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Background: Most interventions aimed at reducing hospitalizations and emergency department
(ED) visits in patients with chronic obstructive pulmonary disease (COPD) have employed
resource-intense programs in high-risk individuals. Although COPD is a progressive disease,
little is known about the effectiveness of proactive interventions aimed at preventing hospi-
talizations and ED visits in the much larger population of low-risk (no known COPD-related
hospitalizations or ED visits in the prior year) patients, some of whom will eventually become
high-risk.

Methods: We tested the effect of a simple educational and self-efficacy intervention (n=2243)
versus usual care (n = 2182) on COPD/breathing-related ED visits and hospitalizations in a
randomized study of low-risk patients at three Veterans Affairs (VA) medical centers in the
upper Midwest. Administrative data was used to track VA admissions and ED visits. A patient
survey was used to determine health-related events outside the VA.

Results: Rates of COPD-related VA hospitalizations in the education and usual care group
were not significantly different (3.4 versus 3.6 admissions per 100 person-years, respectively;
95% CI of difference —1.3 to 1.0, P = 0.77). The much higher patient-reported rates of non-VA
hospitalizations for breathing-related problems were lower in the education group (14.0 versus
19.0 per 100 person-years; 95% CI —8.6 to —1.4, P = 0.006). Rates of COPD-related VA ED
visits were not significantly different (6.8 versus 5.3; 95% CI —0.1 to 3.0, P = 0.07), nor were
non-VA ED visits (32.4 versus 36.5; 95% CI 9.3 to 1.1, P = 0.12). All-cause VA admission
and ED rates did not differ. Mortality rates (6.9 versus 8.3 per 100 person-years, respectively;
95% CI 3.0 to 0.4, P = 0.13) did not differ.

Conclusion: An educational intervention that is practical for large numbers of low-risk patients
with COPD may reduce the rate of breathing-related hospitalizations. Further research that more
closely tracks hospitalizations to non-VA facilities is needed to confirm this finding.
Keywords: chronic obstructive pulmonary disease, education, disease management, self-
efficacy

Introduction
The burden of chronic obstructive pulmonary disease (COPD) on patients and society
is substantial. It is the third leading cause of mortality in the USA.! Morbidity from
COPD is primarily manifested by daily symptoms with periodic exacerbations, which
account for a major portion of the health care costs associated with this disease, par-
ticularly when hospitalization is required.>

Most patient education and self-efficacy interventions aimed at reducing
COPD-related hospitalizations and emergency department (ED) visits are complex,
resource-intense programs directed at high-risk patients (ie, patients who have previously
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experienced these events).*”” We recently showed that a com-
paratively simple, pragmatic COPD case/self-management
program in high-risk COPD patients also reduces health care
utilization.?

Little is known about whether simple educational and self-
efficacy interventions reduce COPD-related hospitalizations
in low-risk COPD patients (ie, patients who have not had a
recent hospitalization or ED visit for COPD).>"'* A proactive
intervention in low-risk patients may be justified, because a
subset of these patients will eventually experience an event
that will redefine them as high-risk. Because there are many
more low-risk than high-risk COPD patients, and also given
that the event rates per individual are lower in this group,
practical constraints dictate a broader, less resource-intense
approach. We therefore sought to determine if combining
simple, pragmatic education with chronic disease manage-
ment strategies of self-efficacy and goal-setting'*"> would
reduce the rate of COPD-related ED visits and hospitalizations
in a relatively large population of low-risk patients.

Methods
Study design

We conducted a randomized controlled trial at three upper
Midwest Veterans Affairs Health Care System (VA) centers
(VAHCS, Omaha, NE; St Cloud, MN; Minneapolis, MN).
Low-risk patients, defined as patients with a spirometri-
cally-confirmed diagnosis of COPD without an ED visit
or hospitalization for COPD in the VA in the prior year,"
were randomly assigned to limited COPD education or to
usual care. The co-primary outcomes were the number of
hospitalizations and ED visits for COPD or breathing-related
problems over 12 months. The Minneapolis VA Health Care
System Institutional Review Board approved the study
as Protocol 4140-B for all three sites and waived written
informed consent.

Entrance criteria

Potential subjects were identified through the upper Midwest
Veterans Integrated Service Network COPD Chronic Disease
Management registry. Inclusion criteria included a clinical
diagnosis of COPD, and a predictive forced expiratory
volume in 1 second/forced vital capacity (FEV1/FVC) ratio
of <70% and an FEV  of <80%. Exclusion criteria included
a COPD exacerbation requiring an ED visit or hospitaliza-
tion at a VA within the last 12 months, or subject refusal to
participate in the study. All patients in the registry who met
the study criteria were included in the trial.

Intervention

Patients were randomly assigned to education or usual care
according to an electronically-generated random number
table, stratified by site. A locally-developed educational
brochure was mailed to patients in the education group. The
content of the brochure included topics which were included
in the face-to-face education we provided to high-risk COPD
patients in our previous study.® The brochure we mailed to
low-risk patients included recommendations for smoking
cessation, influenza and pneumococcal vaccinations, regu-
lar exercise, information about medications for COPD, and
information about recognizing and treating COPD exacerba-
tions (see the supplementary materials). In contrast to our
previous study, we did not provide face-to-face education or
follow-up telephone calls. We also did not provide written
COPD exacerbation action plans or prescriptions for action
plan steroids or antibiotics; rather, the brochure included a
recommendation that patients contact their medical providers
to discuss these treatments if they experienced symptoms of
COPD exacerbation. In addition, the first mailing included a
disease-specific, personal goal-setting questionnaire (smok-
ing cessation, increasing daily activity, eating a healthy diet,
losing weight, or receiving an influenza vaccination) (see the
supplementary materials), and an option for the patient to
decline participation in the study. After 3 months, patients in
the education group were mailed a second brochure contain-
ing a brief review of the information in the first brochure,
as well as local patient testimonials about the benefits of
adherence to evidence-based COPD treatment (see the
supplementary materials).

Outcomes

The co-primary outcomes of the trial were the number of
hospital admissions and ED visits for COPD within the VA,
and the number of self-reported breathing-related hospital
admissions and ED visits in non-VA facilities during the
12-month follow up period. Secondary outcomes included
hospitalizations and ED visits within the VA due to all causes,
all-cause mortality, and patient knowledge about COPD (see
the supplementary materials ).

Data collection

Atthe end of the 12-month period, data regarding hospitaliza-
tions, outpatient visits, and vital status were extracted from
national VA data repositories. After 12 months we also mailed
a survey to all patients inquiring about any hospitalizations
or ED visits for breathing-related problems that had occurred
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in non-VA facilities within the past 12 months. Self-reported
data from the latter were analyzed separately from the VA
data. A six-question, locally-developed COPD knowledge
test, based on the information that was provided in the initial
educational brochure, was mailed to both groups at the end
of the study period (S2 and S3).

Statistical analysis

Continuous variables are summarized as means and standard
deviations and categorical variables as percentages. Differ-
ences in the intervention and usual care group incidence rates
during the 12 months of follow-up were analyzed to test the
hypotheses that the intervention would reduce hospitalizations
and ED visits. Follow-up of participants was censored on
known dates of death. Whenever a patient had more than one
event, they were assumed to be independent. Having two co-
primary endpoints, a P-value = 0.025 was considered statisti-
cally significant. Secondary event rates were compared in a
similar manner. The number of correct answers on the COPD
knowledge questionnaire was compared using Student’s #-test.
Stata software (version 10.1; StataCorp LP, College Station,
TX) was used for all analyses. All P-values are reported
without correction for making multiple comparisons.

Results

Baseline and follow-up data

Of'the 4425 low-risk patients with spirometrically-confirmed
COPD in the registry, 2243 were randomized to the educa-
tional intervention and 2182 were randomized to usual care
(Figure 1). The baseline characteristics of the two treatment
groups were similar (Table 1). Eight patients in the education
group requested to be withdrawn from the study, and six were
reported deceased by family members in response to our first
mailing. Three months later we mailed the second brochure
to 2229 patients in the education group. After 12 months, we
mailed surveys to 2229 patients in the education group and
to 2182 patients in the usual care group.

Primary outcomes

The primary outcomes of hospitalizations and ED visits due
to COPD or breathing-related problems are shown in Table 2.
There was a non-significant trend for more COPD-related
ED visits in VA facilities in the education group (6.8 visits
per 100 person-years compared to 5.3 visits per 100 person-
years in the usual care group; 95% CI of difference —0.1 to
3.0, P=0.07). Rates of COPD-related hospitalizations in VA
facilities did not differ (3.4 per 100 person-years in the educa-
tion group compared to 3.6 visits per 100 person-years in the
usual care group; 95% CI of difference —1.3 to 1.0, P=0.77).
Atthe end of 1 year, 46% of the education group and 43% of
the usual care group returned completed surveys regarding
breathing-related hospitalizations and ED visits in non-VA
facilities. Self-reported hospitalizations for breathing-related
problems in non-VA facilities were lower in the education
group (14.0 hospitalizations per 100 person-years compared
to 19.0 hospitalizations per 100 person-years in the usual care
group; 95% CI of difference —8.6 to —1.4, P=0.006). There
was a non-statistically significant reduction in self-reported
breathing-related ED visits in non-VA facilities in the educa-
tion group (32.4 visits per 100 person-years compared to 36.5
visits per 100 person-years in the usual care group; 95% CI
of difference —9.3 to 1.1, P =0.12).

All cause ED visits, hospitalizations,

and deaths

As shown in Table 3, there were no differences between the
education and usual care groups in all-cause VA hospitaliza-
tions or ED visits, respectively (31.3 versus 33.8 hospitaliza-
tions per 100 person-years; 95% CI of difference —6.0 to 1.1,
44 .4 versus 43.5 ED visits per 100 person-years; 95% CI of
difference —3.2 to 5.0). We did not ask patients to report all
non-VA admissions or ED visits. There were 141 (6.9) deaths
per hundred patient years in the education group and 162 (8.2)
deaths per hundred patient years in the usual care group during
the 12-month follow-up period (P = 0.13).

4425 low risk patients in COPD registry

l

|

l

2182 randomized to usual care
162 deaths

Figure | Study flow diagram.

2243 randomized to educational intervention
6 unable to contact initially
29 declined participation
141 deaths
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Table | Baseline characteristics

Table 3 Other secondary outcomes

Characteristic Education Usual care Education Usual care Difference P value
(n=2243) (n=2182) (n=2243) (n=2182) (95%Cl)
Mean * SD age, years 70+ 10 70£ 10 Mortality 6.9 82 -1.3 0.13
Male (%) 2197 (97.9) 2119 (97.1) (-3.0to 0.4)
Site (%) All cause 31.3 338 -2.5 0.17
Minneapolis, MN 1288 (57.4) 1247 (57.2) hospitalizations' (6.0 to I.1)
Omaha, NE 571 (25.5) 577 (26.4) All cause 444 43.5 0.9 0.67
St Cloud, MN 384 (17.1) 358 (16.4) ED visits' (-3.2t0 5.0)
COPD 45+ | 45+ | 0.0 0.58
knowledge?

Patient goal setting and COPD

knowledge

A total of 33% of the patients in the educational intervention
group selected a personal COPD-related goal by returning
the request mailed to them at the beginning of the trial. At
the end of 1 year, 1042 (46%) in the education group and
931 (43%) of the usual care group completed and returned
the COPD knowledge test. COPD knowledge, as indicated
by the average number of correct answers to the 6 questions
was 4.5 in both groups (P = 0.58) with no substantial differ-
ences noted for any question.

Discussion

We tested the effect of a broad-based, pragmatic educa-
tional intervention in a relatively large population of low-
risk COPD patients at three VA sites in the USA. Within
the VA there were no significant differences in COPD-
related ED visits or hospitalizations between patients who
received COPD education and patients who received usual
care. In contrast, COPD education decreased the number
of breathing-related hospitalizations that were reported

Table 2 Hospitalizations and ED visits for COPD/breathing-
related problems

Education Usual care Difference P value
(n=2243) (n=12182) (95%Cl)
VA facilities
ED visits 6.8 53 1.5 0.07
(-0.1 to 3.0)
Hospitalizations 3.4 3.6 -0.2 0.77
(-1.3 to 1.0)
n= 1042 n=93l
Non-VA facilities
ED visits 324 36.5 —4.1 0.12
(-93to I.1)
Hospitalizations  14.0 19.0 -5.0 0.006
(-8.6to—1.4)

Note: Results are expressed as rates per |00 person-years (95% Cl of difference).
Abbreviations: ED, emergency department; COPD, chronic obstructive pulmonary
disease; VA, Veterans Affairs.

Notes: 'VA data only. Results are expressed as rates per 100 person-years (95% ClI
of difference); mean = standard deviation of number of correct responses.
Abbreviations: ED, emergency department; VA, Veterans Affairs.

in non-VA facilities. There was also a non-statistically
significant trend for decreased mortality in the education
group.

There is a substantial lack of patient knowledge and under-
standing of the COPD disease process and treatments.!¢%
Education has been shown to improve patients’ knowledge
about COPD,'#!” but there is a paucity of information about the
effects of simple, limited educational interventions on health
care utilization in patients with chronic lung disease.”** In
a randomized trial of a 4-hour group educational session in
42 patients with mild to moderate COPD, Gallefos reported
a reduction in general practitioner visits over a 12-month
follow-up period.”® In a randomized trial of a mailed educa-
tional leaflet in 860 COPD patients, Carré et al showed that
the intervention improved patient knowledge, but had no effect
on health care utilization after 3 months; hospitalizations and
ED visits were not specifically reported.?* More information
is available in patients with asthma; however, a systematic
review of 12 studies of limited education in patients with
asthma found only a single study that reported a reduction in
ED visits.?® Multimodal patient educational interventions are
generally thought to be more effective than simple written
education,”” but we hypothesized that a limited, pragmatic
educational intervention in a relatively large number of patients
with a longer period of follow-up might be effective in reducing
COPD-related ED visits and hospital admissions. We based our
educational intervention on our previously successful study in
high-risk patients,® but in the current study we emphasized ele-
ments we thought would be most pertinent to low-risk patients:
lifestyle choices, preventive measures, information about
medications, and descriptions of symptoms for which patients
should seek further medical attention. Because self-efficacy is
considered to be an integral component of self-management of
chronic diseases including COPD,'*!* we also included patient
goal-setting options.
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Most studies examining the effect of COPD patient edu-
cation on health care utilization have generally incorporated
education as a component of resource-intense, comprehen-
sive programs for high-risk patients, usually in conjunction
with a chronic disease management or in the setting of a
pulmonary rehabilitation program.®>”’” The educational inter-
vention in this study differed from that of our previous study
in high-risk COPD patients, which had included face-to-face
education, COPD exacerbation action plans, prescriptions,
and follow-up phone calls. Compared to other studies of
intensive disease management, our patient population also
differed in terms of the severity of their airflow obstruction:
the mean FEV, of low-risk COPD patients in our registry
was 1.9 L, compared to 1.0-1.2 L in the studies conducted
by Bourbeau et al* and Fan et al.”

Intensive chronic disease management was associated
with unexpected excess mortality in the recent study by
Fan et al.” The authors could not discern the reason for the
excess mortality, although they noted that their intervention
failed to have an impact on patient behavior with regard
to respiratory medication usage, including prednisone and
antibiotics for COPD exacerbations. In a recent meta-analysis
by Hurley et al?® of ten COPD disease management trials,
the excess mortality in the study by Fan et al was an outlier.”
Nonetheless, we believe that it is important to carefully
monitor the effects of educational interventions in COPD,
including mortality and other unanticipated adverse events.

Disease management programs in high-risk COPD
patients have, of necessity, included relatively small num-
bers of patients because of their resource-intense nature; yet
high-risk patients represent only a small fraction of the total
population of patients. Over 90% of the COPD patients in the
upper Midwest VAHCS Chronic Disease COPD registry are
classified as low-risk, (ie, lacking a COPD-related ED visit or
hospitalization within the VAHCS in the past 12 months). We
did not perform a formal cost-benefit analysis, but our results
suggest that a proactive, practical, low-cost educational inter-
vention in a large number of low-risk patients might be cost-
effective by reducing respiratory-related hospitalizations.

Patients’ basic knowledge of COPD at the end of the
12-month study period was not better in the education group,
and thus does not explain the observed reduction in patient-
reported hospitalizations in non-VA facilities.

Limitations

Our study has certain limitations. Consistent with the cur-
rent demographics of patients receiving care in the VA, our
patients were almost exclusively male. We did not ascertain

how many patients actually received or read the brochure.
The registry we used to identify low-risk COPD patients
does not include hospitalizations and ED visits that occurred
outside of the VA, so some high-risk patients may have been
included in the sample, although the randomization of a large
number of patients is expected to balance the risk profiles,
and the potential existence of such unidentified patients may
provide further justification for this intervention. Fewer
than half of the patients in each group responded to the final
survey, and we have no information about events that may
have occurred outside the VA rates in non-responders. The
incidence of breathing-related ED visits and hospitalizations
outside the VA was considerably higher than that within the
VA, but the relatively modest response rate to the survey
limits the strength of this observation, which may be biased.
Patients who received the education may have been more dis-
criminating when attributing hospital admissions to breathing
problems; however, the recall of major medical events among
the respondents may have been better than among the usual
care group. Finally, although our intervention had no apparent
effect on patients’ knowledge of COPD, the questionnaire was
brief and was not validated, and this may not have accurately
reflected patients’ understanding of their disease.

Conclusion

A practical educational intervention incorporating prin-
ciples of chronic disease management may reduce the rate
of breathing-related hospitalizations in the large proportion
of patients with COPD who are at relatively low-risk for
such events. This effect appeared to be due to a reduction in
hospitalizations outside of the VA, where most of the hospi-
talizations occurred. Further research that more closely tracks
hospitalizations in non-VA facilities is needed to confirm this
finding. This proactive approach may be justified, especially
if it can be shown to be cost-effective.
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Supplementary materials

S| Initial educational brochure
COPD is a lung disease that makes breathing difficult.
Airways get tight, swell up and can make more sputum/
phlegm.

COPD stands for “Chronic Obstructive Pulmonary
Disease”

Chronic means won’t go away

Obstructive means partly blocked

Pulmonary means lungs

Disease means sickness

People who smoke should quit.
Quitting smoking helps the medicine for COPD work
better and helps breathing get better.
Talk to your doctor if you want help to quit smoking.
You may also call 1-800-QUIT NOW (784-8669).

To help stay healthy, make sure to do these things:
e Take your breathing medicines the way your provider has
ordered
e Get your flu shot every year
e Get a pneumococcal vaccination at least once
e Wash your hands or use hand sanitizer when out in public
e Eata balanced diet

e Try to walk or be active at least a total of 20-30 minutes
a day
Inhalers are medications that help make your breathing

better. Some inhalers your provider may give you are:

e Albuterol is a short acting rescue inhaler that you should
always keep with you. The usual dose is 2 puffs 4 times
a day as needed for breathing.

e Combivent is two short acting medicines in one,
albuterol + ipratropium bromide. The usual dose is 2
puffs 4 times a day.

e Formoterol (Foradil) is a long acting inhaler and is
inhaled twice a day.

e Tiotropium (Spiriva) is another long acting inhaler and
is inhaled once a day.

The following inhalers have a small amount of steroid
medicine in them. They help in reducing swelling in your
airways and help your breathing in the long run. It is impor-
tant to rinse your mouth with water after each use of these
inhalers.

e Mometasone (Asmanex) is a steroid inhaler that helps
reduce swelling in your airways. The usual dose is 2 times
a day.

e Fluticasone (Flovent) is another long acting steroid
inhaler that is taken twice a day.

e Advair is a combination inhaler. It is a steroid and a
bronchodilator that is taken twice daily.

¢ Flunisolide (Aerobid) is another steroid inhaler that is
used twice daily. Again, like all steroid inhalers, rinse
your mouth after each use.

If your sputum/phlegm changes from what it normally
looks like, to yellow, green, or gets thicker than normal,
you may have an infection. Contact your provider, who may
prescribe an antibiotic to treat the infection. If so, take it
the way it is ordered. Let your provider know if you think
it isn’t helping.

Sometimes COPD patients get much more short of
breath than usual. If that happens to you, contact your
provider. He or she may decide to prescribe a short course
(1-2 weeks) of prednisone, a steroid medicine to help
your breathing. Let your provider know if you think it isn’t
helping.

Remember, for a Medical Emergency Dial 911

Or

Call the toll free VA NURSE Telephone advice line at 1-866-
687-7382. Available evenings, nights, and 24 hours/day on
weekends and Federal holidays.
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Living Better with COPD
Minneapolis VA Medical Center
Minneapolis, Minnesota

S2 COPD goal setting questionnaire
We encourage you to set a goal for yourself to improve
your health.
Please place a check mark in front of one or more of the
choices below:
Quit smoking
Increase my daily activity
Eat a healthy diet
Lose weight
Get a flu shot this year
Other (please fill in below if you have another goal)

None
Please return this questionnaire in the enclosed envelope

S3 3 month Educational brochure
COPD is a lung disease that makes it hard to breathe.
Airways get tight, swell up and can make more sputum/
phlegm.

VA patients being treated for COPD have said:

“I take my breathing medications every day like they’re
prescribed, and I feel good, and breathe good.”

“My breathing is much better since I have been using
my inhalers every day.”

“I’m not having any problems since I stopped smoking,
and started taking all my meds.”

“I’m not short of breath as often because I'm sticking
with my medication routine, and trying to quit smoking.”

“Walking every day has made me feel better.”

“I’m a lot better, my breathing is pretty good. I’'m walk-
ing a heckuva lot more, and eating more vegetables.”

“I’ve improved since I came to the VA. I've been
using exercises in the booklet. I relax and practice deep
breathing.”

“I wash my hands and carry hand sanitizer with me. [

don’t want to get sick again.”

To help stay healthy, make sure to do these things:

e Take your breathing medicines as prescribed

e Wash your hands or use hand sanitizer when out in
public

e Try to walk or be active for at least 20-30 minutes a day

e Eat a healthy, nutritious diet

e Get a flu shot every year

e Get a pneumococcal vaccination at least once

e Contact your doctor if your sputum/phlegm changes. You
may need an antibiotic

e Contact your doctor if you are more short of breath than
usual. You may need a different medication

e Quit smoking. If you need help quitting, talk to your

doctor or call 1-800-QUIT NOW (784-8669).

If you get much more short of breath than usual, call your
health care provider. S/he may decide to prescribe a short
course (1 to 2 weeks) of prednisone. Prednisone is a steroid
medicine that will help your breathing. Tell your health care
provider if it doesn’t help.

If you have a Medical Emergency, call 911
If you are not getting better or have any questions please
call the Call Center at: (612) 467-1100 or 1-866-414-5058,
extension 1100 (toll-free), Monday—Friday, between 8:00 am
and 4:30 pm.

At any other time, call the Nurse VA Line at 1-866-687-
7382 (toll-free).

The prescription refill number is 1-800-661-0827

Content approval: Pulmonary Section
June 2009
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Living Better With COPD
Here’s what other veterans have to say . . .
“Using my inhalers really has helped”—

Minneapolis VA veteran

Minneapolis VA Medical Center
Minneapolis, Minnesota

Name:
(Last Name)

(First Initial)
Last Four of Social Security Number:

S4 COPD knowledge test

COPD questionnaire
Please circle the number which is next to the answer which
you think is correct

Q.1. COPDis
1. an abbreviation for a VA agency
2. a chronic lung disease

International Journal of COPD

Publish your work in this journal

The International Journal of COPD is an international, peer-reviewed
journal of therapeutics and pharmacology focusing on concise rapid
reporting of clinical studies and reviews in COPD. Special focus is given
to the pathophysiological processes underlying the disease, intervention
programs, patient focused education, and self management protocols.

3. a form of arthritis

Q.2. The most important step you can take to help treat your
COPD is

1. eat a high carbohydrate diet

2. decrease alcohol intake

3. quit smoking

Q.3.

is a long acting inhaler used to treat
COPD that should be taken twice a day.
1. albuterol
2. formoterol
3. prednisone

Q.4. Which of these are useful for folks with COPD to stay
healthy?

1. Getting a flu shot every year

2. Trying to be as active as possible

3. Taking your breathing medicine the way it has been

prescribed
4. All of these

Q.5. If your sputum changes to a yellow or green color or
becomes thicker than normal,

1. it is a side effect of your inhalers and you should stop
using them

2. you are getting dehydrated and should drink lots of
liquids

3. you may have an infection and should contact your pro-
vider who may prescribe an antibiotic

Q.6. Prednisone is a medicine that is sometimes used
1. to treat shortness of breath in patients with COPD
2. to treat diabetes in patients with COPD

3. to treat infections in COPD

Dove

This journal is indexed on PubMed Central, MedLine and CAS. The
manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit
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