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ABSTRACT: Background: Stroke is a leading cause of disability in the United States.
Current stroke rehabilitation recommendations include an emphasis on patient centered
care and the inclusion of the stroke patient during goal setting and treatment planning. A
better understanding of how stroke patients approach goals and prioritize outcomes would
facilitate patient centered care. Methods: We utilized qualitative and quantitative methods
to improve our understanding of goal priorities and goal attainment after stroke. First, we
conducted interviews with 45 individuals who had sustained a stroke. Second, we
evaluated gender differences in goal attainment in a large population based sample of
stroke patients. During the interviews, subjects were asked to categorize and prioritize
stroke goals as well as report on their current performance on these goals. The large
population based sample was utilized to measure the likelihood of each gender
accomplishing goals identified as important to them, and determining which patient
characteristics impact goal attainment. Results: Stroke survivors categorized goals into
similar groupings, without significant difference by age or gender. Goals that were most
important to stroke survivors included improved balance, walking independently, feeding,
and bathing. Many of the goals that were reported as important to stroke survivors, such
as upper and lower extremity strength, balance, depression assistance and hand function
are not measured in current required rehabilitation documentation. In the large population
based study, women were more likely to discharge at a supervision level or better for all
FIM items except stairs and upper extremity dressing. Individuals who lived alone prior
to their stroke were more likely to discharge from rehab at a supervision level on each FIM
item. Conclusion: Further research is needed, with a survey of a larger sample of
individuals to get a better understanding of goal priorities after a stroke and determine if
the gender and age differences seen here remain true. The large population based study
indicates the gender differences seen in rehabilitation outcomes after stroke are most likely
secondary to premorbid health and independence.
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CHAPTER 1. BACKGROUND

INTRODUCTION
Stroke Incidence and Prevalence:

Stroke continues to be one of the leading causes of death and disability in the United
States.! The incidence of new strokes in the United States is about 795,000 a year, with
610,000 of them being first time strokes, and 185,000 being recurrent.? As the population
in the United States continues to age, the prevalence of stroke survivors will increase.> One
recent study projected an additional 3.4 million individuals in the United States will have
had a stroke by 2030.# The highest rates of increase in stroke are predicted for Hispanic
men* and elderly women.® Stroke also occurs frequently in countries outside of the United
States, affecting high income countries more than low income countries.® In 2013, the
prevalence of stroke around the world was 25.7 million.®

Gender differences exist in occurrence of stroke. In younger age ranges, men have
a higher incidence of stroke, but in the oldest age groups, women’s incidence rates are
equal to or higher than men.” Partially because of the longer lifespan of women, each year
more women than men have a stroke,® and the overall lifetime risk of a stroke is higher for
women.’

Unfortunately, more young people in the United States are having strokes. About
1/10 of all strokes occur in individuals aged 18-50 years old.® The incidence of stroke
amongst the younger population is rising for all populations, but remains significantly
higher for blacks.° In 2010, 31% of first strokes around the world happened to individuals

younger than 65 years of age.!



Patient -Centered Outcomes Research:

Considering the continued global impact stroke will have, it is important to further
investigate the goal priorities and goal attainment of stroke survivors so that we can address
deficits and maximize recovery in areas that are most important to the stroke survivor.
Utilizing patient-centered outcomes research (PCOR) and a common theoretical
framework can increase our understanding of stroke survivor’s goals and priorities, and
help us structure their time in rehabilitation to maximize recovery.

The Patient-Centered Outcomes Research Institute (PCORI) was established in
2010 to guide an emerging trend to improve the inclusion of patients and other stakeholders
in research and treatment decisions. According to the PCORI website,

“Patient-Centered Outcomes Research (PCOR) helps people and

their caregivers communicate and make informed healthcare decisions,

allowing their voices to be heard in assessing the value of healthcare

options. This research answers patient-centered questions, such as: (1)

“Given my personal characteristics, conditions, and preferences, what

should I expect will happen to me?” (2) “What are my options, and what

are the potential benefits and harms of those options?” (3) “What can I do

to improve the outcomes that are most important to me?” (4) “How can

clinicians and the care delivery systems they work in help me make the best

decisions about my health and health care?”*2

Inpatient rehabilitation facilities provide a unique environment for the
implementation of patient centered rehabilitation as they are guided by a multidisciplinary
team approach for planning and implementing treatment after an injury. While it makes
sense to include the patient and family when making rehabilitation decisions, it is still

unclear how best to frame and facilitate these conversations to ensure the patient’s needs

are being met.



The ICF Model and Inpatient Rehabilitation:

For over 20 years, it has been required that inpatient rehabilitation facilities develop
an interdisciplinary treatment plan that sets treatment goals for the patient while they are
in rehabilitation.!® While including the patient and their background is an important part
of the goal setting process, in practice it is sometimes challenging to do so. In the past each
discipline contributed goals based on their training without always considering the patient
and environmental factors beyond their scope of practice. Utilizing a common framework
to discuss rehabilitation goals could help improve our understanding a stroke survivor’s
goal priorities. The International Classification (ICF) model was developed by the World
Health Organization (WHO) as a framework to conceptualize the health and health related
status of an individual.!* The ICF is the recognized framework for rehabilitation science

and it directly aligns with many of the focus areas of PCORI

Figure 1.1: ICF Model
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The ICF focuses not just on the impairment of the individual but also considers the
context in which the individual lives and how the impairment or disability impacts the
person’s life. The ICF considers the impairment level deficits of the individual in the body
functions and structure setting but then also includes what activity and participation deficits
the individual has. The contextual components of the ICF include the environmental
factors and the personal factors that either help or hinder an individual’s participation.
PCORI also recognizes the uniqueness of each individual and their circumstance and is
funding research to help patients and the people who treat them come up with the best
decisions for that individual person.

Shared decision making is another important component of PCOR that should be
utilized during stroke rehabilitation. Shared decision making considers that the “right”
choice for a patient may be different depending on the different components within the
ICF. The goal of PCORI to address disparities also recognizes that not all individuals will
respond to a specified intervention the same, and that other factors may be involved in
determining the best recovery trajectory for that person.

While there has been an increase in use of the ICF and PCOR methods in stroke
rehabilitation research, the inclusion of these frameworks within clinical practice has not
always followed. Stroke rehabilitation research and practice can benefit from the more
consistent inclusion of the ICF model and PCOR. Approaching the rehabilitation process
as a collaboration, and framing the goal discussions in a way that makes sense to the stroke

survivor, could improve the effectiveness of rehabilitation.



In order to successfully implement PCOR strategies into stroke rehabilitation we
need a better understanding of what outcomes are important to stroke survivors and what
methods are best to get a full understanding of stroke survivors’ goal priorities. While best
practice recommendations for stroke patients include the utilization of post-acute
rehabilitation and the incorporation of patient centered practice during goal setting and
treatment planning,®® it is unclear how and when to best include patients in rehabilitation
planning. It is also unclear whether there are age or gender differences in goal priorities
and how an individual’s current performance impacts their goal priorities.

Another challenge to patient centered stroke rehabilitation is the typical front
loading of rehabilitation services. Many individuals with an acute stroke are not clear on
what goals are important to them or how different deficits may impact their daily life until
they have been living outside of the hospital.® Unfortunately, many individuals no longer
qualify for therapy services at the time when they better understand what goals are most
important to them.!’

While previous qualitative studies have investigated goal priorities of stroke
survivors, none have considered the individual’s current performance on these tasks at the
time of the interview. An individual’s current performance could impact their perception
about the importance of stroke related goals. Because rehabilitation professionals only
have cross sectional views of the individual with a stroke, and recovery and adjustment
after a stroke is longitudinal, it would be helpful for clinicians to have an understanding

of how as performance changes on a task, goal priorities change.



Age and Gender Differences in Stroke Goals and Outcomes:

Having a better understanding of how age and gender impact goal prioritization can
also lead to better patient centered care during rehabilitation. There are unique roles and
needs at each stage of life, and it is important to better understand how these life roles may
impact rehabilitation goals post stroke. Younger stroke survivors are typically working
and managing a family at the time of their stroke and have different goal priorities.
Younger stroke patients have reported rehabilitation did not address their needs, and the
time spent there was meaningless.'® Because young stroke survivors are typically working
at the time of their stroke there is a loss of financial income and a decrease in social
participation afterwards.’® With a better understanding of typical goals for a certain
individual, clinicians can guide goal discussion around areas that are typically of concern
for that group, all let the discussion evolve from there.

It is also important to consider if there are gender differences in goal attainment
after stroke. After stroke, women have been found to have poorer functional recovery?°
and more disability?* than men. This trend was also found in younger stroke survivors,
with female gender found to be a strong baseline predictor for poor functional outcome.??
While previous investigations have examined outcomes by gender after stroke
rehabilitation in the United States, it is still not clear how social support may or may not
impact gender differences in outcomes post stroke rehabilitation. Also, many of the studies
used a total disability score and didn’t consider performance on individual activities.
Having a better understanding of why there are differences in stroke outcomes by gender,
and if these differences are present at the individual activity level can help guide clinical

practice and treatment interventions.



This research project provides insight into the stroke patient’s approach and
prioritization of goals and reports of gender and age differences in this approach. We also
report of gender related differences in goal attainment in older adults, and how social
support impacts this outcome. The results from this research provides clinicians with
useful information on how best to approach goal setting and prioritization with stroke
patients of different ages and genders, allowing them to be more patient centered in
rehabilitation.

This is the first study to our knowledge to examine how stroke patients
conceptualize and categorize their goals and to measure how current performance may
impact an individual’s perception of goal importance. By comparing goal priorities by
gender and age we provide new information on possible differences in goal priorities in
these groups. Finally, we report on gender differences in recovery on goals that are
important to this group, and how social support influences gender differences in recovery.

For the purpose of this investigation, the variables will be operationally defined as
follows. Gender will be dichotomized as male or female and will be by self-identification
during the interviews and by medical record for the claims data. Age will be defined as
the age of the individual at the time of the interview for the qualitative portion of the
investigation and discharge from the rehabilitation hospital for the claims data. Goal
conceptualization will be defined as the manner in which participants organize the stroke
goals into groups that go together. Goal prioritization will be defined as the goals that are
rated as most important to participants on a 5 point scale during the structured interviews.
Finally, goal attainment will be defined as reaching a specific FIM cutoff score at discharge

from inpatient rehabilitation.



The information from this study can help guide patient centered rehabilitation
practice and inform clinicians of possible age and gender focus areas during stroke
rehabilitation. Having a better understanding of how gender, age, current performance,
and social support impact rehabilitation goals and goal attainment will lead to more patient

centered care during stroke rehabilitation.

STUDY AIMS AND HYPOTHESES

AIM 1: Describe how stroke patients classify and organize stroke recovery goals and
compare classification by age and gender. We completed pile sorts of a standard set of 40
rehabilitation goals by 38 stroke survivors. The 38 stroke survivors were stratified by age
and gender into 4 groups as follows: (10 male <65, 10 male >65, 9 female <65, and 9
female >65). The list of patient centered goals was developed from prior interviews with
patients and caregivers and a review of the items included in the IRF-PAI, MDS 3.0, and
the stroke impact scale.

Hypothesis: Patient groupings of goals and description of goals will not follow typical
FIM™ and rehabilitation discipline categorization of goals that is currently utilized by
rehabilitation professionals (e.g. grouping by self-care, mobility, cognition, or by the
discipline-OT vs NSG vs PT vs SLP who addresses each goal)

AIM 2A: Examine the effects of age (<65, 65+years) and gender on stroke patients’
perceived importance rating of patient centered outcomes.

Hypothesis: Perceived importance ratings of the stroke specific patient centered outcomes

will differ by age group and gender.



AIM 2B. Determine the relationship between perceived importance and current
performance on specific goals among stroke patients.

Hypothesis: Items such as continence will have high perceived importance regardless of
current performance. For other items, such as mood and fatigue, perceived importance will
be negatively correlated with perceived current performance

AIM 3: Evaluate goal achievement following inpatient rehabilitation by gender in a large
population based sample of older stroke patients.

Hypothesis: Female stroke survivors will be less likely to reach preferred goals and this

will be partially explained by the presence or absence of social support.



CHAPTER 2. GOAL CONCEPTUALIZATION

INTRODUCTION

Stroke rehabilitation professionals are encouraged to follow patient-centered
practice during post-acute rehabilitation.'® Clinicians are more patient centered when they
can include the patient in their discussion about goals and discharge recommendations, and
include in their discussions areas of the patient’s life beyond the physical impairments.?®
Unfortunately, there are many barriers that make it difficult for patients to discuss and set
goals that encompass all areas of function and participation while in rehabilitation.?*2
During inpatient rehabilitation, patients are often managing a new diagnosis, in a new
environment and are working with clinicians from many different areas. Patients are
unfamiliar with goal setting in this environment, and have difficulty stating goals beyond
general terms.'® Having a framework to discuss goals that is organized around the stroke
survivor’s perception of outcome categories could lead to more beneficial goal discussions.
Clinicians typically categorize stroke outcomes by using their discipline-specific goal
areas, outcome measures, or an overarching framework.

Clinicians who typically work with individuals who have sustained a stroke and set
goals for their recovery include Nursing (NSG), Occupational Therapy (OT), Physical
Therapy (PT) and Speech and Language Pathologists (SLP). Each discipline sets goals for
the patient and provides treatment within the boundaries of their practice act. In inpatient
rehabilitation, the Functional Independence Measure (FIM™) is required to measure the
level of assistance a rehabilitation participant requires in various areas of function. The
FIM™ is broken down into motor (self-care, sphincter control, transfers, and locomotion)

and cognitive (communication and social cognition) domains.?"?® Because the FIM™ is
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required documentation for all rehabilitation facilities who are reimbursed by Medicare
and it is used to compare facilities on rehab effectiveness, the FIM™ items are often used
as the goal framework for the interdisciplinary rehabilitation care plans. While the FIM™
IS a good measure to determine care requirements, there are many goals that are important
to individuals after a stroke that are not captured in the FIM™ scale.

Another framework is the International Classification of Functioning, Disability,
and Health (ICF).** The ICF model was developed by the World Health Organization
(WHO) as a framework to conceptualize the health and health related status of an individual
(Figure 2.1). The ICF focuses not just on the impairment of the individual but also
considers the context in which the individual lives and how the impairment or disability
impacts the person’s life. The ICF considers the impairment- level deficits of the individual
in the body functions and structure setting but then also includes what activity and
participation deficits the individual has. The contextual components of the ICF include the
environmental factors and the personal factors that either help or hinder an individual’s
participation. Disability researchers recommend using the ICF as a common framework

for disability classification and measurement.?®
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Figure 2.1 ICF Model
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It is unclear if patients approach goal outcomes according to an already established
framework, or not. Before we can have effective discussions with stroke survivors about
what goals are most important to them, we must have a better understanding of how they
conceptualize goals after recovery. One method to understand how a group of individuals
structure domains is through pile sorting and multidimensional scaling (MDS).%° This
method asks individuals to identify similarity among items in a domain through pile sorts.
Each individual has the freedom to sort the cards of items in as many categories as they
think are necessary. Information from the individual pile sorts can be represented with
MDS or clustering, and provide information on perceptions of goals, categories for goals,
and be compared to the organization of outcomes in the FIM™ and ICF. The clusters that
are revealed through MDS can also inform the structure of future surveys and discussions

regarding the items.
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This information on how stroke survivors categorize goals can help organize future
surveys to a larger population of stroke survivors and inform clinicians on how to frame
discussions about goals. Having a better understanding of how stroke survivors categorize
goal topics can help facilitate patient centered goal discussions and lead to
recommendations on how to frame a survey on goal priorities which can be administered
to a larger sample of individuals. The objective of this study was to 1) determine how
stroke survivors organize goals related to stroke recovery, and 2) compare young <65 vs

old >65 and male vs female in their goal categorization.

METHODS
Participants:

We recruited 46 stroke survivors in the Houston and Galveston areas. Eligibility
criteria included: age (>18), ability to communicate in English, history of hospitalization
because of a stroke, discharged from hospital at time of interview, able to follow
commands, and cognitively able to consent to the study.

Screening:

Participants were recruited from the Houston and Galveston areas through support
groups, outpatient rehabilitation facilities and social media from January of 2017-October
2017. Purposive sampling was used with the goal of obtaining 10 participants in each of
the following groups: (Female <65, Male <65, Female <65, and Male<65). Flyer postings
as well as presentations at support group meetings were utilized to communicate to
potential participants the purpose of the study.

Patient eligibility was determined during an initial interview with the patient either

in person, over the phone, or via secure email. The locations of the interviews was

13



determined by participant preference and included the following: a private room at a
support group location, at the participant’s home, or in a public location (i.e. library or
coffee shop).

The consent form was reviewed with each participant prior to the interview.
Participants were asked to demonstrate understanding of the study and the risks by
repeating back to the investigator potential risks of the study and how they would terminate
their participation if they chose to do so.

After the consent form was completed, the Montreal Cognitive Assessment
(MoCA)*(Appendix C) was administered to all participants to assess if they had the
cognitive capacity to understand and follow the instructions of the assessments. The
MoCA is a brief cognitive screen that consists of 16 items that assess cognitive status across
the following domains: visuo-spatial, executive function, naming, memory, attention,
language, abstraction, and orientation.®® The MoCA has been found to have excellent
internal consistency with stroke patients, and identified more mild cognitive impairments
in stroke survivors than the Mini Mental Status Exam (MMSE).3?

The total possible score on the MoCA is 30, and while the standardized cut off to
indicate no cognitive impairment is a score of 26 or above, a score of 22 or better has been
recommended for individuals who have sustained a stroke.®3-3> All participants who scored
higher than a 22 on the MoCA were included in the study. Two individuals could not
complete the visual perceptual and visual motor tests on the MoCA because of significant
visual deficits, and they were administered the MoCA-BLIND. For these two individuals,
the score was based on a total possible score of 22 rather than 30, with normal > 18/22. A

total of 45 subjects consented to the study, seven of whom did not meet the MoCA cut off

14



score, and therefore were excluded. Therefore, a final group of 38 subjects was included
in the structured interviews and analysis.

Each interview began with the administration of the Self-Awareness of Deficits
Interview (SADI).® This interview evaluates an individual’s self-awareness of deficits,
the self-awareness of functional implications of deficits, and the ability of the individual to
set realistic goals.®® Scores on the SADI range from 1-9 with a score of 7-9 out of 9
indicating severe impairment of self-awareness and a score of 4-6/9 indicating moderate
impairment. The SADI interviews were audio recorded, transcribed, and scored by two
individuals with experience in working with individuals with neurological deficits (CCH
& TR). The two SADI scores were averaged to obtain a final SADI score for each
participant. All individuals who score >7 on the SADI were excluded from the analysis.
In our sample, no individuals scored >7, therefore no participants were excluded secondary
to significant impairments in self-awareness.

Two individuals could not complete the SADI secondary to significant expressive
aphasia deficits, but were included in the analysis secondary to their ability to demonstrate
independent functioning in the community, and ability to gesture and communicate about
their deficits through other means.

Following administration of the SADI and the MOCA, each participant was asked
questions regarding demographic information, stroke history and current and previous

social support.

Development of the 40 goals
The list of 40 goals for this project were developed from previously completed

stroke patient and caregiver interviews.>” The qualitative interviews consisted of open
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ended questions designed to elicit information regarding stroke recovery outcomes
important to participants. Transcripts of the first 10 interviews (5 caregiver interviews and
5 patient interviews) were coded for themes relating to an individual’s goals or outcomes
after having a stroke. Those coded interviews produced a list of 40 goals across a broad
range of limitations (Table 1). The most frequently mentioned goals concerned walking,
talking, and using the restroom independently. There were also goals mentioned regarding
help with depression, and participation in a stroke support group as well as education goals
regarding stroke prevention. The patients and caregivers included limitations at the
impairment, activity and participation level.

While some consistent themes emerged from these initial interviews, 17 of the 40
statements were only said by one participant. To ensure an exhaustive list of potential
goals was included, the FIM™ and the Stroke Impact Scale (SIS) were also reviewed to
see if additional goals could be identified that had been mentioned by previous stroke
survivors during the development of those scales. The FIM™ scale measures caregiver
burden by scoring an individual on various functional tasks.?”?® There are 13 motor
categories and 5 cognitive categories in the FIM™., The SIS is a patient centered survey
that asks an individual who has had a stroke to rate the impact the stroke has had on various
daily activities, strength, mood, communication, mobility, cognition, and participation.33°
The SIS was developed from stroke patient interviews and has a wide range of activities
and tasks that stroke patients themselves have said are difficult after a stroke.

From the interviews, SIS and FIM™ a total of 57 potential survey items were
developed. Appendix A includes a table with information on each of the potential

questions, and where the question was developed. The list of potential questions was
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reviewed and some items were removed to make the list of goals shorter and more
manageable for the participant. Items were removed if they were seen as redundant, or if
an item was said only once in an interview and did not come up on the FIM™ or SIS.
Appendix A also includes which items were removed and the reasoning for not including
them. The final list of goals has 40 items. Twenty seven of the items came directly from
patient and caregiver interviews and 11 items were from the FIM or SIS. One item, sexual
intimacy, was not mentioned in the interviews or included in either of the scales. However,
it was added to the list of 40 goals as previous studies have shown this to be an important
area of focus during stroke rehabilitation and an area that is not always discussed during

rehabilitation. 404
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Table 2.1:  List of Rehabilitation Priorities After Stroke

Number of Participants Mentioning Each Stroke Goal During Initial 10 Interviews

After 5
interviews

After 10
interviews

| want to be able to walk

3

5

| want to be able to talk again- to communicate what | want or need

I want to be able to go to the bathroom by myself

| want my hand to work better

| want to get my strength back

I want help with my depression

I want to drive again

I want more rehabilitation- more therapy

I want to be a part of a support group

I want my balance to be better

| want to get back home again

RPINININWIERINBP W

| want to be able to get in and out of bed by myself

I want to know how to prevent another stroke

| want to be able to do projects around the house

| want to have better stamina/endurance, to not get tired so easily

I want to be able to take care of myself

I want to get back to normal again- to be able to do all the things | used to do

| want my vision to be better

RPIRIRPINIDNIDN
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I want more information about my stroke- to sit down with the doctor and have them
explain things to me

I want more information about what equipment is available and best for me

I want to be independent- to not have to rely on others for things

I want to be able to move around by myself more

I want to get back to work

I want to be social, to date again

I want to do more activities- to get out of the house more

I want a new brace or equipment to make things easier for me

I want to be able to put on my pants and socks

I want clear communication from by doctors

I want a neurologist to follow up with me right after discharge from the hospital

I want the pain and hypersensitivity in my arm to go away

NI

I want less intensive rehabilitation to start out

| want to be able to swallow my food

I want more education and training from the therapists

I want my home set up so it is easy and safe to get around

I want my doctor to consider the cost of medications when deciding what | should take

I want my skin to stay healthy

I want help stretching my muscles

| want to be able to get in and out of the car

| want my arm to work better

S R R R NN

I want information about resources available to stroke patients- free clinics, support groups,
etc.

[ay
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FINAL LIST OF 40 GOALS from interviews (Table 2.1) and Standardized Evaluations
(Appendix A)

| want to drive again

| want my vision to be better

| want to be able to concentrate

| want to remember things (keep appointments, take medications, etc.)

| want to be able to communicate what | need and want

| want to be able to understand what is being said to me in a conversation
| want my arm to be stronger

| want my hand to work better

| want the pain in my arm to go away

| want to go through my day without having a bowel or bladder accident
| want my home set up so it is safe and easy for me to get around

| want to be able to get dressed by myself

| want to be able to feed myself

| want to be able to solve daily problems without help

| want to do more activities- to get out of the house more

| want to be able to bathe myself

| want to be able to go to the bathroom by myself

| want to be able to get in and out of bed by myself

| want my balance to be better

| want my leg to be stronger

| want to be sexually intimate with my partner

| want to be able to do projects around the house

| want to participate in a conversation with a group of people

| want to be part of a support group

| want to be social, to see my friends or date again

| want to get back to work again

| want a new brace or equipment to make things easier for me

| want help with my pain

| want to be able to move around by myself

| want to have better stamina/endurance, to not get tired so easily

| want to be able to walk on my own without a cane or a walker

| want help with my anxiety

| want to be able to control my mood and not yell at my family when | am frustrated
| want help with my depression

| want to know how to prevent another stroke

| want to know more about my stroke- to have my doctor explain it to me
I want information on resources available to stroke patients

| want my skin to stay healthy

| want to be able to get in and out of the car by myself

| want to be able to climb one flight of stairs by myself
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This investigation utilized these 40 goals to further our understanding of how stroke
survivors in the community categorize these goals. Having an understanding of how stroke
survivors group goals will help clinicians approach goal setting from the client’s
perspective. This information will help inform patient centered-practice during goal
discussions and guide how best to set up a survey in a way that makes sense to stroke

survivors that can be implemented with a larger sample of stroke survivors.

Participant Instructions:

Participants were provided a stack of 40 cards with a single goal related to stroke
written on each card. First, the investigator reviewed each goal with the participant and
asked for confirmation that the participant understood the goal statement. Next, the

participant was handed the stack of 40 cards and read the following instructions:

“Please put the cards into groups that go together. There is no right or wrong answer- we
are interested in how you think these cards go together. There is not a specific number of

groups required.”

Once the participant finished sorting the cards into piles they were asked to name
each grouping. The group names and cards within each pile were recorded for analysis.
The cards were shuffled in between subjects so that each subject was presented each goal

in a random order.

Analysis:

The analysis for the card sort utilized methods previously used in anthropological
investigations.2®#? The pile sort data was imported into ANTHROPAC and analyzed using
multidimensional scaling and clustering to provide information on the grouping of items.

The resultant aggregate proximity matrix was examined for the overall sample of 40
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subjects as well as by group (male vs female, young vs old). Kruskal’s STRESS coefficient

was used to measure goodness of fit.

RESULTS

A total of 45 subjects were recruited and consented for participation in the study.
Seven subjects were excluded secondary to scores on the MOCA < 22. The remaining 38
subjects (10 male < 65, 9 female < 65, 10 male >65 and 9 female >65) continued with the
structured interviews and were included in the analysis. Table 2.3 describes the sample
characteristics of the 38 individuals who completed the structured interviews. The groups
of men and women were similar in all sample characteristics. While more male stroke
survivors (63%) had a spouse as their primary source of assistance than female stroke
survivors (32%), and female stroke survivors were more likely to have a child assisting in
their care (26%) than male stroke survivors (0%), the differences between groups on social
support was not significant. (X2(df 2)=4.7767, p<.0918)

Table 2.4 contains the sample characteristics of each of the subgroup of

participants.
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Table 2.3:

Sample Characteristics

SAMPLE CHARACTERISTICS
Total Sample Men Women p value
N 38 19 19
Age Mean (SD) 63.9 (12.6) 63.1 (12.73) 64.9 (12.76) p=0.67
Race/Ethnicity n (%)
African American 14 (36.8) 7 p=0.85
Asian 2 (5.26) 1 1
Caucasian 19 (50.0) 11 8
Hispanic 1(2.63) 1
Biracial 2 (5.26) 1 1
Time Since Stroke
(months) Mean (SD) 98.6 (87.7) 82.35 (72.70) 116.7 (100.9) p=0.23
MOCA Mean(SD) 24.90 (2.02) 25.25 (1.97) 24.50 (2.07) p=0.25
SADI Mean (SD) 1.10 (0.92) 1.03 (.88) 1.20 (.99) p=0.58
Current Social Support
Spouse 18 12 p=0.09
Parent/Child/Provider 9 2
None 11 6
Table 2.4:  Sample Characteristics of Subgroups
Male < 65 Female < 65 Male 2 65 Female 2 65
N=10 N=9 N=10 N=9

Age, M years (SD) 53.5(7.79) 55.44 (8.40) 72.7 (8.78) 74.33 (8.67)
Race/Ethnicity n(%)
African American (4)40% (5) 55.56% (3)30% (2) 22.2%
Asian (1) 10% 0% 0% (1) 11.1%
Caucasian (4) 40% (3) 33.33% (7) 70% (5) 55.6%
Hispanic 0% 0% 0% (1) 11.11%
Biracial (1) 10% (1) 55.6% 0% 0%
Time Since Stroke, 64.7 101.33
M Months (SD) (32.48) 132.11 (96.33) | 100 (96.9) (108.82)
MOCA Score,
Mean (SD) 25.8 (2.35) 24.56 (2.30) 24.7 (1.42) 24.44 (1.94)
Current Social Support
n(%)
Spouse (6) 60% (2) 22% (6) 60% (4) 44.4%
Parent/Child/Provider (2) 20% (4) (44%) 0% (3) 33%
None (2) 20% (3)33% (4) 40% (2) 22%
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Five main areas or subgroups of items were evident in the multidimensional scaling
of the group as a whole (Figure 2.2) as well as the groups compared by gender (Figure 2.3
and Figure 2.4) and by age (Figure 2.5 and Figure 2.6). The consistent pattern that emerged
was a clustering of items in the following 5 categories. 1) Information, Communication,
and Social Participation; 2) Physical Impairments; 3) Daily Tasks; 4) Mood & Sexual
Intimacy; and 5) Mobility, with a stress coefficient for the group of 0.19. Items within the
first group included communication items, support groups, participation in activities in the
community and information about resources.

The physical impairment items, such as stronger extremities, better balance, and
better endurance were consistently grouped together. The pain items were always grouped
together, but did not always end up in the same category. The pain items were sometimes
grouped with the physical impairment items (total group, young stroke) with the mood
items (female), with vision and skin (male) or in a category by themselves (older stroke).
Interestingly, sexual intimacy was grouped with the mood items rather than the mobility or
impairment items, across all groups except the female subgroup. One item, healthy skin,
was not consistently grouped with other items, and in some (total and older stroke) ended

up as a one item category.
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Figure 2.2 MDS FOR TOTAL SAMPLE
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These 5 categories were also present in age and gender subgroups, with the
exception of the pain items. When comparing the male vs female groupings, the following
differences were found. Males grouped the information items in a separate category,
whereas they were included in the communication and social participation group for the
females. The final male groupings that were similar to the overall group included: 1)
Information; 2) Communication and Social Participation; and 3) Mood & Sexual Intimacy.
Males had separate groupings of 4) Cognitive Items; 5) Pain; and 6) Impairments, Daily
Tasks and Mobility were grouped together.

When comparing the older and younger stroke survivors, both had similar
groupings for the 1) Information; 2) Communication and Social Participation 3) Daily
Tasks and 4) Mood & Sexual Intimacy categories. In the older stroke group, the physical
impairment items were divided with upper extremity impairments falling in the group with
self-care items, and the lower extremity impairments along with balance and endurance
falling with the mobility items. Also, the pain items were in a separate group. For the
younger stroke group, pain was included in the physical impairment group and the self-

care and mobility items were grouped differently.
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Figure 2.3 MDS FEMALES
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Figure 2.4 MDS MALES
Stress Coefficient .171
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Figure 2.5 MDS >65
Stress Coefficient .181
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Figure 2.6 MDS <65
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DISCUSSION

The results of this study show a framework for how stroke survivors conceptualize
goals and can be used as a foundation for developing a survey that can be disseminated to
a larger group of stroke survivors. A larger scaled survey could lead to a better
understanding of the importance of different goals after a stroke. This information can help
guide outcome discussions amongst clinicians, stroke survivors, and their caregivers and
help improve patient centered care during and after stroke rehabilitation.

As a group as a whole, stroke survivors grouped goals in a patterns similarly across
groups. It is recommended that future surveys following this same framework and group
items in the following categories: 1) Information; 2) Communication and Social
Participation; 3) Physical Impairments; 4) Daily Tasks; 5) Mood & Sexual Intimacy; and
6) Mobility.

The FIM™ scale consists of 18 items which can be broken down into 5 categories:
Self-care, sphincter control, transfers/locomotion, communication and social cognition.?”?
The goals included in this study that are included in each FIM™ category are: self-care
(eating, bathing, toileting, dressing and bowel/bladder control); transfer/locomotion
(walking, moving around independently, bed mobility and stairs); communication
(comprehension and expression); and social cognition ( remembering things, daily problem
solving, and mood control). While all FIM™ items were not grouped together, participants
did follow the FIM™ categories when grouping most items. For example, all self-care
items were grouped together by the group as a whole and for the groups of women and

men. Communication and expression were always grouped together, but there were many
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other items related to social communication and information that were included as well.

The social cognition items followed a different pattern. Memory and problem
solving were consistently grouped together, but mood control, was grouped with the other
mood related items such as depression and anxiety rather than with the other cognitive
items. The participants in this study are chronic stroke survivors and the majority had
received rehabilitation and therapy services, so their groupings could have been influenced
by their experiences with different therapy disciplines. It would be beneficial to complete
the same pile sorting with individuals who have not yet received therapy services to see if
acute stroke survivors also group the goals in this pattern.

The ICF considers the impact of an injury from the activity, participation and
impairment categories while also considering the contextual influence of the person and
their environment.** The participants in this study did follow the ICF model by grouping
similar impairments, or activities together, but the overall groups were guided more by the
activity. For example, all physical impairments were grouped together, but impairments
related to communication and cognition were grouped in a social participation category,
and impairments related to mood were grouped together in a separate category. Similar
activities were also grouped together, but again were guided more by the overall category,
so that all self-care activities were together, and all mobility activities were together. The
participation goals, were grouped at the activity level as well. For example, the goal of
seeing friends was consistently grouped in the social participation category, and the work
and driving goals were grouped in the mobility category. In summary, the participants did

not group the items in a pattern that followed directly either the FIM scale or the ICF model.
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Therefore, it is recommended that future surveys and communications regarding goals with
stroke survivors follow the groupings identified by this sample of individuals.

The two pain items included in this analysis did not consistently remain in one
particular group. While pain is frequent after a stroke**#* for the majority of these
individuals, pain was not a part of their daily lives. It would be interesting to continue this
investigation with another group of stroke survivors who are currently experiencing pain
to determine where these items are categorized.

It is worth considering that sexual intimacy was the one activity that was
consistently grouped with the mood items rather than the other daily activity items. While
in the recent past, sexual functioning after stroke was not always considered, it is now
recognized as an important aspect of an individual’s quality of life that should be
addressed.* Stroke and medications can negatively affect sexual expression and intimacy
because of physical impairments, changes in cognition, changes in emotional expression,
and depression.*® Recommendations for addressing sexual functioning after a stroke
include providing a program which includes educational information, emotional
counseling and training on techniques to manage challenges.*” These results indicate that
for chronic stroke survivors, it could be beneficial to begin conversations regarding sexual
intimacy around mood discussions as that is where the stroke survivors group this item.

Skin health was not consistently grouped with any of the other goals in any of the
groups. This group of individuals was high functioning, most were ambulatory, and none
reported skin issues. Stroke survivors with more limited mobility are at risk for developing
skin breakdown and wounds. A future study should investigate where skin health is

categorized amongst individuals who have a history of skin breakdown.

32



LIMITATIONS

This study is the first to utilize card sorting methods to determine how stroke
survivors conceptualize goals. This information can be utilized when developing surveys
for stroke survivors and when communicating with stroke survivors during patient centered
goal discussions. There are some limitations to this study that should be considered. This
group was a small sample of chronic stroke patients who had received rehabilitation.
Because the sample was a group of chronic stroke survivors who had been living in the
community for months to years post stroke, it is unclear if the findings here could be
generalized to include acute stroke survivors. Also, this group’s experiences in
rehabilitation could have impacted their goal categorization. Also, including such a large

number of goals (40) during the card sort exercises increased the stress coefficient.

CONCLUSIONS

In this study we found stroke survivors grouped items into the following categories:
1) Information; 2) Communication and Social Participation; 3) Physical Impairments; 4)
Daily Tasks; 5) Mood & Sexual Intimacy; and 6) Mobility. Utilizing these categories when
beginning discussions related to post stroke goals could facilitate patient centered care and
give clinicians a better understanding of how to approach goal discussions and treatment

interventions.
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CHAPTER 3. PATIENT-CENTERED GOALS IN REHABILITATION

INTRODUCTION

The majority of clinicians recognize the importance of setting goals for their clients
as part of the treatment plan, but the lack of clear guidelines on how best to incorporate the
client into goal setting makes the actual practice of patient-centered care in rehabilitation
difficult.*® Clinicians from different disciplines report different goal priorities for patients
who have had a stroke.** While most clinicians say that they are patient-centered in their
approach to goal setting, the majority of the goals are established and led by the therapy
teram.2425

Clinicians report there are more barriers than facilitators when seeking to include
the individual in goal setting.?*?® Some of the barriers to patient-centered goal setting in
rehabilitation include, a lack of knowledge about goal setting for the patient®, and
organizational requirements.?® Another challenge is the difference in how patients and
clinicians approach goal setting. Patients typically set more global goals, and tend to focus
on the areas of participation, whereas clinicians are more specific in their goals and focus
on the areas of impairment and activity limitations.®® A disconnect between what the
patient and the clinician see as a priority can add to the challenge of patient inclusion during
goal setting.>® Many of the goals that are appropriate in the hospital setting may not address
the goals that are important to the individual once they are back in the community.

Despite the many barriers to including patients in the goal setting process, both
clinicians and patients feel it is beneficial to do so. Having a patient-centered approach has
been shown to lead to a more positive rehabilitation experience from the patient’s

perspective.>

34



It is still not clear however, when is the most appropriate time to include the patient
in the goal setting. Some stroke patients who were in the early stages of recovery reported
they didn’t know the appropriate language or have a sufficient understanding of their
deficits to set realistic goals.’® Other stroke patients describe early in rehab a clinician-led
approach to goal setting was beneficial.?® However, one study has shown that including
the patient in the goal setting during early rehabilitation is feasible and resulted in a broader
range of goals than when the clinicians alone were setting the goals.®?> Having a framework
to begin the dialogue about goals during rehabilitation could facilitate goal discussions and

lead to increased patient inclusion during goal decisions.

Age Differences Post Stroke:

There are different life roles and expectations for individuals before and after
retirement age. Individuals who sustain a stroke in their 40’s or 50’s typically have work
and family obligations that are different than individuals who are past retirement age. The
majority of the research investigating young stroke recovery focuses on return to work
goals.>**® While this is a major role for individuals who are below retirement age, there
are other adult life roles that may be of importance to these individuals.

Some young stroke survivors report their time in rehabilitation was meaningless
because it did not address their age specific needs.’® Unmet needs reported by young stroke
survivors include information about the stroke, help with finances, assistance with social
activities, and help with maintaining intellectual fulfilment.’® Young stroke survivors have
reported financial issues, psychological issues, and challenges with interpersonal support.®’
Other unique challenges to the young stroke patient include marital breakup, and child care

responsibilities.>®
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Adding to the challenge for young stroke survivors is that many of the goals that
are important to them are not able to be addressed during acute inpatient rehabilitation.
Return to work goals often do not emerge until 6 to 12 months post stroke, when most
individuals are no longer regularly receiving rehabilitation services.>” Factors that
contribute to return to work for these individuals include vocational rehabilitation,
employer flexibility, social benefits, and support from family and coworkers.>® However,
only a small portion of these individuals receive a referral for vocational services.>” The
unique needs of both age groups should be considered when developing a rehabilitation

plan of care.

Goal Importance:

Previous investigations have considered the importance of certain goals after a
stroke. When a recent survey of stroke survivors asked them to list their top two goals in
recovery after a stroke, the most frequent responses were walking (41%), better use of arm
(13%), better use of hand (12%), improving speech (21%), driving (10%), and return(ing)
to work (8%). % For this survey, 504 stroke survivors (or caregiver proxy) were
interviewed by telephone. The sample was 42% male and 57% female. 44% were >65
years old and 57% were <65 years of age. The results were presented as a summary of the
entire sample, without separation of results by gender or age.®° 1t would be helpful to know
if there are different goal priorities by age or gender, and how an individual’s current
performance might impact their importance ratings.

While there is some information about what goals are important to stroke survivors,
it is unclear how an individual’s current performance may or may not impact their rating

of the importance of goals. This is an important consideration because it can impact the
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goal discussions. For example, if a clinician knows that walking is an important goal for
an individual whether they need supervision or a lot of assistance, then this can remain a
focus area whenever the individual receives therapy. By having a better understanding of
how current performance impacts importance ratings on various goals, we can answer the
following questions: Are there certain impairment, activity, or participation limitations that
are recognized as important regardless of if an individual has a major deficit in that area?
Are there other areas of functioning that are only recognized as important when an
individual experiences that deficit? This information can help guide patient-centered
practice in a couple of ways. First, a clinician can anticipate which deficits are going to be
most important to address during their limited time with a patient to have the greatest
impact on their lives in the years post stroke. Also, if there are areas that are identified that
become most important when they show up, a clinician can provide information on
strategies or resources for these areas that the patient can access in the years to come if

these deficits appear when they are no longer receiving rehabilitation services.

Importance Performance Analysis:

Importance Performance Analysis (IPA) is a way to integrate and visualize how
performance and importance are related. It was first developed and utilized in the
automobile industry.?* It has since been used primarily by process improvement teams, to
prioritize what areas of a practice are most important to address for patient®? or employee
satisfaction.®® IPA has also been used to determine what psychosocial factors most impact
stress levels.®* The Canadian Occupational Performance Measure (COPM) has been
utilized in rehabilitation and research to measure current importance and performance on

patient selected goals.®>®® However, on the COPM, importance and performance are
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analyzed separately as a change in score over time, and the relationship between the two
values, which IPA analysis provides, is not done on the COPM.

To our knowledge, IPA has not been used in rehabilitation, but it shows promise as
an effective way to communicate with patients and other clinicians about what areas of
rehabilitation should be prioritized at different stages of recovery and could provide a
common framework for patients and clinicians to discuss their goals. For this investigation,
the analysis was at one point in time, but in the future it could be used longitudinally to
determine how performance impacts importance ratings over time.

IPA plots a 2-dimentional representation of importance and performance/function,
creating a visualization of each goal in the four quadrants. (Figure 3.1) When IPA is used
for process improvement, each of the four quadrants is labeled as follows. Quadrant 1:
The quadrant with goals that are of low performance and high importance is labeled
“Concentrate Here.” Quadrant 1l: The quadrant with goals that are of high performance
and high importance is labeled “Keep Up the Good Work.” Quadrant I1l: The quadrant
with goals that are of high performance and low importance is labeled “Possible Overkill.”
Quadrant 1V: Finally, the quadrant with goals that are of low performance and low
importance is labeled “Lower Priority.”

More recent suggestions on how to visualize the relationship between importance
and performance suggest using a linear line where performance=importance as the
delineation for the focus areas, with anything above this line being something to draw focus
towards.®” For the overall sample, we also considered which goals should be a focus area

if this diagonal line was used.
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While each of these named quadrants has an important message for process
improvement decisions, it does not seem appropriate to label the goals regarding inpatient
rehabilitation in this manner as we anticipate these goals will be more fluid and will most
likely move from quadrant to quadrant depending on the patient’s current level of
performance and where they are in their recovery. For our purposes, we will use the results
from the IPA to focus on the upper left quadrant and begin goal discussions with the goals

that end up there.

Figure 3.1 Importance Performance Grid
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METHODS

The same group of participants who participated in the card sorting task described
in chapter 3 were included here. More detailed information about subject recruitment and
eligibility are included in chapter 3. Briefly, we recruited 46 stroke survivors in the
Houston and Galveston areas. The participants were screened for self-awareness and
cognitive status. Eligibility criteria included: age (>18), ability to communicate in English,
history of hospitalization because of a stroke, discharged from hospital at time of interview,
able to follow commands, and cognitively able to consent to the study. Purposive sampling
was used with the goal of obtaining 10 participants in each of the following groups:
(Female <65, Male <65, Female <65, and Male<65).

There were 3 ranking task completed for this investigation. First, participants rated
each goal on (1) current performance and (2) current importance, which were used for the
importance performance analysis. Then, participants completed the third ranking task
when they were asked to rate each goal on (3) overall importance when considering all
individuals who have had a stroke. This ranking was used for the overall importance
analysis. The methods and analysis for ranking tasks 1 and 2 will be described in the
importance performance sections and the methods and analysis for rating task 3 will be

described in the overall importance sections.

Importance Performance Analysis Methods:

Open ended interviews with 10 participants were used along with common outcome
measures to gather the 40 patient goals. The development of the goals has been described
previously, in chapter two. The three goals related to stroke education, were excluded from

the IPA analysis because in initial trials participants viewed these responses as either a
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yes/no answer rather than on the ordinal performance Likert scale. Therefore, there were
37 goals utilized in this analysis.

For the IPA, each goal statement was read to the individual, and they were asked to
rate their current performance on each goal and then rate the goals in terms of their

importance. The participant was read the following instructions:

“Now, I would like for you to think about how you are doing right now with your stroke
recovery. For each of these goal statements, |1 would like for you to rate how well you are
performing this goal right now on this 1-5 scale, with 1 being ‘unable to perform’ and 5
being ‘able to perform as well as before my stroke’. Next, [ would like for you to indicate
how important the goal is to you right now. Just like in the last group, you have to place

at least one card on each of the 5 importance levels.”

The evaluator wrote in the score for each goal as the subject states it, utilizing the
IPA form (Appendix D). The subjects were asked to rate their current performance (using
the performance scale below) on each goal as well as how important this goal is to them
(using the importance scale below) at the current time.
Figure 3.2:  Importance Likert Scale

IMPORTANCE LIKERT SCALE

Somewhat Very Extremely
Not at all important important Important Important important
1 2 3 4 5

Figure 3.3 Performance Likert Scale
PERFORMANCE LIKERT SCALE

Can complete Can complete Can complete
Unable to perform Can complete activity with a activity with a little | activity as
the activity activity with a lot of | moderate amount of | help, or | need extra | well as before
help help time my stroke
1 2 3 4 5)
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Important Performance Analysis:

All participants scored <7 on the SADI and were therefore all included in the IPA
analysis. The importance performance analysis was conducted as follows. For both the
importance and performance results, overall reliability of the respondents was measured
using Cronbach’s alpha, but for the group as a whole and for each subgroup. Next, the
mean scores of importance and performance for the entire sample were calculated and then
plotted. The quadrants were established based on the median score for performance and
importance. Goals that are in Quadrant I, indicating low performance and high importance
were identified. IPA graphs were plotted and compared for the overall sample, and by

group (male, female) (young, old).

Overall Goal Importance Methods:

To measure overall importance of each goal during stroke recovery, and compare
by age and gender individuals were provided a new stack of 40 cards with the same goal
statements written on them. They were asked to sort the cards into groups based on overall

importance of the goals. The participant were read the following instructions

“We just finished rating these goals on how important they are to you. Now, I would like
for you to consider what goals you think are most important in overall stroke recovery
when you consider everyone who has ever had a stroke. There is a scale here from 1-5
with 1 being ‘not important at all’ and 5 being ‘extremely important critical’ please place
each of these cards on the scale to indicate how important this goal is in overall recovery

from a stroke. You have to place at least one card on each of the 5 levels.”
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The same importance scale (FIGURE 3.2) was utilized for this portion of the investigation,

and all 40 goals were used.

Overall Importance Analysis:

First, the mean and standard deviation for the importance rating of each goal was
measured. The internal consistency/reliability of each respondent was evaluated as a group
as a whole and by subgroup. (men vs women, old vs young, women <65, women >=65,
men <65 and men >=65). Pearson correlations using the mean score for each goal was
calculated to compare groups on reliability. Finally, the goals were ranked and compared
by group and spearman correlation coefficients were calculated to compare rank order of
the goals by group. The rank of goals was also compared descriptively by the group as a

whole and by subgroup.

RESULTS

Overall, 38 individuals completed the importance/performance ratings and the overall
importance ratings. The sample characteristics were reported previously, in chapter two,
with the table for both the overall sample characteristics (Table 3.1) and the sub group

sample characteristics (Table 3.2) included here as well.
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Table 3.1:

Sample Characteristics

SAMPLE CHARACTERISTICS

Total Sample Men Women p value
N 38 19 19
Age Mean (SD) 63.9 (12.6) 63.1 (12.73) 64.9 (12.76) p=0.67
Race/Ethnicity n (%)
African American 14 (36.8) 7 p=0.85
Asian 2 (5.26) 1 1
Caucasian 19 (50.0) 11 8
Hispanic 1(2.63) 1
Biracial 2 (5.26) 1 1
Time Since Stroke
(months) Mean (SD) 98.6 (87.7) 82.35 (72.70) 116.7 (100.9) p=0.23
MOCA Mean(SD) 24.90 (2.02) 25.25 (1.97) 24.50 (2.07) p=0.25
SADI Mean (SD) 1.10 (0.92) 1.03 (.88) 1.20 (.99) p=0.58
Current Social Support
Spouse 18 12 P=.09
Parent/Child/Provider 9 2
None 11 6
Table 3.2:  Subgroup Sample Characteristics

Male <65 Female <65 Male 2 65 Female 2 65
Age 53.5(7.79) 55.44 (8.40) 72.7 (8.78) 74.33 (8.67)
Race/Ethnicity
African American 40% (4) 55.56% (5) 30% (3) 22.2% (2)
Asian 10% (1) 0 0 11.1% (1)
Caucasian 40% (4) 33.33% (3) 70% (7) 55.6% (5)
Hispanic 0% 0 0 11.11% (1)
Biracial 10% (1) 55.6% (1) 0% 0%
Time Since Stroke 64.7 (32.48) 132.11(96.33) 100 (96.9) 101.33 (108.82)
MOCA Score 25.8 (2.35) 24.56 (2.30) 24.7 (1.42) 24.44 (1.94)
Current Social Support
Spouse 60% (6) 22% (2) 60% (6) 44.4% (4)
Parent 20% (2) 0 0 0
Child 0 33% (3) 0 22% (2)
Provider 0 11% (1) 0 11% (1)
None 20% (2) 33% (3) 40% (4) 22% (2)
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The mean scores for each goal and the internal consistency score for importance
for each group are included in table 3.2 below. The agreement within the sample as a
whole and within each group indicates a reliable overall preference pattern, with
Cronbach’s alpha of 0.77 for the entire group, 0.66 for females, 0.60 for males, and 0.66
for both the young (<65) and old (>65) groupings. When the smaller subgroups were
compared, there was good reliability in all groups except the men <65. Women <65
Cronbach’s alpha=0.56, women >65 alpha=0.57, men <65 0.28 and men>65 0.50. The
men <65 appear to be less reliable and more variable in their responses.

The overall ranking of the goals by total sample and individual group are included
in the charts 3.3-3.5 below. Items that are currently captured by the required FIM™
documentation are indicated by an *. While many of the items ranked as most important
are included in the FIM™ documentation, there are many others such as balance,
information, stronger arm, stronger leg, and vision that are consistently in the top 10 of

items and are not included in the FIM™ documentation.
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Table 3.2: Overall Importance Mean Score for Each Goal and Agreement

All women N=18 ; <65 M+F n=19

Subject Goal Total N=38 >65 M+F n=19
Drive Again 3.66 3.61 3.70 3.63 3.68
Better Vision 3.89 3.94 3.85 3.95 3.84
Concentration 3.82 3.94 3.70 3.58 4.05
Remember Things 4.00 4.17 3.85 3.84 4.16
Communicate Wants/Needs 3.87 411 3.65 3.63 4.11
Receptive Communication 3.71 3.67 3.75 3.47 3.95
Stronger Arm 3.95 411 3.80 411 3.79
Hand Function 3.61 3.61 3.60 3.84 3.37
Pain In Arm 3.58 3.61 3.55 3.95 321
B&B 3.87 3.61 4.10 4.05 3.68
Home Access 3.61 3.28 3.90 3.79 3.42
Dressing 3.87 3.78 3.95 3.89 3.84
Feeding 4.05 4.06 4.05 4.11 4.00
Daily Problem Solving 3.34 3.39 3.30 3.26 3.42
Out of House More 3.21 3.17 3.25 3.00 3.42
Bathing 3.79 3.78 3.80 3.79 3.79
Bathroom I'ly 4.05 3.83 4.25 4.05 4.05
Bed Mobility 3.63 3.44 3.80 3.42 3.84
Balance 4.26 4.39 4.15 3.95 4.58
Stronger Leg 3.76 4.06 3.50 4.05 3.47
Sexual Intimacy 3.08 2.44 3.65 3.21 2.95
Projects Around the House 2.95 2.83 3.05 2.63 3.26
Group Conversation 3.26 3.56 3.00 3.00 3.53
Support Group 3.32 3.44 3.20 3.16 3.47
Socialize/Date 3.66 3.78 3.55 3.42 3.89
Work 2.97 2.83 3.10 3.26 2.68
DME 2.74 2.56 2.90 3.11 2.37
General Pain 3.61 3.44 3.75 3.79 3.42
Move Around Ind. 4.03 3.94 4.10 4.05 4.00
Better Endurance 3.68 3.72 3.65 3.53 3.84
Independent Walking 4.16 4.17 4.15 4.21 411
Anxiety 3.21 3.06 3.35 3.26 3.16
Mood Control 3.45 3.17 3.70 3.26 3.63
Depression 3.39 3.17 3.60 3.53 3.26
Info_No_Second_Stroke 4.18 4.00 4.35 3.95 4.42
Info About Stroke 3.79 3.72 3.85 3.63 3.95
Info Resources 3.66 3.94 3.40 3.16 4.16
Skin 2.92 2.67 3.15 2.63 3.21
Car Mobility 3.71 3.89 3.55 3.53 3.89
Stairs 3.08 3.28 2.90 2.95 3.21
Cronbach Coefficient Alpha 0.77 0.66 0.60 0.66 0.66
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Table 3.3 Overall mean importance score and rank of goal items for total sample
*=FIM™ |TEM

Subject Goal Total N=38
Balance 4.26
Info_No_Second_Stroke 4.18
*Independent Walking 4.16
*Feeding 4.05
*Bathroom I'ly 4.05
*Move Around Ind. 4.03
*Remember Things 4.00
Stronger Arm 3.95
Better Vision 3.89
*Communicate Wants/Needs 3.87
*B&B 3.87
*Dressing 3.87
Concentration 3.82
*Bathing 3.79
Info About Stroke 3.79
Stronger Leg 3.76
*Receptive Communication 3.71
Car Mobility 3.71
Better Endurance 3.68
Drive Again 3.66
Socialize/Date 3.66
Info Resources 3.66
*Bed Mobility 3.63
Hand Function 3.61
Home Access 3.61
General Pain 3.61
Pain In Arm 3.58
*Mood_Control 3.45
Depression 3.39
*Daily Prob Solving 3.34
Support Group 3.32
Group Conversation 3.26
Out Of House More 3.21
Anxiety 3.21
Sexual Intimacy 3.08
*Stairs 3.08
Work 2.97
Projects Around the House 2.95
Skin 2.92
DME 2.74
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Table 3.4:  Mean overall importance score and ranks by gender

*=FIM item
Subject Goal All women N=18 ;
Balance 4.39 Info_No_Second_Stroke 4.35
*Remember Things 4.17 *Bathroom I'ly 4.25
*Independent Walking 4.17 Balance 4.15
*Communicate Wants/Needs 4,11 *Independent Walking 4.15
Stronger Arm 411 *B&B 4.10
*Feeding 4.06 *Move Around Ind. 4.10
Stronger Leg 4.06 *Feeding 4.05
Info_No_Second_Stroke 4.00 *Dressing 3.95
Better Vision 3.94 Home Access 3.90
Concentration 3.94 Better Vision 3.85
*Move Around Ind. 3.94 *Remember Things 3.85
Info Resources 3.94 Info About Stroke 3.85
Car Mobility 3.89 Stronger Arm 3.80
*Bathroom I'ly 3.83 *Bathing 3.80
*Dressing 3.78 *Bed Mobility 3.80
*Bathing 3.78 *Receptive Communication 3.75
Socialize/Date 3.78 General Pain 3.75
Better Endurance 3.72 Drive Again 3.70
Info About Stroke 3.72 Concentration 3.70
*Receptive Communication 3.67 *Mood_Control 3.70
Drive Again 3.61 *Communicate Wants/Needs 3.65
Hand Function 3.61 Sexual Intimacy 3.65
Pain In Arm 3.61 Better Endurance 3.65
*B&B 3.61 Hand Function 3.60
Group Conversation 3.56 Depression 3.60
*Bed Mobility 3.44 Pain In Arm 3.55
Support Group 3.44 Socialize/Date 3.55
General Pain 3.44 Car Mobility 3.55
*Daily Prob Solving 3.39 Stronger Leg 3.50
Home Access 3.28 Info Resources 3.40
*Stairs 3.28 Anxiety 3.35
Out Of House More 3.17 *Daily Prob Solving 3.30
*Mood_Control 3.17 Out Of House More 3.25
Depression 3.17 Support Group 3.20
Anxiety 3.06 Skin 3.15
Projects Around the House 2.83 Work 3.10
Work 2.83 Projects Around the House 3.05
Skin 2.67 Group Conversation 3.00
DME 2.56 DME 2.90
Sexual Intimacy 2.44 *Stairs 2.90
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Table 3.5:

*=FIM™ jtem

Subject Goal <65 M+F n=19
*Independent Walking 4.21
Stronger Arm 411
*Feeding 411
*B&B 4.05
*Bathroom I'ly 4.05
Stronger Leg 4.05
Move Around Ind. 4.05
Better Vision 3.95
Pain In Arm 3.95
Balance 3.95
Info_No_Second_Stroke 3.95
*Dressing 3.89
*Remember Things 3.84
Hand Function 3.84
Home Access 3.79
*Bathing 3.79
General Pain 3.79
Drive Again 3.63
Communicate Wants/Needs 3.63
Info About Stroke 3.63
Concentration 3.58
Better Endurance 3.53
Depression 3.53
Car Mobility 3.53
*Receptive Communication 3.47
*Bed Mobility 3.42
Socialize/Date 3.42
*Daily Prob Solving 3.26
Work 3.26
Anxiety 3.26
*Mood_Control 3.26
Sexual Intimacy 3.21
Support Group 3.16
Info Resources 3.16
DME 3.11
Out Of House More 3.00
Group Conversation 3.00
*Stairs 2.95
Projects Around the House 2.63
Skin 2.63
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Mean overall importance score and rank by age group

Subject Goal >65 M+F n=19
Balance 4.58
Info_No_Second_Stroke 4.42
*Remember Things 4.16
Info Resources 4.16
*Communicate Wants/Needs 411
*Independent Walking 4.11
Concentration 4.05
*Bathroom I'ly 4.05
*Feeding 4.00
*Move Around Ind. 4.00
*Receptive Communication 3.95
Info About Stroke 3.95
Socialize/Date 3.89
Car Mobility 3.89
Better Vision 3.84
*Dressing 3.84
*Bed Mobility 3.84
Better Endurance 3.84
Stronger Arm 3.79
*Bathing 3.79
Drive Again 3.68
*B&B 3.68
*Mood_Control 3.63
Group Conversation 3.53
Stronger Leg 3.47
Support Group 3.47
Home Access 3.42
Daily Prob Solving 3.42
Out Of House More 3.42
General Pain 3.42
Hand Function 3.37
Projects Around the House 3.26
Depression 3.26
Pain In Arm 3.21
Skin 3.21
*Stairs 3.21
Anxiety 3.16
Sexual Intimacy 2.95
Work 2.68
DME 2.37




Table 3.6 below provides a comparison by group of the Pearson correlation
coefficients of average importance score and the spearman correlation coefficients of rank
order of importance scores. The biggest subgroup difference in score and ordering of the
goals is between young and old (Pearson correlation coefficient 0.53 and Spearman
correlation coefficient 0.51) and this difference is greatest in young and old women
(Pearson correlation coefficient 0.33, Spearman correlation coefficient 0.28). Because of
the low agreement amongst participants in the smaller subgroups (young women vs old

women) we did not include comparisons of goals by the smaller groups.

Table 3.6: Pearson and Spearman Correlations Comparisons By Group

Pearson Spearman
Reliability | Rank Order
Male/Female 0.64 0.61
Old/Young 0.53 0.51
Old/Total 0.88 0.86
Young/Total 0.86 0.84
Male/Total 0.89 0.87
Female/Total 0.92 0.89
Male<65/Male>65 0.49 0.54
Female<65/Female>65 0.33 0.28

The average score for goals within the total sample ranged from 2.74(DME) to 4.26
(balance). All items were seen as important to the participants and should continue to be
addressed in rehabilitation. Table 3.7 contains the goals that scored >4 on overall
importance in the overall sample and within each of the subgroups. The goals that scored
>4 in all groups included independent walking and feeding. Balance and information about

how to prevent another stroke received a score of >4 in all groups except for the young
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stroke survivors. Using the bathroom independently scored >4 in all groups except the

grouping of all women.

Table 3.7:  Goals with mean overall importance score >4

GOALS WITH AVERAGE SCORE >4
Total All
Sample | women | Allmen | All<65 | ALL>65
GOAL n=38 n=18 n=20 n=19 n=19
balance * * * *
info no second stroke * * * *
independent walking * * * * *
feeding * * * * *
bathroom independently * * * *
move around independently * * * *
remember things * * *
communicate wants and
needs * *
stronger arm * *
stronger leg *
bowel and bladder * *
info on resources *
concentration *

There were not many items that received a score of <3 indicating all goals were
seen as important to the stroke survivors. The goals that did receive a score <3 for the
entire sample include work, completing projects around the house, skin health and DME.
None of the goals were consistently ranked at the bottom in all groups. Sexual intimacy
was ranked lower for both the >65 group and the women. Group conversations were ranked

towards the bottom for men and those <65.
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Table 3.8:  Goals with average overall importance score of <3

GOALS WITH AVERAGE SCORE OF <3
Total All
Sample women All men | ALL <65 ALL >
GOAL n=38 n=18 n=20 n=19 65 n=19
work * * *
projects around the house * * *
skin * * *
DME * * * *
sexual intimacy * *
stairs * *
group conversations * *
out of the house more *

IMPORTANCE PEROFRMANCE ANALYSIS RESULTS:

After considering the overall importance ratings for overall stroke recovery for each
goal, we examined the importance ratings for each individual and how they were associated
with their current performance. Table 3.9 has the reliability of respondents as an overall
group and by subgroup. For the group overall, the reliability for performance was very
high (.89) indicating the group was similar in their overall performance level and
performance ratings. The subgroups also had good overall reliability for performance

(women .80, men .81, young .80, and old .81)
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Table 3.9:  Reliability of Performance and Importance Ratings

IPA RELIABILITY
IMPORTANCE IPA PERFORMANCE IPA
RELIABILITY RELIABILITY

(Cronbach’s Alpha) (Cronbach’s Alpha)
Total 0.79 0.89
All Men (n=20) 0.57 0.81

All Women

(n=18) 0.71 0.80
All <65 (n=19) 0.67 0.80
All 265 (n=19) 0.72 0.81

Table 3.10: Correlations for Importance Ratings for IPA

Pearson Correlation Spearman Rank Correlation
Male/ Female .668 729
<65 />65 440 470
Young Men/Old Men 219 315
Young Women/Old Women .389 243

The importance ratings for the overall group had good reliability (Cronbach’s alpha
=.79). The subgroups also had good reliability with their importance ratings (women
Cronbach’s alpha=.71, young Cronbach’s alpha= .67, and old Cronbach’s alpha=.72), but
the men were less reliable than the other groups (Cronbach’s alpha=.57) indicating that for
some goals they did not agree on the importance. When the men were further divided into
old and young groups, their reliability decreased slightly (Cronbach’s alpha for men <65
=0.513 and for men >65= 0.461. For the men, the goals that had the most variability in
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scoring included depression, driving, support group, work, DME, and sexual intimacy.
Young men also had high variability in their responses on anxiety, concentration and
socialization whereas old men had variable ratings on stairs.

Importance averages and ranks were also compared for the young and old groups
and male and female groups. Men and women agreed more (Pearson correlation =.668)
on scores than the young and old groups (Pearson correlation =0.440).

Because of the decreased reliability amongst the smaller sub groups, IPA graphs
were plotted for the sample a whole (n=38) and for the men (n=20)/women (n=18) and old
(n=19)/young (n=19), but not for the smaller groups (i.e. young men (n=10), young women
(n=9)).

Figure 3.4 has the IPA for the entire sample (median score for importance = 3.97
and median score for performance = 4.08). The goals that are in the “focus here” quadrant
include: leg strength, balance, hand function, driving, arm strength, memory, and walking.
All FIM™ jtems except stairs are above the importance median line indicating they are all
important items for the individuals. Items that were in the poor performance low
importance area included work, sexual intimacy, and house projects. Items that were in
the high performance, but low importance category included skin, home access, arm pain
and DME.

When the diagonal line where performance=importance was included in the graph,
there are more goals included as focus areas, including the majority of the goals that are in
the “low priority” area in the traditional IPA graph. For the whole sample, the additional
goals should be focused on including work, house projects, endurance, problem solving,

stairs, concentration, and seeing friends or dating more.
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Similarly, with each of the subgroup samples, more goals were identified as
important when the diagonal line of performance=importance is utilized. For women,
driving, getting out of the house, stairs, house projects, problem solving, and seeing
friends/dating were included as goals to focus on. For men work, sexual intimacy, house
projects, stairs, concentration, and problem solving were also included.

Recall that there were two importance ratings, the first the subjects were asked to
rate importance of the goals for all stroke survivors and for the IPA they were asked the
rate the importance of the goals for them specifically. The subjects agreed more on the
importance rating for the entire stroke population (Table 3.6) than they did for their

personal importance rating (Table3.10).
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Figure 3.4: TOTAL SAMPLE IPA
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The male and female subgroup IPA are included here in Figures 3.2 and 3.3 respectively.
(Male median performance= 4.0 and median importance= 3.95, Female median
performance = 4.17 and median performance = 3.94). Similar to the overall groups, both
men and women ranked all FIM™ items above the median importance score, except for
stairs. In the “focus here” quadrant, both men and women included balance, memory, hand
function and walking. Women also included concentration and bowel and bladder goals
whereas the men included driving, arm strength, hand function, and vision. Sexual
intimacy and work were rated as lower importance for females despite having similar
performance ratings to males.

The median performance value for old stroke participants was 4.00 and the median
importance value was 4.11. For young stroke survivors the median performance value 4.05
and the median importance value was 3.95. When comparing older stroke survivors to
younger stroke survivors, (Figure 3.4 and 3.5) both included memory, arm, strength, and
leg strength in their focus here quadrant. Young stroke survivors also had driving, hand
function and balance, whereas older stroke survivors had bowel and bladder and problem
solving. Sexual intimacy and work had lower importance ratings in older stroke survivors

despite having similar performance ratings on these items to the younger stroke survivors.
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Figure 3.5: Male IPA
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Figure 3.6: Female IPA

Female Sample Importance Performance Analysis

5.007]

4.50

4,00

Q

FOCUS HERE ision

o

leg s
[memony}s e
o

arm strength
d

1xiety|°

bed mob|bathing

olhome access

IMPORTANCE

3.50

3.00

250

communication‘

pression

house projects

mood control

car ""°b|supportH
)

PERFORMANCE

59

-
in
2




Figure 3.7:

<65 IPA
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Figure 3.8:

>65 IPA
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Figure 3.9 has a list of which goals are included in quadrant one for the total sample and
each of the subgroups. There is also a description of the reasons why a goal did not end
up in quadrant one (i.e., it was rated as important enough, but performance was better than

the median).

Figure 3.9: Comparison of quadrant one goals for each group

COMPARISON OF IPA QUADRANT 1 GOALS BY SAMPLE GROUP

GOAL TOTAL FEMALE MALE | YOUNG | OLD
Balance * * * *
Hand * * * *
Memory * * * *
Walk * * * *
leg strength
anxiety
driving
vision

arm strength

endurance

concentration

bowel and bladder

problem solving

*=goal included in quadrant one

not in quadrant one because has higher performance rating

has higher performance and lower importance

DISCUSSION

In this investigation we described similarities and differences in the importance of
goals after a stroke and considered how current performance may impact importance

ratings. The agreement amongst the total group and each subgroup demonstrated a reliable
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overall preference pattern. For this group of participants, the IPA analysis demonstrated
similar focus areas for individuals with chronic stroke.

Similar to previous findings®®, walking, better us of arm and hand, and improved
speech were listed in the top 5 goals for these participants, but unlike previous studies,
return(ing) to work and driving was not. Unlike the previous survey of goal priorities,®
driving and work were not ranked as highly important goals. While return to driving did
score in the top half of goals for all groups and did have an overall average score of 3.66,
it was not listed as a top 2 goals for any subgroup. However, when utilizing IPA to create
a visual of the most important goals to an individual, men did include driving in the “focus
here” quadrant, indicating that when performance and importance are considered together,
different goal priorities are highlighted. Return(ing) to work scored towards the bottom of
the goal list for the overall sample (37/40), for women (37/40), men (36/40), those <65
(29/40) and those >65 (39/40). Previous investigations indicate return to work goals often
emerge 6-9 months after a stroke when an individual is living back in the community and
has adjusted some to their residual deficits after a stroke.>” The average time since stroke
for our sample was over 8 years post stroke. It is possible goal priorities for these
individuals changed in the years post stroke and return to work goals may have been more
of a priority in the initial years after their stroke.

While our sample showed greater differences by age than gender, a comparison of
rank of goals and the IPA found some differences by gender. In overall importance, men
ranked continence and using the bathroom independently as top 10 goals whereas women
had communication and concentration goals in their top 10. Studies on gender differences

related to stroke have focused more on causes and outcomes and not on goal priorities.
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One small qualitative study from Sweden did report women’s goals were related to a return
to cooking and sewing whereas the men’s goals were related more to driving and home
maintenance. In our sample women and men rated return to driving similarly in overall
average: men (3.70), women (3.61), and rank: men (18/40), women (21/40).

There were also differences in the ranking of sexual intimacy by men and women,
with men and younger stroke survivors rating it as more important. In the IPA comparison
by gender, men also ranked sexual intimacy with higher importance despite both men and
women having similar performance levels. There are many possible reasons for a decrease
in importance for sexual intimacy including the stroke lesion, medications, cognitive
changes or depression.*® While these results suggest a difference by gender, it is important
for the clinician to consider all possible reasons and have discussions with the stroke
survivor about their individual goals regarding sexual expression and intimacy.*

We considered two suggested methods to interpret our IPA. First, we looked at the
quadrants utilized in the original IPA analysis®’. Second, we visualized the data with an
additional delineation where performance=importance.®” When the additional delineation
diagonal line was utilized more goals shifted from the “low priority” to the “focus here”
group. The next step to determine which method accurately interprets goal priorities of
stroke survivors will be to use both methods in discussions with stroke survivors and get
their feedback on the visual representations of their goals.

Similar to previous studies, 3% our investigation found more differences in rank
of goals by age, especially when comparing old and young women. The top ten goals for
the younger group included items at the impairment level such as arm and leg strength as

well as bowel and bladder control. The older group’s goal differences included
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information, communication, and concentration. Sharing information about what previous
stroke survivors deemed most important by age and gender could facilitation goal
discussions with individuals during acute rehabilitation. In the IPA young stroke survivors
rated return to driving as more important. This is similar to previous findings that reported
a return to driving as an important goal for young stroke survivors.®

Because the FIM™ is required documentation in IRFs, and is one area in which
rehabilitation hospitals are compared, the content of the FIM™ tend to guide goal
discussions in team conferences and during the development of the interdisciplinary
treatment plan. All items on the FIM™, except stairs, were ranked high in the groups and
subgroups, and the ratings on these areas were not influenced by current performance (i.e.,
they remained in the important range on the IPA whether the individual was performing
well on the item or not).

However, there were also many items that were rated as more important by the
participants that are not included on FIM™ documentation. These items include balance,
arm strength, leg strength, and vision. These impairment level items are not measured by
the FIM™.®8 Having required objective measures of these items in inpatient rehabilitation
would provide more information to consumers about how IRFS are addressing these
important areas.

Recent changes to Medicare outpatient documentation requirements now require
more objective measures of progress during therapy services. A recent handout regarding
the G Code requirements explains the change as follows: “The Middle Class Tax Relief
and Jobs Creation Act (MCTRJCA) of 2012 amended the Social Security Act to require a

claims-based data collection system for outpatient therapy services, including physical
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therapy (PT), occupational therapy (OT), and speech-language pathology (SLP) services.”
(G CODES) Having similar outcome measurement requirements in inpatient
rehabilitation, with the same flexibility to choose measures that are important to the patient,
could increase the spectrum of goals that are addressed during rehabilitation and improve

patient centered care.

LIMITATIONS

While this investigation shares important information about goal priorities after a
stroke, there are some limitations that should be considered. While the sample was large
from a qualitative structured interview perspective, it was small from a survey perspective.
A development of a survey that can be disseminated to a larger number of stroke survivors
in all four groups (M/F <65 and M/F >65) would help validate the findings. The average
time since stroke for this sample was over 8 years, which makes the findings more relevant
to chronic stroke survivors than more acute stroke survivors. It is unclear at this time if the
results of this study can be generalized to all stroke survivors because this sample had been
living in the community for months to years post stroke. Conducting further investigation
utilizing similar research methodology during other phases of stroke recovery would
provide valuable information regarding acute stroke survivors goal priorities. Also, since
the recipients were required to have a MOCA score indicating mild-no cognitive
impairment, these results may not be indicative of the goal priorities of individuals with
more significant cognitive impairment. Finally, this group of stroke survivors self-reported
level of functioning was high, therefore the results could be more indicative of individuals

at a higher functional level. While there are some limitations to the study, it still provides
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important unique information about gender and age differences in goal priorities amongst

community dwelling chronic stroke survivors.

CONCLUSIONS

In conclusion, this study reported goal priorities after a stroke and shared gender
and age differences in goal rankings. The most important goals to individuals included
balance, walking independently, feeding, and bathing. Women also prioritized
communication and concentration whereas men prioritized bowel and bladder continence.
IPA was used to visualize current goal priorities for an individual or group based on current
performance and importance ratings. This analysis could be used in the future to frame
goal discussions with clients to help guide patient centered goal discussions and make them

more effective.
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CHAPTER 4. GOAL ATTAINMENT

INTRODUCTION

Stroke is one of the leading causes of disability around the world.>® As more people
survive their stroke, there has been increased interest in determining what factors may
predict an individual’s recovery trajectory after a stroke.

Studies have identified gender differences in the risk factors and acute management
of stroke, which may impact an individual’s recovery. Women tend to be older than men
when they have their stroke, and have hypertension and atrial fibrillation more often than
men.®® Men have been found to be more likely to drink, smoke, have diabetes and
hyperlipidemia prior to their stroke.®® During acute care, women were less likely to receive
standard of care treatment interventions for stroke management including DVT
prophylaxis at 48 hours, and antithrombotic by 48 hours.”® Women were also less likely
than men to receive antiplatelets, statins, and tPA after an ischemic stroke.®® These gender
differences were noted in the care and management of stroke survivors despite no
difference in baseline stroke severity.®

The American Heart Association (AHA) has demonstrated an increased awareness
and interest in gender differences in stroke occurrence and management, and recently
included gender specific guidelines for prevention and management of stroke.”* A recent
study summarized information about risk factors for stroke that are specific to women,
including endogenous hormone levels, exogenous hormone therapy, pregnancy, parity, and
timing of menarche and menopause.’?

When considering gender differences and what factors contribute to recovery, it is

important to have an understanding of what outcome measures are utilized to measure
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improvement after a stroke. Functional recovery and discharge disposition are common
measures of rehabilitation effectiveness.”®™* Our study focused on functional recovery

after stroke rehabilitation.

Common functional measures:

Two standard functional measures are the Barthel Index”’® (BI) and the Functional
Independence Measure (FIM™).28 The Bl is a measure of independence in 10 areas of
function: feeding, bathing, grooming, dressing, bowel, bladder, toileting, transfers,
mobility and stairs. Scores range from 0-100, with a higher score indicating higher
function. The FIM™ measures function in 18 areas. Along with the 10 items on the BI, it
also includes toilet transfers, tub transfers, measures of expressive and receptive
communication, social interaction, memory, problem solving, and separate measures for
dressing upper body (UE) and lower body (LE). FIM™ score ranges from 18-126 and a
higher score is indicative of higher function.

Many factors are associated with functional recovery after stroke. Inpatient
rehabilitation admission scores are strong predictors of long term functional outcomes.’’
When individuals were grouped based on their admission FIM™ scores, it was found that
with an admission FIM™ >80 almost all discharged to home, and with an admit FIM™
<40 almost all discharged to a nursing home.”® An admission FIM™ of >60 indicated a
higher probability of functional improvement during rehabilitation.”

The results are mixed when other factors are considered in stroke rehabilitation
outcomes. In young stroke survivors, female gender, age, and the presences of aphasia or
neglect predicted a lower functional recovery.”® Another study suggests that the variables

most important to predicting recovery following a stroke are disability on admission,
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urinary incontinence, degree of motor paresis, disorientation, and poor sitting balance, and
the factors less relevant were gender, ethnicity, and location of the stroke.®° Being female,
living with family, having premorbid disability and neglect have been associated with
decreased odds of discharging home after a stroke.®!

Some observational studies have used a cut off score on the total FIM™ or Barthel
score to measure progress, whereas others have looked at the individual items to see where
recovery happens. When considering who reaches an independence level on the items on
the Barthel, it was found the items individuals were most likely to reach independence
included bowel and bladder, transfers, and walking, and the items least likely were bathing,
dressing, grooming and stairs.2 The BI items that required the longest recovery time
included dressing, stairs, and bathing.8® Another study investigated stroke survivor’s odds
of reaching a score of 115 or higher at discharge from IRF and found admission FIM™,
age, gender, aphasia and neglect all decreased ones odds of reaching that level.”® Another
study considered which individuals reached independence in eating, grooming, and UE
dressing, and supervision level at transfers and continence. 26.1% of individuals reached
this stage, and those who lived alone prior to their stroke had increased odds of reaching

this stage.*®

Gender impact on stroke outcomes:

There are reported gender differences in occurrence of stroke,® treatment after a
stroke®¥84and outcomes after a stroke’®2848 put it is unclear why these differences occur.
Gender differences in stroke outcomes are well documented in many observational
studies.”®898283 Most of the current observational studies report men tend to have a better

recovery after a stroke than women. Some report female gender is a prognostic factor for
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failure to reach independence with ADLs,” and men have been shown to have better odds
of achieving independence in stair climbing and ADLs.2® When considering FIM
efficiency, female sex was associated with lower change in FIM score and lower discharge
FIM.8 Factors that decreased odds of discharging home included being female, living with
family, having premorbid disability, or neglect.®!
One recent study utilizing data from an observational study in the Texas valley was able to
show that patient demographics and prestroke clinical factors explained 41% of the sex
difference in stroke outcomes.?

In contrast, other studies have found gender is not an important factor in recovery
18087 or beneficial towards reaching rehabilitation goals, and one recent investigation
found being female made one more likely to reach rehabilitation goals.28 When a group
investigated whether individuals met their goals during inpatient rehabilitation they found
that most of the time, the goals set by the clinicians were not met. Factors that were
associated with not meeting goals included age, comorbidities, being African American,
number of complications, and having a right brain stroke. Factors that made one more
likely to reach or exceed goals were longer length of stay, admission FIM™ score, and

being female.®

Social Support:

Because women typically outlive their spouses and have strokes at a later age, one
possible explanation for the gender difference in stroke outcomes could be the presence of
a caregiver to offer support and assistance. After a stroke, women are more likely to be
discharged to a chronic care facility and men are more likely to be discharged home.8

Women report lower perceived caregiver availability than men.*® However, other studies
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that had as a requirement for inclusion the presence of a caregiver, still found women had
worse outcomes than men, even when a caregiver was present.82 When considering factors
that contribute to death, an M1 or another stroke, gender or being married or living alone
was not a predictor, but social isolation was a predictor for these negative outcomes,?
where social isolation was defined as “knowing fewer than 3 people well enough visit
within their home”.

There have been some findings that partially explain the gender difference in stroke
outcomes. Women are typically older when they have their first stroke, and are more likely
to have a lower pre-stroke functional status by the time they have a stroke.> Women also
are less likely to have a caregiver to assist with their needs when they go home.®® However,
none of these explanations have been able to fully explain the gender difference in stroke
outcomes.

Gender has also been shown to influence the type of assistance Japanese individuals
receive following a stroke.?® Men tended to live with their spouses, whereas women tended
to live with other family members. Also, men received more support from family members

and had less active lifestyles than women.®

METHODS
Population:

Participants were Medicare fee-for-service beneficiaries who were discharged from
inpatient rehabilitation facilities in 2013 and 2014 after sustaining a stroke. The sample
was drawn from the Medicare files for Inpatient Rehabilitation Patient Assessment
Instrument (IRF-PAI) submissions, and then linked by beneficiary ID to the Beneficiary

Summary Files, and Medicare Provider Analysis and Review (MedPAR) claims. The
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sample included patients who were discharged from an IRF from January 1, 2013-
December 31st 2014 after receiving rehabilitation for a stroke.

The MedPAR file contains (Part A) claims data for inpatient stays including acute
care hospitals, inpatient rehabilitation facilities (IRF) and skilled nursing facilities (SNF).
For this analysis only individuals admitted to IRFs was included. The MedPAR file was
used to get information about the type of stroke, and whether the individual received tissue
plasminogen activator (tPa) during their acute care stay. The Beneficiary Summary Files
were utilized to gather information regarding the subject’s race/ethnicity, previous level of
disability and their socioeconomic status (Medicare/Medicaid eligibility). The IRFPAI
files were utilized to gather rehabilitation specific information including FIM admission
and discharge scores, IRF length of stay, as well as who the individuals were living with

prior to their stroke.

Inclusion/Exclusion:

Inclusion: Diagnosis of stroke with the following ICD-9 codes: Hemorrhagic
stroke (430-432) Ischemic Stroke (433-434) Acute CVD-ischemic (436) and late effects of
CVD (438) and received inpatient rehabilitation after discharge from acute care hospital.

Exclusion: Individuals without a prior acute hospital stay within 1 day of IRF
admission, individuals who lived in an institution prior to their stroke, individuals who had
an IRF length of stay less than 3 days, and individuals who had a prior IRF stay for the
same diagnosis.

The following figure (4.1) provides a flow sheet of the total sample and the number

removed for each exclusion.
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Figure 4.1: Flow sheet inclusion criteria

a stroke n=185,173

Medicare beneficiaries discharged from IRF in 2013 and 2014 following

¥

Number
Exclusion Criterion Excluded
No prior acute hospital stay within 1 day of IRF
admission 42,479
Living in institution prior to hospitalization 3,878
Rehab LOS < 3 days 3,398
Prior IRF stay for same impairment 5,163
Not first rehab stay 4,707

% of original
sample

77.10%
74.90%
73.10%
70.30%
67.80%

¥

Study sample n=125,548

Because the majority of the subjects available in the Medicare files are individuals 65 years

or older, this analysis compared goal attainment by gender and not by age.

Intendent and Dependent Variable:

Independent variable: Gender

Dependent variable: FIM™ score at discharge and social support
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FIM™ score at discharge for each individual FIM™ item, dichotomized as >5 or <5. A
score of 5 represents a requirement of “supervision” assistance only for basic activities.
This cutoff was selected based on clinical experience: with shortened length of stay in
rehabilitation, individuals who discharge at a supervision level or above on the FIM™
items demonstrate good physical recovery from their stroke and have potential to recover
to full independence in the months post discharge.

A score of 5 for self-care and transfer items indicates the individual can physically
complete the task and only requires supervision, or set up of the item. Reasons for
supervision could include the need for verbal cues on technique or cues for safety
awareness. Set up includes clothes retrieval and the donning of orthotics, but once the
patient has the clothes/supplies they are able to complete the task without further physical
assistance.

For the mobility and stairs FIM™T™ jtems, a score of 5 indicates the following: A
score of 5 for mobility indicates the individual can walk or propel their wheelchair at least
50 feet without any assistance, or 150 feet with supervision. A score of 5 for stairs indicates
the individual can go up and down at least 4-6 steps without any assistance, or 12-14 steps
with supervision.

For comprehension and expression a score of 5 indicates the individual can
comprehend and express statements about daily needs 90% of the time and only rarely
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(<10% of the time) requires assistance. For social interaction, the individual can participate
in activities with others and interact appropriately most of the time (>90%), and only
requires assistance during stressful or unfamiliar situations.

For problem solving an individual who scores a 5 only requires assistance solving
routine problems under stressful or unfamiliar situations, which can only occur up to 10%
of the time. Similarly a score of 5 for memory indicates the individual remembers people
routines and tasks >90% of the time, and only requires assistance during stressful or
unfamiliar situations.

Social Support: Based on who was living with the individual prior to their stroke. 3
categories: 1: Lived Alone, 2: Lived with family or spouse, 3: Lived with a hired caregiver.

Table 4.1 provides a summary of the variables included in the analysis.

Clinical Covariates:

Admit FIM™: Admission FIM™ score for each individual FIM™ item, score of 1-7.
Individuals who scored 0 “did not occur” on admission had scores changed to a 1.

LOS: Rehabilitation length of stay. 4 categories determined based on average length of
stay: (15.42 days, SD 7.4), and clinical judgement 1: <10 days, 2: 11-22 days, 3:23-35
days, and 4: 35+days

Elixhauser comorbidity: This comorbidity index was chosen as it has an extensive list of

comorbidities that might interfere with an individual’s progress during rehabilitation and
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has been used extensively with claims data.’® There is another more stroke specific
comorbidity index,% but it was not used because it requires a grade of the level of
functional impairment based on the comorbidity and that information was not available in
our claims data.

(The 30 comorbidity areas for the elixhauser comorbidity index are:

1. congestive heart failure 17. lymphoma

2. cardiac arrhythmias 18. metastatic cancer

3. valvular disease 19. solid tumor with metastasis
4. pulmonary circulation disorders 20. rheumatoid arthritis

5. peripheral vascular disorders 21. coagulopathy

6. hypertension 22.obsesity

7. paralysis 23. weight loss

8. other neurological disorders 24. fluid and electrolyte disorders
9. chronic pulmonary disease 25. blood loss anemia

10. diabetes uncomplicated 26. deficiency anemias

11. diabetes complicated 27. alcohol abuse

12. hypothyroidism 28. drug abuse

13. renal failure 29. psychoses

14. liver disease 30. depression

15. peptic ulcer disease, excluding bleeding

16. AIDS

Elixhauser: 3 categories 1: no comorbidities, 2: 1-2 comorbidities, and 3: 3+
comorbidities.

Type of stroke: 3 categories 1: Hemorrhagic Stroke, 2: Ischemic Stroke, and 3: Unknown
tPA received: Whether the individual received tPA during their acute care admission for
their stroke. Dichotomized as yes/no

Disability prior to stroke: Yes/no if subject was on disability prior to their stroke
Sociodemographic and Economic Status Variables

Age: 5 categories: <70, 70-74,75-79, 80-84, 85+
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Race/Ethnicity: Four categories:

Hispanic, 4: Other

1:White/NonHispanic, 2: African American, 3:

Dual Eligibility: Yes/No if individuals were receiving coverage from Medicaid and

Medicare.
Table 4.1:  Variables in analysis
Variable Variable Variable Type Category Description Data Source
Description s gory P
Dependent . . Score on each FIM item
Variable FIM at discharge Categorical 2: 35 or <5 IRF-PAI
Independent . .
Variable Gender Categorical 2: M/F MedPar
3: no (lived alone), yes (lived
|
ndep.endent Social Support Categorical with family or spouse) , hired IRF-PAI
Variable .
caregiver
Covariate Age Categorical | 5:<70, 70-74, 75-79, 80-84, 85+ MedPar
Beneficiary
Covariate Race/Ethnicity Categorical 4: white, black, Hispanic, other Summary
File
Beneficiary
Covariate Medicare+Medicaid Categorical 2: yes/no Summary
File
Beneficiary
Covariate Disability Categorical 2: yes/no Summary
File
Covariate Elixhauser Comorbidity Categorical 3:no como.rk?lt.jltles, 1-2 IRE-PAI
Index comorbidities, 3+
Covariate FIM score on. e?Ch ttem Continuous Range from 1-7 IFR-PAI
at admission
. . . 4: <10 days, 11-22 days, 23-35
D -
Covariate ays in rehab Categorical days, and 35+ days IRF-PAI
Covariate TPA received Categorical 2:Yes/No MedPar
Covariate Type of Stroke Categorical 3: Hem/Ischem/Other MedPar
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Analysis:

First we calculated descriptive summaries to describe the sample, means and
standard deviations for continuous variables (e.g. age, LOS) and frequencies and
percentages for each of the categorical variables: (e.g. gender, race, Medicare+Medicaid,
caregiver presence, disability, elixhauser comorbidity score, admit FIM™, days in rehab,
tPA received).

Next, we stratified the sample by gender and compared the two groups on all
covariates. To compare the two groups, a Chi Square test was used for categorical variables
and a two-sided independent t-test was used for continuous variables.

To determine if social support mediates the effect of gender on goal attainment, we
performed logistic regression models using the GLIMMIX procedure. The generalized
linear mixed model was used to take into account the random effects of individual hospitals
or geographic regions. The outcome was goal attainment (target= FIM >5) FIM.

First model- association of gender with goal attainment while adjusting for age,
sociodemographic and economic status variables (race/ethnicity and Medicare+Medicaid)
and clinical covariates (admit FIM™, days in rehab, elixhauser comorbidity, type of stroke,
tPA received and disability prior to stroke).

Second model- association of gender on goal attainment while adjusting for all of the
above + social support variable.

Statistical analysis was completed in both SPSS and SAS, version 9.4, and tested for

significance at a 0.05 alpha level (p<.05).
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RESULTS
Participants:

Table one presents demographic information about the total sample and comparison
of the sample by gender. The final sample size was 125,548 with 58,715 men and 66,833
women. The two groups were statistically different in all categories except whether they
received tPA or not. The male group was more likely to be white, and the female group
had a higher black population. Men were more likely to be living with a spouse or friends
prior to their stroke (80.4% vs 64.1%), and women were more likely to be living alone
(34.9% vs 19.1%). More women were dual eligible for both Medicare and Medicaid
(23.0% vs 16.0%) and more men were on disability prior to their stroke (23.0% vs 19.0%).
Stroke type, while statistically different between the two groups was closer with 86.8% of
men having an ischemic stroke vs 88.3% of women. Women were older (76.7 years vs
74.8 years) and had more comorbidities (4.0 vs 3.8). Women had slightly shorter LOS
(15.4 days vs 15.5 days). Total admission and discharge FIM scores between the two
groups were similar between the two groups (Admit FIM Women 54.0 admit FIM men
54.0) and (Discharge FIM women 81.2 and discharge FIM men 81.6). However, men
tended to have higher motor scores at admission and discharge than the women.

As Table 4.3 shows, when each individual FIM™ item was considered, there were
some differences by gender on who was admitted or discharged at a FIM™ level of 5 or
better for each individual FIM™ item. Statistically more men were admitted with a FIM
score of 5 or better for most of the motor FIM™ items including: bathing, UE dressing,
toileting, bowel control, all transfers, walking and stairs. Women were more likely to be

admitted with a FIM™ score of 5 or better in expression and social interaction. At
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discharge, more men discharged at a FIM™ score of 5 or better in UE dressing, tub
transfers, walking, and stairs. More women discharged with a score of 5 or better in

expression and social interaction, eating, and bladder control.

Table 4.2:  Sample Characteristics

Total Male Female p-value
N 125,548 58,715 66,833
Race/ethnicity <.0001
White 75.4% 76.1% 74.9%
Black 15.0% 13.7% 16.1%
Hispanic 6.0% 6.2% 5.7%
Other 3.4% 3.6% 3.1%
Unknown 0.3% 0.5% 0.2%
Social support <.0001
Family/friends 71.8% 80.4% 64.1%
Paid/other 0.7% 0.5% 1.0%
None 27.5% 19.1% 34.9%
Dual eligible 19.7% 16.0% 23.0% <.0001
Disability 20.8% 23.0% 19.0% <.0001
Stroke type <.0001
Ischemic 88.3% 87.6% 89.0
Hemorrhagic 9.43% 9.9% 9.0%
Other 2.2% 2.5% 2.0%
tPA Received 6.9% 6.9% 6.9% 0.83
Variable: Mean (SD) Total Male Female p-value
Age 75.79(10) 74.8(9.8) 76.7(10.1) <.0001
Elixhauser Sum 3.9(1.8) 3.8(1.8) 4.0(1.8) <.0001
LOS 15.4(7.4) 15.5(7.7) 15.4(7.2) 0.0098
Admit total 54.1(18.2) 54.2(18.3) 54.0(18.1) 0.04
Admit cognitive 19.0(7.0) 18.9(7.1) 19.1(7.1) <.0001
Admit motor 35.1(13.5) 35.3(13.5) 34.9(13.5) <.0001
DC total 81.4(23.3) 81.6(23.3) 81.2(23.4) .004
DC cognitive 24.3(6.9) 24.3(6.9) 24.4(6.9) 0.03
DC motor 57.0(18.6) 57.3(18.5) 56.8(18.6) <.0001
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Table 4.3: FIM SCORE COMPARSION BY GENDER- UNADJUSTED
FIM rating > 5 FIM rating > 5

FIM item Total Male Female p-value FIM item Total Male Female p-value
Admit eat 614% 61.3% 61.4% 0.5 DC eat 87.6% 87.1% 88.0% <.001
Admit groom 323% 325% 32.2% 213 DC groom 78.7% 788% 78.6% .310
Admit bath 7.9% 8.2% 7.6% <.001 DC bath 53.8% 54.1% 53.5% .031
Admit dressup 189% 21.0% 17.0% <.001 DCdressup 66.3% 69.4% 63.5% <.001
Admit dresslo 4.5% 4.5% 4.4% .346 DCdresslo  50.0% 49.7% 50.2% 0.04
Admit toilet 5.8% 6.5% 5.2% <.001 DC toilet 528% 52.9% 52.8% .690
Admit bladder 314% 31.0% 31.8% .005 DC bladder 61.2% 60.3% 62.0% <.001
Admit bowel 50.1% 52.1% 50.0% <.001 DC bowel 74.4% 747% 742% .064
Admit tranbcw 2.3% 2.6% 2.1% <.001 DC tranbcw 53.7% 54.2% 53.3% .003
Admit trantlt 3.3% 3.8% 3.0% <.001 DC trantlt 53.2% 535% 53.0% .022
Admit trantub 4.1% 4.3% 3.9% <.001 DCtrantub  46.5% 47.1% 46.0% <.001
Admit walkwc 2.5% 2.9% 2.2% <.001 DC walkwc 57.0% 58.4% 55.9% <.001
Admit stairs 1.6% 1.9% 1.3% <.001 DC stairs 353% 37.7% 332% <.001
Admit comp. 424% 422% 42.6% 0.14 DC comp. 720% 719% 721% .380
Admit express 40.3% 39.4% 41.0% <.001 DCexpress 68.8% 68.1% 69.5% <.001
Admit interact 528% 52.2% 535% <.001 DCinteract 79.2% 78.8% 79.5% 0.0015
Admit probsol 22.3% 22.1% 225% 0.052 DC probsol  50.9% 50.8% 51.0% .635
Admit memory 25.1% 248% 25.4% 0.011 DC memory 525% 524% 52.7% .270
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Table 4.4:

Model Examining effect of gender and social support on D/C FIM score

Model Examining the Effect of Gender and Social support on D/C FIM Score

Eating Grooming Bathing Dressing Upper
Step One  Female 1.10(1.05,1.14) 1.04 (1,1.07) 1.05(1.03,1.08) 0.79(0.77,0.81)
Step Two Female 1.08 (1.03,1.13) 1.03(0.99,1.06) 1.03(1.01,1.06) 0.78(0.75,0.8)
Support (family/Friends) 1.00 1.00 1.00 1.00
Paid/Other 0.74 (0.6, 0.91) 0.65(0.56,0.77)  0.62(0.53,0.72)  0.61(0.52,0.72)
None 1.14 (1.08, 1.2) 1.09(1.05,1.13) 1.17(1.13,1.2) 1.12(1.09,1.16)
Bladder Bowel Transfers Toilet Transfers
Step One  Female 1.13(1.1,1.17) 1.08(1.05,1.11) 1.01(0.98,1.03) 1.05 (1.02, 1.08)
Step Two Female 1.12(1.09,1.15) 1.07(1.03,1.1) 0.98(0.96,1.01) 1.03(1,1.06)
Support (family/Friends) 1.00 1.00 1.00 1.00
Paid/Other 0.68(0.58,0.8)  0.65(0.56,0.76)  0.64(0.55,0.75) 0.63(0.54,0.74)
None 1.11(1.07,1.15 1.11(1.07,1.15 1.18(1.14,1.22) 1.17(1.14,1.21)

Support (family/Friends)
Paid/Other
None

1.00
0.61(0.52,0.72)

Memory

1.00
0.59(0.5,0.7)

Social Interaction

Stairs Comprehension Expression Problem Solving
StepOne  Female 0.9 (0.88, 0.92) 1.05(1.02,1.09)  1.09(1.06,1.13)  1.04(1.01, 1.07)
Step Two Female 0.88(0.85,0.9) 1.04(1.01,1.08) 1.09(1.05,1.12) 1.03(1,1.06)
Support (family/Friends) 1.00 1.00 1.00 1.00
Paid/Other 0.51(0.43,0.62) 0.67(0.56,0.8) 0.73(0.61,0.88) 0.62(0.52,0.74)
None 1.23(1.19,1.26) 1.09(1.05,1.13) 1.06(1.02,1.1) 1.06(1.02,1.1)
Dressing Lower Toileting Tub Transfers Walking
Step One  Female 1.12(1.09,1.15) 1.09(1.06,1.12) 1.02(0.99, 1.04) 1.03 (1.01, 1.06)
Step Two  Female 1.09(1.06,1.12) 1.07(1.04,1.1) 0.99(0.96,1.01) 1.01(0.99,1.04)

1.00
0.64(0.55,0.75)
1.24(1.2,1.27)

StepOne  Female 1.05 (1.02, 1.08) 1.07 (1.04, 1.11)

Step Two Female 1.04(1.01,1.07) 1.07(1.03,1.11)
Support (family/Friends) 1.00 1.00
Paid/Other 0.65(0.54,0.78) 0.59(0.5,0.71)
None 1.07(1.03,1.1) 1.05(1.01,1.1)
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ADJUSTED MODEL WITHOUT SOCIAL SUPPORT: Table 4.4 has the results for
each FIM™ item with the two models (with and without social support). Women had
higher odds of reaching the cutoff FIM™ score in 14/18 FIM™ items including eating,
grooming, bathing, LE dressing, toileting, bladder control, bowel control, toilet transfers,
comprehension, expression, interaction, problem solving, and memory. Men had higher
odds in 2/18 FIM™ items: UE dressing and stairs. There was no difference between the
two groups in 2/18 FIM™ items: W/C transfers and tub transfers.

MODEL WITH SOCIAL SUPPORT: When social support was added to the model,
women continued to have higher odds of reaching the FIM™ cutoff for all but one of the
FIM™ items, but the odds of women doing better decreased slightly. Walking was the one
FIM™ where the odds ratio changed from favoring women (OR 1.034 CI 1.008-1.061) to
not significant (OR 1.013 CI 0.987-1.039) when social support was added to the model.
When social support was included in the model, individuals who lived alone prior to their
stroke had higher odds of reaching the cutoff FIM™ score than individuals who lived with
a caregiver or lived with family or friends for all FIM™ items.

Table 4.5 includes the fully adjusted probabilities with confidence intervals for men
and women discharging at a supervision level for each FIM™ item. For most items, there
were not large differences in probabilities by gender. The items that were significantly
different included 2 areas where men performed better (stairs and UE dressing) and three

areas where women performed better (LE dressing, toileting and bladder co
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Figure 4.2: Probability of Supervision Level at Discharge By Gender-Fully Adjusted Model
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DISCUSSION

In this investigation we found that while men had better odds of reaching the cutoff
FIM™ score in the unadjusted model, women did better when the clinical, demographic
and socioeconomic covariates were included in the model. This was similar to recent
findings on goal achievement after rehabilitation that found women were more likely to
reach a FIM™ level goal established by the clinicians than men were.®

For the two FIM™ items where men continued to do better than women after
adjusting for all the covariates, there are plausible clinical explanations. The UE dressing
FIM™ item is a harder task for women than for men because women typically must don a
bra as well as a shirt. Donning a bra is one of the most challenging dressing tasks, as it
requires fine motor dexterity as well as strength in both hands. Even when a bra is used
that doesn’t require fasteners, the material is typically elastic and requires strength from
both arms to don and adjust the bra appropriately. Stairs is the most challenging item on
the FIM™ gcale as it requires good trunk stability and at least some strength in the affected
LE. Previous research has indicated men may do better than women after a stroke
secondary to premorbid strength differences.®> Being physically stronger prior to the stroke
could explain why men tend to do better on stairs, and equally well to women on transfers
and walking.

Our results, that women do better after stroke rehabilitation is different from many
previous studies that reported men had better functional outcomes®®%* and discharge

disposition®1:84 than women. A recent systematic review reported that while most studies

do report men do better than women many did not adjust for typical covariates such as age
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and stroke severity.? Similar to previous research, we found that the older and individual
was when they had their stroke, the less likely they were to reach a supervision level on
each FIM™ item. Also, hospital based studies tended to find significant gender differences
more often than population based studies.?® Women do tend to have more severe strokes,
and be older when they have their strokes, which could explain why acute hospital based
studies may find poorer outcomes for women. Because our study involved subjects eligible
for inpatient rehabilitation, the group overall would be a higher functioning group of stroke
survivors than those who ended up going to a SNF.

In our study, women consistently did better on the cognition and communication
FIM™ items. Because a higher percentage of the women were living alone prior to their
stroke this could indicate a premorbid higher level of cognition. We were not able to
control for which hemisphere the lesion occurred which can impact communication and
expression deficits.

Some previous investigations have suggested that the reason for a gender difference
in stroke outcomes is secondary to gender differences in the acute care management of
stroke 8% including less usage of intravenous thrombolysis(IVT) .%” The women and men
included in our study were not different on the usage of IVT therapy. Our study involved
only those individuals who received inpatient rehabilitation after their stroke which could
explain why there were not gender differences found in this group.

Social support is an important component of stroke recovery, and appears to
partially mediate the gender difference in FIM™ outcomes. When social support was
added to the model, there was less of a difference between genders on each outcome, and

some items (walking, grooming) went from being statistically different to not.
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When social support was included in the model, we also found that individuals who
lived alone prior to their stroke did better than those who lived with family/friends or a
caregiver. The fact that individuals who lived alone prior to their stroke do better indicates
this measure for this sample is more of a measure of premorbid function than it is of the
support one receives from family and friends. A similar investigation into the impact of
social isolation on stroke recovery found individuals who lived alone had less severe
strokes at admission and better recovery at 3 months than those who lived with a spouse,
family or caregiver ® This indicates those who live alone prior to their stroke could be
healthier and prone to less severe strokes which could explain why individuals who live

alone did better.

LIMITATIONS

There are a few limitations to this study that should be considered. Our results are
limited to stroke survivors who received inpatient rehabilitation after their stroke which
could limit the generalizability of our findings to individuals with less severe stroke who
were able to go home from the acute care hospital and more severe stroke survivors who
were not able to tolerate the required 3 hours of therapy in an IRF. Also, the amount of
individuals who received tPA could be underreported because this medication is typically
given while the patient is still in the emergency room and the Medicare claims data we
utilized does not include ER data. However, this study does provide valuable information
regarding FIM™ outcome of participants who do receive rehabilitation in an IRF. Also,
while our measure of social support does provide information about the presence or
absence of family, it does not provide information about the level of involvement of the

potential caregivers. There were also a couple of factors related to the stroke that we were
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not able to include in our investigation. While initial stroke severity was not included, we
did have admission FIM™ scores which provides information about the level of assistance

required for that individual.

CONCLUSIONS

For most FIM™ items, when socio-demographic and clinical factors are controlled,
women are more likely to discharge from inpatient rehabilitation at a supervision level or
better. The items where men do better could be explained by premorbid genetic strength
differences, or task difficulty differences. Individuals who live alone prior to their stroke

are more likely to discharge from rehab at a supervision level on each FIM™ item.
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CHAPTER 5. CONCLUSION AND NEXT STEPS

This study utilized a mixed methods approach to investigate patient centered
outcomes after a stroke, with a specific focus on comparing outcomes and priorities by
gender and age. First, we asked subjects to complete a card sorting task to determine how
stroke survivors categorize goals. The information gathered from the card sorting task can
be used in the development of a survey. Next, we asked stroke survivors to rate the
importance of 40 stroke goals to overall stroke recovery and compared these ratings by
gender and age. We also asked the stroke survivors to rate their current importance and
their current performance on each of the goals and used this information to create a visual
representation of their goal priorities. This visualization can be utilized to frame goal
discussions with rehabilitation participants and possibly make the goal discussions more
effective and beneficial. Finally, we utilized claims data to compare stroke outcomes after
rehabilitation for older stroke survivors. We compared men and women on the probability
of reaching a supervision level on each FIM™ ijtem, and also investigated what impact pre-
stroke social support would have on these outcomes. Each of the study aims and our
findings will be summarized in the following paragraphs.

The first aim of the study was: Describe how stroke patients classify and organize
stroke recovery goals and compare classification by age and gender. We found that stroke
survivors grouped items into the following categories: 1) Information, 2) Communication
and Social Participation, 3) Physical Impairments, 4) Daily Tasks, 5) Mobility, and 6)
Mood. While the physical impairments related to movement (i.e., weak arm, weak leg)
were all grouped together in a separate category, impairments related to speech and

cognition (i.e., memory, expressive communication) were grouped together with the
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activity and participation tasks (i.e., seeing friends, support groups) that they encompassed.
Similarly, the mobility group included items at the activity level (i.e., stairs, walking)
together with participation items that participants saw as similar (i.e., working, driving,
getting out of the house).

Overall, the groupings by men and women and old and young were similar and
followed a pattern similar to the group as a whole. While all groups followed some of the
groupings of the FIM™ scale and the ICF model, none directly followed either scale. The
next step will be to develop a survey utilizing the groupings suggested here and assess the
survey with a larger group of stroke survivors.

The second aim of this investigation was: Examine the effects of age (<65,
65+years) and gender on stroke patients’ perceived importance rating of patient centered
outcomes. The most important goals for the overall group included balance, information
to prevent a second stroke, walking independently, feeding and bathing. When we
compared the ratings by gender, we found both sexes rated the above goals as important,
and females also prioritized communication, concentration and memory whereas men also
prioritized bowel and bladder continence. Older stroke survivors did not rate sexual
intimacy and return to work as important as younger stroke survivors.

There were many items rated as very important to stroke survivors that are not
currently captured on required rehabilitation outcome measures. Having a required way to
track and monitor progress on these goals (i.e., balance, upper extremity use) could

improve our understanding of rehabilitation effectiveness and patient centered care.
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Next steps for this investigation would be to include a sample of a larger group of
stroke survivors to determine if the trends observed here during the structured interviews
with this small sample continue with a larger sample of stroke survivors.

The next aim of the study was: Determine the relationship between perceived
importance and current performance on specific goals among stroke patients. To answer
this we utilized IPA analysis as a way to visualize the relationship between importance and
performance in chronic stroke survivors. Responses for all groups indicated the goals to
focus efforts on with this group of chronic stroke survivors were: balance, hand function,
memory, leg and arm strength. The older stroke survivors had similar (memory, leg
strength, arm strength) and different (bowel and bladder and problem solving) focus areas
when compared to the other groups.

The next step for this investigation will be to utilize IPA to facilitate goal
discussions with stroke survivors and determine the effectiveness of IPA in improving goal
discussions amongst rehabilitation clients, both in the acute and chronic stages of recovery.
It will also be of interest to follow the same stroke survivors during and after acute
rehabilitation to measure the change in importance and performance of these goals over
time, and visualize how the priority goals change as the stroke survivor recovers.

The final aim of this study was: Evaluate goal achievement following inpatient
rehabilitation by gender in a large population based sample of older stroke patients. Goal
achievement was defined as discharging from the hospital at a supervision level on each
FIM™ jtem. We found that for most FIM™ items women had slightly higher odds of
discharging at a supervision level or better. Men had better odds of discharging at a

supervision level in two items: UE dressing and stairs. When social support was included
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in the model, individuals who lived alone prior to their stroke had significantly better odds
of discharging at a supervision level.

Future steps for this investigation will be to examine further the differences in goal
outcomes by race, and consider further the role social support in outcomes and
rehabilitation length of stay, with a particular focus on the individuals who live alone prior
to their stroke. Individuals who live alone prior to their stroke tend to be healthier, but
also run the risk of being socially isolated®® Having a better understanding of the
relationship between rehabilitation effectiveness and the roles of race, gender, social
support and social isolation can lead to improved patient centered care and outcomes.
Further research should consider the interaction between these characteristics and promote
aging in place policies that also combat social isolation.

The results from this investigation can guide clinical practice by providing
clinicians with information about what goals are important to stroke survivors during stroke
recovery. We found that stroke survivors group goal items at the impairment, activity and
participation level, so clinicians should approach goal discussions and interventions in this
manner. We also found that stroke survivors group sexual intimacy with the other mood
goals rather than the physical functioning or other activity goals. Therapists can use this
information to guide goal discussions and increase discussions around goals that aren’t
always discussed or measured, such as sexual intimacy. Having policy in place that
supports psychological intervention as well as community re-integration activities would
address more of the stroke survivor’s current and long term goals.

In conclusion, this investigation considered the role of gender and age on goal

categorization and prioritization and the impact of gender and social support on goal
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attainment. At the center of providing patient centered care is to have a good understanding
of the individual, their roles, and the context in which they live. This investigation provided
further understanding of stroke survivor’s goal priorities and goal attainment and assessed
whether there were differences by gender. Also, new tools to facilitate communication
between stroke survivors and the rehabilitation providers were introduced. Utilizing this
information when providing stroke rehabilitation services and during future research can
further out understanding of what is most important to stroke survivors at different stages

of recovery and facilitate goal conversations.
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Appendix A Stroke Goals

*The highlighted questions are included in the final list of goals

LIST OF REHAB GOALS AFTER STROKE

WHERE ITEM WAS
DEVELOPED

WHY NOT INCLUDED IN
QUESTIONNAIRE

| want to be able to walk on my own
without a cane or a walker

INTERVIEW/FIM/SIS

| want to be able to talk again- to
communicate what | want or need

INTERVIEW/SIS/FIM

| want to be able to go to the bathroom
by myself

INTERVIEW/SIS/FIM

| want my hand to work better

INTERVIEW/SIS

| want to get my strength back-

INTERVIEW/SIS

have separate items for
endurance and arm and
leg strength

| want help with my depression

INTERVIEW/SIS

stroke- to sit down with the doctor and
have them explain things to me

| want to drive again INTERVIEW
| want more rehabilitation- more INTERVIEW individuals will be
therapy receiving therapy at time
of interview
| want to be a part of a support group INTERVIEW
| want my balance to be better INTERVIEW
| want to get back home again INTERVIEW 1/2 participants will be at
home and receiving
outpatient therapy
| want to be able to get in and out of INTERVIEW
bed by myself
| want to know how to prevent another INTERVIEW
stroke
| want to be able to do projects around INTERVIEW more general questions
the house included

| want to have better INTERVIEW

stamina/endurance, to not get tired so
easily

| want to be able to take care of myself INTERVIEW

| want to get back to normal again- to INTERVIEW
be able to do all the things | used to do

| want my vision to be better INTERVIEW

| want more information about my INTERVIEW
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| want more information about what INTERVIEW equipment question
equipment is available and best for me included about wanting
equipment
| want to be independent- to not have INTERVIEW other questions tied to
to rely on others for things independence and
function
| want to be able to move around by INTERVIEW
myself more
| want to get back to work INTERVIEW
| want to be social, to date again INTERVIEW
| want to do more activities- to get out INTERVIEW
of the house more
| want a new brace or equipment to INTERVIEW
make things easier for me
| want to be able to put on my pants INTERVIEW added a general question
and socks about getting dressed on
own
| want clear communication from by INTERVIEW only mentioned by one
doctors participant other
guestions related to
information
| want a neurologist to follow up with INTERVIEW only mentioned by one
me right after discharge from the participant other
hospital questions related to
information
| want the pain and hypersensitivity in INTERVIEW
my arm to go away
| want less intensive rehabilitation to INTERVIEW from interview reflecting
start out back on rehab-
| want to be able to swallow my food INTERVIEW other questions on eating
| want more education and training INTERVIEW other questions on specific
from the therapists education and training
needs
| want my home set up so it is easy and INTERVIEW
safe to get around
| want my doctor to consider the cost INTERVIEW only mentioned by one
of medications when deciding what | participant- may still be
should take important...
| want my skin to stay healthy INTERVIEW only mentioned by one

participant - not part of SIS
or FIM
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| want help stretching my muscles INTERVIEW only mentioned by one
participant not part of SIS
or FIM
| want to be able to get in and out of INTERVIEW
the car
| want my arm to work better INTERVIEW
| want information about resources INTERVIEW
available to stroke patients- free clinics,
support groups, etc.
| want to be able to climb one flight of FIM/SIS
stairs by myself
| want to go through my day without FIM/SIS
having a bowel accident
| want to go through my day without FIM/SIS
having a bladder accident
| want to be able to feed myself FIM
| want to be able to cut my food with a SIS/FIM statement included on
knife and fork feeding self
| want to be able to bathe myself FIM/SIS
| want to be able to control my mood INTERVIEW
and not yell at my family when | am
frustrated or angry
| want to remember to do things SIS/FIM
(examples: keep appointments, or take
medication)
| want to be able to concentrate SIS
| want to be able to solve everyday SIS/FIM
problems without help
| want to be able to communicate what SIS/FIM
| need and want
| want to be able to understand what is SIS/FIM
being said to me in a conversation
| want to participate in a conversation SIS
with a group of people
| want my leg to be stronger SIS
| want my arm to be stronger SIS statement included on
arm working better
| want to be able to pick up small SIS statement included on

objects with my weaker hand

hand working better




Appendix B: SADI

Self-Awareness Deficit Interview (SADI)

Overview

The SADI is an interviewer rated structured interview based on a
model of self-awareness proposed by Fleming and Strong (1995). The
SADI consists of three sections that allow collection of qualitative and
quantitative data in relation to (a) clients' self-awareness of deficits,
(b) clients' self-awareness of functional consequences of deficits, and,
(c) clients' ability to set realistic goals for the future.

Background knowledge of the client's current level of functioning,
which may require collection of collateral information from significant
others, is required for the interviewer to rate the responsesona 4 -
point scale. Each section is given a score ranging from 0 (no disorder
of selfawareness) to 3 (severe disorder of self-awareness). The three
sections can be summed to give a maximum possible score of 9, with
higher scores indicating more severe impairment of self-awareness.
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Reliability of the Self-Awareness of Deficits
Interview:

Source

School of Health and Rehabilitation Sciences, The University of
Queensland, Brisbane, Australia.

Abstract
PRIMARY OBJECTIVE:

This paper investigates the test-re-test reliability of the Self-
Awareness of Deficits Interview (SADI) for assessing level of self-
awareness in clients with traumatic brain injury (TEI).

RESEARCH DESIGN:

Twenty rehabilitation clients with TBI were interviewed using the SADI
and re-test interviews were conducted 2-4 weeks later.

METHODS AND PROCEDURES:

Two checklists were used to collect collateral information on the client
from significant others and rehabilitation staff. This information was
used to assist in assigning SADI scores.

MAIN OUTCOMES AND RESULTS:

High test-re-test reliability was demonstrated for both total (ICC =
0.94) and sub-section scores (ICC = 0.85, 0.86 and 0.86). The results,
combined with previous research indicating the high inter-rater
reliability of the SADI, suggest the SADI is a reliable means of
evaluating level of self-awareness. Further research is required to
investigate other psychometric properties of the SADI and the two
checklists.
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THERAPIST Conducts
Self-Awareness Deficit Interview and Scoring

Part 1: 8-A Deficits

Q: Are you any different now compared to what you were like before your
accident? In what way? Do you feel that anything about vou or your abilities
has changed?

Alt: Do people who know vou well notice that anvthing is different about
vou since the accident? What might they notice?

Alt: What do yvou see as your problems, iff any, resulting from vour injury?
What is the main thing vou need to work on/would like to get better?

Prompts:

Physical abilities (e.g.. move arms/legs, balance, vision, endurance }?
Memory/confusion?

Concentration?

Problem-solving. decision-making, orgamizing and planming things?
Controlling behavior?

Communication?

Getting along with other people?

Has vour personality changed?

Are there any other problems that 1 haven™t mentioned?

Score: CIRCLE |

0

Cognitive/psychological problems where relevant are reported by patient/client in response to
general questioning, or readily acknowledged in response to specific questioning.

Some cognitive/psychological problems reported, but others denied or minimized.
Patient/client may have a tendency to focus on relatively minor physical changes (e.g., scars)
and acknowledge cognitive/psychological problems only on specific questioning about
deficits.

Physical deficits only acknowledged: denies, minimizes, or is unsure of
cognitive/psychological changes. Patient/client may recognize problems that occurred at an
earlier stage, but denies existence of persisting deficits, or may state that other people think
there are deficits, but s'he does not think so.

No acknowledgement of deficits can be obtained (other than for obvious physical deficits). Or
— patient/client will only acknowledge problems that have been imposed on him/her (e.g., not
allowed to drive, not allowed to drink alcohol).

Subject Statements {and cues):
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Part 2: S-A Functional Impact

Q: Does your head injury have any affect on your everyday life? In what
way?

Prompts:

Ability to live independently?

Managing finances?

Look after family/manage home?

*Driving? Do you see anything in your current function that would make your driving less
safe?

Work/study?

Leisure/social life?

Are there any other arcas of life which you feel have changed/may change?

Score: CIRCLE 1

0 | Patient/client accurately describes current functional status in independent living, work/study.
leisure, home management, driving) and specifies how his/her head injury problems limit
function where relevant, and/or any compensatory measures adopted to overcome problems

I | Some functional implications reported following questions or examples of problems in
independent living. work, driving, leisure, etc. Patient/client may not be sure of other likely
functional problems, e.g.. is unable to say because s'he has not tried an activity yet.

2 | Patient/client may acknowledge some functional implications of deficits but minimizes the
importance of identified problems. Other likely functional implications may be actively
denied by the patient/client.

3 | Little acknowledgement of functional consequences can be obtained. The patient/client will

not acknowledge problems: except that s’/he is not allowed to perform certain tasks. S/he may
actively ignore medical advice and may engage in risk-taking behaviors (drinking. driving).

Subject Statements (and cues):
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Part 3: Ability to set realistic goals
Q: What do you hope to achieve in the next 6 months? Do you have any

goals? What are they?

Alt: In 6 months time, what do you think you will be doing? Where do you
think you will be?

Alt: Do you think your head injury will still be having an affect on your life
in 6 months time? If yes — how? If no — are you sure?

Score: CIRCLE 1

0

Patient/client accurately describes current functional status in independent living, work/study.
leisure, home management, driving) and specifies how his/her head injury problems limit
function where relevant, and/or any compensatory measures adopted to overcome problems

Some functional implications reported following questions or examples of problems in
independent living, work, driving, leisure, etc. Patient/client may not be sure of other likely
functional problems. e.g.. is unable to say because s'he has not tried an activity yet.

Patient/client may acknowledge some functional implications of deficits but minimizes the
importance of identified problems. Other likely functional implications may be actively
denied by the patient/client.

Little acknowledgement of functional consequences can be obtained. The patient/client will
not acknowledge problems: except that s'he is not allowed to perform certain tasks. S/he may
actively ignore medical advice and may engage in risk-taking behaviors (drinking. driving).

Subject Statements (and cues):

TOTAL SCORE for 3 parts
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SADI section three corrected scoring criteria:

SECTION 3: Ability to set realistic goals:

0

Patient/client sets reasonably realistic goals, and (when relevant) identifies that the
head injury will probably continue to have an impact on some areas of functioning,
i.e. goals for the future have been modified in some way since the injury.
Patient/client sets goals, which are somewhat unrealistic, or is unable to specify a
goal, but recognizes that he/she may still have problems in some areas of function in
the future, i.e. sees that goals for the future may need some modification, even if
he/she has not yet done so.

Patient/client sets unrealistic goals, or is unable to specify a goal, and does not know
how he/she will be functioning in 6 months’ time, but hopes he/she will return to pre-
trauma, i.e. no modification of goals has occurred.

Patient/client expects without uncertainty that in 6 months’ time he/she will be

functioning at pre-trauma level (or at a higher level).
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Appendix C: MOCA

MAME :
MONTREAL COGNITIVE ASSESSMENT (MOCA) Education : Date of birth :
Version 7.1 Original Version S DATE :
VISUOSPATIAL / EXECUTIVE Copy Draw CLOCK (Ten past eleven) n
culbe |3 paints b
[ 1] [ 1 [ 1 [ 1 ]_/5
Contour Numbers Hands
/3
m Read list of words, subject must FACE VELVET CHURCH DAISY RED}
repeat them. Do 2 trials, even if 15t trial is successful, Tst trial Mo
[ a recall after 5 minutes. paints
2nd trial
ATTENTION Read list of digits (1 digit’ sec). Subject has to repeat therm in the forward order [ 1]21854
Sulbsject has (o repeat them in the backward order [ ] 74 2 _|'"2
Read list of letters. The subject must tap with his hand a1 each letter A, No points If 2 2 errors
[ 1] FEACMMAAJKLBAFAKDEAAAJAMOFAAE | /1
Serial 7 subtraction starting at 100 [ ]o3 [ ]as []79 [ ] 72 [ ]85
darf § decl iubractions: 3 pia. 2 o 3 cormect: 2 g, | cormect 1 gk O correce: 0 pt "'l3'
LANGUAGE Repeat : | only know that John is the ane to help today, [ ]
The cat always hid under the couch when dogs were in the room. | | _n"lz
Fluency / Mame maximum member of words in one minute that begin with the letter F [ ] (N 2 11 words) _."“l
ABSTRACTION Similarity batwesn .9, banana - orange = fruit [ ] wain-kbicyele [ ] watch - ruler _f2
DELAYED RECALL Has 1o recall wards FACE VELVET CHURCH | DAISY RED REEEMDr /5
witHNocue | [ ] [] [] [] [] recall anly
. Category cue
ﬂptl D“al Multiple choics cus
£ ATIO [ ] Date [ ] Month [ ] Year [ ] Day [ ]Place [ ]ciy _faé
£ L Nasreddine MD www.mocatest.org Mormal 226 30 | TOTAL 30
Administined by Add 1 point if S 12yredu J
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Appendix D IPA Form

SUBJECT # DATE:

PERFORMANCE AND IMPORTANCE RATING FORM:

GOAL

PERFORMANCE
RATING

IMPORTANCE
RATING

| want to be able to walk on my own without a cane or
a walker

| want to be able to go to the bathroom by myself

| want my hand to work better

I want help with my depression/depression affects my
performance on daily tasks

| want to drive again

| want to be a part of a support group

I want my balance to be better

| want to be able to get in and out of bed by myself

I want to know how to prevent another stroke

I want to be able to do projects around the house again

I want to have better stamina/endurance to not get tired
so easily/Poor endurance affects my performance on
daily tasks

I want my vision to be better/Poor vision affects my
performance on daily tasks

I want more information about my stroke- to sit down
with the
doctor and have them explain things to me

| want to be able to move around by myself more

I want to get back to work

I want to be social, to see my friends/date again
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I want to do more activities- to get out of the house
more

| want a new brace or equipment to make things easier
for me/a lack of equipment affects my performance on
daily tasks

I want my home set up so it is easy and safe to get
around/how my home is set up affects my performance
on daily tasks

I want my skin to be healthy/poor skin affects my
performance on daily tasks

| want to be able to get in and out of the car

| want the pain in my arm to go away. The pain in my
arm affects my ability to participate in daily tasks

I want information about resources available to stroke
patients- free clinics, support groups, etc.

| want to be able to climb one flight of stairs by myself

| want to go through my day without having a bowel or
bladder accident

I want to be able to feed myself

| want to be able to bathe myself

I want to be able to control my mood and not yell at
my family when | am frustrated or angry/mood control
affects my performance on daily tasks

I want to remember to do things (examples: keep
appointments, or take my medications)

| want to be able to concentrate

| want to be able to solve everyday problems without
help

| want to be able to communicate what | need and want

I want to be able to understand what is being said to
me in a conversation

| want to participate in a conversation with a group of
people
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I want my leg to be stronger

I want help with my anxiety/my anxiety affects my
performance in daily tasks

I want to be sexually intimate with someone

I want to be able to get dressed by myself

I want help with my pain/pain affects my ability to
participate in daily tasks

I want my arm to be stronger/arm strength affects my
ability to participate in daily tasks.
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Appendix E Demographic Questionnaire

SUBJECT NUMBER:
DATE:

Demographic Questionnaire:

Subject #

Age:

Gender:

Race/Ethnicity:

Date of Stroke:

Type of Stroke: Ischemic ~ Hemorrhagic Unknown

Post-Acute Rehab: NONE IRF SNF HH  LTAC OUTPATIENT
UNKNOWN

Support System:
Is there someone who currently helps you with day to day activities? YES NO
WIFE HUSBAND PARTNER CHILDREN FRIENDS

OTHER

When you first had your stroke, did you have someone to help you with day to day
activities? YES NO

WIFE HUSBAND PARTNER CHILDREN FRIENDS
OTHER
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Appendix F Odds Ratios Self-Care Items

SELF CARE FIM GOAL ODDS RATIO WITH AND WITHOUT SOCIAL SUPORT IN MODEL
Grooming OR(95%CI)

Age, ref <70
70-74
75-79
80-84
85+

Race/ethnicity, ref = White

Black
Hispanic
Other
Unknown
Dual eligible

Disability entitlement
Elixhauser, ref = none

lor2
23
Stroke type,
ref =ischemic
Hemorrhagic
Other

Tpa received

Length of stay,
ref <10 days
10-22 days

23-35 days

> 35 days
Admit FIM
Female
Social support,

ref = spouse/Family

Paid Caregiver
Alone

Eating OR(95%CI)

1.00

0.82 (0.76, 0.88)

0.69 (0.64, 0.74)

0.67 (0.62, 0.72)

0.54 (0.51, 0.58)
1.00

0.85 (0.79, 0.90)

0.91 (0.83, 1.00)

0.90 (0.80, 1.01)

1.10 (0.74, 1.63)

0.85 (0.80, 0.90)

1.00 (0.94, 1.06)
1.00

0.85 (0.63, 1.14)
0.65 (0.48, 0.87)
1.00

0.95 (0.88, 1.01)
0.85 (0.74, 0.97)

1.00 (0.93, 1.08)
1.00

2.11 (2.00, 2.22)
2.86 (2.67, 3.05)
4.38 (3.71, 5.18)
2.74 (2.71, 2.78)
1.10 (1.05, 1.14)

1.00

0.82 (0.76, 0.88)

0.69 (0.64, 0.74)

0.67 (0.62, 0.72)

0.54 (0.5, 0.58)
1.00

0.85 (0.79, 0.9)
0.92 (0.84, 1.01)
0.91 (0.81, 1.02)
1.1 (0.74, 1.63)
0.84 (0.8, 0.89)
1 (0.94, 1.06)
1.00

0.85 (0.63, 1.15)
0.65 (0.49, 0.88)
1.00

0.95 (0.89, 1.02)
0.85 (0.75, 0.98)

1.01 (0.94, 1.09)
1.00

2.11 (2, 2.22)
2.85 (2.67, 3.04)
4.38 (3.7, 5.18)
2.74 (2.7, 2.78)
1.08 (1.03, 1.13)

1.00

0.74 (0.6, 0.91)
1.14 (1.08, 1.2)

1.00

0.83 (0.78, 0.87)

0.73 (0.69, 0.77)

0.68 (0.64, 0.72)

0.56 (0.53, 0.59)
1.00

0.82 (0.78, 0.86)

0.95 (0.88, 1.02)

0.92 (0.84, 1.01)

0.96 (0.71, 1.28)

0.79 (0.76, 0.82)

0.99 (0.94, 1.03)
1.00

0.8 (0.64, 1)
0.57 (0.46, 0.71)
1.00

0.96 (0.91, 1.01)
0.77 (0.7, 0.86)

0.91 (0.85, 0.96)
1.00

1.53 (1.47, 1.59)
1.33(1.26, 1.4)
1.6 (1.4, 1.82)

2.41 (2.38, 2.44)
1.04 (1, 1.07)
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1.00

0.83(0.78,0.87)

0.73(0.69,0.77)

0.68(0.64,0.72)

0.56(0.53,0.59)
1.00

0.82(0.78,0.86)

0.95(0.88,1.02)

0.93(0.85,1.01)

0.96(0.71,1.29)

0.78(0.75,0.82)

0.99(0.94,1.04)
1.00

0.8(0.64,1)
0.57(0.46,0.72)
1.00

0.96(0.91,1.01)
0.78(0.71,0.86)

0.91(0.86,0.97)
1.00

1.52(1.46,1.58)
1.32(1.26,1.39)
1.59(1.4,1.82)
2.4(2.37,2.43)
1.03(0.99,1.06)
1.00

0.65(0.56,0.77)
1.09(1.05,1.13)

Bathing OR(95%ClI)

1.00

0.83 (0.79, 0.86)

0.75 (0.72, 0.78)

0.63 (0.6, 0.66)

0.47 (0.45, 0.5)
1.00

0.88 (0.84, 0.92)

0.91 (0.86, 0.97)

0.9 (0.83, 0.97)

0.77 (0.6, 0.98)

0.79 (0.76, 0.82)

0.95 (0.91, 0.99)
1.00

1.03 (0.88, 1.21)
0.75 (0.64, 0.88)
1.00

1.05 (1, 1.1)
0.56 (0.51, 0.61)

0.98 (0.93, 1.04)
1.00

0.96 (0.93, 0.99)
0.44 (0.42, 0.46)
0.36 (0.31, 0.41)
2.44 (2.41, 2.47)
1.05 (1.03, 1.08)

1.00
0.83(0.79,0.86)
0.75(0.72,0.78)
0.63(0.6,0.66)
0.47(0.45,0.49)
1.00

0.88(0.85,0.92)

0.92(0.87,0.99)

0.91(0.84,0.99)

0.77(0.61,0.98)

0.78(0.75,0.81)

0.95(0.91,0.99)
1.00

1.03(0.88,1.21)
0.76(0.65,0.89)
1.00

1.05(1,1.1)
0.56(0.52,0.62)

1(0.94,1.05)
1.00

0.96(0.93,0.99)

0.44(0.42,0.46)

0.36(0.31,0.41)

2.43(2.4,2.46)

1.03(1.01,1.06)
1.00

0.62(0.53,0.72)
1.17(1.13,1.2)



Age, ref <70
70-74
75-79
80-84
85+
Race/ethnicity, ref = White

Black

Hispanic

Other

Unknown
Dual eligible
Disability entitlement
Elixhauser, ref = none

lor2
23
Stroke type, ref =ischemic
Hemorrhagic
Other
Tpa received

Length of stay, ref < 10 days

10-22 days
23-35 days
> 35 days
Admit FIM
Female
Social support, ref =
spouse/Family
Paid Caregiver
Alone

UE Dressing OR(95%CI)

1.00

0.84 (0.8, 0.88)

0.75 (0.72, 0.79)

0.68 (0.64, 0.71)

0.52 (0.5, 0.55)
1.00

0.87 (0.84, 0.91)

0.88 (0.82, 0.94)

0.95 (0.87, 1.03)

0.86 (0.66, 1.12)

0.86 (0.82, 0.89)

1.01 (0.97, 1.05)
1.00

1.16 (0.97, 1.38)
0.82 (0.69, 0.98)
1.00
1.07 (1.02, 1.12)
0.63 (0.58, 0.69)
0.94 (0.89, 1)

1.00

1.38 (1.33, 1.43)
0.94 (0.9, 0.99)
0.96 (0.85, 1.09)
2.64 (2.61, 2.68)
0.79 (0.77, 0.81)

1.00
0.84(0.8,0.88)
0.75(0.72,0.79)
0.67(0.64,0.71)
0.52(0.49,0.54)
1.00

0.87(0.84,0.91)

0.89(0.83,0.95)

0.96(0.88,1.04)

0.86(0.66,1.12)

0.85(0.82,0.88)

1.01(0.97,1.06)
1.00

1.16(0.97,1.39)
0.83(0.69,0.99)
1.00
1.07(1.02,1.12)
0.64(0.58,0.7)
0.95(0.9,1.01)

1.00

1.37(1.32,1.42)

0.94(0.89,0.98)

0.96(0.85,1.08)

2.64(2.6,2.67)

0.78(0.75,0.8)
1.00

0.61(0.52,0.72)
1.12(1.09,1.16)

LE Dressing OR(95%CI)

1.00

0.86 (0.82, 0.9)

0.75 (0.71, 0.78)

0.62 (0.59, 0.65)

0.47 (0.44, 0.49)
1.00

0.83 (0.8, 0.87)

0.87 (0.82, 0.93)

0.85 (0.78, 0.92)

0.81 (0.63, 1.04)

0.81 (0.78, 0.84)

0.94 (0.9, 0.98)
1.00

1.06 (0.9, 1.25)
0.77 (0.66, 0.91)
1.00
1.03 (0.98, 1.08)
0.52 (0.47, 0.57)
1.04 (0.98, 1.09)

1.00

1.09 (1.06, 1.13)
0.47 (0.45, 0.49)
0.33 (0.28, 0.39)
2.84 (2.79, 2.88)
1.12 (1.09, 1.15)
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1.00

0.85(0.82,0.89)

0.74(0.71,0.78)

0.62(0.59,0.65)

0.46(0.44,0.48)
1.00

0.83(0.8,0.87)

0.88(0.83,0.95)

0.86(0.79,0.94)

0.81(0.63,1.05)

0.8(0.77,0.83)

0.94(0.9,0.98)
1.00

1.06(0.9,1.25)
0.78(0.66,0.91)
1.00
1.04(0.99,1.09)
0.53(0.48,0.58)
1.05(0.99,1.11)

1.00

1.09(1.05,1.12)

0.46(0.44,0.49)

0.33(0.28,0.38)

2.83(2.79,2.87)

1.09(1.06,1.12)
1.00

0.61(0.52,0.72)
1.19(1.15,1.22)

Toileting OR(95%CI)

1.00

0.83 (0.8, 0.87)

0.74 (0.71, 0.77)

0.63 (0.6, 0.66)

0.48 (0.46, 0.51)
1.00

0.86 (0.83, 0.9)
0.91 (0.85, 0.97)
0.92 (0.85, 1)
0.92 (0.72, 1.18)
0.81 (0.78, 0.84)
0.96 (0.92, 1)
1.00

1.06 (0.9, 1.25)
0.79 (0.67, 0.93)
1.00
0.96 (0.92, 1.01)
0.61 (0.55, 0.66)
1 (0.95, 1.06)

1.00

1.13 (1.09, 1.17)
0.49 (0.47, 0.52)
0.38 (0.33, 0.44)
2.6 (2.56, 2.63)
1.09 (1.06, 1.12)

1.00
0.83(0.8,0.87)
0.74(0.7,0.77)
0.63(0.6,0.66)
0.48(0.46,0.5)
1.00

0.86(0.83,0.9)
0.92(0.86,0.98)
0.93(0.86,1.01)
0.92(0.72,1.19)
0.8(0.77,0.83)
0.96(0.92,1)
1.00

1.07(0.91,1.26)
0.79(0.67,0.93)
1.00
0.96(0.92,1.01)
0.61(0.56,0.67)
1.02(0.96,1.07)

1.00

1.12(1.09,1.16)
0.49(0.46,0.51)
0.38(0.33,0.43)
2.59(2.55,2.62)
1.07(1.04,1.1)
1.00

0.59(0.5,0.7)
1.17(1.14,1.21)



Age, ref <70
70-74
75-79
80-84
85+
Racel/ethnicity, ref = White
Black
Hispanic
Other
Unknown

Dual eligible

Disability entitlement

Elixhauser, ref = none
lor2
23

Stroke type, ref =ischemic
Hemorrhagic
Other

Tpareceived

Length of stay, ref < 10 days

10-22 days

23-35 days

> 35 days
Admit FIM
Female

Social support, ref =
spouse/Family

Paid Caregiver
Alone

Bladder OR(95%CI)

1.00
0.82 (0.79, 0.86)
0.73 (0.7, 0.77)
0.62 (0.59, 0.65)
0.51 (0.48, 0.53)
1.00
0.8 (0.77, 0.84)
0.97 (0.9, 1.03)
1.04 (0.96, 1.13)
1.08 (0.83, 1.4)

0.82 (0.79, 0.85)
1.03 (0.99, 1.08)
1.00
0.9 (0.76, 1.08)
0.66 (0.56, 0.79)
1.00
0.97 (0.93, 1.02)
0.65 (0.59, 0.71)
1.01 (0.96, 1.07)
1.00

1.1 (1.06, 1.14)
0.7 (0.67, 0.74)
0.73 (0.64, 0.82)
2.03 (2.01, 2.05)
1.13 (1.1, 1.17)

1.00
0.82(0.79,0.86)
0.73(0.7,0.76)
0.62(0.59,0.65)
0.5(0.48,0.53)
1.00
0.8(0.77,0.84)
0.97(0.91,1.04)
1.05(0.97,1.14)
1.08(0.83,1.4)

0.82(0.79,0.85)
1.03(0.99,1.08)
1.00

0.9(0.76,1.08)

0.67(0.56,0.79)
1.00

0.97(0.93,1.02)

0.65(0.59,0.71)

1.02(0.97,1.08)
1.00

1.1(1.06,1.14)

0.7(0.67,0.74)

0.73(0.64,0.82)

2.03(2.01,2.05)

1.12(1.09,1.15)
1.00

0.68(0.58,0.8)
1.11(1.07,1.15)

Bowel OR(95%Cl)

1.00
0.87 (0.83, 0.91)
0.75 (0.72, 0.79)
0.69 (0.66, 0.73)
0.56 (0.53, 0.58)
1.00
0.84 (0.8, 0.88)
0.93 (0.87, 1)
1.03 (0.94, 1.12)
1.08 (0.82, 1.43)

0.83 (0.8, 0.86)
1 (0.96, 1.05)
1.00
0.74 (0.6, 0.91)
0.52 (0.42, 0.63)
1.00
0.93 (0.89, 0.98)
0.74 (0.67, 0.81)
0.95 (0.9, 1.01)
1.00

1.08 (1.04, 1.12)
0.72 (0.69, 0.76)
0.85 (0.75, 0.96)
1.65 (1.64, 1.66)
1.08 (1.05, 1.11)
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1.00
0.87(0.83,0.91)
0.75(0.71,0.79)
0.69(0.66,0.73)
0.55(0.52,0.58)
1.00
0.84(0.8,0.88)
0.94(0.88,1.01)
1.04(0.95,1.13)
1.08(0.82,1.43)

0.82(0.79,0.86)
1(0.96,1.05)
1.00

0.74(0.6,0.91)

0.52(0.42,0.64)
1.00

0.93(0.89,0.98)

0.74(0.68,0.82)

0.96(0.9,1.01)
1.00

1.08(1.04,1.12)
0.72(0.69,0.76)
0.85(0.75,0.96)
1.65(1.63,1.66)
1.07(1.03,1.1)
1.00

0.65(0.56,0.76)
1.11(1.07,1.15)



Appendix G Odds Ratios Mobility Items

Age, ref <70
70-74
75-79
80-84
85+
Race/ethnicity, ref = White
Black
Hispanic
Other
Unknown
Dual eligible
Disability entitlement
Elixhauser, ref = none
lor2
23
Stroke type, ref =ischemic
Hemorrhagic
Other
Tpa received
Length of stay, ref < 10 days

10-22 days
23-35 days
> 35 days

Admit FIM

Female

Social support,

ref = spouse/Family
Paid Caregiver
Alone

MOBILITY ODDS RATION WITH AND WITHOUT SOCIAL SUPPORT

Transfers OR (95% Cl)

1.00
0.82 (0.78, 0.86)
0.72 (0.69, 0.75)
0.61 (0.58, 0.64)
0.47 (0.45, 0.49)
1.00
0.88 (0.84, 0.92)
0.9 (0.84, 0.96)
0.81 (0.75, 0.88)
1.1 (0.85, 1.41)
0.81(0.78, 0.84)
0.96 (0.92, 1)
1.00
0.99 (0.84, 1.17)
0.74 (0.63, 0.87)
1.00
0.97 (0.92, 1.01)
0.62 (0.57, 0.68)
1.05 (0.99, 1.11)
1.00

1.12 (1.08, 1.16)
0.63 (0.6, 0.67)
0.51 (0.44, 0.58)
2.82 (2.78, 2.86)
1.01 (0.98, 1.03)

1.00
0.82(0.78,0.85)
0.72(0.69,0.75)
0.61(0.58,0.63)
0.46(0.44,0.48)
1.00
0.88(0.84,0.92)
0.91(0.85,0.97)
0.82(0.76,0.89)
1.1(0.85,1.42)
0.8(0.77,0.83)
0.96(0.92,1)
1.00
0.99(0.84,1.17)
0.75(0.64,0.88)
1.00
0.97(0.93,1.02)
0.63(0.57,0.69)
1.06(1,1.12)
1.00

1.12(1.08,1.15)
0.63(0.6,0.66)
0.5(0.44,0.58)
2.81(2.78,2.85)
0.98(0.96,1.01)
1.00

0.64(0.55,0.75)
1.18(1.14,1.22)

Toilet Transfers OR (95% Cl)

1.00
0.82 (0.78, 0.85)
0.71(0.68, 0.75)
0.61 (0.58, 0.64)
0.46 (0.44, 0.48)
1.00
0.86 (0.82, 0.9)
0.86 (0.8, 0.92)
0.83 (0.77, 0.9)
0.9 (0.71, 1.16)
0.8 (0.77, 0.83)
0.95 (0.91, 0.99)
1.00
1.04 (0.89, 1.22)
0.77 (0.65, 0.9)
1.00
0.93 (0.89, 0.98)
0.67 (0.61, 0.73)
0.99 (0.94, 1.05)
1.00

1.04 (1.01, 1.08)
0.57 (0.54, 0.6)
0.43 (0.37, 0.5)
2.68 (2.64, 2.72)
1.05 (1.02, 1.08)
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1.00
0.82(0.78,0.85)
0.71(0.68,0.74)

0.6(0.58,0.63)
0.45(0.43,0.48)

1.00

0.86(0.83,0.9)
0.87(0.81,0.93)
0.85(0.78,0.92)
0.91(0.71,1.16)
0.79(0.76,0.82)
0.95(0.91,0.99)

1.00
1.04(0.89,1.23)

0.77(0.66,0.9)

1.00
0.94(0.89,0.98)
0.67(0.62,0.74)
1.01(0.95,1.06)

1.00

1.04(1.01,1.07)
0.57(0.54,0.6)
0.43(0.37,0.5)
2.67(2.64,2.71)
1.03(1,1.06)
1.00

0.63(0.54,0.74)
1.17(1.14,1.21)

Tub Transfers OR (95% Cl)

1.00
0.8 (0.77, 0.84)
0.72 (0.69, 0.75)
0.61 (0.58, 0.64)
0.45 (0.43, 0.47)
1.00
0.87 (0.84, 0.91)
0.87 (0.81, 0.92)
0.86 (0.79, 0.93)
0.89 (0.71, 1.13)
0.8 (0.77,0.83)
0.92 (0.89, 0.96)
1.00
1.02 (0.88, 1.18)
0.74 (0.64, 0.86)
1.00
0.91 (0.87, 0.95)
0.58 (0.53, 0.64)
1.02 (0.97, 1.08)
1.00

0.8 (0.78, 0.83)
0.3(0.29, 0.32)
0.23 (0.19, 0.26)
1.87 (1.85, 1.89)
1.02 (0.99, 1.04)

1.00
0.8(0.77,0.83)
0.72(0.69,0.75)
0.6(0.58,0.63)
0.44(0.42,0.46)
1.00
0.87(0.84,0.91)
0.88(0.83,0.94)
0.88(0.81,0.95)
0.9(0.71,1.13)
0.79(0.76,0.82)
0.92(0.89,0.96)
1.00
1.02(0.88,1.19)
0.75(0.65,0.87)
1.00
0.91(0.87,0.96)
0.59(0.54,0.65)
1.04(0.99,1.1)
1.00

0.8(0.78,0.82)

0.3(0.29,0.32)

0.22(0.19,0.26)

1.87(1.85,1.89)

0.99(0.96,1.01)
1.00

0.64(0.55,0.75)
1.24(1.2,1.27)



Age, ref <70
70-74
75-79
80-84
85+
Race/ethnicity, ref = White
Black
Hispanic
Other
Unknown
Dual eligible
Disability entitlement

Elixhauser, ref = none
lor2
23

Stroke type, ref = ischemic
Hemorrhagic
Other
Tpa received
Length of stay, ref < 10
days
10-22 days
23-35 days
> 35 days
Admit FIM
Female
Social support, ref =
spouse/Family
Paid Caregiver
Alone

Walking OR (95% Cl)

1.00
0.85 (0.81, 0.88)
0.76 (0.73, 0.79)
0.66 (0.63, 0.69)
0.53 (0.5, 0.55)
1.00
0.87 (0.84, 0.91)
0.92 (0.86, 0.97)
0.8 (0.74, 0.86)
0.91(0.72, 1.14)
0.78 (0.76, 0.81)
1.02 (0.98, 1.06)
1.00
0.92 (0.79, 1.07)
0.68 (0.58, 0.79)

1.00

0.87 (0.83, 0.91)

0.75 (0.69, 0.82)

0.99 (0.95, 1.05)
1.00

1.06 (1.03, 1.09)
0.51 (0.49, 0.53)
0.54 (0.48, 0.61)
2.37(2.33,2.41)
1.03 (1.01, 1.06)

1.00
0.85(0.81,0.88)
0.76(0.73,0.79)
0.66(0.63,0.69)

0.52(0.5,0.54)

1.00
0.87(0.84,0.91)
0.93(0.87,0.99)
0.81(0.75,0.87)
0.91(0.72,1.14)

0.78(0.75,0.8)
1.02(0.98,1.06)

1.00
0.92(0.79,1.07)

0.68(0.59,0.8)

1.00
0.87(0.84,0.91)
0.76(0.7,0.83)
1.01(0.96,1.06)
1.00

1.05(1.02,1.09)

0.51(0.49,0.53)

0.54(0.48,0.61)

2.36(2.33,2.4)

1.01(0.99,1.04)
1.00

0.59(0.51,0.69)
1.17(1.14,1.21)
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STAIRS OR (95% Cl)

1.00
0.83 (0.8, 0.87)
0.73 (0.7, 0.76)
0.6 (0.57, 0.63)

0.43 (0.41, 0.45)

1.00
0.9 (0.87, 0.94)
0.93 (0.87, 1)

0.88 (0.81, 0.96)

0.95 (0.75, 1.21)

0.79 (0.76, 0.82)

0.88 (0.84, 0.91)

1.00
0.8 (0.69, 0.93)
0.56 (0.48, 0.64)

1.00

0.99 (0.94, 1.04)

0.53 (0.48, 0.58)

1.11 (1.06, 1.18)
1.00

0.73 (0.71, 0.75)
0.2 (0.19, 0.22)
0.14 (0.12, 0.17)
2.88 (2.81, 2.95)
0.9 (0.88, 0.92)

1.00
0.83(0.8,0.87)
0.73(0.7,0.76)

0.59(0.57,0.62)
0.42(0.4,0.44)

1.00

0.91(0.87,0.95)
0.95(0.89,1.02)
0.9(0.83,0.98)
0.96(0.75,1.21)
0.78(0.75,0.81)
0.87(0.84,0.91)

1.00
0.8(0.69,0.93)

0.56(0.48,0.65)

1.00
1(0.95,1.04)
0.53(0.48,0.59)
1.13(1.07,1.19)
1.00

0.73(0.71,0.75)

0.2(0.19,0.21)

0.14(0.12,0.17)

2.87(2.8,2.94)

0.88(0.85,0.9)
1.00

0.51(0.43,0.62)
1.23(1.19,1.26)



Appendix H Odds Ratios Communication/Cognition Items

Age, ref <70
70-74
75-79
80-84
85+

Race/ethnicity, ref = White

Black
Hispanic
Other
Unknown
Dual eligible
Disability entitlement
Elixhauser, ref = none
lor2
23
Stroke type, ref =
ischemic
Hemorrhagic
Other
Tpa received
Length of stay, ref <10
days
10-22 days
23-35 days
> 35 days
Admit FIM
Female
Social support, ref =
spouse/Family
Paid Caregiver
Alone

EXPRESSIONOR (95% Cl)

1.00
0.87 (0.82, 0.92)
0.8 (0.76, 0.85)
0.77 (0.73, 0.81)
0.7 (0.66, 0.74)
1.00
0.81(0.77, 0.85)
1.01 (0.93, 1.09)
0.91(0.83, 1)
0.97 (0.72, 1.32)
0.86 (0.82, 0.9)
1.02 (0.97, 1.07)
1.00
1.02 (0.83, 1.26)
0.82 (0.67, 1.01)
1.00

0.99 (0.94, 1.05)

0.77 (0.69, 0.86)

0.85 (0.8, 0.91)
1.00

1.57 (1.51, 1.64)
2.14 (2.03, 2.26)
3.37 (2.9, 3.91)
3.95 (3.89, 4.02)
1.09 (1.06, 1.13)

1.00
0.87(0.82,0.92)
0.8(0.76,0.85)
0.77(0.72,0.81)
0.7(0.66,0.74)
1.00
0.81(0.77,0.85)
1.01(0.94,1.1)
0.91(0.83,1)
0.97(0.72,1.32)
0.86(0.82,0.89)
1.02(0.97,1.07)
1.00
1.02(0.83,1.26)
0.83(0.67,1.02)
1.00

1(0.94,1.05)
0.77(0.69,0.86)
0.86(0.8,0.91)
1.00

1.57(1.51,1.63)
2.14(2.03,2.26)
3.37(2.9,3.91)
3.95(3.89,4.01)
1.09(1.05,1.12)
0(0,0)

0.73(0.61,0.88)
1.06(1.02,1.1)

INTERACTION OR (95% ClI)

1.00
0.89 (0.84, 0.94)
0.81 (0.76, 0.85)
0.73 (0.69, 0.77)
0.65 (0.62, 0.69)
1.00
0.79 (0.75, 0.84)
0.98 (0.91, 1.07)
0.81 (0.73, 0.89)
0.94 (0.7, 1.28)
0.88 (0.84, 0.92)
0.97 (0.92, 1.02)
1.00
0.92 (0.74, 1.15)
0.74 (0.59, 0.92)
1.00

0.94 (0.89, 0.99)

0.8 (0.72, 0.89)

0.95 (0.89, 1.02)
1.00

1.5 (1.44, 1.56)
1.81(1.71, 1.91)
2.54 (2.18, 2.96)
2.84 (2.8, 2.88)
1.07 (1.04, 1.11)
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1.00
0.89(0.84,0.94)
0.81(0.76,0.85)
0.73(0.68,0.77)
0.65(0.62,0.69)
1.00
0.79(0.75,0.84)
0.98(0.91,1.07)
0.81(0.73,0.89)
0.94(0.7,1.28)
0.88(0.84,0.92)
0.97(0.92,1.02)
1.00
0.92(0.74,1.15)
0.74(0.6,0.93)
1.00

0.94(0.89,0.99)

0.81(0.72,0.9)

0.96(0.9,1.02)
1.00

1.5(1.44,1.56)
1.8(1.71,1.91)
2.54(2.18,2.96)
2.84(2.8,2.88)
1.07(1.03,1.11)
0(0,0)

0.59(0.5,0.71)
1.05(1.01,1.1)

COGNITION AND COMMUNICATION ODDS RATIO WITH AND WITHOUT SOCIAL SUPPORT

COMPREHENSION OR (95% ClI)

1.00
0.89 (0.84, 0.94)
0.76 (0.72, 0.81)
0.7 (0.66, 0.74)
0.62 (0.59, 0.66)
1.00
0.81(0.77, 0.85)
0.88 (0.82, 0.95)
0.78 (0.71, 0.85)
0.98 (0.72, 1.33)
0.88 (0.85, 0.92)
1.02 (0.98, 1.08)
1.00
1.04 (0.85, 1.27)
0.86 (0.71, 1.05)
1.00

0.92 (0.87, 0.97)

0.87 (0.78, 0.97)

0.9 (0.85, 0.96)
1.00

1.45 (1.39, 1.51)
1.9 (1.8, 2)
3.07 (2.65, 3.56)
3.63 (3.57, 3.68)
1.05 (1.02, 1.09)

1.00
0.89(0.84,0.94)
0.76(0.72,0.8)
0.69(0.66,0.73)
0.62(0.59,0.66)
1.00
0.81(0.77,0.85)
0.89(0.82,0.96)
0.78(0.71,0.86)
0.98(0.72,1.33)
0.88(0.84,0.92)
1.03(0.98,1.08)
1.00
1.04(0.85,1.27)
0.86(0.71,1.05)
1.00

0.92(0.87,0.97)

0.87(0.78,0.97)

0.91(0.85,0.97)
1.00

1.45(1.39,1.5)
1.9(1.8,2)
3.07(2.65,3.56)
3.62(3.57,3.68)
1.04(1.01,1.08)
0(0,0)

0.67(0.56,0.8)
1.09(1.05,1.13)



Age, ref <70
70-74
75-79
80-84
85+
Racel/ethnicity, ref = White
Black
Hispanic
Other
Unknown
Dual eligible
Disability entitlement
Elixhauser, ref = none
lor2
23
Stroke type, ref =ischemic
Hemorrhagic
Other
Tpareceived
Length of stay, ref <10 days
10-22 days
23-35 days
> 35 days
Admit FIM
Female
Social support, ref =
spouse/Family
Paid Caregiver
Alone

PROBLEM SOLVING OR (95% Cl)

1.00
0.83 (0.79, 0.87)
0.75 (0.72, 0.79)
0.65 (0.62, 0.68)
0.56 (0.53, 0.59)
1.00
0.82 (0.78, 0.86)
0.93 (0.86, 0.99)
0.91 (0.84, 0.99)
1.04 (0.8, 1.36)
0.84 (0.8, 0.87)
0.97 (0.93, 1.01)
1.00
1.08 (0.91, 1.28)
0.86 (0.73, 1.02)
1.00
0.83 (0.79, 0.87)
0.82(0.74, 0.9)
0.98 (0.92, 1.03)
1.00
1.07 (1.03, 1.11)
1.15 (1.1, 1.21)
1.56 (1.37, 1.79)
3.22(3.18, 3.26)
1.04 (1.01, 1.07)

1.00
0.83(0.79,0.87)
0.75(0.72,0.79)
0.65(0.62,0.68)
0.56(0.53,0.59)

1.00
0.82(0.78,0.86)

0.93(0.86,1)

0.92(0.84,1)
1.04(0.8,1.36)
0.83(0.8,0.87)
0.97(0.93,1.01)

1.00
1.08(0.91,1.28)
0.87(0.74,1.03)

1.00
0.83(0.79,0.87)
0.82(0.75,0.91)
0.98(0.92,1.04)

1.00

1.07(1.03,1.1)
1.15(1.1,1.21)
1.56(1.37,1.79)
3.22(3.17,3.26)
1.03(1,1.06)
1.00

0.62(0.52,0.74)
1.06(1.02,1.1)

MEMORY OR (95% Cl)

1.00
0.79 (0.75, 0.82)
0.7 (0.67, 0.74)
0.58 (0.55, 0.61)
0.5 (0.48, 0.53)
1.00
0.81(0.77, 0.84)
0.88 (0.82, 0.94)
0.9 (0.83, 0.99)
1.02 (0.78, 1.33)
0.87 (0.84, 0.91)
0.95 (0.91, 0.99)
1.00
0.92 (0.77, 1.09)
0.76 (0.65, 0.91)
1.00
0.82 (0.78, 0.86)
0.86 (0.78, 0.94)
1(0.95, 1.06)
1.00
1.09 (1.06, 1.13)
1.3 (1.24, 1.36)
2.06 (1.8, 2.35)
3.22(3.18,3.27)
1.05 (1.02, 1.08)
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1.00
0.78(0.75,0.82)
0.7(0.67,0.74)
0.58(0.55,0.61)
0.5(0.48,0.53)
1.00
0.8(0.77,0.84)
0.88(0.82,0.94)
0.91(0.83,0.99)
1.02(0.78,1.33)
0.87(0.83,0.9)
0.95(0.91,0.99)
1.00
0.92(0.77,1.09)
0.77(0.65,0.91)
1.00
0.82(0.78,0.86)
0.86(0.78,0.95)
1.01(0.95,1.07)
1.00
1.09(1.05,1.13)
1.29(1.23,1.36)
2.06(1.8,2.36)
3.22(3.18,3.26)
1.04(1.01,1.07)
1.00

0.65(0.54,0.78)
1.07(1.03,1.1)
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