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Improving Chronic Obstructive Pulmonary Disease
(COPD) Symptoms Using a Team-Based Approach
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Jun Xiang, MS, Brittany Sheppard, and Dana E. King, MD, MS

Background: Chronic obstructive pulmonary disease (COPD) is the third leading cause of death in the
United States (US), with West Virginia bearing a disproportionate disease burden. Complex COPD cases
can be difficult to manage during a standard primary care provider (PCP) visit, and pharmacological
treatment regimens should be individually tailored to each patient.

Methods: To address these needs, the West Virginia University Department of Family Medicine cre-
ated an interdisciplinary COPD specialty clinic that uses a team-based approach to treat patients with
COPD. In order to evaluate the effectiveness of the specialty clinic, we conducted a retrospective chart
review to examine the impact of the clinic on patient hospitalizations, emergency department visits,
and urgent care visits six months and one year before and after initiating care at the clinic. We also
examined the impact of the clinic on patients’ self-reported nicotine dependency, COPD symptoms, and
tobacco use behavior. Patients referred to the clinic and having at least one visit from February 2015
to February 2019 were included in this study (n = 149).

Results: Patients treated at the COPD specialty clinic had significantly fewer hospital admissions and
ED visits six months after and one year after initiating care at the clinic as compared to six months
before and one year before, respectively. Patients at this clinic also reported smoking significantly
fewer cigarettes per day with significantly fewer self-identifying as smokers and experiencing signifi-
cantly reduced COPD symptoms.

Conclusion: An interdisciplinary, team-based approach was effective for improving the health of
COPD patients in an Appalachian academic primary care practice. ( J Am Board Fam Med 2020;33:978–
985.)
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Introduction
Chronic obstructive pulmonary disease (COPD) is
the third leading cause of death in the United States.1

Age-adjusted mortality has not changed significantly
since the 1990s.2 Geographically, states clustered
along the Ohio and Mississippi Rivers seem to suffer

disproportionately compared with their national coun-
terparts.2 In addition, COPD is estimated to account
for over $49 billion in direct costs in 2020 with the
majority of the cost burden from hospitalization sec-
ondary to exacerbations and other concomitant
chronic conditions.3 Multiple studies predict COPD’s
prevalence will continue to rise, with 1 estimate pre-
dicting an annual increase of 4.8% per year due to the
growing older adult population and the increasing
prevalence of tobacco use in various areas globally.4

Nationally, West Virginia (WV) ranks among
the highest in the nation in poor physical and men-
tal health secondary to limited health care access
and services, socioeconomic barriers, and high rates
of chronic disease states.5 Based on data from the
WV Behavioral Risk factor Surveillance System,
WV had the highest rates of COPD across the
United States (13.9%).5 One of the major drivers to
COPD development is tobacco use. Nearly 25% of
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West Virginians currently smoke, ranking them as
the second highest in the nation.5 Only about 55%
of these current smokers have previously tried to
quit smoking in the past year.5 In addition, WV
continuously ranks as one of the poorest states in
the nation with;19% of the population considered
to be at or below the poverty line; this economic
burden limits the ability for patients to pay and
access health care.5 This—among other barriers,
such as a lack of access to care and cost of COPD
inhaler treatment—impacts the success of outpa-
tient COPD management.

Pharmacological treatment regimens should be
individualized to the patient, and are often guided
by cost, drug availability, ease of use, and patient
benefit. It can be difficult for providers to manage a
complicated COPD case during a standard 15-to-
20-minute primary care provider (PCP) office visit
—especially in conjunction with other chronic con-
ditions and acute concerns. Many PCPs have tran-
sitioned to the “team-based” care approach with
the widely accepted implementation of the patient
center medical home concept, and it has been dem-
onstrated to improve health, enhance the care expe-
rience, and reduce costs in primary care settings.
Previous literature has demonstrated the impact of
a holistic, team approach for COPD management
and beneficial outcomes on patient outcomes.6,7

Studies by Koff and colleagues6 and Liang and col-
leagues7 demonstrated multidisciplinary care resulted
in improved symptoms and quality of life while also
decreasing overall health care expenditure compared
with standard of care (ie, primary care provider only).
This study evaluated the effectiveness of a team-
based approach to improving patients’ COPD man-
agement in a rural primary care clinic in Appalachia.

Methods
Design

We conducted a retrospective chart review to assess
the impact of our multidisciplinary primary care
COPD clinic on selected patient outcomes with ap-
proval from theWest Virginia University Institutional
Review Board. Patients referred to the clinic and hav-
ing at least 1 visit from February 2015 to February
2019 were included for analysis. Outcome measures
include the number of hospitalizations, urgent care
visits, and emergency department (ED) utilization
(pre- and post-clinic intervention) as well as improve-
ment in symptoms as measured by subjective

reporting (as assessed by the COPD Assessment Test
[CAT] score, further explanation provided below),
rates of smoking cessation, and cigarette use.

Clinic Setting and Procedures

The Department of Family Medicine (DFM) clinic
is located in Morgantown, WV—a town of approxi-
mately 30,000 in Appalachia. The department is a
National Committee for Quality Assurance�certified
patient-centered medical home and is staffed by 18
physicians, 18 residents, 28 nurses and medical assis-
tants, 1 dietitian and certified tobacco treatment spe-
cialist (CTTS), 1 clinical psychologist and psychology
intern, 1 licensed clinical social worker, and 2
pharmacists.

The multidisciplinary COPD clinic was imple-
mented within the DFM in early 2015 to reduce
COPD admissions and readmissions. The clinic
provides consultation with a team composed of a
registered dietitian/CTTS, nurse, PharmD, clinical
psychologist, family medicine resident, and a
Board-certified family medicine attending physi-
cian. The multidisciplinary primary care COPD
clinic occurs 1 half-day per week (Friday after-
noons) in the DFM office space.

Patients are referred to the clinic by their PCP if
they meet 1 of the following criteria: 1) newly diag-
nosed COPD or asthma based on pulmonary func-
tion testing; 2) need for tobacco cessation counseling
and/or therapy; or 3) recent admission or readmis-
sion to the hospital for COPD, asthma, or related
pulmonary illness; or 4) medication review. Patients
see team members individually during their appoint-
ment in the following order: nursing, dietician/
CTTS, psychology, pharmacy, and family medicine.
Between each patient/provider interaction, the team
regroups for a brief huddle to discuss findings, review
treatment options, and manage treatment strategies.
Patients’ appointments with the full team last approx-
imately 45 to 70minutes.

At the beginning of each clinic visit, the nurse
administers the Fagerström Test for Nicotine
Dependence and the COPD Assessment Test (both
described below) and informs the patient of the
focus of the visit. Then the nurse obtains back-
ground information on recent hospitalizations or
acute visits, vital signs, medications taken, labora-
tory results (including pulmonary function tests,
computed tomography lung cancer screening, etc.),
immunization status, tobacco use (cigarettes, cigars,
electronic-cigarettes, snuff, smokeless tobacco, etc.)
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and any other illicit substances, and interest in quit-
ting (as applicable). The dietitian/CTTS then sees
the patient to discuss tobacco use and uses motiva-
tional interviewing to discuss options for cessation.
The CTTS specifically focuses on lifestyle changes
to aid with tobacco cessation (eg, increasing water
intake, meditation, oral fixation, etc.). She determines
and recommends aids to assist with cessation includ-
ing telephone followup by a team member, referral
to the state’s 1-800-QUITNOW line, and referral to
a free 7-week tobacco cessation class offered at the
same clinic. The dietitian/CTTS evaluates unex-
plained weight loss and recommends supplemental
nutrition as indicated, and counsels regarding exer-
cise behaviors to promote exercise tolerance and re-
spiratory capacity. The clinical psychologist then
meets with the patient about any prior psychiatric
history, barriers to tobacco cessation, and behavioral
modification to increase tobacco cessation success.
Strategies include but are not limited to schedule
modification, journaling, set intentions, etc. The
clinical psychologist also reviews barriers for medica-
tion adherence if a patient is not taking therapy as
prescribed.

The pharmacist reviews the patient’s current med-
ication regimen and reconciles as necessary, assesses
disease-state burden based on patient-reported symp-
toms and quality of life, and recommends appropriate
changes in therapy. The pharmacist also addresses
barriers that could contribute to suboptimal therapy
results, including assessing appropriate inhaler
administration technique, therapy nonadherence,
and medication affordability; recommends appro-
priate vaccinations; and assists with medication
options for tobacco cessation. Then a final huddle
with all team members is completed to discuss
finalized medication plan, patient barriers, and spe-
cific goals. Finally, the resident and attending
physicians meet with the patient, confirm history,
conduct physical examination, discuss the recom-
mended plan, and arrange for follow-up. Two
attending physicians are kept consistent and rotate
through the clinic; residents participate as part of
their family medicine subspecialty rotation and are
variable based on the month.

Followup is determined on an individualized ba-
sis. If no changes are made or a patient seems well
controlled following hospitalization, they will be
referred back to their PCP for future appointments.
If further treatment and adjustments are warranted,
they will be scheduled for a follow-up appointment

within 4 to 6weeks. The pharmacist or the nurse
will contact the patient between appointments, as
necessary and based on specific patient needs, to
ensure the patient was able to afford and obtain
new therapy, tobacco cessation followup, and other
clinical issues. As a patient progresses through 2 to
3 follow-up visits to the multidisciplinary primary
care COPD clinic, the team will assess whether the
patient is ready to be returned back to his PCP for
further care or whether consultation with a pulmo-
nary specialist is warranted.

Measures and Data Collection

Patient data and outcomes were manually collected
via chart review of electronic medical record
(EMR). Data are included for patients first seen at
the COPD specialty clinic between February 1,
2015 and February 28, 2019 to allow assessment of
outcomes 6 months after the initial COPD clinic
visit. The primary outcomes of the study evaluated
frequency of hospitalizations, ED visits, and urgent
care visits pre and post enrollment within the
COPD specialty clinic. Secondary outcomes eval-
uated CAT scores and tobacco use pre/post clinic
encounters.

Hospital Admissions, ED Visits, and Urgent
Care Visits
Only hospitalizations and urgent care or ED visits
which were due to respiratory conditions or com-
plaints—examples include pneumonia, COPD
exacerbations, etc.—were included for evaluation.
These endpoints were collected via documentation
in the EMR in encounter types and externally
scanned documents (for hospitalizations which
were outside of the system). Patients who also had
respiratory complications during hospitalization (ie,
not the primary complaint) were also included for
analysis, which included hospital-acquired pneumo-
nia or exacerbation following infection. During
appointments, patients were asked about any recent
hospitalizations, urgent care visits, and ED visits,
which was documented at each encounter appoint-
ment. Visits and hospitalizations within the health
care system were automatically documented within
the EMR (during the hospitalization), while those
outside of the system had to be reported by the
patient or appropriate documentation uploaded by
the nursing staff. If a patient had multiple follow-
up appointments with the COPD clinic but a hospi-
talization occurred between appointments, that
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hospitalization was counted as a postintervention
hospitalization.

Fagerström Test for Nicotine Dependence
At every appointment, patients manually completed
a Fagerström Test for Nicotine Dependence.8,9 This
instrument is standard for assessing the intensity of a
patient’s physical dependence on nicotine using 6
items that evaluate the number of cigarettes smoked,
the compulsion to use nicotine, and nicotine depend-
ence. Patients receive a total score of 0 to 10, and
higher scores indicate more intense physical depend-
ence on nicotine.

COPD Assessment Test
Symptom improvement was evaluated based on
patient-reported surveys, collected as part of stand-
ard of care during individual encounters. At each
clinic appointment, patients completed a CAT dur-
ing their rooming to assess the burden of their
symptoms and the impact on the patients’ daily
life.10–14 The score is included in the provider’s
note in the objective section to help monitor disease
state management. This questionnaire evaluates
cough, phlegm, chest tightness, breathlessness, ac-
tivity limitations at home, confidence leaving home,
sleep, and energy. Patients receive a total score
from 0 to 40, with lowers scores indicating fewer
symptoms and higher quality of life. Patients who
had ≥ 2 appointments as part of the consult were
evaluated based on change in score.

COPD Staging
COPD staging and classification was based on the
2018 Global Initiative for Chronic Obstructive Lung
Disease guidelines.15 This classification system evalu-
ates a patient’s pulmonary function testing, specifically
FEV1, individual CAT score, and recent history of
COPD exacerbation or hospitalization. Patients were
classified based on stage (1 to 4) and grade (A to D).

Smoking Status and Smokeless Tobacco Use
Patients were classified as smokers and nonsmokers
based on their self-reported use of cigarettes. Clinic
patients classified as smokers reported their average
number of cigarettes/cigars smoked per day. Patients
were also classified as smokeless tobacco users (cur-
rently used, formerly used, or never used) based on
their self-reported use of smokeless tobacco products.
End tobacco use status was collected via electronic

documentation in the EMR as of September 2019.
Tobacco use was assessed during every encounter, as
appropriate, and use was updated in the EMR.

Statistical Analysis

SAS (version 9.4, 2013, SAS Institute, Inc. Cary,
NC) was used to conduct the statistical analyses for
this study. Descriptive analyses were performed for
demographic and clinical characteristics while
paired t-test compared the differences in CAT
scores and cigarette use between the first and most
recent visits. Differences in total hospital admis-
sions, ED visits, and urgent care visits were also
evaluated using paired t-test. McNemar’s test
assessed the difference in tobacco status between
the first and most recent visits. Tests with a 2-sided
P< .05 were considered statistically significant.

Results
Patient Demographic and Clinical Characteristics

Since its inception in 2015, a total of 149 patients, ages
38 to 93years, were seen at the specialty clinic (Table
1). The mean age of patients was 60.26 10.3years. Of
the total sample, 83 (56%) were male and 83 (56%) of
had private insurance. Patients had on average 1.75
appointments per consult (range, 1 to 6; standard devi-
ation (SD), 1.06). At the first clinic visit, patients’mean
Fagerström Test for Nicotine Dependence score was
5.16 2.3, and the mean CAT score was 23.36 8.4.
The majority of patients received a COPD grade of B
(n=81; 62.3%), followed by D (n=40; 30.8%), A
(n=8; 6.1%), and C (n=1; 0.8%). Most patients were
classified at a Gold Stage of 2 (n=52; 47.3%). Most
patients were tobacco users (n=93; 62.4%) and smoked
an average of 17.3 cigarettes per day. Finally, the vast
majority had never used smokeless tobacco (n=125;
86.8%).

Primary Outcomes: Hospital Admissions, ED Visits,

and Urgent Care Visits

There were significant changes in hospital admis-
sions and ED visits for COPD specialty clinic
patients (Table 2). Clinic patients had significantly
fewer hospital admissions 6months after their first
clinic visit (0.096 0.4) than at 6 months before
their first visit (0.36 0.6), (t (147) = 5.0, P< .0001).
Clinic patients also had significantly fewer hospital
admissions 1year after their first clinic visit (0.26 0.7)
than at 1year before their first visit (0.46 0.8), (t
(148)=4.1, P< .0001). There was also a significant
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change in the number of ED visits. Patients at the
COPD specialty clinic had significantly fewer ED
visits 6months after their first clinic visit
(0.16 0.4) than 6 months before their first clinic
visit (0.46 0.7), (t (148) = 5.5, P< .0001). Clinic
patients had significantly fewer ED visits 1 year
after their first clinic visit (0.26 0.7) than 1 year
before (0.56 0.9), t (148) = 4.3, P< .0001. There
was no difference between pre and post urgent
care visits.

Secondary Outcomes: Nicotine Dependence Score,

CAT Score, and Tobacco Use Behavior

There were significant changes in CAT Scores and
in the number of cigarettes smoked per day by
COPD specialty clinic patients (Table 3). Clinic

patients had significantly lower CAT scores at their
most recent clinic visit (20.56 8.1) compared with
their first specialty clinic visit (23.76 7.5), (t(55) =3.3;
P= .002). They also reported smoking significantly
fewer cigarettes per day at their most recent clinic
visit (13.86 11.0) compared with their first visit
(17.36 11.2), (t(50) =2.3; P= .03). The percentage of
self-identified tobacco users also decreased between
their first specialty clinic visit (61.1%) to their most
recent visit (52.1%), x2 (1) =11.27; P= .0008.

Discussion
This study demonstrates the benefit of a multidisci-
plinary team approach to mitigate complications of
COPD and avoid future hospitalizations in a rural
primary care setting. Patients referred to the clinic
experienced fewer COPD symptoms, smoked less,
and had a 50% reduction in hospitalizations the fol-
lowing year. In light of the huge cost of COPD in
the United States annually—an expected $49 billion
in 2020—identifying primary care interventions that
can provide prevention of complications is critical.16

The current study’s findings are consistent with
previous literature demonstrating positive benefits
from a multidisciplinary approach to care in COPD
management. However, only a few trials directly
demonstrated reduced hospitalization or

Table 1. Patient Demographic and Clinical

Characteristics at First Chronic Obstructive Pulmonary

Disease (COPD) Specialty Clinic Visit (n = 149)

Patient Characteristics Mean (SD)

Age 60.2 (10.3)
Cigarettes per day 17.3 (11.2)
CAT score 23.3 (8.4)
Nicotine dependence score 5.1 (2.3)

n (%)
Sex
Male 83 (56.1)
Female 65 (43.9)

Insurance
Yes 83 (55.7)
No 66 (44.3)

COPD grade
A 8 (6.1)
B 81 (62.3)
C 1 (0.8)
D 40 (30.8)

Gold stage
1 26 (23.6)
2 52 (47.3)
3 26 (23.6)
4 6 (5.5)

Smoking
Yes 93 (62.4)
No 56 (37.6)

Smokeless tobacco use
Current user 5 (3.5)
Former user 14 (9.7)
Never used 125 (86.8)

Unequal numbers of patients in some categories due to missing
values.
SD, standard deviation; CAT, common admission test.

Table 2. Comparisons of the Difference in Total

Hospital Admissions, Emergency Department (ED)

Visits, and Urgent Care Visits before and after the

First Chronic Obstructive Pulmonary Disease (COPD)

Specialty Clinic Visit

Mean (SD)

t (df) P-Value*Before After

6 month
Hospital
admissions

0.3 (0.6) 0.09 (0.4) 5.0 (147) < .0001‡

ED visits 0.4 (0.7) 0.1 (0.4) 5.5 (148) < .0001‡

Urgent care
visits†

— — — —

1 year
Hospital
admissions

0.4 (0.8) 0.2 (0.7) 4.1 (148) < .0001‡

ED visits 0.5 (0.9) 0.2 (0.7) 4.3 (148) < .0001‡

Urgent care
visits

0.05 (0.3) 0 1.8 (148) .07

*P-value from paired sample t-test, ‡P< .001.
†There were not enough available data to compare urgent care
visits six months before and after the first specialty clinic visit.
df, degrees of freedom.
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rehospitalization; most have concentrated on other
outcome measurements including quality of life and
symptom improvement.6,7,17–19 The recent evi-
dence of the integrated care management approach
further supports the benefit of a multidisciplinary
team to reduce ED visits and hospital admissions.20

The streamlined unified meaningfully managed
interdisciplinary team (SUMMIT) trial protocol
shows further interest in the multidisciplinary
approach to care in an urban homelessness setting;
results of the trial are not yet available.21 In con-
trast, the current study demonstrated reduced
COPD hospitalization rates in a primary care rural
clinic setting.

The current study also demonstrated a significant
improvement in CAT scores as well as increased
tobacco cessation rates and decreased cigarette use.
Success rates for tobacco cessation in this study may
be due to the multiple encounters reinforcing the
cessation message including counseling by the certi-
fied cessation specialist, the pharmacist, the psychol-
ogist, and the physicians. Patients may have also
adjusted behaviors exclusively during this limited, in-
tensive intervention, knowing they were being proac-
tively monitored and observed (Hawthorne effect);
future studies could assess long-term impact of an
interdisciplinary care on outcomes such as sustained
tobacco cessation. In addition, some of these out-
comes, for example, those included in Table 3, have
few data points, and therefore the results should be
interpreted with caution.

Members of the multidisciplinary team are not
always consistent in the studies cited. Most contained
at least a physician, nursing and/or care manager, and
respiratory/tobacco cessation specialist. The inclusion

of a physical therapist, pharmacist, psychologist, dieti-
tian, exercise specialists, and social workers varied by
study and location.7,17,22,23 There is no consensus
agreement regarding the ideal makeup of a COPD
team despite the multiple studies that have been con-
ducted. Regardless of the disciplines involved, teams
should establish interdependence among the members
where the treatment plan and patient-specific goals
combines the expertise of the individual disciplines
involved. The current study site has 6 core disciplines
consistently represented—medicine, pharmacy, dieti-
tian, tobacco cessation, psychology, and nursing—a
combination that has worked well for our workflow
and the site’s currently available space. For practice
sites interested in starting a multidisciplinary clinic,
targeted strategies to identify disciplinary buy-in, eval-
uate gaps in care, develop an implementation plan,
and discuss a clinic workflow are critical first steps for
success.24,25

COPD’s morbidity and mortality have signifi-
cant implications in the rural setting. Based on a
report from the Centers for Disease Control and
Prevention, death due to respiratory illness is signifi-
cantly higher in rural populations compared with
urban settings.26 The report hypothesizes this trend is
due to health care access barriers including preventa-
tive and screening services, treatment delays, and lack
of emergency services. Implementing strategies to
bridge this gap are needed. Utilization of intensive
interdisciplinary clinics may provide benefit and
broadened scope in areas where physician resources
may be limited.

This study has several limitations including the
length of followup. The clinic has been in operation
since 2015, so sustained improvement cannot be ascer-
tained longer term. In addition, most patients had 3
visits to the COPD clinic and were then returned to
the care of their PCP; outcomes regarding those
referred for specialty care were too few for analysis. In
addition, the study data were limited to chart review
and patient reporting. Hospitalization rates were accu-
rately documented if within our health care system;
however, if a patient was admitted to an outside facil-
ity, documentation was based on patient-reports or if
the institution notified our clinic. This was also viewed
with the Fagerström score reporting; despite this
being incorporated in the procedure of rooming a
patient, it was inconsistently documented in the
EMR. As a result, some data were missing, and we
evaluated the difference from first visit to most recent
encounter instead of changes between visits. We also

Table 3. Comparison of Mean Difference Nicotine

Dependency Scores, Common Admission Test (CAT)

Scores, and Cigarette Use/Day before and after the

Most Recent Chronic Obstructive Pulmonary Disease

(COPD) Clinic Visit

Mean (SD)

t (df) P-ValueBefore After

Nicotine
dependency
scores

4.7 (2.1) 4.2 (2.1) 1.0 (22) 0.32

CAT scores 23.7 (7.5) 20.5 (8.1) 3.3 (55) 0.002‡
Cigarette use/day 17.3 (11.2) 13.8 (11.0) 2.3 (50) 0.03†

*P-value from paired sample t-test, †P< .05, ‡P< .01.
SD, standard deviation; df, degrees of freedom.
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recognize the limitations of using the CAT score to
measure symptom improvement—primarily the sub-
jectivity of the rating score and difficulty some patients
experience in ranking symptoms on a Likert scale (ie,
what constitutes a ranking of 2 vs 3 for coughing).
However, the CAT score is a validated tool for assess-
ment of COPD symptoms and included in the guide-
lines as recommended assessment for staging and
monitoring.15 Finally, tobacco cessation and cigarette
use was also self reported and not verified via carbon
monoxide or other measurement. This may be a con-
sideration in future evaluation to verify cessation rates.

Conclusions
The implications of these findings may improve im-
portant COPD-related outcomes including read-
mission hospitalizations. While causality cannot be
established in this study, the results are promising
and further investigation is warranted. The team-
based model should be considered in other practice
settings to help reduce admissions and disease man-
agement. Further research is needed to evaluate the
long-term implementation of the team-approach,
establish an objective method to measure patient
symptoms, and determine an effective strategy to
spread the approach throughout primary care.

The authors would sincerely like to thank the faculty, residents,
nurses, clinic staff, and students for their hard work and dedication to
this effort; in particular, Kara Kozul, Kelsey Samek, and Judy Siebart.

To see this article online, please go to: http://jabfm.org/content/
33/6/978.full.
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