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Study objective: We determined whether a simple emer-
gency department intervention improves the likelihood of pri-
mary care provider (PCP) follow-up after ED discharge for an
acute asthma exacerbation.

Methods: This randomized, controlled clinical trial was con-
ducted in an urban university-based ED. Participants were
patients with asthma between the ages of 16 and 45 years
who were treated and discharged from the ED. The study inter-
vention was usual care or an intervention that consisted of a
free b-day course of prednisone, vouchers for transportation to
and from their PCP. and a 48-hour telephone reminder to make
an appointment with their PCP. The main outcome was whether
the patient received follow-up care as determined by PCP con-
tact at 4 weeks.

Results: One hundred ninety-two patients with asthma were
enrolled over 8 months; 178 (93%) had complete follow-up. The
intervention and control groups were similar with regard to age,
sex, ethnicity, or years of education. The 2 groups were also
comparable with respect to multiple measures of baseline
access/barriers to care and severity of ED exacerbation. Patients
receiving the intervention were significantly more likely to follow
up with their PCP than control patients (relative risk 1.6; 95%
confidence interval [CI] 1.1, 2.4). When adjusted for other fac-
tors influencing PCP follow-up care (ethnicity, prior PCP relation-
ship, insurance status, regular car access), intervention patients
were more likely to follow up with their PCP (odds ratio 3.1; 95%
Cl1.5,6.3).

Conclusion: Providing medication, transportation vouchers,
and a telephone reminder to make an appointment increased
the likelihood that discharged patients with asthma obtained
PCP follow-up.
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INTRODUCTION

Asthma continues to be one of the most prevalent chronic
diseases, affecting at least 5% of the US population with
annual health care costs exceeding $6 billion.! Emergency
departments play a large role in the care of patients with
asthma, with approximately 2 million visits annually in
the United States.-> Dependence on the ED as a site for
episodic, crisis-oriented asthma care has been viewed as a
marker for increased morbidity and is associated with
poor self-management practices.>" Increased utilization
of the ED by some patients with asthma also has been
linked to inadequate health insurance. However, under-
utilization of preventive primary care services and re-
liance on ED services cannot be fully explained by finan-
cial barriers.® Many asthmatic patients who are reliant on
ED care actually have primary care providers (PCPs).°-1¢

Effective and timely outpatient care of asthma prevents
adverse asthma outcomes and reduces hospitalization
and ED visits.!1"1° Follow-up after an acute asthma exac-
erbation requiring hospitalization has been associated
with a reduction in subsequent hospital admissions and
improvement in asthma symptoms. !¢ Asaresult, the
1997 National Asthma Education and Prevention Program
(NAEPP) Guidelines Expert Panel Report-2 recommends
close PCP follow-up by instructing patients to make an
appointment within 3 to 5 days after an ED visit.!”

Several studies have proposed methods to enhance
ED-PCP linkage for patients with asthma. Strategies
including ED-based asthma education, scheduling of
appointments for patients before ED discharge, distribu-
tion of medications, and improved communication
between primary care physicians and the ED have been
proposed.8-20 Few studies have tested specific interven-
tionsin a systematic fashion. We performed a random-
ized, controlled trial to determine whethera simple, inex-
pensive, 3-part ED intervention would increase the
likelihood of PCP follow-up for patients treated and dis-
charged from the ED for an acute asthma exacerbation.
We hypothesized that patients receiving this intervention
would be more likely to have PCP follow-up than the con-
trol patients who received usual discharge care.
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MATERIALS AND METHODS

This study was a prospective randomized, controlled
trial of a simple ED intervention to improve the rate of
PCP follow-up for patients with acute asthma exacerba-
tions. The study was conducted in the ED of the Hospital
of the University of Pennsylvania, an urban tertiary care
center with an annual patient census of approximately
47,000 visits. There isno observation or short-stay unit
available at the study institution for the extended ED care
of asthmatic patients. The study was approved by the
University of Pennsylvania Committee on Research In-
volving Human Subjects.

Consecutive patients older than 16 years and younger
than 46 years who presented to the ED between March 5
and November 15, 1998, with a chief complaint consis-
tent with an acute asthma exacerbation were eligible for
inclusion. During the study period, dedicated research
assistants were present in the ED, from 8 aM until mid-
night, 7 days per week to identify potential study patients.
These time periods were selected because review of ED
logs before study commencement demonstrated that
more than 80% of all eligible patients present during this
16-hour period.

All patients with complaints of shortness of breath,
wheezing, difficulty breathing, respiratory distress, cough,
chest tightness, or asthma were screened for study eligi-
bility. Patients were excluded if they were unable/unwilling
to provide informed consent, or were non—English-
speaking, previously enrolled in this study, or admitted
forinpatient care. Enrollment did not take place until the
patient met all criteria.

Patients who met study inclusion criteria were admin-
istered a 46-item structured closed-question survey to
ascertain demographic information, as well as details of
baseline asthma severity (medications, intubation history,
and comorbid illnesses), current asthma severity (vital
signs, initial peak flow, oxygen saturation), and barriers
to primary and ED care.

Patients were randomly assigned to 1 of 2 groups. The
intervention group received a self-contained “fanny pack
of materials designed to enhance the likelihood of
scheduling timely follow-up on release from the ED. This
intervention consisted of a 5-day course of oral predni-
sone (50 mg/d), 2 taxicab vouchers specifically desig-
nated for transportation to and from their PCP, an asthma
information card, and written instructions for the use of
the medications and the vouchers. In addition, patients in
the intervention group were contacted by telephone

»
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within 48 hours of ED release and reminded to make an
appointment with their PCP if they had not already done
so.Inour ED,itisstandard practice that all discharged
asthmatic patients receive a short course of steroid therapy.
Control patients received ED discharge instructions and
medication prescriptions at the discretion of the treating
physician. Both the control and intervention patients
without a PCP were referred to a hospital-based asthma
clinic that had agreed to accept referrals.

Randomization was performed using a computer-gen-
erated block randomization scheme by 1 of the nonclini-
cal investigators. Randomization was performed in
blocks of 100 patients. Study packages were prepared and
sealed by 2 investigators not involved in patient enroll-
ment. The research assistants who performed patient
enrollment were blinded to the randomization scheme.
Because of the nature of the intervention, it was neither
desirable nor possible to blind the patients to the study
intervention.

Attempts were made to contact all intervention patients
48 hours after the ED visit to remind them to make an
appointment with their PCP if they had not already done
so. Two nonmedical personnel used a script to make these
calls. Three attempts were made to reach the patient. If
patients were unavailable after 2 contact attempts, a mes-
sage was left when possible.

ED logs were checked on a daily basis for the duration
of the study and for 1 month after the termination of the
study to ascertain if any study patient had a relapse. Re-
lapse was defined as any ED revisit for asthma prompted
by a failure of symptoms to improve or resolve within 21
daysafter the index visit. No attempt was made to moni-
tor ED visits of study patients to hospitals in the sur-
rounding geographic area.

The main outcome for this study is whether patients
keptan appointment with their PCP for asthma follow-up
within 4 weeks of the index ED visit. A single investigator
who contacted each patient’s PCP at the end of this 4-week
period assessed this outcome. Attendance was confirmed
forall scheduled appointments. This investigator was
blinded to study group assignment. During the initial
consent procedure, each study patient signed a release
granting permission to review medical records and to
speak to the PCP.

Sample size determination was based on an expected
overall PCP follow-up rate of 17%, as determined by pilot
datain patients without health insurance at our institution.
For an absolute improvement in the follow-up rate of
20%, we calculated arequired sample size of 87 patients
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per group (o=.05, B=.85; PASS, version 6.0 [1997], NCSS
Statistical Software, Kaysville, UT). We anticipated a
refusal/withdrawal rate of less than 10% and therefore
targeted a total study sample of 200 patients.

Data were analyzed on an intention-to-treat basis.
Differences between control and intervention group
patients and differences between PCP follow-up and no
follow-up were assessed by %2 or Fisher exact tests for cat-
egorical data, and Student’s t test for continuous data.
Categorical data are presented as the percent frequency of
occurrence. Continuous data are presented as means=SD.
The association between questionnaire items and PCP
follow-up are presented as relative risks with 95% confi-
dence intervals (Cls).

Because certain factors are known to affect asthma
follow-up rates with a PCP (ie, health insurance status,
ethnicity, prior relationship with a PCP) both stratified
analyses using Cochran-Mantel-Haenszel statistics and
multiple logistic regression were used to adjust for possi-
ble confounding of these factors. Data are presented as
summary risk ratios and adjusted odds ratios with 95%
Cls, respectively.

All data were analyzed using SAS statistical software
(SAS/STAT version 6.12, SAS Institute, Cary, NC).
Statistical significance was defined as P<.05.

RESULTS

During the study period, 218 patients were evaluated in
the ED. Review of ED logs identified 21 of the 218 eligible
patients were not enrolled, leaving 197 patients who met
the inclusion criteria. Three patients refused enrollment,
and 2 patients were mistakenly enrolled in an incorrect
group. Therefore, 192 patients entered the study protocol
(981in the intervention group and 94 in the control group).
These data are consistent with the anticipated 80% en-
rollment rate. Patients who met study eligibility but were
notincluded in the trial were similar to patients included
in the trial with respect to demographic characteristics,
baseline asthma severity, and current asthma severity.

We were able to verify whether the patients presented
to the PCP after the index ED visitin 178 of 192 enrolled
patients. Patients visited their PCP amedian of 13 days
after the index ED visit (interquartile range, 6 to 25 days).
The 14 patients lost to follow-up were similar to the 178
patients with verifiable follow-up data with respect to
demographic characteristics, baseline asthma severity,
and current asthma severity. The Figure is a flow diagram
showing patient progress through the study protocol.
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Ofthe 178 patients who completed the study protocol,
95 patients were in the intervention group and 83 patients
were in the control group. Baseline demographic charac-
teristics, baseline asthma severity, and current asthma
severity for study patients are shown in Tables 1 and 2.
The 2 groups were similar with respect to age, sex, ethnic-
ity, symptom duration, current and maintenance use of
asthma medications, historical markers of asthma sever-
ity, vital signs on presentation, initial peak expiratory
flow rate, initial oxygen saturation, and multiple mea-
sures of access to care including type of health insurance.

We successfully contacted 89% of intervention patients
by telephone at 48 hours. Utilization of the transportation
vouchers by intervention patients was also tracked by
study personnel for up to 8 weeks after the termination of
the study; 27% of the vouchers were used by patients for
travel to and from PCP appointments.

Twenty-two patients returned to the ED during the study
period (mean 72 days). Only 6 of these patients returned
within 21 days of their initial ED visit; these patients were
considered to have arelapse. They were divided evenly
among the intervention and control groups (3 patients in
each group).

Our main outcome, successful follow-up with a PCP,
was more common in patients who received the interven-
tion. Forty-four (46.3%) patients in the intervention
group and 24 (28.9%) patientsin the control group fol-

lowed up with their PCP (relative risk [RR] 1.6;95% CI
1.1,2.4). Other variables also associated with an in-
creased likelihood of PCP follow-up are shown in Tables 3
and 4. Characteristics associated with PCP follow-up
were older patient age, a prior relationship with a PCP (RR
4.4,95% CI11.9,10.2),blackrace (RR0.54;95% C10.37,
0.79), lack of health insurance coverage (RR 0.33;95% CI
0.11,0.96), and regular access to transportation for
scheduled medical care (RR1.4;95% CI10.94,1.9).
Historical and current markers of asthma severity were
not associated with increased PCP follow-up rates.

Key factors known to affect follow-up rates (prior PCP
relationship, ethnicity, and insurance status) were strati-
fied to assess efficacy of the intervention on follow-up
rates (Table 5). In all cases, the intervention improved fol-
low-up rates (ethnicity RR 1.6,95% CI 1.1, 2.3; prior PCP
relationshipRR 1.7,95% CI 1.2, 2.6; insurance status RR
2.1,95% CI1.1,4.0). For patients with no prior PCP rela-
tionship, 5 (17.2%) who received the intervention went
for follow-up visits, whereas no control patients did.

To adjust for key and other variables (age, transporta-
tion availability) associated with PCP follow-up, we used
logistic regression, and the intervention was still associ-
ated with increased likelihood of follow-up with an ad-
justed odds ratio of 3.0 (95% CI 1.5 to 6.3). Variables that
were no longer statistically significant in the multivariate
analysis were transportation and insurance status.

Figure.
Patient flow diagram.

Eligible patients
(n=197)

Patient refusal (n=3)
Enrolled in incorrect group (n=2)

Randomized patients

included in trial
(n=192)

N

Intervention group Control group
(n=98) (n=94)

Lost to follow-up / \ Lost to follow-up
(n=3) (n=11)
Completed Completed
trial trial
(n=95) (n=83)
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DISCUSSION

Our study demonstrated that a simple 3-part ED inter-
vention given to discharged asthmatic patients resulted in
anincreased rate of follow-up with PCPs compared with
discharged asthmatic patients who did not receive the
intervention. This difference in PCP follow-up between
intervention and control patients remained statistically
significant even after adjustment for other factors associ-
ated with enhanced follow-up, including prior relation-
ship witha PCP.

Because our study design used a combination 3-part
intervention to enhance the rate of PCP follow-up, itis not

We believe that the 48-hour telephone reminders and
the complimentary study medications may have also
enhanced the likelihood of PCP follow-up. Strategies to
improve ED-PCP linkage have been studied for several
other health conditions, and it is known that ED patients

Table 2.
Comparison of intervention and control groups: patient charac-
teristics.

Control Intervention

possible to ascertain exactly which component of the Variable Frequency (%)  Frequency (%)
intervention was successful. The increased time that
: : Have physician 66 (79.5) 66 (69.5)
§tudy personnel spent W}th study patients may have Car accoss 44 (53.0) 81 (537)
increased compliance with follow-up in both groups Transportation to physician
(Hawthorne effect), despite the fact that follow-up rates Taxicab 0(0) 7(1.4)
. : Own car 28 (33.7) 20(21.1)
inboth groups Wer? subgptlmgl. . Public transportation 27 (32.5) 40 (42.1)
Only 27% of patients in the intervention group used Walked 14(16.9) 16 (16.8)
the transportation vouchers; however, this accounts for Friend/family car 12(14.5) 8(8.4)
more than half of the 46% of intervention patients who S;;ht";z checkups % (46, 48516
did follow up with their PCP. In addition, the 17% abso- Once/y 7(9.1) 12 (12.9)
lute difference between control and intervention group Twice/y 10(13.0) 8(8.6)
follow-up might be fully explained by the use of trans- iﬁfngf/sy/y 12 E] ;Q 13 ﬂ gg;
portation vouchers. On the other hand, it is possible that Called physician before coming to ED 21(28.0) 29(35.8)
some other component of the intervention might have Can get appointment with physician 50(75.8) 58 (79.5)
: : : _ if emergency
beep resppns1ble for mcreasmg the follow-up rate and the Intubations 8 (10,1 4144
patients simply used the available vouchers. Inhaled steroids 31(37.8) 44 (46.8)
Oral steroids 10 (12.4) 13(13.8)
Sex: female 62 (74.7) 66 (69.5)
Ethnicity
Asian 4(4.9) 3(3.2)
Black 67 (82.7) 79 (85.0)
Hispanic 2(2.5) 1(1.1)
Table 1. White 8(9.9) 10(10.8)
Comparison of intervention and control groups: patient charac- Transportation to ED
teristics Taxicab 10(12.1) 5(5.3)
' Own car 12 (14.5) 17(17.9)
Public transportation 11(13.3) 20(21.1)
B Walked 10(12.1) 5(5.3)
‘(:g";’;)' '"‘T;"g‘;‘)m" Friend/family car 28(33.7) 30(31.6)
) = = Ambulance 11(13.3) 18 (19)
Variable +SD No. (%) +SD No. (%) Symptom duration (h)
<6 15(18.1) 24 (25.5)
Age (y) 30.548.1 31.148.7 6-12 10(12.1) 8(8.5)
Temperature (°F) 98.1£1.1 98.1£0.9 12-24 9(10.8) 18(19.2)
Pulse (beats/min) 94.8+14.8 95.4+17.3 >24 49 (59.0) 44 (46.8)
Respiratory rate (breaths/min) 21.249.7 21.3£75 Type of insurance
Pulse oximetry (0, saturation %) 97.142.1 96.6+2.9 Government-HMO 28(34.2) 43 (45.7)
PEFR (L/min) 242490 249+100 Government/military 4(4.9) 3(3.2)
No. of times inhaler used past 24 h 47448 4.946.1 HMO 18 (22.0) 20(21.3)
Days work/school missed 15439 0.8+1.1 None 11(13.4) 11(11.7)
Grade level 12.542.2 12.3+1.8 Private 21(25.6) 17 (18.1)
PEFR, Peak expiratory flow rate. HMO, Health maintenance organization.
AUGUST 2001 38:2 ANNALS OF EMERGENCY MEDICINE 119
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are often noncompliant with prescription filling and ap-
pointment making.2!-23 Thomas et al?! determined that
only 12% of ED patients who had been advised to take a
medication had even filled their prescriptions. Similarly,
33% of patients who had been instructed to make a follow-
up appointment did not do so.?! Although we did not
attempt to monitor compliance with medication, we had
very few ED relapses among intervention patients. In addi-
tion, we were able to reach 89% of intervention patients by
telephone at 48 hours, encouraging compliance with
appointment making. It is worth noting that complimen-
tary study medication may result in a bias toward reduced
PCP linkage. Better asthma management might decrease
patients’ perceived need for routine medical follow-up.

Although we did not perform a detailed cost-benefit
analysis, our study intervention is relatively inexpensive.
A 5-day course of prednisone is less than $5 at local out-
patient pharmacies. Each study patient received a maxi-
mum of $30 worth of transportation vouchers; 27% were
used. Averaging the cost of the transportation vouchers
over the whole intervention group provides a reasonable
cost estimate of $8 per patient. Assuming clerical person-
nelatasalary of $8 per hour called patients for the 48-
hour telephone reminders, we estimate an overall cost of
$2 per patient per telephone call. Therefore, the total cost
of this 3-partintervention is estimated to be approxi-
mately $15 per patient.

Although this trial demonstrated success in increasing
PCP linkage after an ED visit, it did not assess the impact
of thislinkage on other important parameters such as

Table 3.
Comparison of patients who followed up with PCP visit versus
those who did not.

PCP No PCP

Follow-up Follow-up
(n=68) (n=110)

Variable +SD No. (%) +SD No. (%)

Age (y) 34.548.1 28.5+7.8
Temperature (°F) 97.9+1.0 98.2409

Pulse (beats/min) 96.6+16.7 94.2+15.8
Respiratory rate (breaths/min) 214484 21.248.7
Pulse oximetry (%) 97.0+2.8 96.7+2.4
PEFR (L/min) 2414100 248492
No. times inhaler used past 24 h 53159 45453
Days work/school missed 0.8+1.1 12434
Grade level 12.6+2.0 12.3+2.0

PEFR, Peak expiratory flow rate.

quality of life. The NAEPP guidelines recommend close
PCP follow-up after an asthma exacerbation requiring ED
care. Patients may derive positive benefits from close fol-
low-up for several reasons. Recidivism among asthmatic
patients seen in the ED is common, especially before link-
age with a PCP.2? This occurs despite routine prescrip-
tions of short courses of oral corticosteroids on
discharge.?2-2* Timely PCP intervention might allow fora
more prolonged course of steroids after the initial ED
visit, when needed.

PCP follow-up after an ED visit also allows the
provider to be a more active participant in overall disease

Table 4.
Comparison of patients who followed up with PCP visit versus
those who did not.

PCP No PCP

Follow-up Follow-up
Variable No. (%) No. (%) RR 95% Cl
Asthma checkups 0.6 0.40, 0.83*
Don't go 24(35.3)  60(58.8)
Once/y 11(16.2) 8(7.8)
Twice/y 6(8.8) 12 (11.8)
34 times/y 11(16.2) 11(10.8)
>4 times/y 16(235) 11(10.8)
Called physician before 26(39.4)  24(26.7) 1.4 0.96, 2.0

coming to ED
Can get appointment with 49(83.1)  59(73.7) 1.4 0.81,24
physician if emergency

Intervention 44 (64.7)  51(46.4) 16 11,24
Intubations 4(6.2) 8(7.6) 087 038,20
Inhaled steroids 37(55.00 38(34.9) 1.7 11,24
Oral steroids 9(136) 14(12.8) 1.04 060,18
Sex: female 52(76.5)  76(59.4) 1. 0.81,20
Ethnicity 054 037,079
Asian 3(4.6) 4(3.7)
Black 48(73.9)  98(89.9)
Hispanic 1(1.5) 2(1.8)
White 13 (20.0) 5(4.6)
Type of insurance 0.33 0.11,0.96
Government-HMQO 25(37.3)  46(42.2)
Government/military 4(6.0) 3(2.7)
HMO 20(29.8)  18(16.5)
None 3(4.5) 19(17.4)
Private 15(22.4)  23(21.1)
Car access 37(54.4)  58(52.7) 104 072,15
Have physician 63(92.7)  69(62.7) 44 1.9,10.2
Transportation to physician 1.4 0.94,19
Taxicab 5(7.4) 2(1.8)
Own car 23(33.8)  25(22.7)
Public transportation 22(32.4)  45(40.9)
Walked 9(13.2)  21(19.1)
Friend/family car 9(13.2)  11(10.0
*P<.05.
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management. Adjustments in long-term control or main-
tenance medications can reduce exacerbation symptoms
and morbidity from asthma,!?-'* reducing the need for
episodic ED care and improving overall quality of life.1©
These important end points (recidivism and quality of
life) should be incorporated into the design of any future
studies testing ED interventions.

There are some potential limitations to our study. En-
rollment of patients was nonconsecutive. Although the
percentage of missed patients was small, and missed
patients were found to be similar to included patients, it is
not known if this group would have been more or less
likely to follow up with PCPs. It was not possible to blind
patients to the intervention being tested. However, inves-
tigators who verified follow-up, the main outcome, were
blinded to group assignment. This intervention was suc-
cessfulin an academic, urban ED but its generalizability
to other settings should be tested. We were not able to
determine how the taxicab vouchers were used nor could
we ensure that the vouchers were used solely for the pur-
pose of transportation to the PCP. We did not use a
methodologically rigorous protocol to determine
whetherrelapse had occurred at any institution outside
our health care system. Finally, our control and interven-
tion groups had small but unequal numbers of patients in
whom we could not verify the presence or absence of PCP
follow-up. Reanalysis of our data, assuming that all
patientsin whom PCP follow-up was uncertain had actu-
ally followed up, would not have significantly altered our
main results.

Table 5.
Stratified analyses on selected variables affecting follow-up rates.

Intervention Control

PCP Follow-up PCP Follow-up Summary  95%
Variable No. (%) No. (%) RR RR Cl
Sex 15 11,22
Female 32 (48.5) 20(32.3) 15
Male 12 (41.4) 4(19.1) 2.
Ethnicity 16 11,23
Black 32 (40.5) 16 (23.9) 1.7
Other 12 (75.0) 8 (50.0) 15
Type of insurance 1.5 11,22
None 2(18.2) 1(9.1) 2.0
Some 42 (50.0) 23(31.9) 16
Have PCP 16 11,23
Yes 39(59.1) 24(36.4) 16
No 5(17.2) 0(0) ND

ND, Not defined.

AUGUST 2001 38:2 ANNALS OF EMERGENCY MEDICINE

In summary, we found thata simple 3-part ED inter-
vention, including medication, transportation vouchers,
and 48-hour telephone reminders, increased the likeli-
hood that discharged asthmatic patients obtained PCP
follow-up. The impact of this enhanced PCP linkage on
quality of life, disease management, and ED utilization
deserves further study.

Author contributions: JMB, SAS, and RP conceived the study, designed the trial, and
obtained research funding. JMB, BI, SR, JD, and JEH supervised the conduct of the trial,
subject recruitment, and data collection. JMB, B, SR, JD, and FSS managed the data
including quality control. JMB, FSS, RP, and JEH provided statistical advice, study design,
and dataanalysis. JMB, FSS, BI, and JEH wrote the draft of manuscript. JMB, FSS, SAS,
RP, and JEH revised the manuscript. JMB takes responsibility for the paper asawhole.

REFERENCES

1. Camargo CA Jr, Richardson LD. Epidemiology of asthma. In: Brenner BE, ed. Emergency
Asthma. New York, NY: Marcel Dekker; 1999:53-80.

2. Weiss KB, Gergen PJ, Hodgson TA. An economic evaluation of asthma in the United States.
N Engl J Med. 1992;326:862-866.

3. Murray MD, Stang P, Tierney WM. Health care use by inner-city patients with asthma. J
Clin Epidemiol. 1997;50:167-174.

4. Halfon N, Newacheck PW, Wood DL, et al. Routine emergency department use for sick care
by children in the United States. Pediatrics. 1996;98:28-34.

5. Kattan M, Mitchell H, Eggleston P, et al. Characteristics of inner-city children with asthma:
the National Cooperative Inner-City Asthma Study. Pediatr Pulmonol. 1997,24:253-262.

6. Zoratti EM, Havstad S, Rodriguez J, et al. Health service use by African-Americans and
Caucasians with asthma in a managed care setting. Am J Respir Crit Care Med. 1998;158:371-377.

7. Lozano P, Connell FA, Koepsell TD. Use of health services by African-American children
with asthma on Medicaid. JAMA. 1995;274:469-473.

8. Haire-Joshu D, Fisher EB, Munro J, et al. A comparison of patient attitudes toward asthma
self-management among acute and preventative care settings. J Asthma. 1993;30:359-371.

9. Davidson AE, Klein DE, Settipane GA, et al. Access to care among children visiting the
emergency room with acute exacerbations of asthma. Ann Allergy. 1994;72:469-473.

10. Ali S, Osberg JS. Differences in follow-up visits between African-American and White
Medicaid children hospitalized with asthma. J Health Care Poor Underserved. 1997;8:83-98.

11. George MR, 0'Dowd LC, Martin |, et al. A comprehensive educational program improves clini-
cal outcome measures in inner-city patients with asthma. Arch Intern Med. 1999;1593:1710-1716.

12. Weinberger M. What prevents hospitalizations and relapse from asthma? Ann Allergy
Asthma Immunol. 1998;81:187-189.

13. Donohue JG, Weiss ST, Livingston JM, et al. Inhaled steroids and the risk of hospitalization
for asthma. JAMA. 1997,277:887-891.

14. Hartert TV, Windom HH, Peebles RS, et al. Inadequate outpatient medical therapy for
patients with asthma admitted to two urban hospitals. Am J Med. 1996;100:386-394.

15. Lieu TA, Quesenberry CP, Capra AM, et al. Outpatient management practices associated
with reduced risk of pediatric asthma hospitalization and emergency department visits.
Pediatrics. 1997;100:334-341.

16. Richardson LD. Access, the emergency department, and asthma. In: Brenner BE, ed.
Emergency Asthma. New York, NY: Marcel Dekker; 1999:557-563.

17. National Asthma Education and Prevention Program. Expert Panel Report II: guidelines for
the diagnosis and management of asthma. Bethesda, MD: National Institute of Health; 1997.

18. Higgins JC, Kiser WR, McClenathan S, et al. Influence of an interventional program on
resource use and cost in pediatric asthma. Am J Manag Care. 1998;4:1465-1469.

19. Chande VT, Wyss N, Exum V. Educational interventions to alter pediatric emergency depart-
ment utilizations patterns. Arch Pediatr Adolesc Med. 1996;150:525-528.



EMERGENCY DEPARTMENT ASTHMA PRIMARY CARE LINKAGE

Baren et al

20. Maiman LA, Green LW, Gibson G, et al. Education for self-treatment by adult asthmatics.
JAMA. 1979;241:1919-1922.

21. Thomas EJ, Burstin HR, 0'Neil AC, et al. Patient noncompliance with medical advice after
the emergency department visit. Ann Emerg Med. 1996;27:49-55.

22. Emerman CL, Cydulka RK. Factors associated with relapse after emergency department
treatment for acute asthma. Ann Emerg Med. 1995;26:6-11.

23. Straus JH, Orr ST, Charney E. Referrals form an emergency room to primary care practices
at an urban hospital. Am J Public Health. 1983;73:57-61.

24. Leickly FE, Wade SL, Crain EF, et al. Self-reported adherence, management behavior, and
barriers to care after an emergency department visit by inner city children with asthma.
Pediatrics. 1998;101:1-8.

122

ANNALS OF EMERGENCY MEDICINE

38:2 AUGUST 2001



