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Abstract
A pilot study (n = 41) was conducted to test the effects of three educational treatments (DVD vs.
Pamphlet vs. DVD + Pamphlet) on health-related quality of life (HRQoL), COPD information
needs and self-efficacy among a referred sample of Certified Federal Rural Health Clinic patients
(mean age = 61.51 years ± 6.29 years; ~61% female) suffering from COPD using a randomly-
assigned, multiple-group pretest-posttest design with a control group. A MANCOVA testing
planned multivariate contrasts determined patients receiving a DVD reported statistically
significant higher levels of lung-specific physical functioning as compared to patients receiving a
Pamphlet. Additionally, DVD patients reported clinically significant improvements on two
dimensions of lung-specific HRQoL. No such improvements occurred within the Pamphlet and
Control groups. The provision of self-management education as compared to usual care, however,
did not improve the outcome variables examined.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease,
characterized by progressive airflow limitation that is not fully reversible and is associated
with an abnormal inflammatory response of the lung to noxious particles or gases (Rabe,
Hurd, & Anzueto, 2007). The chronic airflow limitation characteristic of COPD is caused by
a unique mixture of small airway disease (chronic bronchitis) and parenchyma destruction
(emphysema), the relative contributions of which differ from person to person (Buist et al.,
2007). Shortness of breath exacerbations are hallmark symptoms of COPD, causing a
majority of disability and morbidity associated with the disease. COPD prevalence,
morbidity and mortality are generally directly related to the prevalence of tobacco smoking
and increased age, both of which contribute to diminished lung function. Among those
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already diagnosed with COPD, disease symptoms persist even if smoking cessation is
realized (Domagala-Kulawik, Maskey-Warzechowska, Kraszewska, & Chazan, 2003).
Moreover, if every smoker in the world were to stop smoking in the immediate future, rates
of COPD incidence and prevalence would most likely continue to rise for the next 20 years
(Kojima et al., 2007; Lopez et al., 2006). COPD is the fourth leading cause of death in the
United States and is the only major cause of death in America for which no significant
decreases in morbidity or mortality have been observed in the past 20 years (Norwood,
2006). Table 1 describes the adult prevalence and mortality rates of COPD based on race
and gender in the U.S. Taking into account the expected aging of the U.S. population over
the next 20 years and the past/current epidemic of smoking in America, it is highly unlikely
that there will be any decline in the number of Americans with COPD in the near future
(Mannino & Buist, 2007; Jemal et al., 2005).

Personal Care Burden
Pulmonary rehabilitation is a structured (usually hospital run) program of supervised and
monitored physical activity, breathing therapy, behavioral management and modification
(e.g., smoking cessation), and disease education that has been shown to improve quality of
care for COPD patients (Rabe et al., 2007). The first enrollment in pulmonary rehabilitation
is normally covered by Medicare for patients who qualify; however, patients who wish to
continue rehabilitation after the first round of therapy must usually pay for it out of pocket.
This type of maintenance program can prove to be quite costly for and not accessible to
underserved, rural COPD patients. Given the ecological factors impacting patient education
delivery between the provider and patient within a rural health clinic setting, practical self-
management programs have been suggested to improve the overall management of COPD.
COPD self-management refers to: engaging in activities that promote adequate inhalation
technique, building physiologic reserves, and preventing adverse health outcomes;
monitoring respiratory and emotional status and making appropriate management decisions
on the basis of this self-monitoring; and managing the effects of illness on coping skills
(Von Korff et al., 1997). The absence of third-party reimbursement to support these
programs, however, makes teaching and learning between provider and patient quite
difficult, especially in a rural health clinic environment. This is problematic, because
patients report not having their disease-related concerns addressed during routine
consultations (Tate et al., 1999).

Dissatisfaction with Education Provided
Older adults suffering from COPD have unique preferences for the manner in which they
obtain self-management education (Carlson et al., 2006; Van Wynen, 2001). COPD patients
report widespread dissatisfaction with the education they are provided (Barr et al., 2005;
Gore, Brophy, & Greenstoe, 2000; Jones, Hyland, Hanney, & Erwin, 2004). In order to
adequately self-manage COPD, patients must not only be educated in appropriate COPD
self-management skills, but they must also confident that they can employ the knowledge
and skills provided. The limited information patients receive during short interactions with
their primary care physician, however, does not correspond with their learning needs for
COPD self-management (Elkington & White, 2002; Suhonen, Nenonen, Laukka, &
Valimaki, 2005). Because of this, some COPD patients do not feel connected to their health
care providers. This feeling of disconnect affects patients’ decision making regarding
disease management (Leidy & Haase, 1996).

Effectiveness of COPD Self-Management Education
In recent systematic reviews of the efficacy of COPD self-management education programs,
an association was established between self-management education and improved health-
related quality of life (HRQoL), with no indication of detrimental effects on other related
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health outcomes (Effing et al., 2007). The improvement was regarded as too small, however,
to reach clinical significance. Additionally, self-management education was found to have
no effect on actual lung function. Given that the modification of declining lung function in
patients with COPD is very difficult (even with long-term pharmacotherapy) (Yang et al.,
2007), this should come as no surprise. Health educators have been encouraged to develop
accessible interventions which assess and define effective COPD self-management
education elements, “as data are still insufficient to formulate clear recommendations
regarding the form and contents of self-management educational programmes in COPD”
(Effing et al., 2007, p. 2). Moreover, “future studies [on COPD self-management [education]
…should focus on the definition of effective elements of self-management [education]
programs” (Effing et al., 2007, p. 9).

Technology to Fill Research Gaps
Interventions designed to provide mastery experiences for COPD self-management can
increase a patient’s efficacy beliefs for accomplishing self-management behaviors (Tsang,
2000). It has been suggested that older COPD patients appreciate and learn well from home-
based educational programs which use audiovisual media to transmit targeted self-
management instruction (Constantinidou & Baker, 2002; Finklestein & Ratner, 2006;
Nguyen et al., 2003; Petty et al., 2006). Petty et al. (2006) conducted a study to compare the
effects of customized videotape education versus a standard videotape and usual care on
HRQoL and functional ability among three groups of patients with COPD. Over an eight
week study period, participants receiving customized videotape education demonstrated a
statistically significant improvement in regards to coping skills associated with COPD self-
management.

Purpose of Present Study
In light of these promising findings, the aim of the present pilot study was to measure and
specifically compare the effect of three COPD self-management education dissemination
strategies (and a control strategy) on relative differences in generic and disease-specific
HRQoL, COPD information needs and COPD self-management self-efficacy among a rural
population of clinic patients, a largely neglected demographic group in the research
literature (Effing et al., 2007). The four educational treatments were: (a) Targeted RVision™

DVD segments (RVision™ Corporation, 2007); (b) a pre-produced written Pamphlet,
Breathing Better With a COPD Diagnosis (National Heart, Lung and Blood Institute
(NHLBI), 2007b); (c) Targeted RVision™ DVD segments and Breathing Better With a
COPD Diagnosis; and (d) usual care (control).

Hypotheses
Hypothesis # 1 Patients exposed to targeted DVD segments will outperform

patients exposed to the educational Pamphlet on outcome variables
related to COPD Informational Needs, COPD Self-Management
Self-Efficacy, and HRQoL (Constantinidou & Baker, 2002;
Finklestein & Ratner, 2006; Nguyen et al., 2003; Petty et al., 2006).

Hypothesis # 2 Patients exposed to the targeted DVD and educational Pamphlet
concurrently will underperform as compared to patients exposed to
the DVD and educational Pamphlet alone, on outcome variables
related to COPD Informational Needs, COPD Self-Management
Self-Efficacy, and HRQoL (Consumer Information Processing
Theory (CIPT), Rudd & Glanz, 1990).

Hypothesis # 3 Patients exposed to targeted DVD segments, educational Pamphlets,
and both DVD segments and educational Pamphlets concurrently
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will outperform patients exposed to the usual care (control)
condition on outcome variables related to COPD Informational
Needs, COPD Self-Management Self-Efficacy, and HRQoL (Self-
efficacy Theory, Bandura, 1997; Effing et al., 2007).

Methods
Setting

COPD patients were recruited from a Certified Federal Rural Health Clinic in a low
socioeconomic status, rural Alabama County. In 2003, it was reported that almost 20% of
this population lived below the poverty line (National Association of Counties, 2004). This
particular municipality was quite diverse, with 43.9% of its citizens being of African-
American decent, and 52.8% being female. Further, this region of rural Alabama was
designated as a Health Professional Shortage Area by the Federal Office of Health
Professions (Alabama Medical Education Consortium, 2006).

Sample
A quota sample of 101 patients was contacted to participate in this pilot study, because these
COPD clinic patients expressed written consent to participate and met specific inclusion
criteria. The inclusion criteria were: (a) adults 50 years of age or older; (b) clinical diagnosis
of COPD; (c) presence of dyspnea; (d) no formal COPD self-management education
exposure within the last 6 months; (e) access to a DVD player; and (e) provision of informed
consent. Institutional Review Board (IRB) approval was secured from a human subjects
review committee for all protocol in this pilot study. The exclusion criteria consisted of: (a)
housemate who previously agreed to participate in study and (b) being incapacitated to the
point where COPD self-management was not feasible.

Procedures
For patient recruitment purposes, an incentive program was initiated to encourage clinic
staff to recruit and retain study participants. Clinic staff members were asked to make
telephone contacts with potential participants to tell patients (a) how the study would be
carried out and (b) what the terms of participation were. The principal investigator provided
telephone scripts for staff members to use when making these telephone calls, and the staff
was collectively remunerated based on how many phone calls were made (i.e., $5 per call).
Selected patients were sent, via postal mail, a detailed study description approved by a
human subjects committee, an informed consent document, and pretest instruments. The
pretest instruments included adapted versions of the: (a) Lung Information Needs
Questionnaire (Hyland, Jones, and Hanney, 2006); (b) Seattle Obstructive Lung Disease
Questionnaire (SOLQ) (Tu et al., 1997); (c) EuroQol-5 Dimension Scale (EQ-5D) and
EuroQoL-Visual Analog Scale (EQ-VAS) (EuroQoL, 1990); and (d) the Self-efficacy for
Managing Chronic Disease 6-Item Scale (SEMCD-6) (Lorig et al., 2001). The completion of
these surveys was expected to take participants approximately 20 minutes to complete based
on average reported survey completion times for each unique instrument. Each participant
was offered a $40 honorarium for participation in the study and was asked to review, sign
and complete each form and survey and return the materials to the principal investigator via
regular mail in a pre-paid postage envelope provided to them.

From the original 101 patients meeting the abovementioned inclusion criteria, 56
successfully completed the informed consent documentation and pretests, thus were
assigned to different treatment groups.
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Participants were randomly assigned into one of four groups. Group 1 participants (DVD
group) were provided with a targeted RVision™ DVD (RVision Corporation, 2007) to view
at home. Group 2 participants (Pamphlet group) were provided with a previously published
Pamphlet entitled, Breathing Better With a COPD Diagnosis (NHLBI, 2007) to read at
home. Group 3 participants (DVD + Pamphlet group) were provided with a targeted
RVision™ DVD and the educational Pamphlet to read at home Each of the three group
members were sent educational materials via regular mail and asked to review over the
educational materials as often as possible over the two month treatment time period. Group
4 participants (Control group) did not receive any educational intervention and served as a
usual care control group attending regularly scheduled doctor visits with no educational
intervention. Figure 1 presents a graphical depiction of the research design. This particular
research design reduced selection bias and increased analytical efficiency by randomly
assigning participants into distinct treatment groups (Huberty & Olejnik, 2006).

After 1 month elapsed during the treatment time period, clinic staff contacted participants by
phone to assess progress and remind patients to (a) review the educational material and (b) a
second survey would be mailed to them in the near future. Clinic staff members were
remunerated for making these status and reminder calls as well. Approximately one week
before completion of the two month duration, each participant was mailed a series of follow-
up surveys, which were identical to the surveys completed at baseline with the addition of
process evaluation measures (for experimental groups) which assessed participants’
perception of educational material(s) utility and also frequency of instructional resource use.
After completion, participants mailed back the surveys in an envelope with pre-paid postage
already attached. As was the case during the pretest time period, for every completed survey
that was ultimately received by the principal investigator, clinic staff members were
compensated a set amount of money per returned posttest. Following receipt of all posttests,
all study participants were sent a debriefing document regarding the study, and clinic staff
was sent all extra DVDs and Pamphlets to distribute to all clinic patients suffering from
COPD.

Treatment Content
RVision Corporation™ (2007) developed a library of education content for home use for
patients with COPD. Previous work has shown that patient use of this specific content can
result in improvements of quality of life, fatigue and exercise compliance (Petty et al.,
2006). Three COPD self-management educational segments cover almost 70 instructional
topics including: pursed lip and diaphragmatic breathing techniques, infection management/
treatment, medication management, smoking cessation, and energy conservation.

These segments ran for approximately 1 hour, and 30 minutes in length in total. To condense
these DVD segments and target them to the learning needs of the participants in this study
(Stellefson, 2008), video editing technology was used to compress the relevant patient
education topics into one interval of approximately 30 minutes. These pertinent segments
were loaded onto chapters within a reformatted DVD, so that patients could readily access
segments of interest, without having to view the entire DVD at each sitting. Within each
segment, sources of efficacy information included performance mastery techniques, role
modeling, physiological coping, and verbal persuasion (Bandura, 1997). Table 2 lists the
segments included on the reformatted DVD. The content within the Pamphlet included: facts
about COPD, information about the pathology of COPD, what to do following a diagnosis,
specific action steps for a COPD patient, and advice for seeking medical attention.
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Measures
Demographic information including age, gender, race/ethnicity, marital/relationship status,
educational level, income and living arrangements were obtained. The LINQ consisted of 17
self-reported items that measure the information needs of patients with COPD (Hyland,
Jones, and Hanney, 2006). For the purposes of the present investigation, the subscales of
self-management and exercise were measured and summed. The minimum total score of this
adapted scale was zero (low information needs), while the maximum total score was 20
(high information needs). The test scores derived from these subscales have fair measures of
reliability (α = 0.66 to 0.78) (Hyland, Jones, & Hanney, 2006). The SOLQ consisted of 29
items measuring four health dimensions: physical function, emotional function, coping
skills, and treatment satisfaction. Each domain score is transformed on a scale of zero
(worst) to 100 (best). Internal consistency (α = 0.79 to 0.93), test-retest reliability (r = 0.64
to 0.87), construct validity, and responsiveness have been very good when data was
collected using all four subscales (Belza et al., 2005; Tu et al., 1997). The meaningful
clinically significant difference in the score of the physical function domain has been
estimated to be five points (Fan et al., 2002). The coping skills subscale is highly correlated
(r = 0.93) with another commonly used measure of self-efficacy in COPD patients (cf. Tu et
al., 1997; Wigal et al., 1991). The SOLQ is self-administered, written on a fourth grade
level, and can be completed in five to ten minutes.

The EQ-5D (EuroQol Group, 1990) assesses (a) mobility, (b) self-care, (c) usual activity, (d)
pain, and (e) anxiety/depression. For each domain, participants are asked to choose from
three response option boxes ranging from no problems (level 1) to some problems (level 2)
to inability or extreme difficulty (level 3). Each unique health state has an associated 5-digit
descriptor ranging from 11111 for perfect health to 33333 for worst possible health (35 =
243 possible health states). Weights are used to score the responses to the five domains, with
scores ranging from zero to one (where a score of one represents a perfect state) and then
converted to a single index value using a value set derived through a Time Trade Off (TTO)
valuation study (Shaw, Johnson, & Coons, 2005). The EQ-5D valuation measurements have
shown good test-retest reliability (EuroQol Group, 1990) and generalizability (Van Agt,
Essink-Bot, Krabbe, & Bonsel, 1994). In addition, the visual analog scale (EQ-VAS) allows
patients to rate their current health status from zero (worst imaginable health) to 100 (best
imaginable health) by drawing a line through a thermometer like measure that indicates
where each patient falls along a continuum that describes their current health status
(EuroQol Group, 1990). EQ-VAS test scores have been reported to be reliable and
responsive to measuring change in perceived health (Hurst et al., 1997). The SEMCD-6
(Lorig et al., 2001) is a six item scale that measures participants’ self-efficacy to manage
chronic disease. The score for the scale is the mean of the six items. Within this scale,
patients are asked to rate their ability to control symptoms, physically and emotionally
function, and communicate with their physician. The scales for these items range from one
(not at all confident) to ten (totally confident). The reliability of test scores obtained from
this measure have been high (α = 0.91) (Lorig et al., 2001), and test-retest reliability of test
scores derived from SEMCD-6 items were adequate (r = 0.87) (Lorig et al., 1996).

Data Analysis
A multivariate analysis of covariance (MANCOVA) was used to determine the effect of the
three instructional strategies on the outcome variables of interest. Pretest scores were used as
covariates to adjust for initial differences in the outcome variables. Cronbach’s α reliability
coefficients were examined to determine the appropriate pretest measure to use as covariate
within the MANCOVA model. Three separate non-trend orthogonal planned contrasts (one
pair wise and two complex) were tested. These contrasts specifically compared:
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1. The outcome variable mean vectors for individuals in the DVD group, compared to
the outcome variable mean vectors for individuals in the Pamphlet group

2. The two average outcome variable mean vectors collapsed across individuals in the
DVD and Pamphlet group, compared to the outcome variable mean vectors for
individuals in the DVD + Pamphlet group; and

3. The three average outcome variable mean vectors collapsed across individuals in
the DVD, Pamphlet, and DVD + Pamphlet groups, compared to the outcome
variable mean vectors for individuals in the Control group

If there were statistically significant differences across the centroids of these contrasts and
there was an adequate adjusted effect size (η2adj), then the effect was examined by
consulting the resulting eigenvalue arising from each contrast. The vector of adjusted mean
differences across the groups included in the orthogonal planned contrasts were computed
and listed according to each dependent variable under examination. Next, structure
coefficients between each dependent variable and canonical variable were inspected to
determine which difference in which outcome measure was most relevant to the makeup of
the resultant latent functions. The group adjusted mean centroids were then determined for
each group on each identified dependent measure in order to characterize the nature of the
group differences on the outcome variables most represented within the latent functions. The
primary and/or secondary system(s) of constructs were then identified to best characterize
the underlying nature of the canonical variables for each contrast effect.

Results
As stated earlier, 56 pretests were completed by willing participants (Pretest Response Rate
= 55.4%; Participant Dropout Rate = 44.6%). Of the 56 participants completing the pretest
surveys, 41 completed and returned all posttest surveys (Posttest Response Rate = 73.2%;
Participant Dropout Rate = 26.8%). The mean age of participants was 61.51 years (SD =
6.29 years).

The majority of participants were Caucasian (n = 29), yet more than half were female (n =
25), and almost one-third were African American (n = 12). Most participants reported
educational levels ranging from only grade school to graduating from high school
(cumulative % = 80.4), and most participants were married (n = 30). The overwhelming
majority of participants reported annual incomes of less than $14,999 (70.7%), which most
likely was attributable to this sample (mean age = 61.51 years, SD = 6.29 years) drawing
incomes primarily from social security and/or pensions. Table 3 presents all demographic
information collected.

Process Evaluation
Almost 90% of participants (87.5%) assigned to the intervention groups (n = 28) reported
that they received the intended educational materials via regular mail. Only the participants
who correctly identified the educational intervention they actually received and reviewed
were included in the data analysis to protect against Type III error (Schwartz & Carpenter,
1999). Over the two month treatment time period, participants receiving only the DVD
reported viewing the DVD a mean of 1.75 times (SD = 1.91 times), while participants
receiving the Pamphlet reported reviewing over it a mean of 2.16 times (SD = 2.76 times).
Participants receiving both the DVD and Pamphlet over the 2-month treatment time period
reviewed these instructional materials a mean of 3.4 times (SD = 1.71 times). The mean
number of views over the two month period was not statistically significantly different
across the treatment groups, F (2, 27) = 1.38, p = .27, η2 = .09.
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Participants were also asked to rate on scales from one to ten how useful they felt the
intervention materials were (one = not at all useful; ten = extremely useful) and also how
understandable they felt the educational materials were (one = not comprehensible; ten =
extremely comprehensible). The mean utility scores from participants across all treatment
groups was relatively high (M= 7.61, SD = 2.36) as were the mean comprehensibility scores
(M = 8.21, SD = 2.18). While the overall scores on both measures were high, their
differences were not statistically significant across treatments: Utility - F (2, 25) = .526, p = .
60, η2 = .04; and Comprehensibility - F (2, 25) = .119, p = .89, η2 = .01.

Pretest and Posttest Data
Table 4 presents means, standard deviations, and reliability indices for all pretest data
obtained from the sample of participants who completed both the pre and posttest
instruments (n = 41). Missing data was accounted for using procedures published within the
scoring guidelines for each instrument. For the pretest data, the mean across all reliability
indexes (α) was 0.83 (SD = 0.12); thus, the reliability estimates from the pretest data was
judged to be acceptable for all scales. Based on the preconceived notion that patient self-
efficacy for managing COPD would be highly correlated with both HRQoL and lung
information needs, and given that the correlations between the SEMCD-6 pretest and
specified outcome variables were moderate to high (upon inspection of the Pearson r
correlation matrix between pretest and posttest variables), the SEMCD-6 pretest variable
was selected as a covariate to statistically adjust for pretest differences which may have
existed between treatment group members. This decision was further supported by the
pretest reliability estimate of the SEMCD-6 (α = .97). There did not exist a statistically
significant difference in SEMCD-6 pretest scores across the treatment groups, F (2, 38) =
1.12, p = .35, η2adj = .01, which indicated that the participants were relatively homogeneous
with respect to feeling able to self-manage their shortness of breath. Further, as with the
other pretest variables, the data obtained from the SEMCD-6 did not violate the normality
assumption of MANCOVA: skewness statistic = .27 (SE = .37) and kurtosis statistic = −.62
(SE = .72) (Tabachnick & Fidell, 2000).

Table 5 presents all posttest data. For all posttests, the adjusted means (i.e., means which
statistically took into account pretest differences among participants on the SEMCD-6) were
computed. All of the reliability estimates were judged to be acceptable. The mean across all
reliability indexes for the posttest data was .80 (SD = 0.13).

Data Assumptions
A multivariate test of the regression slope vectors was conducted using the Wilks lambda
test (λ) to ensure that the regression slope of the posttest outcome variables on the pretest
covariate, SEMCD-6 pretest, was relatively equivalent for all groups being compared. The
test provided little evidence to indicate that the mean vectors differed, as Λ = .42, F (24,
76.01) = 1.10, P = .36. To statistically confirm that a relatively strong relationship existed
between the SEMCD-6 pretest variable and each of the outcome variables, a test of the
vector of regression slopes which related the outcome variables to the SEMCD-6 pretest
variable was conducted. Results from this test indicated that there was a non-statistically
significant relationship between the SEMCD-6 pretest variable and each of the outcome
variables at the .02 alpha level, Λ = .65, F (8, 29) = 1.88, P = .09, η2 = .35, η2

adj = .19.
However, while this test did not produce a statistically significant result, it did reveal a
notable effect size (η2 adj = .19) which signaled that a relationship did exist to some degree
between the SEMCD-6 variable and the outcomes variables of interest, thereby helping to
reduce the error variance in the model and increase statistical power.
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Hypothesis Testing
For hypothesis one (contrast one), the observed differences in the adjusted mean vectors of
the outcome variables were statistically significant among the DVD and Pamphlet groups on
the outcome variable vectors tested, Λ = .42, F(8, 29) = 4.97, p = .001, η2 adj = .48. The
SEMCD-6 (Raw Discriminant Function Coefficient (RDFC) = −.61, r2

s = .14), SOLQ-
Physical Function (RDFC = .03, r2 s = .13), and EQ-VAS (RDFC = −.02, r2 s = .10)
outcome variables contributed most to the resultant function. While the RDFC of the
physical functioning subscale of the SOLQ (i.e., .03) and the EQ-VAS (i.e., −.02) seemingly
indicates non-contribution to the latent function, it is important to recognize that function
coefficients are influenced by correlations between the outcome variables. Therefore, it is
important to primarily consult the structure coefficients for the outcome variables
(Thompson & Borello, 1985). The physical functioning subscale of the SOLQ and the EQ-
VAS possessed similar r2 s to that of the SEMCD-6 thus were considered when interpreting
the makeup of the function. Table 6 presents the DVD and Pamphlet group adjusted mean
centroids for the three primary outcome variables defining the function.

For hypothesis two (contrast two), the observed differences in the adjusted mean vectors of
the outcome variables were statistically significant among participants exposed to both
interventions concurrently (DVD + Pamphlet) versus participants exposed to either the DVD
or Pamphlet exclusively, Λ = .30, F (8, 29) = 8.35, p < .001, η2

adj = .63. The SEMCD-6
(RDFC= −.87, r2

s = .23), EQ-5D (RDFC = .02, r2 s = .19), and SOLQ-Coping (RDFC = .02,
r2 s = .10) outcome variables contributed most to the resultant function. Again, while the
RDFC of the EQ-5D (i.e., .02) and coping subscale of the SOLQ (i.e., .02) was very low, the
squared structure coefficients describing their relationships with the canonical variables are
noteworthy. Given that the coping skills subscale is highly correlated (r = 0.93) with another
commonly used measure of self-efficacy in COPD patients (cf. Tu et al., 1997; Wigal et al.,
1991), these two outcome variables (SEMCD-6 and SOLQ-Coping) can be conceptually put
together to define COPD self-management self-efficacy as the construct that best describes
the latent function which under lied the contrast effect. Since the SEMCD-6 performed
better than the coping subscale of the SOLQ maximizing the differences between the two
contrasting groups, all COPD self-management self-efficacy data interpretations focused on
SEMCD-6 scale results. The EQ-5D variable contributed substantially to the latent function
underlying the contrast effect. Table 7 presents the DVD + Pamphlet and the average of the
DVD and Pamphlet group adjusted mean centroids for the SEMCD-6 and EQ-5D. Table 8
summarizes the statistically significant results from both contrasts one and two.

For hypothesis three (contrast three), the observed differences in the adjusted mean vectors
of the outcome variables were not statistically significant among participants exposed to the
DVD, Pamphlet, and/or both interventions concurrently (DVD + Pamphlet) versus
participants exposed to usual care (Control), Λ = .730, F(8, 29) = 1.34, p = .265. Because no
functions were statistically significant at the .02 alpha levels, the structure coefficients
between each dependent variable and canonical variable were not examined.

Discussion
Most participants (almost 90%) reported receiving and reviewing the self-management
education material that was sent to them via regular mail. Thus, the distribution strategy for
the intervention materials proved to be quite effective. It is important to be cognizant,
however, of response bias which may have been present among a sample receiving
remuneration for their active participation in a study. Nonetheless, it was encouraging to
note that participants found the educational materials to be useful and relatively easy to
understand. It is inconclusive, however, as to which treatment was actually most easily
utilized among this unique group of rural COPD patients.
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Differences between DVD Group and Pamphlet Group
With regard to the physical functioning dimension of lung-specific HRQoL, the data
supported the hypothesis posed, yet the finding specific to generic HRQoL contradicted the
a priori hypothesis. Of note is the improvement on the physical functioning subscale of the
SOLQ for participants in the DVD group. DVD group participants reported clinically
significant improvements in physical and emotional functioning (i.e., an improvement of
five points, see Tu et al., 1997). The same could not be said for the Pamphlet and Control
groups. Exposure to standard self-management education had previously been associated
with improvements in physical functioning, but did not reach a level of clinical significance
in all previous studies (Effing et al., 2007). Thus, the clinically significant improvement in
physical and emotional functioning linked with exposure to the targeted self-management
DVD represents an important finding. The present pilot study supports the idea that
exposure to audio-visual based education, as opposed to text based education, can clinically
impact physical and emotional functioning among COPD patients (Petty et al., 2006).

Findings also suggested that of the two types of self-management education interventions
tested, text based self-management education may be more effective to enhance COPD self-
management self-efficacy in a population similar to the rural, underserved sample in this
pilot study. Previous studies only investigated and found within-group improvements in self-
efficacy among patients exposed to group self-management education as opposed to usual
care. The present research supported different between-group effects of different COPD
self-management educational strategies on COPD self-management self-efficacy. Moreover,
this pilot study was the first to specifically identifying Pamphlet distribution alone as the
most effective educational strategy to positively influence COPD self-management self-
efficacy among COPD patients.

It is important to note, however, that the above finding cannot be said in regards to generic
HRQoL (i.e., HRQoL not specifically associated with a disease), as the data from this pilot
study did not support increased efficacy of the DVD as opposed to the Pamphlet in relation
to this more general construct. Furthermore, this study suggests there are differential effects
of educational treatment on both generic and disease-specific HRQoL among COPD
patients. Generic measures of HRQoL have generally been reported as weak among COPD
patients (Guyatt et al, 1999) and more likely to detect effects unrelated to COPD. Disease-
specific instruments have generally been more responsive to change (Puhan et al., 2007).
The more the content of an instrument deviates from the concept under examination, the
greater the error introduced and the lesser the accuracy of inferences (Hajiro, Nishimura,
Tsukino, Toru, & Takateru, 1999). Thus, the positive effect of the DVD on disease-specific
HRQoL (i.e., physical functioning dimension) may be the more important finding.

Differences between DVD/Pamphlet Groups Combined and Separated
To increase COPD self-management self-efficacy, the results of this pilot study suggested
that providing this sample with either a DVD or Pamphlet alone was more effective than
providing participants with both interventions concurrently. This finding regarding COPD
self-management self-efficacy was notable and supported the hypothesis stating that both
treatments concurrently would be less effective than distributing only one of the two
instructional materials. Further, this result concurs with CIPT (Rudd & Glanz, 1990), which
emphasizes that health consumers can process and use only a limited amount of information
at one time (Bettman, 1979). In light of these results regarding the effects of COPD self-
management on self-efficacy, perhaps providing patients with too much information in
different formats caused an “information overload” for participants and did not allow
participants to ascertain the information needed to enhance their efficacy beliefs. These
findings suggest that a “less is more” phenomena may be present and supports a singular
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educational strategy to enhance self-efficacy among COPD patients, which has been studied
in the literature (Tsang, 2000). Patients may respond better to consistent messages regarding
COPD self-management and efforts aimed at reducing the potential for contradiction and/or
confusion emanating from conflicting self-management tutorials. As well, most educational
interventions designed to enhance COPD self-management education should usually be
supplemented by other interpersonal support and not simply by way of information
dissemination. Various planned learning experiences should be considered during the
educational planning process based on the health-related outcome of interest for the
practitioner’s priority population (i.e. increased self-management self-efficacy or enhanced
HRQoL).

Differences between Interventions Groups Combined and Usual Care
Somewhat surprisingly, the provision of self-management education material as opposed to
usual care did not improve the outcome variables of interest among this sample of COPD
patients. This finding contradicts the hypothesis that self-management education would be
more effective than usual care in regards to affecting the outcomes variables tested during
this study. Furthermore, this particular finding questions the efficacy of self-management
education (as opposed to usual care) in helping patients enhance their self-efficacy for
COPD self-management, reduce their informational needs related to COPD, and improve
their HRQoL. The final conclusion of note is that there were no statistically significant
findings related to COPD information needs. These results suggest that self-management
education has little effect on patients’ self-reported need for information related to COPD
self-management.

Limitations
There are potential confounding influences especially an insufficient sample size, which
may have contributed to this lack of statistically significant findings for contrast effect three.
For example, in this pilot study, the number of participants (n = 41) was lacking despite
deliberate efforts to recruit patients. A post-hoc power analysis was conducted using
G*POWER™ software (Erdfelder, Faul, & Buchner, 1996) to determine the power that was
available to detect statistically significant differences in the outcome variables given the
relatively low number of participants in this study. The result of this post-hoc power analysis
indicated that power to detect statistically significant findings in this pilot study was
extremely low at .43. An increase of approximately 26 participants would have resulted in
more sufficient power (i.e., .80) to detect statistically significant differences when
examining contrast three effects. Studies with more participants can generate more statistical
power to detect statistically significant differences in outcomes, and are very necessary
(Rabe et al., 2007). More longitudinal applications of a modified form of this research
design and protocol could greatly augment the current understanding of the effectiveness of
COPD self-management education in rural, diverse areas by using available rural health
networks.

The validity of the participants’ self-reported self-management behaviors was another
concern in this study. In this research, self-report could have biased the data through
participants’ intentional or unintentional misrepresentation of their behaviors. Another
possible limitation was reactivity (i.e., an individual may reduce or alter their behaviors in
reaction to the daily monitoring of self-management). Possible other threats to internal
validity included: unintended contamination among individuals within different treatment
groups, diffusion of educational treatments among participants in disparate treatment
groups, and selection bias robust against randomization and statistical adjustment. It is
important to note that the effects of baseline pretest covariates were taken into account to
reduce these threats to internal validity; however, while steps were taken to avoid such
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threats, they were nevertheless present. Some of these limitations were guarded against by
using a control group in the design. It is also important to note that patients with Stage I
(mild) COPD are more likely to report high levels of HRQoL; thus, self-management may
have little impact on the overall well-being of patients (i.e., given that there is little room for
improvement). Researchers and practitioners should not be all that surprised when self-
management education interventions do not impact patients with Stage I COPD, as they may
be experiencing very little disease-related disability (Boubeau, 2004; Worth & Dhein, 2004).
Given that disease stage data was not collected in this pilot study, it cannot be determined
whether a stage effect may have impacted the results of this contrast analysis.

Implications
The evidence suggested that the DVD was a more effective intervention relative to the
pamphlet intervention in helping rural patients function better physically with their disease
as compared to patients provided with a Pamphlet. DVD patients reported clinically
significant improvements on physical functioning dimensions of lung-specific HRQoL,
while no such improvements occurred within the Pamphlet and Control groups. However,
rural patients provided with a DVD did not report better generic HRQoL as compared to
participants receiving a Pamphlet alone. When both educational interventions (DVD +
Pamphlet) were provided to rural patients concurrently, there was a marked improvement in
patients’ generic HRQoL. In addition, rural patients provided with Pamphlets revealed
greater improvements in COPD self-management self-efficacy than did patients who only
received the DVD. Finally, providing rural patients with any type or combination of COPD
self-management education showed no statistically significant improvements on the
outcome variables considered together as compared to patients provided with usual care. In
sum, the results from this pilot study suggest that COPD self-management DVDs can be
effective in helping rural patients experience better physical functioning (a lung-specific
HRQoL measure), and, in conjunction with text-based Pamphlets, can improve generic
HRQoL in rural COPD patients more so than exposure to text-based Pamphlets alone.
Practitioners should use caution, however, when attempting to generalize findings from this
pilot study to other rural populations, given the limited sample size.
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Figure 1. Multiple-group pretest-posttest study design
A multiple-group pretest-posttest design with pre- and post-tests. Group 1 was provided with
the edited RVision™ DVD clips. Group 2 was provided with the NHLBI Pamphlet. Group 3
received both educational materials concurrently. Group 4 did not receive any educational
materials.
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Table 2

Segments included on DVD

Content Running Time

Introduction 49 sec

Pursed Lip Breathing 55 sec

Diaphragmatic Breathing 1 min, 2 sec

Energy Conservation 1 min, 34 sec

Introduction to Relaxation Techniques 35 sec

Deep Breathing 22 sec

Total Muscle Relaxation 1 min, 39 sec

Visual Imagery 21 sec

Helpful Hints for Relaxation 24 sec

Avoiding Stress 23 sec

Panic Control Breathing 47 sec

Aerobics and Conditioning Introduction 23 sec

Walking for Exercise 2 min, 37 sec

Lifting and Breathing 15 sec

Bending and Breathing 24 sec

Infection Control 1 min, 41 sec

Infection Detection 1 min, 1 sec

Infection Treatment 59 sec

When to Call Doctor 1 min 17 sec

Controlling your Cough 47 sec

Nutrition 2 min, 39 sec

Increasing Your Fluid Intake 1 min, 29 sec

House Keeping 1 min, 11 sec

Smoking Cessation 1 min, 22 sec

Conclusion 22 sec

Total (approximate) 34 min, 18 sec
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Table 3

Multiple group, pretest-posttest demographic characteristics

Characteristics n = 41

Age (mean ± SD) 61.51 years ± 6.29 years

Gender

 Male 16

 Female 25

Race

 Caucasian (White) 29

 African American (Black) 12

Educational level

 Grade school 9

 Some high school 13

 High school graduate 11

 Some college 3

 College graduate 3

 Graduate degree 2

Income

 Less than $14,999 29

 $15,000 – $24,999 8

 $25,000 – $34,999 2

 $35,000 – $49,999 2

 $50,000 – $74,999 0

 $75,000 – $99,999 0

 $100,000+ 0

Marital Status

 Married 30

 Widowed 3

 Single 8
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Table 6

Group adjusted mean centroids for DVD and Pamphlet groups

Outcome variable DVD Pamphlet

SOLQ-Physical 39.37 19.93

EQ-VAS 45.20 67.15

SEMCD-6 5.09 7.15
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Table 7

Group adjusted mean centroids for DVD + Pamphlet and the average of the DVD and Pamphlet groups
collapsed together

Outcome variable DVD + Pamphlet Average of DVD and Pamphlet groups

SEMCD-6 3.35 6.13

EQ-5D .78 .48
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