
A Respiratory Therapist Disease Management Program for Subjects
Hospitalized With COPD

Patty C Silver RRT MEd SSBB, Marin H Kollef MD, Darnetta Clinkscale MBA RRT,
Peggy Watts MSc RRT, Robin Kidder RRT AE-C, Brittany Eads RRT AE-C,

Debbie Bennett RRT, Carolyn Lora RRT, and Michael Quartaro RRT

BACKGROUND: Patients with COPD often require repeated emergency department visits and
hospitalizations for COPD exacerbations. Such readmissions increase health-care costs and expose
COPD patients to the added risks of nosocomial infections and increased mortality. METHODS: To
determine whether a respiratory therapist (RT) disease management program could reduce re-
hospitalization and emergency department visits, a prospective, single-center, unblinded, random-
ized trial was performed. RESULTS: We enrolled 428 subjects (214 intervention, 214 control). The
primary outcome (combined non-hospitalized emergency department visits and hospital readmis-
sions for a COPD exacerbation during the 6-month follow-up) was similar for the study groups (91
vs 159, P � .08). When the 2 components of the primary end point were analyzed individually, the
percentage of subjects with non-hospitalized emergency department visits for COPD exacerbations
was similar between groups (15.0% vs 15.9%, P � .79). Readmission for a COPD exacerbation was
significantly lower in the intervention group (20.1% vs 28.5%, P � .042). The median (interquartile
range) duration of hospitalization for a COPD exacerbation was less for the intervention group
(5 [3–11] d vs 8 [4–18.5] d, P � .045). In-patient hospital days (306 d vs 523 d, P � .02) and ICU
days (17 d vs 53 d, P � .02) due to COPD exacerbations were significantly less for the intervention
group. Mortality was similar for both groups (1.4% vs 0.9%, P > .99). CONCLUSIONS: Our RT
disease management program was associated with less readmission, fewer ICU days, and shorter
hospital stays due to COPD exacerbations. Further studies are needed to determine the optimal
utilization of RT disease management teams for patients with COPD to optimize outcomes and
prevent return hospital visits. (ClinicalTrials.gov registration NCT01543217.) Key words: chronic
obstructive pulmonary disease; disease management; hospital readmission. [Respir Care 2017;62(1):1–9.
© 2017 Daedalus Enterprises]

Introduction

Patients with COPD often require frequent hospital ad-
missions and/or visits to the emergency department for
exacerbations of their lung disease.1,2 Such readmissions
increase health-care costs and expose COPD patients to

the added risks of readmission, including nosocomial in-
fections and increased risk of mortality.3 It is common for
many of these repeat visits to occur within 30–180 d fol-
lowing hospital discharge for a COPD exacerbation.3,4

There is little clinical experience and data examining the
impact of a respiratory therapist (RT) disease management
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transition team to facilitate the hospital discharge of pa-
tients with COPD to the out-patient setting. Disease man-
agement can be broadly defined as a comprehensive strategy
for improving overall health status and reducing health-
care costs in chronic conditions.5 These programs are of-
ten conducted by physician extenders and may include
education about the underlying disease, optimization of
evidence-based medications, support from case managers,
and institution of self-management principles.6

SEE THE RELATED EDITORIAL ON PAGE 133

Disease management programs for chronic medical con-
ditions, such as congestive heart failure and diabetes mel-
litus, have been successfully implemented.7,8 More re-
cently, disease management programs for COPD have also
been studied.9,10 However, the previous studies did not
assess a mixed population representative of the general
case mix cared for in most United States hospitals, includ-
ing both males and females, individuals with and without
health insurance, and non-veterans. Therefore, we per-
formed a study to determine whether an RT disease man-
agement program could reduce re-hospitalization and emer-
gency department visits for subjects hospitalized with an
exacerbation of COPD.11

Methods

Study Design

The study was conducted at Barnes-Jewish Hospital, a
1,250-bed urban academic hospital. During a 42-month
period (July 2012 to December 2015), hospitalized pa-
tients with a diagnosis of COPD were evaluated. The Wash-
ington University Human Research Protection Office ap-
proved the protocol (approval number 201201116). Eligible
subjects were identified by a study investigator using daily
logs for bronchodilator treatments from the Department of
Respiratory Care Services. Study subjects were randomly
assigned to treatment groups in a 1:1 ratio using blocked
randomization (n � 4/block). Severity of illness was as-
sessed by APACHE II (Acute Physiology and Chronic
Health Evaluation II) scores.12 In addition to outcomes and
demographic data, we also collected data on potentially
confounding respiratory conditions to include asthma and
obstructive sleep apnea, health insurance status, primary
care physician access, spirometry, medications, and co-
morbidities. Data were collected throughout the 6-month
follow-up period following study enrollment.

Inclusion and Exclusion Criteria

To be eligible, subjects had to be �18 y and �65 y of
age, have spirometry-confirmed evidence of COPD, and

be at high risk for repeat hospitalization or emergency
department visits as predicted by a hospital admission or
emergency department visit in the previous 12 months for
a COPD exacerbation, chronic home use of oxygen, or
treatment with a course of systemic corticosteroids in the
preceding 12 months. Our study only enrolled subjects
under the age of 65 y due to the presence of a hospital-
sponsored clinic for Medicare-eligible patients focused on
providing post-discharge care to these individuals. The
goal of this clinic was to prevent COPD readmissions to
reduce undercompensated hospital care due to readmis-
sion. Spirometry criteria for COPD within 12 months of
study enrollment included either an FEV1/FVC �0.7 or an
FEV1 �80% predicted (performed before bronchodilator
administration). Exclusion criteria included not being ex-
pected to survive the hospitalization, the presence of met-
astatic cancer, bed-bound individuals, non-English speak-
ing, and inability to provide informed consent.

Interventions

Subjects assigned to the control group had their in-pa-
tient COPD care and hospital discharge planning and or-
ders done in a conventional manner as dictated by the
treating physicians. Additionally, each control subject re-
ceived a one-page handout containing a summary of the
principles of COPD care as developed by the Department
of Respiratory Care Services and the telephone number of
the medical clinic or physician’s office where they were
scheduled to receive follow-up care. Subjects assigned to
the intervention arm had their in-patient care coordinated
by RTs who focused on the study protocol elements (see

QUICK LOOK

Current knowledge

The use of respiratory therapist disease management teams
has been associated with mixed outcome results from clin-
ical trials examining their implementation. There is no
current consensus on whether respiratory therapist disease
management teams should be routinely employed.

What this paper contributes to our knowledge

Implementation of a respiratory therapist disease man-
agement team within a large teaching hospital was as-
sociated with fewer hospital admissions, fewer inten-
sive care unit days, and shorter hospital stays due to
COPD exacerbations. The use of respiratory therapist
disease management teams should receive further eval-
uation to determine if these results can be expanded to
other hospital settings.
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the supplementary materials at http://www.rcjournal.com).
Out-patient treatment physicians were not made aware of
subject treatment assignments.

Subjects in the intervention arm also received a 1-h
education in-service conducted by an RT case manager in
accordance with the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) guidelines.13 The subject ed-
ucation session included general information about COPD,
direct observation of inhaler techniques, a review and ad-
justment of out-patient COPD medications, smoking ces-
sation counseling, recommendations concerning influenza
and pneumococcal vaccinations, encouragement of regular
exercise, and instruction in hand hygiene.14 The RT case
managers conducting the education in-services all took the
COPD Educator Certification Preparation Course.15 Each sub-
ject assigned to the intervention group also received an indi-
vidualized written action plan along with the telephone num-
ber of the RT case manager who was assigned to oversee
these interventions (see the supplementary materials).

All subjects received scheduled telephone calls, as in-
dicated in the supplementary materials. Briefly, the sched-
uled telephone calls for subjects in the intervention group
were to determine whether non-Barnes-Jewish Hospital
readmissions had occurred and to determine whether the
subject had any specific questions, concerns, or needs re-
lated to their COPD medications and/or other treatments.
For subjects in the control group, the telephone calls only
addressed non-Barnes-Jewish Hospital readmissions.

Outcomes

The primary outcome was the combined number of non-
hospitalized emergency department visits and hospital ad-
missions for a COPD exacerbation during the 6-month
follow-up period after study enrollment. Secondary out-
comes included the components of the primary outcome,
hospital readmissions, and non-hospitalized emergency de-
partment visits for causes other than COPD exacerbations,
hospital and ICU lengths of stay for study subjects requir-
ing readmission, and all-cause mortality.

Statistical Analysis and Sample Size Justification

We estimated that 33% of hospitalized subjects with
COPD would require hospital readmission and/or an emer-
gency department visit within 90–180 d of their discharge
date based on historic trends at Barnes-Jewish Hospital for
the 12-month period preceding this investigation (30-d re-
admissions for COPD by month between 24 and 37%) and
the reported literature.3,9,10 The intervention was estimated
to reduce this by 36%,9 which required a sample size of
428 subjects (214 subjects for each group, power � 0.8
and � � 0.05) for a statistically valid analysis. Categorical
variables were compared using chi-square or Fisher’s ex-

act test as appropriate. Continuous variables were com-
pared using the Mann-Whitney U test. We confirmed the
results of the univariate analysis using multivariate anal-
yses (see the supplementary materials). A P value of .05
was considered statistically significant, and all analyses
were 2-sided (SPSS 22.0, SPSS, Chicago, Illinois).

Results

A total of 2,689 patients were screened for participa-
tion based on the Department of Respiratory Care Ser-
vices bronchodilator logs (Fig. 1). Four hundred twen-
ty-eight subjects were enrolled (214 intervention, 214
control) with 423 (98.8%) subjects completing the
6-month study end point. Subjects in both groups had
similar demographics, health insurance status, access to
a primary care physician, use of home noninvasive ven-
tilation and home oxygen therapy, smoking status, and
severity of illness at baseline (Table 1). The number of
subjects having an emergency department visit or a hos-
pital admission in the previous 12 months was also
similar between study groups. Table 2 shows that there
were more subjects with a diagnosis of asthma, pre-
scribed a leukotriene receptor antagonist, prescribed na-
sal corticosteroids, and with a diagnosis of obstructive
sleep apnea at baseline in the intervention group.

The mean number of follow-up telephone calls performed
per subject was similar for the intervention and control
groups (4.9 � 0.2 calls vs 4.9 � 0.3 calls, P � .19). All
subjects except for the 5 (1.2%) who died before study
completion had a 6-month follow-up call. There were sig-
nificantly more study subjects directly spoken to in the
intervention group during these calls as opposed to family
members or surrogates (3.2 � 1.2 calls vs 2.9 � 1.2 calls,
P � .01). For subjects in the intervention group, the fol-
lowing RT disease management protocol items were con-
firmed during at least one telephone call: attendance at
follow-up clinic appointment, 135 (63.1%); successfully ob-
taining COPD medication prescription assistance, 15 (7.0%);
success in quitting smoking since hospital discharge, 92
(43.0%); referral for sleep study or to titrate noninvasive
ventilation settings, 59 (27.8%); referral for pulmonary reha-
bilitation program or exercise program, 36 (16.8%).

The combined number of non-hospitalized emergency
department visits and hospital readmissions for a COPD
exacerbation was not statistically different for the in-
tervention and control groups (91 vs 159, P � .08) (Fig.
2). The individual components of the primary end point
were also analyzed separately. The percentage of sub-
jects with non-hospitalized emergency department vis-
its for a COPD exacerbation, as well as for conditions
other than COPD and for any condition, was similar
between study groups (Table 3). The number of subjects
with multiple non-hospitalized emergency department
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visits was significantly lower for the intervention group
(0.9% vs 7.0%, P � .001). The percentage of subjects
requiring at least one hospital readmission for a COPD
exacerbation was significantly less in the intervention
group (Table 4). The number of subjects with multiple
hospital admissions was significantly lower in the in-
tervention group (4.2% vs 10.3%, P � .02). The number
of subjects requiring ICU admission was significantly
lower in the intervention group for subjects with COPD
exacerbations (1.4% vs 5.6%, P � .03) and for all com-
bined conditions (5.1% vs 12.6%, P � .01).

The median (interquartile range) duration of hospital-
ization for a COPD exacerbation was less for subjects in
the intervention group (5 [3–11] d vs 8 [4–18.5] d,
P � .045). Total in-patient hospital days and ICU days due
to COPD exacerbations were significantly less for the in-
tervention group (Table 5). Total in-patient ICU days due
to conditions other than COPD exacerbations and for all
conditions combined were also significantly less for the
intervention group. Mortality during the 6-month follow-up
period was similar for the intervention and control groups
(1.4% vs 0.9%, P � .99).

Multiple logistic regression analysis confirmed that hos-
pital readmission for a COPD exacerbation was signifi-
cantly less for subjects in the intervention arm after ad-
justing for potential confounders to include asthma,
obstructive sleep apnea, use of leukotriene receptor antag-
onists, use of nasal corticosteroids, and daily alcohol in-

gestion (adjusted odds ratio 0.541, 95% CI 0.425–0.689,
P � .001) (Hosmer-Lemeshow goodness of fit 0.727). A
generalized linear model confirmed that there were fewer
hospital readmissions for COPD exacerbations in the in-
tervention arm (beta coefficient �0.714, 95% CI �1.056
to �0.372, P � .001) after adjusting for potential con-
founders.

Discussion

We found that an RT disease management team signif-
icantly reduced the number of hospital readmissions for
COPD exacerbations but not emergency department visits
in the 6-month period following study enrollment. Addi-
tionally, the median stay for a COPD exacerbation, as well
as the total number of in-patient hospital days and ICU
days for COPD exacerbations, was significantly lower for
patients assigned to the intervention.

Our study adds to the available experience regarding
formal disease management approaches to prevent dis-
ease exacerbations and re-hospitalization for COPD. A
similar Department of Veterans Affairs intervention
found that emergency department visits were reduced
by 41% in the disease management group with substan-
tial cost savings.9,16 However, when the Department of
Veterans Affairs studied a simplified education and self-
efficacy reporting intervention, they found that re-hos-
pitalization and emergency department visits were not

Fig. 1. Flow chart.
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reduced, suggesting that higher intensity disease man-
agement programs are most likely to be successful.17

Other studies confirmed the utility of disease manage-
ment programs to reduce repeat hospitalizations for pa-
tients with COPD exacerbations.18,19 However, not all
reported COPD disease management programs have been
successful.20 A large Department of Veterans Affairs
study unexpectedly found contradictory results and was
stopped early due to excess deaths in the disease man-
agement group.10

Our study builds upon these earlier investigations,
especially those performed in the United States, by as-
sessing the impact of an RT disease management pro-
gram in a heterogeneous population from an urban med-
ical center. Most of the subjects enrolled in our study
were African-American and lacked access to a primary
care provider other than a teaching hospital resident
clinic. Our program differed from many of the previous

interventions by attempting to be comprehensive in terms
of optimizing and coordinating patient activities follow-
ing hospital admission. This included providing assis-
tance in scheduling and travel to post-discharge fol-
low-up visits, and arranging medication access
assistance. However, our intervention had no significant
effect on all-cause hospital readmissions or emergency
department visits. The lack of impact on all-cause hos-
pital readmissions is probably due to the diverse spec-
trum of readmission diagnoses differing from the index
COPD diagnosis for which this intervention was spe-
cifically designed.21 The lack of impact on COPD emer-
gency department visits may be due to the emergency
department functioning as an out-patient or rescue clinic
for patients with exacerbations of their disease.22,23 The
reduction in ICU and hospital days for COPD readmis-
sions in the intervention arm may be due to subjects
coming into the hospital earlier or possibly receiving

Table 1. Baseline Characteristics

Characteristics Intervention Arm (n � 214) Control Arm (n � 214) P

Age, median (IQR) y 56 (50–60.25) 56.5 (51–61) .26
Race, n (%) �.99

Caucasian 95 (44.4) 94 (43.9)
African American 117 (54.7) 118 (55.1)
Other 2 (0.9) 2 (0.9)

Male sex, n (%) 93 (43.5) 106 (49.5) .21
Insurance status, n (%)

Private 38 (17.8) 32 (15.0) .43
Medicare/Private 10 (4.7) 14 (6.5) .40
Medicare 24 (11.2) 30 (14.0) .38
Medicare/Medicaid 45 (21.0) 27 (12.6) .02
Medicaid 70 (32.7) 82 (38.3) .23
None 27 (12.6) 29 (13.6) .77

Primary care physician status, n (%) .54
Private 92 (43.0) 99 (46.3)
Resident clinic 99 (46.3) 88 (41.1)
None 23 (10.7) 27 (12.6)

Home noninvasive ventilation, n (%) 56 (26.2) 53 (24.8) .74
Home oxygen therapy, n (%) 88 (41.1) 102 (47.7) .17
Prescribed corticosteroids in past year, n (%) 189 (88.3) 178 (83.2) .13
Emergency department visits in past year, n (%)* 100 (46.7) 91 (42.5) .38
Hospitalized in past year, n (%) 131 (61.2) 119 (55.6) .24
Smoking status, n (%)

Current 107 (50.0) 89 (41.6) .08
Quit 85 (39.7) 89 (41.6) .69
Never 22 (10.3) 36 (16.8) .048

Smoking, median (IQR) pack-years 35 (17–46) 37 (21–46.25) .41
APACHE II score, median (IQR) 10 (8–12) 10 (8–12) .89
FEV1, median (IQR) % predicted 52 (37–63.5) 52 (36–65) .80
FEV1/FVC, median (IQR) % 64 (50.5–74) 63 (49–70.5) .23

* Emergency department visits not associated with a hospitalization.
IQR � interquartile range
APACHE � Acute Physiology and Chronic Health Evaluation
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more aggressive self-care at home before readmission.
Future studies are needed to fully address this issue.

Two systematic reviews of integrated disease man-
agement for patients with COPD have recently been
published. Kruis et al24 found that these programs im-
proved the quality of life of subjects with COPD, im-
proved exercise performance, and reduced hospital ad-
missions as well as the number of hospital days per
person. Similarly, Zwerink et al25 reported that self-
management interventions in subjects with COPD were
associated with improved health-related quality of life,
a reduction in respiratory-related hospital admissions,
and improvement in dyspnea. However, no statistically
significant differences were found in other outcome pa-
rameters, including all-cause hospitalization and mor-
tality. These 2 systematic analyses highlight the heter-
ogeneity among interventions, study populations,
follow-up time, and outcome measures, making it dif-
ficult to establish clear recommendations regarding the
most effective COPD disease management programs.
Moreover, these analyses, along with our data, highlight
the difficulty in preventing all-cause re-hospitalization
for patients with COPD because hospital readmission is

often due to a medical condition other than the disease
leading to the index hospitalization.21

A recent guideline published by the American College of
Chest Physicians and the Canadian Thoracic Society has sys-
tematically evaluated the evidence from clinical trials in sup-
port of interventions aimed at preventing exacerbations of
COPD.26 This group recommended that simply providing
education alone and case management alone should not be
employed for the prevention of COPD exacerbations, be-
cause these did not appear to influence patient-specific out-
comes, such as readmission and mortality. However, their
review supported a recommendation for case management
that included direct access to a health-care specialist at least
monthly to prevent severe exacerbations of COPD as as-
sessed by decreases in hospitalizations. Additionally, their
analysis recommended education combined with a written
action plan and case management to prevent exacerbations of
COPD as assessed by decreased hospitalizations and emer-
gency department visits. The authors of this guideline em-
phasized that specially trained staff are required to supervise
education efforts and case management as well as to ensure
that patient selection is individualized, to maximize the like-
lihood of a successful program.

Our study has several limitations. First, it was performed
at a single health-care system, and the results may not be
reproducible. Second, we examined subjects under the age
of 65 y, limiting the scope of our findings. Third, it is
likely that some of our subjects would be better classified
as having asthma-COPD overlap syndrome based on their
clinical characteristics.27 Fourth, the RTs carrying out the
intervention were experienced providers. We cannot be
certain that these results would be replicated with a less
experienced group of RTs. Fifth, we cannot exclude some
form of bias in terms of the outcome assessment because
this was not a blinded study. Finally, we did not review

Fig. 2. Plot demonstrating the combined number of emergency
department visits without hospitalization and with hospital read-
mission for an exacerbation of COPD in the intervention and con-
trol groups. P � .08.

Table 2. Baseline Comorbidities and Prescribed Medications

Comorbidities/Medications Intervention Arm
(n � 214)

Control Arm
(n � 214) P

Asthma 57 (26.6) 37 (17.3) .02
Obstructive sleep apnea 58 (27.1) 32 (15.0) .002
Other pulmonary conditions 24 (11.2) 13 (6.1) .058
Blind 5 (2.3) 3 (1.4) .48
Hearing-impaired 6 (2.8) 6 (2.8) �.99
Active illicit drug use 26 (12.1) 31 (14.5) .48
Daily alcohol use 12 (5.6) 26 (12.1) .02
Established psychiatric disorder 55 (25.7) 49 (22.9) .50
Arthritis/rheumatologic condition 28 (13.1) 16 (7.5) .056
CHF or coronary artery disease 115 (53.7) 107 (50.0) .44
Diabetes 48 (22.4) 47 (22.0) .91
Gastrointestinal disorder 35 (16.4) 29 (13.6) .42
Genitourinary disorder 8 (3.7) 8 (3.7) �.99
Hypertension 127 (59.3) 125 (58.4) .84
Obesity* 30 (14.0) 20 (9.3) .13
Chronic renal disease 27 (12.6) 16 (7.5) .08
Neuromuscular condition 23 (10.7) 16 (7.5) .24

Short-acting � agonist 202 (94.4) 191 (89.3) .052
Long-acting � agonist 138 (64.5) 129 (60.3) .37
Short-acting anticholinergic 43 (20.1) 33 (15.4) .21
Long-acting anticholinergic 96 (44.9) 94 (43.9) .85
Inhaled corticosteroid 142 (66.4) 134 (62.6) .42
Antihistamine 17 (7.9) 11 (5.1) .24
Leukotriene receptor antagonist 36 (16.8) 13 (6.1) �.001
Oral corticosteroids 21 (9.8) 13 (16.1) .15
Nasal corticosteroids 28 (13.1) 10 (4.7) .002

All values are expressed as n (%).
* Obesity was defined as a body mass index � 25.
CHF � congestive heart failure
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Table 3. Outcomes: Emergency Department Visits

Outcomes Intervention Arm (n � 214) Control Arm (n � 214) P

At least one COPD emergency department visit, n (%) 32 (15.0) 34 (15.9) .79
Total COPD emergency department visits, n 35 59 .60
Per-subject COPD emergency department visits, median (IQR) 0 (0–0) 0 (0–0)
At least one non-COPD emergency department visit, n (%) 41 (19.2) 46 (21.5) .55
Total non-COPD emergency department visits, n 56 62 .54
Per-subject non-COPD emergency department visits, median (IQR) 0 (0–0) 0 (0–0)
At least one combined emergency department visit, n (%) 64 (29.9) 67 (31.3) .75
Total combined emergency department visits, n 91 121 .45
Per-subject combined emergency department visits, median (IQR) 0 (0–1) 0 (0–1)

Shown are emergency department visits not associated with a hospital admission.
IQR � interquartile range

Table 4. Outcomes: Hospital Admissions

Outcomes Intervention Arm (n � 214) Control Arm (n � 214) P

At least one COPD hospital admission, n (%) 43 (20.1) 61 (28.5) .042
Total COPD hospital admissions, n 56 100 .03
Per-subject COPD admissions, median (IQR) 0 (0–0) 0 (0–1)
At least one non-COPD hospital admission, n (%) 71 (33.2) 74 (34.6) .76
Total non-COPD hospital admissions, n 124 119 .88
Per-subject non-COPD admissions, median (IQR) 0 (0–1) 0 (0–1)
At least one combined hospital admission, n (%) 103 (48.1) 108 (50.5) .63
Total combined hospital admissions, n 180 219 .31
Per-subject combined admissions, median (IQR) 0 (0–1) 0 (0–2)

IQR � interquartile range

Table 5. Outcomes: In-Patient Days

Outcomes Intervention Arm (n � 214) Control Arm (n � 214) P

COPD admission
Total hospital days, n 306 523 .02
Hospital days/subject, median (IQR) 0 (0–0) 0 (0–1.25)
Total ICU days, n 17 53 .02

ICU days/subject, median (IQR) 0 (0–0) 0 (0–0)
Non-COPD admission

Total hospital days 987 924 .80
Hospital days/subject, median (IQR) 0 (0–3) 0 (0–3.25)
Total ICU days 58 133 .046
ICU days/subject, median (IQR) 0 (0–0) 0 (0–0)

Total combined hospital days, n 1,293 1,447 .41
Total combined hospital days/subject, median (IQR) 0 (0–6) 0.5 (0–7)
Total combined ICU days, n 75 186 .005
Total combined ICU days/subject, median (IQR) 0 (0–0) 0 (0–0)

* Calculations are based on the entire study cohort. The hospital days and ICU days are related to the indication for hospital and ICU admission being either COPD, a non-COPD condition, or the
combined indications.
IQR � interquartile range
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the medical records of subjects hospitalized outside of the
Barnes-Jewish-Christian Healthcare system. Thus, we can-
not be certain of the diagnosis for the hospital readmission
in those circumstances.

The need for more comprehensive out-patient services to
prevent exacerbations and hospital readmission for patients
with COPD is supported by the failure observed when simple
in-patient initiatives are attempted28 as well as the successful
findings from multifaceted programs in other chronic dis-
eases.29,30 Our data suggest that a comprehensive RT dis-
ease management program can be associated with re-
duced hospital readmissions and fewer hospital days
from COPD exacerbations. Future studies are needed to
identify the most cost-effective approach for preventing
hospital visits attributed to exacerbations of COPD.
Moreover, the RT disease management program could
potentially be improved by incorporating monitoring
and treatment aspects for out-patient care directed not
only at COPD but also at the major comorbidities that
patients with COPD often have. Additionally, efforts at
exporting this RT disease management program to non-
academic medical centers will probably be most suc-
cessful if adequate resources and training are directed
toward its implementation. Pilot studies utilizing an RT
disease management program are likely to be most ef-
fective in determining whether the local application of
such a program will be successful and cost-effective.
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