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Abstract

Introduction—There is a heavy emphasis in rehabilitation on restoration of function post-
stroke at the expense of addressing how to manage the impact of stroke and the environment long
term. Management of chronic health conditions is often and effectively addressed using self-
management education; however, self-management is mostly focused on managing symptoms and
health behaviors, not additional participation and community reintegration issues experienced
following stroke. This study evaluated the Improving Participation after Stroke Self-Management
Program (IPASS) to improve self-efficacy and participation in everyday life activities for
individuals living with the long-term consequences of stroke.

Methods—A multisite, single-blind, exploratory randomized clinical study was conducted
with participants with mild-to-moderate chronic stroke (7= 185). Participants were randomized
either to receive the IPASS intervention immediately or to a wait list control group. The
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assessment was completed pre- and post-intervention and at 6-9 months post-intervention follow-
up. The primary outcome assessments included measures of self-efficacy to manage chronic health
conditions and to participate in everyday life activities.

Results—The results show that there was significant short-term increase in health-related self-
efficacy both within-group and between-groups in managing chronic conditions which were
retained at follow-up; the average effect size was 0.46, indicating moderate effect overall. Further,
a significant short-term increase was found in participation self-efficacy, with an overall moderate
effect size of 0.55.

Conclusions—These results provide early support for the use of IPASS to help improve self-
efficacy to manage health behaviors and to improve participation post-stroke. Further investigation
is warranted to confirm these findings with an active control group and a more sensitive outcome
measure to capture participation changes.

Keywords

Stroke; Occupational therapy; Self-management; Participation

Introduction

Approximately 795,000 Americans have a stroke each year in the United States. Although
the death rate of stroke is declining, there continues to be over seven million people living
with stroke in the US, making this disease the leading cause of long-term disability.
Unfortunately, almost half of the people living in the community following stroke have
problems that challenge the activities that support their daily lives particularly those
activities that support home, community, and work participation compared to their aged-
matched peers.” This is in part due to the rehabilitation community’s focus on short-term
stroke recovery and not on supporting their need to actively manage their long-term
disability and the environment around them, so they can return to full participation in
communities of choice post-rehabilitation.

The chronic disease management literature is mostly focused on self-management to help
people improve their ability to develop strategies to manage symptoms/impairments
associated with living with a chronic condition, such as diabetes and arthritis.” The chronic
disease self-management program (CDSMP) is arguably the most established and evaluated
program as it has consistently demonstrated improved emotional and physical health, self-
efficacy, quality of life, and a decrease in healthcare utilization in chronic conditions.” The
CDSMP is built on the Social Learning Theory and the psychosocial mechanism of self-
efficacy. Both the theory and the mechanism explain that learning takes place in a social
context with peers who are going through the same life experience and through modeling
and resource sharing with facilitators, including lay leaders who have chronic conditions
themselves. This learning, in turn, can impact self-efficacy or confidence to engage in a
behavior. Improvements in self-efficacy ultimately results in behavior change. While self-
management has been evaluated and shown to result in positive health behavior change, the
application of self-management to those living with a long-term disability, such as mobility
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impairments, has only recently started to be explored, particularly on extending this focus on
returning to and managing participation in the home, community, and workplace.:

Systematic reviews of stroke self-management studies provide evidence of short-term
increases in self-efficacy’; however, to date, self-management focuses on symptom
management and related health behaviors (e.g., exercise, communication with healthcare
providers and healthy eating). Stroke is a complex neurological condition that impacts a
wide variety of body functions, activity engagement, and participation in everyday life
activities which should also be included in self-management education. Such an approach
supports the individual as he/she learns to manage the interaction between his/her new
capacity, skills, and abilities, the activities he/she wants to do, and the environment in which
he/she will do the activities. Reintegration in everyday life activities in the home,
community, and work following stroke is an essential component of living with stroke, and
this participation in meaningful activities can also have a positive impact on health.: There is
a great need to develop programs that will support the goals of helping individuals lead
healthy, active lives and fully participate in society after stroke. The purpose of this study
was to evaluate an intervention approach built on the theoretical tenets of self-management,
the Improving Participation after Stroke Self-Management Program (IPASS), active
participation, and on symptom, health and participation self-efficacy.

Methods

This study was a single-blind, exploratory randomized clinical study with participants
managing daily life issues following stroke. This study was conducted at two University
settings both with relationships to free-standing rehabilitation hospitals. All participants
were randomized to receive the IPASS immediately or to a wait list control group. This
study was reviewed and approved by Washington University in St. Louis, School of
Medicine, Human Research Protection Office (HRPO) and University of Illinois at Chicago,
Office for the Protection of Research Subjects (OPRS).

Sampling and Randomization Procedures

Participants were recruited from two existing stroke registries/databases maintained at the
Rehabilitation Institute of Chicago in Chicago, Illinois and Barnes-Jewish Hospital in St.
Louis, Missouri. Recruiters contacted potential participants from the stroke registries. In
addition, flyers were distributed by rehabilitation professionals at rehabilitation hospitals
including Rehabilitation Institute of Chicago, University of Illinois hospital, Barnes-Jewish
Hospital, and Rehabilitation Institute in St. Louis. Individuals who met the following criteria
were included in the study: (1) over 18 year old; (2) have a mild or moderate stroke (i.e.,
NIH stroke score < 16); (3) at least 3 months post-stroke; (4) reside in a community-based
setting; and (5) have completed initial acute/rehabilitation care. Individuals were excluded if
they were not medically stable; were moderately or severely cognitively impaired (i.e., short
blessed cognitive test score >8); or had severe aphasia (i.e., Boston diagnostic aphasia exam
score <9; 15 item Boston naming test <10). The block randomization method was used to
randomize participants into an intervention or wait list group. A statistician randomized a

Top Stroke Rehabil. Author manuscript; available in PMC 2017 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al.

Page 4

block of people (7-15 people) to avoid having a large group of people being assigned to the
same condition to reduce bias.

Assessment and Intervention Procedures

Interested participants were contacted over the phone to schedule a face-to-face meeting
with a study team member to be screened for eligibility based on the inclusion/exclusion
criteria. Eligible participants immediately completed a baseline assessment with a blinded
research assistant (Time 1). Following the completion of the baseline assessment, the
participant was assigned to a study group by the research coordinator at each site.
Individuals who were assigned to the treatment group were scheduled to complete the IPASS
as soon as the next class was available. Individuals who were assigned to the control group
started a 12-week waiting period and did not receive any active research intervention at this
time. The control group participants completed another baseline assessment following this
12-week wait, prior to being scheduled to complete the IPASS (Time 2). Following the
completion of the intervention, all participants in both groups completed a post-intervention
assessment (Time 3). Finally, all participants completed a long-term follow-up assessment
6-9 months after completing the IPASS (Time 4). All assessments were completed by blind
raters.

Intervention: Improving Participation after Stroke Self-Management Program (IPASS)

The IPASS Intervention involves a participatory, small group, problem-solving process that
is based upon the self-management and environmental management intervention of Lorig
and Holman. All concepts and contents of the chronic disease self-management program
(CDSMP) were retained, and an additional seven sessions with an emphasis on home,
community, and work management after stroke were supplemented to the original CDSMP.
The intervention was delivered to small groups of 6-7 participants at a time across 12
sessions, facilitated by an occupational therapist(s) and/or a peer facilitator with stroke
(depending on availability) who has completed the CDSMP facilitator training. Table 1
provides a brief overview of the content in each session (Table 1). The program used a
structured efficacy building process that focused on medical, emational, role, and
participation management to guide participants to develop skills related to problem-solving,
decision-making, resource utilization, client/provider/service partnerships, action planning,
and self-tailoring over time. For the seven stroke-specific sessions, we utilized an IPASS
model to guide the efficacy building process. The IPASS model was adapted from the
Person-Environment-Occupational Performance Model. This model provided a problem-
solving structure for the participants to use to improve their participation by understanding
the interaction between their health and participation (i.e. person-centered factors),
environmental supports and barriers outside of them (i.e. environmental factors), and what
they want to do (i.e. occupational engagement factors). They learned three different
strategies (i.e. change the person, change the activity, and/or change the environment) to
utilize to manage and support their participation in daily life.

Assessments

The table below provides an overview and description of the assessments used in this study
(Table 2). The initial three screening measures were administered immediately following
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informed consent. The remaining outcome measures were measured at all other time points
(Time 1-4). To be eligible to be included in the final analysis, participants had to participate
in at least eight of the 12 total sessions for IPASS. Participants were allowed to make up a
session with the facilitator prior to the next session.

Data were entered and managed using REDCap electronic data capture tools hosted in the
Biostatistics Division of Washington University School of Medicine. Analyses were
conducted using SPSS 17.0 and Excel. Descriptive analyses, including frequency, means,
and standard deviations, were conducted to summarize the sample’s demographic
characteristics. Repeated measures ANOVA was used to investigate the impact of the
intervention on two different groups. Between-groups and within-group analyses were
conducted using the general linear model procedure. Between-groups analysis compared the
waiting period of the control group ( 71— 72) with the intervention period of the immediate
intervention group ( 71-73). The within-group analysis compared the waiting period ( 71—
72) to the intervention period ( 72— 73) of the control group. Long-term impact of the
intervention was calculated using a paired #test. Means at post-intervention ( 73) and at 6-9
months follow-up ( 74) were compared in order to investigate whether the short-term impact
of the IPASS program lasted. Statistical significance was determined based on the a priori a-
level of p=0.05. In addition, effect sizes (i.e., Cohen’s d) were calculated to further show
the level of change between groups by dividing the mean difference of the waiting period of
the control group and intervention period of the immediate intervention group by the
standard deviation of the mean difference. Confidence intervals of 95% were calculated on
the effect sizes.

Recruitment occurred between November 2010 and June 2013. Of 191 individuals who were
eligible to participate, 185 met inclusion criteria, were randomized, and completed baseline
assessments; 65 completed the IPASS intervention immediately and were assessed at one
week post-intervention (Figure 1). Of 86 participants who were assigned to a wait list group,
36 completed an assessment after the waiting period and completed the IPASS intervention
and the post-intervention assessment. Although the overall attrition rates were relatively high
at 35% in the intervention group and 58% in the wait list group, once individuals started the
IPASS intervention, the completion rate was high. Ninety-five percent of immediate
intervention group and 86% of the wait list group completed the intervention. There were no
important adverse events. Six to nine months after the intervention was completed, a total of
78 participants across the two groups completed the long-term assessment. Seven from the
immediate intervention group and 12 from the wait list group were lost during the 6- to 9-
month period.

Data from 31 participants from the wait list and 66 participants from the intervention
participants were analyzed. For both groups, there was almost an even split between male
and female participants. The majority of the participants in both groups were African-
Americans and educated with at least a GED. The mean score of the National Institute of
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Health Stroke Scale (NIHSS) was 4.8 (SD = 2.75) and 4.9 (SD = 3.04), respectively,
indicating mild impairment. Both groups represent a variety of experiences with stroke, with
the majority having had the stroke less than one year followed by 1-5, 5-10 years, and more
than 10 years. Baseline scores on participant descriptive variables were not significantly
different between the intervention and wait list groups (see Table 3).

The result in Table 4 shows that there was a statistically significant effect of the IPASS
intervention on self-efficacy in managing chronic conditions, as measured by the chronic
disease self-efficacy scale (CDSES) In six subcategories of the CDSES (i.e., exercise
regularly, obtain help from others, communicate with physicians, manage disease in general,
control/manage depression, and do chores), the between-groups analysis showed that there
was a significantly greater increase in CDSES outcomes after the intervention in the
intervention group than during the waiting period of the control group (p < 0.05). During the
same time periods, the intervention group showed positive change in the CDSS scores, and
the wait list control group showed negative changes while waiting for the intervention. Eight
of 10 subcategories showed moderate to large effect sizes (0.37-0.75), indicating the
positive impact of the intervention on chronic disease self-management self-efficacy when
control and intervention groups are compared. The average of all effect sizes was 0.53,
indicating moderate effect overall. The within-group analysis of the control group also
showed statistically significant different changes in six categories of CDSES after the
intervention when compared to the waiting period (o < 0.05). On the long-term follow-up,
none of the changes were significant (p> 0.05) indicating that the mean of all subcategories
remained improved without significant decreases over the time. Effect sizes of the long-term
impact were in negative directions but showed small effect sizes (<0.2), suggesting that the
short-term increase after the intervention did not change considerably (Table 4).

The between-groups analysis of the Participation Strategies Self-Efficacy Scale (PSES)
shows that there was statistically significant difference between the control group waiting
period and intervention group’s post-intervention results in five of six subcategories (p <
0.05): (1) managing home, (2) staying organized, (3) managing community, (4) managing
work and productivity, and (5) advocating for resources. All of these categories also showed
moderate to large effect sizes ranging from 0.37 to 0.97. The average effect size across all
subcategories was 0.58, indicating moderate overall impact of the intervention on
participation management self-efficacy when control and intervention groups were
compared. On the long-term follow-up, the scores of “managing home” and “staying
organized” remained improved without statistically significant decreases. However,
“managing community” and “advocating for resources” dropped significantly (v < 0.05),
although the effect size of the decrease was small. The “managing work and productivity”
score showed significant decrease in the score with a moderate effect size (Table 5).

Discussion

While self-management education has been prominent in health care for several years,
individuals with neurological injuries with executive cognitive impairments (e.g., stroke)
have largely been overlooked and there is limited data to support whether or not these
individuals can participate in these programs or whether they can benefit from a self-
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efficacy, problem-solving intervention. The data from this study support that individuals
with chronic stroke can participate in a self-management education program that addresses
the everyday life issues that they must learn to manage, in addition to managing their health
and symptoms. The participants in this program showed improvement in self-efficacy in
managing their health and also their participation. Demonstrating the feasibility of this
intervention approach with the long-term consequences of stroke can open up new
opportunities for the continued development of stroke-specific, community-based,
participation-focused, self-management programs like IPASS.

The improvement in participants’ self-efficacy to manage their chronic health conditions is
consistent with other published outcomes of studies using the CDSMP and stroke-specific
self-management programs. These gains in self-efficacy were maintained at follow-up,
which demonstrates that IPASS had a long-term impact. In addition to these findings, the
exploratory aim of this study was to evaluate the impact of IPASS on participation in
everyday life activities. To accomplish this, we first evaluated the impact of IPASS on the
individual’s self-efficacy to participate in everyday life activities. The data demonstrate that
the IPASS was able to improve the participants’ self-efficacy to manage and participate in
home, community, and work activities, and these gains were maintained at follow-up.
Communication-related self-efficacy, however, did not show short-term improvement, and
there was a negative moderate long-term effect in the work subcategory. Second, we also
evaluated actual changes in participation. The data suggest that actual changes in
participation may be present but the data are inconclusive. These findings have some
implications for future research.

It is impossible at this time to determine whether the lack of an effect on the secondary
participation outcomes was due to insensitivity of the outcome measures or changes that are
necessary to the IPASS intervention; however, based on this study, there are some further
considerations that should be addressed. Future studies should first investigate the use of
other participation outcome measures to determine which measure best fits with
participation-focused interventions such as IPASS. Given the exploratory nature of this
study, measures were selected to try to capture broad changes in participation vs. more
targeted changes in specific areas, which may be more prominent. Second, future studies
with IPASS may need to increase content on improving participation in social and work
contexts, specifically offering more opportunities to problem solve and negotiate social and
system level barriers people with stroke are facing as they transition out of rehabilitation
back into society and the competitive workforce. Ideally, this content would help individuals
further build confidence and skills related to advocating, communicating needs, navigating
health and social systems, and requesting reasonable accommodations that will support them
in returning to meaningful work of their choice. Finally, while some of the gains in self-
efficacy were maintained at follow-up, some of the effect diminished over time. With this in
mind, it may be necessary to implement strategies, such as periodic booster sessions, in the
future evaluation of the IPASS intervention to help mitigate this loss in effect.

There were several limitations with this study. First, the wait list crossover design resulted in
several individuals as lost-to-follow-up especially in the wait list group, which was not
engaged early on in the study process. Future studies should explore other design options to
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evaluate the effect of IPASS compared to an active control group. As previously mentioned,
the study lacked sensitive participation outcome measures to evaluate targeted improvements
in specific areas of participation targeted by IPASS (e.g., work). Additional participation
assessments should be evaluated for use in future studies evaluating IPASS. Also,
participants’ participation in other rehabilitation services was not tracked in this study.
While participants had to state that their recommended post-stroke rehabilitation, services
were completed prior to enrolling in this study, if they pursued or received other services
after enrolling, this was not tracked and may have impacted the results.
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Post-treatment Analysed (n=31)
Excluded from analysis (incomplete
data) (n=5)

)
Long-term

Lost to follow-up (lost contact) (n=9)

Follow-up

|

Lost to follow-up (lost contact, death) (n=10)

)
Long-term

Long-term Follow-up Analysed (n=57)
Excluded from analysis (n=0)

Analysis

Figurel.

Long-term Follow-up Analysed (n=21)
Excluded from analysis (n=0)

CONSORT diagram showing participant flow through the study
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Table 1
Description of the IPASS intervention content

Session Contents

1-5 Chronic disease self-management program Original chronic disease self-management program4 supplemented
with stroke symptom management

6 Introduction to IPASS Activity 1: Introduction
Activity 2: Importance of being active
Activity 3: Things that limit what you want to do: inside you
Activity 4: Things that limit what you want to do: outside you
Activity 5: Planning what you want to do
Activity 6: Closing

7 Stroke and home management Activity 1: Identifying a home activity to work on
Activity 2: Taking apart the activity
Activity 3: Problem-solving your home activity
Activity 4: Organizing your space
Activity 5: What keeps you from being organized?
Activity 6: Organizing an area in your home
Activity 7: Closing

8 Stroke and meaningful work participation | Activity 1: Debrief
Activity 2: Identifying meaningful work
Activity 3: Taking apart the job task
Activity 4: Problem-solving meaningful work
Activity 5: Closing

9 Stroke and meaningful work management 11 Activity 1: Individual work simulation
Activity 2: Debrief on reasonable accommodations

10 Stroke and community participation management | Activity 1: Debrief
Activity 2: Requesting reasonable accommodations
Activity 3: Defining community participation
Activity 4: Identifying important community activities
Activity 5: Identifying problems in community activities
Activity 6: Problem-solving a community activity
Activity 7: Closing

11 Stroke and community participation management | Activity 1: Community trip as a group

12 Communication and long-term action planning to stay Activity 1: Debrief

engaged Activity 2: Communicating with your family and friends

Activity 3: Setting a communication action plan
Activity 4: Requesting accommodations in the community
Activity 5: Looking back and planning for future
Activity 6: Closing

a . . - . .
Stanford Patient Education Research Center. Chronic disease self-management leader’s manual. Palo Alto, CA: Stanford Patient Education
Research Center, 2006.
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Assessment

Description

Time Completed

Screening

Short blessed test
(SBT)

Boston diagnostic
aphasia exam
(BDAE)

Boston naming test
(BNT)

The SBT assesses one’s cognitive ability using 6 items. Each item has a
weighted score based on the number of errors made. The total score can range
from 0 to 28. The cutoff score for screening was 9 and higher which indicates
that the person has cognitive impairment

The BDAE was used to screen aphasia. Examinees are asked to follow three
commands and get one point for each correct action. The total score ranges
from 0 to 10. The cutoff score was 8 and lower

The 15-item short form BNT was used to screen aphasia. Testers are asked to
name 15 pictures on cards and get one point for each correctly named object.
The total score ranges from 0 to 15. The cutoff score was 9 and lower

Primary outcome measures

Chronic disease
self-efficacy scale
(CDSES)

Participation
strategies self-
efficacy scale (PS-
SES)

This scale measures an individual’s confidence in performing specific tasks
or behaviors to manage medical conditions. The scale consists of 20
questions and is rated on a Likert scale of 1-10 with higher scores indicating
greater self-efficacy. The scale has shown high internal consistency
coefficients (ranging from 0.77 to 0.92) and test-retest coefficients (from 0.72
to 0. 89)

The PS-SES measures self-efficacy in using strategies that help participation
in home, community, work, and social activities. The scale consists of 35
questions and is rated on a Likert scale of 1-10 with higher scores indicating
greater self-efficacy. The measure has strong internal consistency

Secondary outcome measures

Community
participation
indicators (CPI)

Reintegration to
normal living
(RNL)

Activity card sort
(ACS)

WHO quality of
life scale
(WHOQOL-BREF)

Stroke impact scale
(SIS)

The CPI includes objective ratings of participation across major life areas
(i.e., frequency of engagement) with subjective ratings of participation values
(i.e., importance and satisfaction) and enfranchisement (e.g., inclusion,
choice, opportunity, social capital membership). Findings from the factor
analyses and Item Response Theory (IRT) analysis support validity of the
instrument

The RNL covers participation in areas such as recreational and social
participation, community mobility, family roles, and other relationships. It
consists of 11 items with a Likert scale of 0-10. Higher total score indicates
stronger integration into the community. RNL has a strong inter-rater
reliability (7>0.91). Construct validity was examined comparing RNL with
Barthel Index (r=0.42), Short Form 36 (r= 0.74), and Frenchay Activities
Index (r=0.69).

The ACS assesses a person’s engagement in activities. This measure can
show how many activities a person is involved in. Using 89 activity cards
with pictures, participants indicate their current involvement using following
response options: “didn’t do before stroke,” “do now,” “do less,” “given up,”
and “started after stroke” Percent of retained activities are calculated. The
measure has excellent test—retest reliability and excellent concurrent validity
with community dwelling adults

The WHOQOL-BREF comprises 26 items measuring physical health,
psychological health, social relationships, and environment. Cronbach’s alpha
ranged from 0.66 to 0.84, demonstrating good internal consistency

The SIS has 60 items that assess the impact of stroke using a 5-point
difficulty Likert scale. The SIS has seven subcategories: strength, function,
mobility, emotion, communication, cognition, and participation. The measure
has an adequate to excellent internal consistency with chronic stroke
survivors

Screening before randomization

Screening before randomization

Screening before randomization

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews

Baseline, post-intervention, long-term
follow-up interviews
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Demographics (n = 97)

Table 3

Characteristics Control (n=31) Intervention (n=66)
Count Per cent Count Percent

Sex

Male 15 48.4 31 47.0

Female 16 51.6 35 53.0
Race

Caucasian/White 10 323 23 354

African-American 19 61.3 35 53.8

Hispanic/Latino 1 3.2 5 7.7

Asian-American 1 3.2 2 3.2
Marital status

Single, widowed, separated, or divorced 15 48.4 45 68.2

Married or partner 16 51.6 21 318
Education

Less than high school 4 12.9 6 9.1

High school completed/GED 13 41.9 31 47.0

College (some, Associate, Bachelor’s degree) 9 29.0 23 34.8

Graduate degree and above 5 16.1 6 9.1
Time since stroke

less than 1 year 13 41.9 24 36.9

1-5 years 8 25.8 19 29.2

5-10 years 6 19.4 15 23.1

more than 10 years 4 12.9 7 10.8
Insurance status

No insurance 2 6.7 4 6.1

Subsidized insurance 14 46.7 34 515

Private insurance 14 46.7 28 42.4

Mean (Range) SD Mean (Range) SD

Age (years) 59 (45-80) 7.7 57 (32-93) 10.0
Months since stroke 50 (2-211) 58.0 54 (3-295) 66.4
NIH Stroke Scale 4.8 (1-12) 275 4.7 (1-12) 3.04

Total number of medical conditions 5.6 (1-14) 2.70 6.6 (1-18) 3.90

Note: None of the characteristics showed significant difference between the intervention and wait list groups.
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