinic care. In clinical prac-
tice, patients are assigned to care on the basis of medical
decision and will not be randomly allotted to different
care types. The present study showed that patients assig-
ned by GPs and specialists to different care types differ
retrospectively and prospectively in clinical characteris-
tics and outcomes.

Discharge from specialist care was positively related
to FEV1, negatively related to GP consultations for trouble-
some asthma during the previous year, and more likely
for patients who had not attended any reviews. Lack of
contact for acute episodes and nonattendance at review
suggests that these patients have been stable, with well-
controlled asthma, and that both GPs and consul-
tants judge this group, 17% of the total patient group,
to be appropriately managed without specialist review.

For the remaining 630 patients, the decision to be made
was whether they would be best assigned to integrated
care or conventional clinic care. Each oral steroid course
prescribed during the GRASSIC trial year decreased the
odds of assignment to integrated care in the follow-up
year by 12%. Having had no hospital admission increa-
sed the odds of assignment to integrated care by 56%.
Having been randomized to integrated care during the
trial markedly increased the likelihood of review assign-
ment to integrated care for the follow-up year.

Patient preference for integrated care also increa-
sed the likelihood that the patient would be assigned
to integrated care. This suggests that patient and GP
confidence is developed by experience of integrated care
[5, 6].
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For one reason or another, there will be patients who
do not comply with the review requirements of inte-
grated care. In this study, there were 82 "nonattenders".
These patients were less likely to be assigned to inte-
grated care. Most of them were returned to conventional
clinic care. Twenty nine percent of the "nonattenders" were
discharged. It seems likely that GPs are prepared to rec-
ommend that stable patients who do not attend reviews
should be discharged from specialist care, but that they
prefer that the less well-controlled nonattender be in con-
ventional clinic care rather than integrated care.

It has been suggested that GPs are reluctant to recom-
mend that patients be discharged from specialist care,
even when these patients have stable and well-controlled
asthma. In one study [7], of 164 clinic patients identi-
fied as stable, GPs believed 27% were suitable for dis-
charge to general practice care alone. In the present study,
17% of patients were discharged following GP recom-
mendation and consultant review. There was a high level
of agreement between consultants and GPs, and patients
not discharged differed significantly both retrospec-
tively and prospectively in clinical measures. The find-
ings of the follow-up year in this study support the
validity of the GP and consultant decision not to dis-
charge. Patients assigned to integrated care experienced
significantly worse outcomes (more hospital admissions
and GP consultations, higher consumption of asthma med-
ication, and worse pulmonary function) than patients
discharged at review.

However, patients assigned to integrated care experi-
enced much better outcomes than patients assigned to con-
ventional clinic care. We have previously shown that
there are no differences in outcome for patients randomly
assigned between integrated and clinic care. It is un-
likely, therefore, that the differences found in the present
study are due to the differences in care now producing
such different outcomes. Similarly since 90% of our prac-
tices have computerized systems for retrieval of pre-
scribing data any bias in recording across the 3 groups
should be minimal. We suggest that the differences are
due to the ability of GPs and consultants to identify lev-
els of risk for patients. If true, this explanation confirms
the case for an integrated care scheme that meets the
needs of patients not so stable as to merit discharge from
consultant care, but not so severe as to need frequent out-
patient consultations.

During the GRASSIC study, 90% of patients referred
to the Chest Clinic were randomized between conven-
tional and clinic care and no disadvantages were found
for those in integrated care. This strongly suggests that
after an initial assessment period almost all patients

referred to specialist care can be entered into any similar
integrated care system. The present study shows that after
12 months in an integrated care scheme consultants and
GPs can identify patients suitable for discharge from
those who should continue in integrated care (and those
who should return to clinic care). The study suggests that
integrated care fills a need for an appropriate scheme of
management for asthma patients who do not require fre-
quent specialist clinic review but cannot safely be dis-
charged.

These results also suggest that it may not be neces-
sary or cost-effective as standard practice to provide all
care for chronic conditions, such as asthma, within a spe-
cialist care system. In countries with a developed prima-
ry care system such as the UK and the Netherlands
the general practitioner will be able to manage the maj-
ority of asthma patients without continuing specialist
involvement.
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