Asthma Intervention Program Prevents Readmissions

in High Healthcare Users
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The largest portion of the cost for asthma healthcare is due to
hospitalizations. Improved methods of healthcare delivery for pa-
tients with asthma are needed to prevent readmissions. From 1996
to 1999, 96 adult subjects (predominantly young African American
women) hospitalized with an asthma exacerbation, who had a his-
tory of frequent healthcare use, were randomized to an asthma
nurse specialist intervention (n = 50) or a usual care group (n =
46) for 6 months. Our aim was to decrease rates of readmissions
within 6 months of hospital discharge, to reduce cost, and to im-
prove health-related quality of life. Our results demonstrate a 60%
reduction in total hospitalizations (31 readmissions in the interven-
tion group and 71 in the control group, p = 0.04), with no significant
change in emergency department visits. Readmissions for asthma
were reduced by 54% (21 vs. 42 in the control group; p = 0.04).
We found a marked reduction in lost work or school days: 246
versus 1,040 days in the control group (p = 0.02). The intervention
resulted in a substantial reduction in direct and indirect healthcare
costs, saving $6,462 per patient (p = 0.03). A brief intervention
program focusing on high healthcare users with asthma can resultin
improved asthma control and reduced hospital use with substantial
cost savings.
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Asthma is a common chronic disease that affects 15 million
people in the United States (1, 2). The economic impact of this
disease has been estimated to be 11.3 billion dollars in 1998
(2). Hospitalizations account for almost half of annual direct
healthcare expenditures for asthma (3). Hospitalizations for
asthma disproportionately affect African Americans, who are
more than three times as likely as whites to be hospitalized (1,
4). More than 80% of the resources used for asthma are consumed
by 20% of the population, who are frequent users of the healthcare
system (3). Interventions directed at reducing costs for this group
are needed. We hypothesized that patients with a history of fre-
quent healthcare use would benefit from a limited nurse-focused
intervention. We proposed to study the effect of this intervention
on the rate of readmission, lost work/school days, asthma-specific
quality of life, and overall cost of healthcare.

METHODS

Patients

The extended version of the methods is available in the online data
supplement. All patients admitted to Barnes-Jewish Hospital with the
primary admitting diagnosis of asthma were screened for participation
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from September 1996 to July 1999. From a total of 828 hospitalized
patients, 96 were eligible for randomization based on the following crite-
ria: physician diagnosis of asthma of at least 12 months duration, 18-65
years of age, FEV, to FVC ratio of less than 80%, and had a history of
one or more hospitalizations in the previous 12 months. The study was
approved by the Human Studies Committee of Washington University
School of Medicine. All patients gave informed consent before entry
into the study.

Study Design and Intervention

The study consisted of a randomized, controlled, prospective trial investi-
gating the use of an asthma nurse specialist to provide a multifaceted
approach to asthma care for “high-risk” inpatients who met the study
criteria. The study patients were randomly assigned to the intervention
or “usual care” group in a blind selection procedure. The usual care
group received the normal care provided by their private primary care
physician.

The study intervention consisted of the following multifaceted ap-
proach: (1) suggestions by the nurse to the primary physician regarding
potential simplification or consolidation of current regimen in accor-
dance with the National Asthma Education and Prevention Program
II (5); (2) completion of a daily “Asthma Care” flow sheet while in the
hospital; (3) provision of asthma education appropriate to the patient’s
education, motivation, and cultural beliefs; (4 ) provision of psychosocial
support and screening patients for professional counseling; (5) estab-
lishment of an individualized asthma self-management plan; (6 ) consul-
tation with social service professionals to facilitate discharge planning;
and (7) the provision of outpatient follow-up through telephone con-
tact, home visits, and follow-up appointments with the primary physi-
cian, as necessary. Three consecutive nurses provided the intervention
and collected the data for the study.

All analysis was conducted with the intention-to-treat principle with
the primary endpoint being readmission due to asthma within 360 days.
Secondary endpoints included total readmissions, emergency depart-
ment visits, quality of life, direct and indirect healthcare costs, lost
school or work days, and cumulative number of days of hospitalization.
Costs were estimated using cost logs that were collected contemporane-
ously by all patients during the 180-day enrollment period. Quality of
life was measured using a disease-specific measure, the Asthma Quality
of Life Questionnaire, at entry into the study and at 6 months (9, 10).

Statistical Analysis

T tests and chi-square tests were used to compare variables between
groups. However, because of the skewed nature of variables such as the
number of days in the hospital and the number of emergency department
visits, the Wilcoxon’s test was sometimes used. Stepwise logistic regres-
sion was used to identify variables that had an independent association
with being readmitted at least two times within a year of the initial
hospitalization. A log-rank test was used to perform between group
comparisons of the survival curves measuring time to the first readmission.
Summary data on continuous variables are expressed as mean * SD.
All data analyses were performed using SAS software (SAS Institute,
Cary, NC).

RESULTS

Baseline Characteristics

Baseline characteristics of study patients, including demograph-
ics, asthma history, healthcare use, and pulmonary functions, are
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TABLE 1. BASELINE CHARACTERISTICS OF STUDY PATIENTS*

Characteristics

Control Group (n = 46)

Intervention Group (n = 50)

Age, yr 38 =12 3511
Female, % 39 (85) 40 (80)
African American, % 36 (78) 43 (86)
Median annual household income, U.S. $ 29,284 = 8,777 25,442 + 7,582
Education of 12th grade or less, % 30 (65) 30 (60)
Payer, % 18 (40) 29 (58)
Medicaid 7 (15) 5@10)
Medicare 15 (33) 8 (16)
Private insurer 5011) 8 (16)
Uninsured/self-pay
Onset of asthma, yr 16 =17 15+ 14
Diagnosis of asthma, yr 18 £ 18 16 = 14
Asthma worse during certain seasons, % 36 (78) 40 (80)
Asthma worse due to exposure to pets/pests, % 22 (48) 25 (50)
Hospitalizations previous 12 months 24 *25 2.4 *26
Emergency department visits previous 12 months 48 +50 56 +55
FEV,, L 1.55 + 0.64 1.58 + 0.55
Percent predicted 58 + 22 57 £ 18
Range of percent predicted 14-113 15-87

*Values are means = SD followed by percentages of the group. All variables were not significantly different between groups

(p > 0.05).

shown in Table 1. In general, the patients were young, African
American women with a high school education or less with a
history of frequent healthcare use. There were slightly more pa-
tients in the intervention group who had Medicaid and slightly
more in the control group who had private insurance. In general,
patients had moderate to severe airflow obstruction at entry into
the study. Both groups were well balanced with respect to all
baseline characteristics, and there were no significant differences
between the groups.

Hospital Readmissions

As shown in Table 2, there was a 60% reduction in total readmis-
sions in the intervention group compared with the control group

over 12 months (31 vs. 71 readmissions, respectively, p = 0.04).
The majority of readmissions were due to asthma (21 vs. 42
[intervention vs. control group], p = 0.04). There was a 68%
reduction in hospitalizations not due to asthma (10 vs. 29 [inter-
vention versus control group], p = 0.19). Multiple readmissions
(two or more) were more frequent in the control group (15 vs.
7 in the intervention group, p = 0.03). Time to the first readmis-
sion was not significantly different between groups (Figure 1).
There was a 69% reduction in total hospital days in the interven-
tion group compared with the control group over 12 months (p =
0.04), mostly driven by the reduction in hospital days for asthma
(129 vs. 53 days, respectively, p = 0.04). There were no significant
differences in the number of healthcare provider visits. There

TABLE 2. HEALTHCARE USE WITHIN 1 YEAR OF INITIAL HOSPITALIZATION*

Variable Control Group (n = 46) Intervention Group (n = 50) Difference’ (%) p Value
Number of readmissions 71 31 -60 0.04
For asthma 42 21 —54 0.04
Per patient 09 =15 04 +09
Not for asthma 29 10 —68 0.19
Per patient 0.6 =15 0.2+05
Number of times patients
readmitted, %
0 21 (46) 30 (60) -30 0.16
1 10 (22) 13 (26) 18 0.63%
2 or morel 15 (33) 7 (14) -57 0.03
Hospital days 244 82 -69 0.04
For asthma 129 53 -62 0.04
Per patient 28+59 1.1 +24
Not for asthma 115 29 -77 0.21
Per patient 25+72 0.6 1.5
Emergency department visits 64 93 34 0.52
Per patient 1415 1.9 £43
Healthcare provider visits 157 166 3 0.82
Per patient 3439 3342

* Values are means * SD followed by percentages of the group.

* Percent differences were calculated by dividing the absolute percent difference between groups by the control group percentage.

+ All reported p values are by Wilcoxon Rank Sums test for continuous measures and chi-square test for dichotomous ones.

¢ Kaplan-Meier survival curves measuring time to first readmission were compared using log rank test and the results were
similar (p = 0.18) (Figure 1).

I'Number of times patients were readmitted zero, one, and two or more times, mutually exclusive categories.
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TABLE 3. INDEPENDENT PREDICTORS OF READMISSIONS*

Odds 95% Confidence

Variable Ratio Interval p Value
Assignment to the control group 3.6 1.2-10.9 0.02
Previous hospitalizations 1.3 1.0-1.5 0.01
Duration of asthma, per 10 yr 1.4 1.0-2.0 0.04

* Logistic regression analysis of predictors of two or more hospitalizations within
1 year of initial hospitalization compared with those with one or less hospitaliza-
tion.

was a slightly higher number of emergency department (ED)
visits in the intervention group (n = 93) than the control group
(n = 64), although it was not statistically significant. However,
we found one individual in the intervention group with 30 ED
visits who was a clear outlier. When we recomputed the average
ED visits without this one outlier in the intervention group, we
found, on average, 1.3 = 1.5 ED visits in the intervention group
compared with 1.4 £ 1.5 in the control group.

To determine whether readmission rates differed during the
first 6 months as compared with the second 6 months (when no
intervention was being provided by the nurse), we evaluated
when each of the subsequent 98 readmissions occurred. A total
of 46% of readmissions in the control group and 48% of the
intervention group occurred during the second 6 months (p =
0.85). This suggests that the effect of the intervention on readmis-
sions was sustained for at least an additional 6 months.

We then analyzed whether the assignment to the intervention
group was associated with a decreased number of readmissions
after adjusting for baseline demographic factors, lung function,
and quality of life. As Table 3 shows, the strongest independent
predictors of readmission were the number of previous hospital-
izations and the duration of asthma. After adjusting for these
variables and other univariate predictors of readmission, assign-
ment to the control group remained a significant independent
predictor of readmission. Those patients in the control group
were 3.6 times more likely to be readmitted two or more times
in 12 months after the index hospitalization than those patients
receiving the intervention.

Healthcare Costs

The healthcare costs, including direct and indirect costs, for the
patients in the control and intervention groups for the 180 days
after the initial hospitalization are shown in Table 4. The aver-
age total healthcare costs per patient in the control group was
$12,188 = $19,352 compared with $5,726 * $5,679 in the inter-
vention group (p = 0.03), resulting in an overall savings of $6,462
per patient attributable to the intervention. The majority of savings
came from a decrease in the direct healthcare costs (69% or $4,430
per patient, p = 0.07). These were primarily due to lower costs
for hospitalizations for asthma in the intervention group, account-
ing for a cost savings of $2,955 per patient for hospitalizations
(p = 0.01).

The savings in direct healthcare costs in the intervention
group was not due to differences in medication refills. The total
number of medication refills that occurred during the 180 days
after the initial hospitalization included (control vs. intervention)
inhaled corticosteroids (174 vs. 214), leukotriene modifier (39
vs. 10), long-acting B-agonist (69 vs. 134), and theophylline (46
vs. 64) (all p > 0.05). Thirty-seven percent of all patients were
on an inhaled corticosteroid on admission, and this increased to
83% at discharge. Furthermore, we found that the mean number
of refills for antiinflammatory medications was 5.1 * 4.5 in those
with one or more readmission compared with 4.2 * 4.5 in those
with no readmissions (p = 0.34). Therefore, there were no sig-
nificant differences between the groups in the provision of antiin-
flammatory treatment at discharge or at the 180-day follow-up.

Indirect healthcare costs, including lost workdays and non-
professional/caregiver help, were lower in the intervention group
resulting in a cost savings of $2,220 per patient (p = 0.03). The
lower indirect healthcare costs were primarily due to a 76% less
lost work days. The next largest portion of indirect healthcare
cost savings was due to less unpaid caregiver cost in the interven-
tion group.

Quality of Life

Changes in quality of life as measured by the Asthma Quality of
Life Questionnaire at baseline and 6 months are shown in Table
5. The overall asthma-specific quality of life in the control group
improved significantly from 2.74 at baseline to 3.90 6 months

TABLE 4. HEALTHCARE COSTS FOR STUDY PATIENTS*

Component of Healthcare Control Group (n = 46) Intervention Group (n = 50) Difference p Value
Intervention cost NA 186 = 100 186 NA
Direct costs 8,079 + 15,685 3,650 = 4,178 —4,430 0.07
Hospitalizations
For asthma 4,413 * 9,592 1,458 = 3,301 —2,955 0.01
Not for asthma 2,157 * 6,225 724 = 1,862 -1,433 0.14
Emergency department 505 = 1,046 593 =973 88 0.67
Healthcare provider visits 140 = 160 136 =173 -4 0.90
Nurse/Paid caregiver 244 + 1,351 151 =919 -93 0.69
Tests' 30 =103 8 + 57 =22 0.26
Asthma medications* 566 + 593 579 + 473 13 0.80
Indirect costs 4,108 * 6,142 1,888 = 3,181 -2,220 0.03
Lost work/school days by patient 1,040 246 —794
Cost of lost work days 1,743 =+ 3,247 378 + 753 -1,366 0.02
Lost work days by family 328 96 —232 0.34
Cost of lost work days 546 + 2,750 149 *+ 546 -397
Nonprofessional/other paid help 217 + 931 270 = 1,014 63 0.79
Unpaid caregiver cost 1,601 + 3,882 1,096 = 2,659 -505 0.46
Total healthcare costs 12,188 + 19,352 5,726 + 5,679 6,462 0.03

Definition of abbreviation: NA = not applicable.

* All values (except for number of lost school/work days) are mean dollars per patient = SD (adjusted to 1999 dollars).

T Tests include only allergy skin testing/immunotherapy.

# Medication costs calculated based on 1999 average wholesale cost.
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TABLE 5. CHANGES IN ASTHMA QUALITY OF LIFE FOR STUDY PATIENTS*

Control Group (n = 33)

Intervention Group (n = 33)

Between-Group

Domain Baseline 180 Days Change P Value Baseline 180 Days Change p Value p Value
Activity 3.1 £ 1.1 4.2=*1.6 1.1 +1.3 < 0.001 3.1 0.8 4.2*1.4 1.2+1.2 < 0.001 0.73
Symptom 2.4 +09 39+1.6 1.5+1.5 < 0.001 23+08 4.0 1.4 1.7 +1.3 < 0.001 0.49
Emotional 24 x 1.1 3.8+ 1.6 1.4 +1.5 < 0.001 22+09 3.7+1.5 1.5+1.4 < 0.001 0.85
Environmental 3313 3.8+1.6 0.6 +14 0.05 3313 39 +1.4 0.6 +1.8 0.02 0.86
Overall 2.7 09 39+1.5 1.2+13 < 0.001 2.7 0.7 4.0=*13 1.4 +1.2 < 0.001 0.55

Definition of abbreviation: NS = not significant.

* Change in asthma-specific quality of life scores from baseline to 180 days from initial hospitalization. A positive score indicates an improvement in quality of life.

later (A1.18, p < 0.001) and also improved significantly in the
intervention group from 2.70 at baseline to 4.02 (A1.35, p <
0.001), with no significant difference in the improvement of qual-
ity of life between the two groups. Quality of life improved
significantly in all four domains within each group, although
there was no significant difference in any domain between the
groups.

DISCUSSION

Our study demonstrates that a brief nurse-directed intervention
in hospitalized asthma patients with a frequent history of health-
care use results in a significant reduction in subsequent readmis-
sions, lost work or school days, and direct and indirect healthcare
costs. Previous studies have had relatively small sample sizes, se-
lected cohorts, use of historical control subjects, or ignored the
impact of such a program on healthcare costs (8-16). Some of
these studies, but not all, have demonstrated a beneficial effect on
healthcare use and asthma knowledge.

Few studies have performed a prospective, randomized con-
trolled trial of an asthma education program in a hospital setting
(13, 17). George and colleagues studied 77 patients with asthma
randomized to a nurse-directed intervention, including education
and outpatient follow-up in an asthma program (13). In those
patients for which information was available, they demonstrated a
significant reduction in hospitalizations and emergency department
visits. In a similar study, 201 children admitted to the hospital
with acute asthma were provided a nurse-directed teaching pro-
gram focusing on asthma home management. Subsequent follow-
up demonstrated a significant reduction in readmissions (17).
Finally, a study in 160 children admitted to the hospital with acute
asthma provided discharge planning, which included a focused
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Figure 1. Probability of readmission after randomization.

education program and self-management plan (22). Six-month
follow-up demonstrated a significant reduction in readmissions
and emergency department visits. Healthcare costs, the impact
on school or work days, and quality of life were not available in
these studies.

An interesting finding in our study was a trend toward a reduc-
tion in hospitalizations not due to asthma (68% reduction) similar
to that seen due to asthma (54%), although not statistically sig-
nificant. This potential effect of the intervention on hospitaliza-
tions for causes other than asthma is similar to that seen in a
program conducted in patients with congestive heart failure (18).
This suggests that access to nursing and psychosocial support
may provide benefits to healthcare problems other than those
intended by the intervention.

Furthermore, findings from this study suggest that a short-term
intervention targeted at high healthcare users may have longer
term effects. The study nurse provided asthma education and
support during the initial hospitalization and only for the subse-
quent 6 months. However, we found no significant difference
in readmission rates between the groups in the subsequent 6
months when no intervention was being provided. This effect
may be due to greater asthma knowledge and self-management
skills, the positive impact of the nurse—patient relationship on
accessing future healthcare needs, and improving sense of control
over one’s health care needs (19, 20).

A potential limitation of our study is the lack of generalizabil-
ity of the results. Our study focused on high healthcare users in
an urban academic medical center. The majority of these patients
were young, African American women with asthma from lower
socioeconomic strata. Only 12% of those patients admitted to
our hospital with a primary diagnosis of asthma were enrolled.
However, we did show a significant impact on healthcare use
and days lost from work or school without compromising the
patient’s health or quality of life. Therefore, the potential appli-
cation of this intervention to other patients with asthma should
have a similar positive benefit.

A second limitation of our study is the inability to identify
which specific component of the intervention is most effective (21).
Multiple components were delivered by the nurse during the initial
hospitalization and then subsequently reinforced. We often found
that the social barriers that these patients faced outweighed their
ability to initially change their health behavior. Interestingly, we
found no significant differences in subsequent visits to healthcare
providers or in the number or type of asthma medications refilled
between the groups. For example, the intervention group re-
ceived 214 refills for inhaled corticosteroids compared with 174
in the “usual care” group during the 6 months of the intervention
(p > 0.05). This suggest that the enhanced patient education,
provision of follow-up care and medications by the nurse, and
addressing social barriers appeared to be key to the success of
our program as seen in other studies (13, 17, 23).

A third limitation of our study is that all of the data from
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our participants were collected by the asthma nurse specialist con-
ducting the intervention. This is a potential source of bias as the
interviewer may exert a qualitative influence on the participant’s
response. We took several measures to minimize this source of bias:
(1)) Each nurse specialist was trained and supervised in appropriate
interviewing techniques. (2) All questions regarding the study
endpoints were structured and administered in exactly the same
manner among participants, and (3) responses to questions were
confirmed with an external source of data when possible (e.g.,
hospitalization or office visit record).

In summary, this study demonstrates that a brief, nurse-directed
intervention in asthmatic subjects with a history of frequent health-
care use will significantly reduce subsequent readmissions and de-
crease lost work or school days in a cost-effective manner. Recent
efforts by the National Asthma Educator Certification Board
(www.naecb.org) to improve the delivery of asthma education
should increase the availability of certified asthma educators to
deliver a similar program. We believe that widespread implementa-
tion of this approach in patients hospitalized with asthma with
a history of high healthcare use will result in substantially im-
proved patient satisfaction and reduce healthcare costs due to
this common disease.
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