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Effects of Increased Primary Care Access on
Process of Care and Health Outcomes among

Patients with Asthma Who Frequent
Emergency Departments
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URPOSE: Many asthmatic patients discharged from emer-
ency departments do not have timely follow-up visits with a
rimary care physician. This study was conducted to determine
he effectiveness of a health professional– based intervention in
mproving process of care and health outcomes among asth-

atic patients discharged from emergency departments.
ETHODS: We enrolled 125 asthmatic patients, aged 5

hrough 50 years, from the emergency department of a commu-
ity-based hospital; 62 patients were assigned to usual care and
3 to enhanced care. Enhanced care consisted of usual care plus
mployment of a coordinator to make follow-up appointments
ith the patient’s primary care physician with at least one re-
inder telephone call to the patient.

ESULTS: At 6 months of follow-up, mean (� SD) asthma b
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nd pediatric quality-of-life scores were higher in the enhanced
are group than in the usual care group (5.7 � 1.2 units vs. 5.0 �
.3 units, P � 0.01). The enhanced care group also had a higher
ate of follow-up office visits (78% [n � 44] vs. 60% [n � 33],
� 0.003), were more likely to have written action plans (46%

n � 26] vs. 25% [n � 14], P � 0.02), and had fewer asthma
ymptoms (1.8 � 1.1 units vs. 2.2 � 1.3 units, P � 0.09). How-
ver, these differences disappeared by 12 months of follow-up.
ONCLUSION: A simple intervention wherein a health pro-

essional facilitates follow-up visits can improve the process of
are and health outcomes of high-risk asthmatic patients. How-
ver, the effect of this intervention is time limited and largely
ears off by 12 months. Am J Med. 2004;117:479 – 483. ©2004

y Elsevier Inc.
ffective long-term control of asthma is possible for
the vast majority of patients with the disease (1).
To promote seamless care and better education of

atients with asthma, the 1997 National Asthma Educa-
ion and Program Guidelines Expert Panel recom-

ended that patients have a follow-up appointment after
ischarge from the emergency department (1). Indeed,

mproved follow-up has been associated with better clin-
cal outcomes (2– 4). However, in many jurisdictions,

ore than 60% of asthmatic patients discharged from
mergency departments do not have a follow-up visit
ith their primary care physicians, leading to suboptimal

ontrol of their disease and frequent clinical relapses (5).
mergency department– based interventions may there-

ore be necessary to improve the existing follow-up rates.
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e conducted a controlled study to determine whether a
imple health professional– based intervention could im-
rove the rate of follow-up visits and enhance the process
f care and health outcomes of asthmatic patients dis-
harged from emergency departments.

ETHODS

atients and Setting
his study was conducted at the Misericordia Hospital in
dmonton, Alberta, Canada, between April 2001 and
ovember 2002. All patients between the ages of 5 and 50

ears who were admitted to the emergency department
ith a primary diagnosis of asthma were eligible for par-

icipation. The study was approved by the Health Re-
earch Ethics Board (Biomedical Panel), Faculty of Med-
cine and Dentistry, University of Alberta.

The study comprised an enhanced care and usual care
rm. To best mimic a real-life situation and to minimize
ny disturbances to the participating emergency depart-
ent, we employed a time-series method for patient as-

ignment. Rather than using patients as the unit of ran-
omization, we decided a priori to allocate certain weeks

or usual care and other weeks for enhanced care (in a 1:1
atio). Accordingly, all patients admitted to the emer-
ency department on the “on” week were assigned to en-
anced care, while all patients admitted on the “off” week
ere assigned to usual care. Study patients, and all staff

embers (including the attending physicians) working
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n the emergency department, were unaware of which
ere the “on” and “off” weeks.

ntervention
fter informed consent was obtained from patients who
ad been fully stabilized medically in the emergency de-
artment, all study patients, regardless of treatment as-
ignment, were asked to make a follow-up appointment
ith their primary care physician within 4 weeks of dis-

harge. In the enhanced care arm, a study coordinator
ffered to make the appointment directly with the pa-
ient’s physician on behalf of the patient. If the patient did
ot have a regular primary care physician, the patient was
sked to choose a physician from a list of primary care
hysicians in the region who were willing to accept new
atients. This list had been previously collated and dis-
eminated by the local health authority region. Patients in
he enhanced care arm received a reminder telephone call

or 2 days before the scheduled follow-up visit. This
ntervention was not repeated during the follow-up pe-
iod.

Patients in the usual care arm were encouraged to visit
heir regular primary care physician, but there were no
ttempts to make the appointment for them and no tele-
hone reminders were provided.

ollow-up
atients were contacted via telephone at baseline, and

hen at 1, 3, 6, and 12 months following discharge from
he initial emergency department visit using standard
urvey techniques (6). A strict protocol was instituted to

inimize any potential for differential follow-up bias.
uring each encounter, patients’ health-related quality of

ife and asthma control were assessed using the mini
sthma Quality of Life Questionnaire (7) and the Asthma
ontrol Questionnaire (8). The Pediatric Asthma Quality
f Life Questionnaire was used to assess the health-
elated quality of life for children under 12 years of age
9). Participants’ visits to emergency departments and
hysician offices; use of medications and written action
lans; and ownership of a peak expiratory flow meter
ere also determined during each of these encounters.

tatistical Analysis
ata were analyzed on an intention-to-treat basis. The
rimary endpoint was to compare patients’ health-re-

ated quality of life between enhanced and usual care at 6
onths following initial discharge from the emergency

epartment. Secondary endpoints were asthma control;
se of anti-asthma medications and written action plans;
ossession of peak expiratory flow devices; and rates of
ffice visits and repeat emergency department visits at 6
nd 12 months following emergency discharge. We used
ndependent sample t tests to compare the differences
etween groups. We used linear regression analyses to

valuate the effect of age, sex, written action plans, and

80 October 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume 11
eak expiratory flow meters on asthma-specific quality-
f-life scores at 6 months. All tests were two-tailed in
ature. For each visit, the analysis was restricted to those
articipants who did not have missing information or
ho did not drop out at that visit. Analyses were per-

ormed using SAS, version 8.2 (Cary, North Carolina). P
alues �0.05 were considered significant.

ESULTS

uring the study period, 250 patients were evaluated for
sthma in the emergency department. Of these, 125 were
xcluded for the following reasons: 63 (24%) could not be
eached to obtain informed consent, 43 (17%) did not
ish to participate, and 19 (7%) declined for other rea-

ons, including inability to comprehend English or lack
f a fixed address. In total, 125 patients were enrolled in
he study (Table 1): 112 (90%) completed 6 months of
ollow-up and 103 (82%) completed the full 1-year pro-
ocol. The dropout rate was similar between usual and
nhanced care arms: 10% (6/62) versus 11% (7/63) at 6
onths, and 21% (13/62) versus 14% (9/63) at 12
onths. The data for the dropouts were included in the

nalyses until the date they were lost to follow-up, after
hich they were censored from subsequent analyses.

able 1. Baseline Characteristics of Study Participants, by
reatment Assignment

Characteristic
Usual Care
(n � 62)

Enhanced Care
(n � 63)

Number (%) or Mean � SD

ge (years) 22.7 � 12.6 22.5 � 13.7
�18 years 25 (40) 27 (43)
ale sex 16 (26) 34 (54)*

urrent smoker 11 (18) 14 (23)
ever smoker 38 (62) 33 (53)
hite race 50 (81) 53 (84)

eak expiratory flow†

(L/min)
265 � 117 224 � 125

as allergies 56 (90) 55 (87)
as pets in house 33 (53) 43 (68)
as a primary care provider 54 (87) 52 (83)

elf-assessment of asthma
severity

1.7 � 0.5 1.7 � 0.5

sthma control score 3.6 � 1.5 3.7 � 1.5
uality-of-life score 4.1 � 1.3 4.0 � 1.2
urrent medications‡

Short-acting �2-agonists 53 (86) 55 (87)
Leukotriene modifiers 6 (10) 4 (6)
Inhaled steroids 32 (52) 30 (48)
Long-acting �2-agonists 9 (15) 5 (8)

P �0.05.
At the time of presentation to emergency department.

At initial emergency department visit.
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ffects of Enhanced Care on Asthma Outcomes
nd Processes
t 1 month of follow-up, 68% (n � 43) of the study
atients exposed to enhanced care had at least one office
isit for their asthma (Table 2), as compared with 36% (n

22) in the usual care arm (difference � 32%; P �0.05).
his difference in primary care visits persisted to 3
onths of follow-up. A greater proportion of patients in

he enhanced care group as compared with in the usual
are group had a written action plan for self-management
s well as improved disease-specific health-related quality
f life at the 6-month follow-up (Table 3). Improved
sthma control was also found among patients in the en-
anced care group, although these differences disap-
eared by 12 months of follow-up. Use of anti-asthma

able 2. Effects of Enhanced Care at 1 and 3 Months of Follow

Characteristic

1 Month

Usual Care
(n � 62)

Enha
(n

Mean � SD or Nu

ffice visit* 22 (36) 4
sthma or pediatric quality-of-life score 5.2 � 1.3 5
ritten action plan† 14 (23) 2

eak expiratory flow meter† 38 (61) 4
sthma control score 2.2 � 1.2 2

nhaled steroids‡ 42 (68) 4
ong-acting �2-agonists‡ 16 (26) 1
t least one emergency department visit
or hospitalization

5 (8)

At least one visit to a primary care physician since discharge from em
Possession of device at the time of follow-up interview.
Daily use.

able 3. Effects of Enhanced Care at 6 and 12 Months of Follo

Characteristic

6 Month

Usual Care
(n � 56)

Enha
(n

Mean � SD or Nu

ffice visit* 33 (60) 4
sthma or pediatric quality-of-life score 5.0 � 1.3 5
ritten action plan† 14 (25) 2

eak expiratory flow meter† 35 (63) 4
sthma control score 2.2 � 1.3 1

nhaled steroids‡ 31 (55) 3
ong-acting �2-agonists‡ 12 (21) 1
t least one emergency department visit
or hospitalization

9 (16)

At least one visit to a primary care physician since discharge from em
Possession of device at the time of follow-up interview.

Daily use.

Octobe
edications, including inhaled corticosteroids and long-
nd short-acting �2-adrenergic agents, were similar at 6
nd 12 months of follow-up.

In analyses of the association between various process-
f-care measurements and asthma-specific quality-of-life
cores at 6 months, only having a written action plan was
ssociated significantly with a higher asthma-specific
uality-of-life score at 6 months (�-coefficient of slope �
.61; 95% confidence interval [CI]: 0.11 to 1.11). Neither
ge (�-coefficient per 10-year increment � 0.11; 95% CI:
0.08 to 0.30) nor sex (�-coefficient for men vs. women �
0.16; 95% CI: -0.68 to 0.35) had any effect on quality-of-
ife scores. Similarly, ownership of a peak expiratory flow

eter had little effect on scores at 6 months of follow-up
�-coefficient � 0.28; 95% CI: -0.23 to 0.80).

n Asthma Health Outcomes and Processes of Care

P Value

3 Months

P Value
Care

3)
Usual Care
(n � 60)

Enhanced Care
(n � 60)

(%) Mean � SD or Number (%)

) 0.002 29 (48) 45 (75) 0.003
1.2 0.59 5.3 � 1.3 5.5 � 1.1 0.34
) 0.18 20 (33) 28 (47) 0.14
) 0.07 37 (62) 47 (78) �0.05

1.1 0.84 2.0 � 1.3 2.0 � 1.1 0.88
) 0.95 38 (63) 33 (55) 0.35
) 0.58 14 (23) 17 (28) 0.53

0.97 7 (11) 4 (8) 0.53

cy department.

on Asthma Health Outcomes and Processes of Care

P Value

12 Months

P Value
Care

6)
Usual Care
(n � 49)

Enhanced Care
(n � 54)

(%) Mean � SD or Number (%)

) 0.003 33 (68) 44 (81) 0.09
1.2 0.01 5.2 � 1.4 5.4 � 1.4 0.47
) 0.02 13 (27) 19 (35) 0.34
) 0.15 32 (65) 43 (80) 0.10

1.1 0.09 2.0 � 1.2 2.2 � 1.1 0.52
) 1.00 24 (49) 29 (54) 0.63
) 0.50 12 (25) 16 (30) 0.55
) 0.27 11 (23) 10 (19) 0.63

cy department.
-up o

nced
� 6

mber

3 (68
.4 �
1 (33
8 (76

.2 �
3 (68
9 (30
5 (8)

ergen
w-up

s

nced
� 5

mber

4 (78
.7 �
6 (46
2 (75

.8 �
1 (55
5 (27
5 (10

ergen
r 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume 117 481
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ISCUSSION

his community-based study produced several interest-
ng observations. Our findings suggest that a simple
ealth professional– based intervention can increase the
ates of follow-up visits by asthmatic patients to their
rimary care physicians after emergency discharge. The

ncrease in the frequency of these follow-up visits was
ssociated with a statistically significant and clinically
eaningful improvement in disease-specific health-re-

ated quality of life (10). These patients who were as-
igned to enhanced care were also more likely to have
ritten action plans for their asthma at 6 months of fol-

ow-up. However, the improvements in the process of
are and health outcomes related to enhanced care disap-
eared by 12 months of follow-up, suggesting that the
eneficial effects of this intervention are time limited and
hat further reinforcement of care patterns would be
eeded to maintain improvements in outcomes.
Our findings are consistent with those of several other

tudies (2– 4,11) that have demonstrated improved pa-
ient outcomes with follow-up care. George et al (11), for
nstance, reported that a comprehensive in-hospital pro-
ram, consisting of asthma education, bedside spirome-
ry, and scheduled follow-up in an outpatient asthma
rogram, resulted in a twofold increase in follow-up rates
fter hospital discharge and a substantial reduction in
epeat emergency department visits over a 6-month pe-
iod. We extend these results by showing that even a sim-
ler intervention in an emergency department setting can

ead to similar improvements in follow-up rates. Further,
e demonstrated that this intervention can improve
ealth-related quality of life of asthmatic patients over 6
onths. However, the beneficial effects appear to wear

ff by 12 months.
Although our study was not designed to ascertain the

articulars of each follow-up visit, we found that asth-
atic patients who were assigned to the intervention arm
ere more likely to possess a written action plan and peak

xpiratory flow meters (although the latter did not reach
tatistical significance) as compared with patients in the
sual care group. Use of anti-asthma medications was
imilar between the two groups. In a busy emergency de-
artment setting, patients usually receive good pharma-
ologic care (12). Emergency department staff, however,
arely have the time or resources to teach self-manage-
ent skills to patients (13). Follow-up office visits, on the

ther hand, provide an excellent forum to devise individ-
alized disease management strategies and to confer
ther educational services to high-risk patients. Empow-
rment of patients with self-management skills to deal
ith their asthma is an important and effective strategy
14).

82 October 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume 11
Several limitations of the study need to be addressed.
irst, to keep both patients and physicians concealed to
reatment assignment, we limited our contact with the
rimary care physicians. Thus, the details of physician-
atient encounters during office visits were largely un-
nown. Second, we did not have any physiologic mea-
urements to accurately diagnose or classify asthma
everity. To reduce the probability of diagnostic misclas-
ification, we restricted the age of participants.

In summary, our study suggests that a simple health
orker– based intervention in an emergency department

an substantially increase the rate of follow-up visits and
mprove the health status of patients with asthma over a
-month period. The beneficial effects of this type of in-
ervention, however, are time limited and would likely
equire reinforcements prior to 12 months to maintain
he improvements for a longer period of time.

CKNOWLEDGMENT
he authors thank Lynda Haug and Arnold Vanderveen for

heir invaluable contributions as study coordinators; the staff at
he Misericordia Hospital emergency department, who made it
ossible to implement this study at this site; and Cliff Seville and
is staff, who provided office space and support services for this
roject.

EFERENCES
1. Expert Panel Report II: Guidelines for the Diagnosis and Management

of Asthma. Bethesda, Maryland: National Asthma Education and
Prevention Program; 1997. NIH Publication No. 97-4051.

2. Love MM, Mainous AG III, Talbert JC, Hager GL. Continuity of
care and the physician-patient relationship: the importance of con-
tinuity for adult patients with asthma. J Fam Pract. 2000;49:998 –
1004.

3. Christakis DA, Wright JA, Koepsell TD, et al. Is greater continuity
of care associated with less emergency department utilization? Pe-
diatrics. 1999;103:738 –742.

4. Gill JM, Mainous AG III. The role of provider continuity in pre-
venting hospitalizations. Arch Fam Med. 1998;7:352–357.

5. Sin DD, Bell NR, Svenson LW, Man SF. The impact of follow-up
physician visits on emergency readmissions for patients with
asthma and chronic obstructive pulmonary disease: a population-
based study. Am J Med. 2002;112:120 –125.

6. Fowler FJ. Survey Research Methods. 2nd ed. Newbury Park,
California: SAGE Publications; 1993.

7. Juniper EF, Guyatt GH, Cox FM, et al. Development and validation
of the Mini Asthma Quality of Life Questionnaire. Eur Respir J.
1999;14:32–38.

8. Juniper EF, O’Byrne PM, Guyatt GH, et al. Development and vali-
dation of a questionnaire to measure asthma control. Eur Respir J.
1999;14:902–907.

9. Juniper EF, Guyatt GH, Feeny DH, et al. Measuring quality of life in
children with asthma. Qual Life Res. 1996;5:35– 46.

0. Juniper EF, Guyatt GH, Willan A, Griffith LE. Determining a min-
imal important change in a disease-specific quality of life question-

naire. J Clin Epidemiol. 1994;47:81– 87.

7



1

1

1

1

Effects of Increased Primary Care Access on Health Outcomes in Asthma/Sin et al
1. George MR, O’Dowd LC, Martin I, et al. A comprehensive educa-
tional program improves clinical outcome measures in inner-city
patients with asthma. Arch Intern Med. 1999;159:1710 –1716.

2. Weber EJ, Silverman RA, Callaham ML, et al. A prospective multi-
center study of factors associated with hospital admission among
adults with acute asthma. Am J Med. 2002;113:371–378.
Octobe
3. Emond SD, Reed CR, Graff LG IV, et al. Asthma education in the
emergency department. On behalf of the MARC Investigators. Ann
Emerg Med. 2000;36:204 –211.

4. Gibson PG, Powell H, Coughlan J, et al. Self-management educa-
tion and regular practitioner review for adults with asthma (Co-
chrane Review). Cochrane Database Syst Rev. 2003;1:CD001117.
r 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume 117 483


	Effects of Increased Primary Care Access on Process of Care and Health Outcomes among Patients with Asthma Who Frequent Emergency Departments
	METHODS
	Patients and Setting
	Intervention
	Follow-up
	Statistical Analysis

	RESULTS
	Effects of Enhanced Care on Asthma Outcomes and Processes

	DISCUSSION
	ACKNOWLEDGMENT
	REFERENCES


