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Abstract

Background: For some stroke patients and caregivers, navigating the transition between hospital discharge
and returning home is associated with substantial psychosocial and health-related challenges. Currently, no
evidence-based standard of care exists that addresses the concerns of stroke patients and caregivers during
the transition period. Objectives of the Michigan Stroke Transitions Trial (MISTT) are to test the impact of a
social worker home-based case management program, as well as an online information and support resource,
on patient and caregiver outcomes after returning home.

Methods: The Michigan Stroke Transitions Trial is a randomized, pragmatic, open (un-blinded), 3-group parallel
designed superiority trial conducted in 3 Michigan hospitals. Eligible participants are adult acute stroke patients
discharged home directly or within 4 weeks of being discharged to a rehabilitation facility. The patient’s primary
caregiver is also invited to participate. Patients are randomized on the day they return home using a randomized
block design. Consented patients discharged to a rehabilitation facility who do not go home within 4 weeks are
dropped from the study.
The 2 study interventions begin within a week of returning home and conclude 3 months later. The 3-group design
compares usual care to either a home-based social worker stroke case management (SWSCM) program, or a combination
of the SWSCM program plus access to an online information and support resource (MISTT website). Outcomes data are
collected at 7-days and 90-days by trained telephone interviewers. Primary patient outcomes include the PROMIS global
10 score (a generic Quality of Life scale), and the Patient Activation Measure (PAM). Caregiver outcomes include
the Bakas Caregiving Outcomes Scale. Final analysis will be based on 214 randomized acute stroke patients.
To accommodate subjects excluded due to prolonged rehabilitation stays, as well as those lost-to-follow-up,
up to 315 patients will be consented.

Discussion: The MISTT study will determine if a home-based case management program designed around
the needs and preferences of stroke patients and caregivers, alone or in combination with a patient-centered
online information and support resource can improve stroke survivor and caregiver outcomes 3 months after
returning home.

Trial registration: ClinicalTrials.gov: NCT02653170 (Protocol ID: 135457). Registered April 9, 2015.
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Background
Approximately 70% of the 1 million stroke patients
discharged annually from U.S. hospitals return back
to their homes. For many stroke patients and care-
givers, navigating the transition between the hospital
and home is associated with substantial emotional,
social, and health-related challenges. Stroke is one of
the most common reasons for needing daily in-home
caregiving [1, 2] and many informal caregivers report
high levels of stress and burden associated with the
challenges of caring for stroke survivors [3–5]. These
challenges are intensified by the abrupt nature of
stroke, short hospital stays (typically <5 days), and the
multiple care settings that patients use after leaving
the hospital (rehabilitation, skilled nursing, home
health care) [6–8]. As a consequence stroke patients
commonly encounter high readmission rates, [9] slow
or incomplete functional recovery, [10, 11] poor ac-
cess to rehabilitation care, [12, 13] unmet educational
and informational needs, [14] poor medication adher-
ence, [15, 16] dissatisfaction with care, [17] and lim-
ited access to medical and community resources post-
discharge [6, 8, 18]. The emphasis on minimizing
hospital length of stay and the complex care system
that follows hospital discharge means that many
patients are unprepared for what follows and struggle
to integrate back into the community [19–21]. The
fact that transitional care for stroke patients in the
US remains highly fragmented, poorly organized, and
is rarely patient-centered, contributes to patient suf-
fering and caregiver burden [8]. Furthermore, health
outcomes important to stroke patients and their care-
givers during the transitional period remain poorly
characterized [6, 8].
One strategy for addressing transitional care chal-

lenges is to provide better education to patients. Stroke
survivors and caregivers often report dissatisfaction with
the quality and quantity of information provided to
them, [18, 22, 23] and the desire to receive more high
quality information about stroke [18, 23–26]. Many
interventions have been designed to educate patients
during hospitalization, [14, 27] yet it is recognized that
this is not the optimal time to effectively absorb infor-
mation [24]. Moreover, many of the in-home challenges
patients and caregivers face cannot be fully appreciated
or anticipated ahead of time, and thus cannot be ad-
dressed solely through a hospital-based approach. These
facts make it clear that educational efforts need to occur
during the post-discharge period. As an example, the
disappointing results of a large trial of caregiver educa-
tion and training in the U.K., [28] led to the recommen-
dation that hospital-based education programs be
integrated with home-based programs that can be
provided over a longer time period [29].

Informational needs have been shown to exist up to
2 years after a stroke event, [25, 26] with the type of
information and preferred format changing over time
[23–25]. A recent systematic review concluded that edu-
cational programs customized to individual patient
needs produce greater gains in knowledge and satisfac-
tion than generic programs [14]. Due to the highly
dynamic nature and longevity of the stroke transitional
period, programs that deliver stroke education need to
be flexible and easily adaptable; [24] one approach to
doing this is to use web-based technologies. Interestingly,
research on the use of computer-based stroke educational
programs has been quite limited to date [30, 31].
Another strategy for addressing patient and care-

giver transitional needs is to provide a case manager
or transition coach - often a nurse or other para-
professional [32, 33]. The transition-based inter-
vention studies that have been effective in reducing
readmissions and improving patient outcomes [33–35]
have included few if any stroke patients, and did not
collect patient-reported outcomes such as quality of
life. Systematic reviews of intervention studies de-
signed to improve transitional care for stroke patients
have found limited effects of any given strategy,
contain serious methodological limitations, and lack
broad generalizability [27, 32] Thus there remains the
need to design and test new patient-centered case
management models to improve care transitions for
stroke patients and caregivers.
To improve the transition experience of stroke

patients and caregivers this trial is designed to address
two critical needs: 1) access to a home-based case man-
agement program during the transition period, and 2)
access to relevant information about stroke and available
community services. The patient- and caregiver-centered
home based case management program will be delivered
by social workers. Social workers play a vital role in
healthcare systems by determining the complex social,
emotional, and medical needs of patients and connecting
them to appropriate resources. The case management
intervention will be tailored to the needs and prefe-
rences identified by patients and caregivers. We
hypothesize that this personalized case management
program will reduce unmet needs, improve quality of
life, and decrease caregiver stress. To address the
problem of accessing information about stroke and com-
munity resources during the transition period we will
develop a website that will serve as a patient-centered
online information and support resource. We
hypothesize that this MISTT website will provide stroke
patients and caregivers the information they need to
improve their transition experience.
This study protocol follows the reporting standards

developed by the SPIRIT (Standardized Protocol
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Items: Recommendations for Interventional Trials)
statement; [36].

Objectives
The central objective of the trial is to improve patient-
centered outcomes following the transition home by
testing two complementary interventions against usual
care. The primary hypotheses are:

1. Compared to usual care, a home-based social worker
stroke case management (SWSCM) program
designed around the needs and preferences of stroke
patients and caregivers will improve patient and
caregiver outcomes 3 months after returning home.

2. Compared to a home-based social worker stroke
case management (SWSCM) program only, access to
the SWSCM program and the MISTT website - a
patient-centered online information and support
resource – will further improve patient and
caregiver outcomes 3 months after returning home.

Trial design
The Michigan Stroke Transitions Trial (MISTT) is a
randomized, pragmatic, open (un-blinded), 3-group par-
allel designed superiority trial conducted in 3 Michigan
hospitals. The 3-group parallel design will compare:

i) Usual care.
ii) A home-based social worker stroke case management

(SWSCM) program.
iii)A home-based social worker stroke case management

(SWSCM) program, plus access to the MISTT
website which provides patient-centered information
and support resources.

Methods: Participants, interventions, data
collection and outcomes
Study setting
The study is being conducted in two Michigan cities
located 65 miles apart: Lansing and Ann Arbor. In
Lansing, stroke patients are enrolled at Sparrow
Hospital, a comprehensive stroke center that serves as
the sole tertiary referral center in the mid-Michigan
region. Sparrow Hospital admits over 500 acute stroke
cases per year. In the city of Ann Arbor, stroke
patients are enrolled at two hospitals. The University
of Michigan Teaching Hospital is a comprehensive
stroke center that serves as a tertiary referral center
for a large area of the state and admits over 250
acute stroke cases per year. Saint Joseph Mercy
Hospital, Ann Arbor is a primary stroke center that
serves as a tertiary referral center for the south-east
region of the state and admits over 500 acute stroke

cases per year. Combined, these 3 institutions admit
approximately 1200 acute stroke patients a year, and
represent both community based and academic
medical centers.

Target population - eligibility criteria
The target population for this pragmatic trial are all
adult acute stroke patients discharged home either
directly from the hospital or within 4 weeks of being
discharged to a rehabilitation facility. Specific inclusion
and exclusion criteria are described in Table 1. Eligible
subjects need to have a final hospital discharge diagnosis
of acute stroke (ischemic or hemorrhagic), present to

Table 1 MISTT Study Patient and Caregiver Inclusion and
Exclusion Criteria

Patient Inclusion Criteria:

i) A final confirmed hospital diagnosis of acute stroke
(ischemic or hemorrhagic).

ii) Patient living at home pre-stroke.

iii) Presence of stroke-related deficits at admission (defined as
a National Institute of Health Stroke Severity score of > = 1).

iv) Presence of functional limitations at discharge (defined as
a modified Rankin score [mRS] score of > = 1 or
therapy ordered).

v) Discharged directly home (includes patient’s residence or that
of a family member), or discharged to a rehabilitation facility
with the expectation of return to home within 4 weeks

Caregiver Inclusion Criteria:

i) Any person identified by the stroke patient as the primary
caregiver (individual has primary responsibility for assisting
with the patient’s care).

ii) Age 18 or over.

Patient Exclusion Criteria:

i) Patients who live more than 50 miles from the hospital
(for reasons related to the home visits).

ii) Patients discharged to hospice care, nursing home for long
term care, or long term care hospital (LTCH).

iii) Patients who have clinically documented cognitive deficits
or stroke-related impairments including aphasia sufficient
to impact the consent process and for whom a proxy
respondent is not available.

iv) Patients who fail the 6-item Cognitive Screen for cognitive
function (score < =4) and for whom a proxy respondent is
not available.

v) Patients enrolled in another acute stroke intervention trial
that has a significant impact on the post-acute period (i.e.,
intensive data collection required of patient during follow-up).

vi) Limited life expectancy (< 6 months) or significant medical
comorbidity likely to impact completion of the study (e.g.,
severe mental illness, drug or alcohol abuse,
metastatic cancer).

i. Does not speak English.

Caregiver Exclusion Criteria:

i) Does not speak English.
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the hospital with stroke-related deficits (confirmed by a
National Institute of Health Stroke Severity [NIHSS]
score of at least 1), be living at home prior to the stroke
event, and be able to speak English. To identify patients
who are more likely to have unmet needs after returning
home, patients also need to have functional limitations
at discharge, defined as a modified Rankin score [mRS]
score of at least 1 at discharge or recommendations for
post-discharge rehabilitative therapy.

Subject enrollment - screening and consent
At each hospital site up to three trained study coordina-
tors are responsible for conducting all screening, enroll-
ment, and consent procedures using a 4 step process
(Table 2). The study coordinators review the daily stroke
census in combination with the admission notes to
complete Step 1 (Pre-screening) which identifies all adult
acute stroke admissions who live within 50 miles of the
hospital. Step 2 (Screening) utilizes medical record data
plus, if necessary, clarification with the clinical staff to
confirm the patient meets eligibility criteria. At a suit-
able time, preferably with family members present, the
coordinator approaches the patient to introduce the
study and confirm eligibility. Step 3 (Final Confirmation)
requires confirmation that the patient was living at
home pre-stroke, that the patient speaks English, and
that the patient is expecting to return home either
directly or after going to a rehabilitation facility. If the
patient and family express interest and eligibility is

confirmed, the coordinator completes a 6-item cognitive
screening (SIS-6,) [37] and proceeds with the consent
process (Step 4). If the patient fails the cognitive screen
(SIS-6 score < =4), or is unable to give consent because
of aphasia, severe stroke-related deficits, or pre-existing
dementia, a proxy respondent is sought. A proxy
respondent may include any person who is authorized to
make medical decisions on behalf of the patient; a proxy
respondent may also be enrolled in the study as the
primary caregiver. The consent process is typically
completed while the patient is on the acute hospital
ward, but for patients who are transferred to a rehabili-
tation setting consent may be completed there. For
stroke patients who are discharged directly home before
the coordinator has time to complete the consent
process it may be completed by telephone.
During the consent process, the coordinator asks the

patient if there will be someone serving as their primary
caregiver - defined as someone who will be providing
regular assistance or help once they return home. If the
patient identifies a primary caregiver and agrees to their
involvement, the coordinator then contacts the caregiver
to assess their eligibility (Table 1), determine their inter-
est in participating, and obtain informed consent. The
definition of a primary caregiver centers on the person
who the patient believes, at the time of consent, will be
most actively involved in their care; the person may be a
spouse, family member, neighbor, or friend. The care-
giver is not required to live with the patient. If the

Table 2 Steps for In-hospital Screening and Consent

Screening Steps Data Source Screening criteria Data collected

Step 1
Pre- screening

Daily census and
admission notes

Confirmed acute ischemic or Hemorrhagic
stroke Adult.
Lives <50 miles from hospital

Number screened

If pass Step 1, then

Step 2 Screening Chart & Attending
Physician

NIHSS > = 1 at admission
Lives at home
mRS > = 1 at discharge or therapy ordered
Discharge home or plan to go home within
4 weeks of going to rehab
Life expectancy >6 months
No other trial affecting follow-up
No mention of cognitive deficits, significant
stroke impairment or aphasia*

Screening log includes age, race, sex, stroke type,
date of admission, and primary reason(s) I patient
not eligible. Presence of clinical cognitive deficits,
significant stroke related impairments, or aphasia.*

If pass Step 2, then

Step 3. Final
confirmation

Patient Bedside confirmation of eligibility: live at home,
plan to go home, speaks English.
Complete Bedside 6-item cognitive screening.*

6-item cognitive screen score.* Document primary
reason(s) patient not eligible

If pass Step3, then

Step 4. Consent Patient Yes - agreed Complete consent form

No – declined Document reason(s)

No – not obtained ➔ study was introduced but
no decision made about participation

Document reason(s)

*Proxy consent used if attending physician or chart mentions clinical cognitive deficits, significant stroke related impairments, or aphasia likely to impact the
consent process (Step 2) or if patient has a 6-item cognitive screening score of <=4 (Step 3).
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caregiver declines to participate in the study, the pa-
tient’s participation is not affected. Caregivers identified
but not recruited prior to the patient’s discharge home
will be contacted for consent up to 10 days post-
discharge either by phone or in person (if the patient is
randomized to receive case management). If a primary
caregiver is not identified until after the patient is
discharged home recruitment is not pursued.

Interventions
The 3-group parallel design compares usual care to
either a home-based social worker stroke case man-
agement (SWSCM) program, or a combination of the
SWSCM program plus access to the patient-centered
online information and support resource (MISTT
Website). The interventions begin shortly after the
patient is discharged to home and end no later than
3 months post-discharge. The format and content of
both interventions (SWSCM program and the study
website) were guided by input from focus groups con-
ducted with stroke patients and caregivers during the
pre-trial development phase, as well as the experience
gained during a pilot test phase.
Group 1: Usual care: Patients in this group receive

the hospitals’ usual care approach as documented in
the discharge instructions. For the 3 hospitals this
includes the typical combination of post-acute care
services for stroke patients, including education mate-
rials, appointments to see out-patient medical pro-
viders (e.g., primary care, neurology, rehabilitation),
and referrals to other community-based providers
(e.g., home care). Although some hospitals utilize
hospital-based programs designed to reduce hospital
readmissions, none of these programs specifically
target acute stroke patients. To promote retention in
the study, patients assigned to the usual care group
receive mailings of stroke and health related
brochures. The first mailing is sent within a week of
returning home, and then two additional mailings are
sent after 4 and 8 weeks.
Group 2: SWSCM: Four Masters-level social workers

were trained to serve as Social Worker Stroke Case
Managers (SWSCM) for this intervention. The broad
goals of the intervention are to provide case manage-
ment services for between 60 and 90-days following the
return home. Typically this will involve at least 2 home
visits–the first visit occurring within a week of returning
home, and the second scheduled about 30-days later.
The SWSCMs also follow up weekly with each patient
by phone. The specific case management services pro-
vided are dictated by the patient and caregiver needs
and preferences so the exact number of home visits and
follow-up telephone calls are determined on a case by
case basis. The intent is to complete services by 60-days,

however the program is continued for up to 90 days if
ongoing achievable goals exist. During the intervention
period, the SWSCM conducts the following activities:

1. Within the first week post-discharge, undertake a
home visit to conduct a biopsychosocial assessment
[38] to identify patient and/or caregiver goals and
unmet needs identified as most important to them.
If a patient declines to have a home visit, this
assessment can be conducted by phone.

2. Develop a patient-centered service plan with specific
actions that address the goals and unmet needs. This
plan is used throughout the intervention period, and
is revised as new unmet needs and goals are
identified or prior needs and goals are resolved.

3. Review the patients’ discharge paperwork and
incorporate activities into the service plan as
necessary.

4. Ensure that the patient is seen by a primary care
physician after discharge (preferably within 7-days of
discharge). Set up appointment if not already
scheduled. Assist with setting up appointments with
other medical providers as needed.

5. Make referrals to community agencies including
signing up patient for financial assistance programs
(e.g. medical, food, housing) as necessary.

6. Promote medication adherence through education
involving use of medication lists, tool kits, pill
organizers, and other aids.

7. Facilitate patient and caregiver engagement and
activation through support and education related to
their unmet needs and emphasizing the importance
of stroke prevention and recovery.

8. Facilitate access to social and community services as
necessary (determined by their unmet needs).

9. Maintain an interaction log to document all
interactions, activities and referrals.

10.Complete a final close out case summary between
60 and 90-days.

The biopsychosocial assessment will identify the
current needs of the patient and caregiver [38]. These
needs will range in severity and can include: [39–42]

1. Out-patient Medical Services e.g. appointments with
primary care physician, specialists, access to
rehabilitation care, access to home health care,
transportation, access and adherence to medications.

2. Psychological e.g. stress, depression, anxiety,
negotiating self-understanding, coping.

3. Social e.g. role participation and shifts, isolation,
need for support, communication with caregivers.

4. Physical e.g. home safety, functional abilities, fall
risk, self-care, durable medical supplies.
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5. Information/Services e.g. transportation, financial,
medical insurance, meals, cleaning services, healthy
lifestyle.

After the service plan is developed and patient/care-
giver goals and unmet needs identified, the SWSCM
works to identify specific resources, suggest solutions to
specific problems, and identify and resolve specific
barriers. During weekly follow-up phone calls the case
managers monitor progress, provide further information
and resources, and help coordinate services as necessary.
The SWSCMs encourage the patient to actively pursue
services and resources on their own but will, depending
on the level of function, assist them directly if needed.
At about 60 days after returning home, if the SWSCM,

patient and caregiver agree that no further help is
required, or that an adequate plan has been initiated for
needs requiring longer-term management, the case is
closed out and a final close out case summary is com-
pleted. If necessary, case management can be continued
for up to 90 days. The close out report summarizes the
progress made during the intervention period, docu-
ments any remaining unmet needs including follow up
recommendations, and describes the overall level of
compliance and engagement the patient and caregiver
had with the SWSCM. Compliance with specific
SWSCM recommended tasks and activities are docu-
mented in the service plan, case notes, and interaction
log maintained by SWSCM. The level of involvement
may vary based on the number of identified unmet
needs and the patient’s and/or caregiver’s preferences for
interactions. If a patient is admitted to a hospital,
rehabilitation facility, or another setting where it is not
possible to deliver the intervention (e.g., nursing home)
then the intervention is temporarily suspended until the
patient returns home. If the 90-day study deadline is
reached while the subject is still away from home then
the intervention ends.
Group 3: SWSCM plus MISTT Website (Online Infor-

mation and Support Resource) – In addition to the
SWSCM activities described above, this group will also
receive access to and training in the use of the MISTT
website - a purpose-built, online, patient-centered infor-
mation and support resource. The website was designed
and developed by the MISTT research team, and under-
went usability tested with a group of representative
stroke survivors and their caregivers. The website
contains the following components:

1) Stroke related information – Provides links to stroke
education materials, resources and guidelines
developed by the National Stroke Association, [43]
the American Stroke Association, [44] and other
organizations. Resources to promote patient

activation and self-management related to stroke
prevention and recovery are also included.

2) Medication information - Provides access to materials
to promote medication adherence including patient
education materials for stroke-related medications,
drug-to-drug interaction, and tracking and reminder
tools including templates, online diaries, and a
smartphone app.

3) Provider contact list - To promote communication
between the patient, caregiver and their care team,
the website organizes contact information for each
care team member that the patient identifies. This
list is set up with the assistance of the SWSCM.

4) Hospital patient portal - The website will
encourage patients to access their medical record
as well as other hospital resources through the
hospital’s patient portal (EMR). Patients and
caregivers will be encouraged to register and
shown how to use their portal.

5) Access to community resources– - Provides links to
the Michigan 2–1-1 web site [45] which provides
access to searchable information on local social
services and resources useful for both patients and
caregivers. Patients and caregivers can also access
services by calling a 2–1-1 operator.

6) Stroke Support Groups– Provides information on local
face-to-face support groups as well as online stroke
support groups (discussion forums and chat-rooms)
that include other stroke survivors and caregivers, for
example, online support groups supported by the
National Stroke Association [46].

7) Caregiver resources – This section includes specific
information and resources designed to help
caregivers with their tasks as well as access to
caregiver networks and support groups.

The SWSCM typically introduces the website to the
patient and caregiver at the first home visit. This in-
cludes an assessment of the patient’s and caregiver’s
readiness to use the website, which is followed by a
demonstration on how to access the website using their
preferred technology platform (desk top, laptop, tablet,
smartphone). Introductory videos that explain the pur-
pose, organization and specific content of the website
are included on the website. Access to the website re-
quires the patient or caregiver to log-in with an e-mail
address and password; if the patient and/or caregiver
does not have an existing e-mail, the SWSCM will set
one up. If there is no in-home access to the internet
then the project will supply a tablet computer with inter-
net access for the duration of the intervention. During
follow-up calls and home visits the SWSCM provides
further encouragement to access and use the website.
Adherence with the MISTT study website component is
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monitored remotely by recording the frequency that pa-
tients and caregivers access specific pages of the website.
This data is based on their unique log-in and collected
using Google Analytics.1

Intervention monitoring, adherence and withdrawals
As noted above, adherence to the home-based case
management intervention is monitored and documented
by the SWSCMs in their case notes and interaction log
which are recorded in the REDCap study database.2 The
interaction log documents the method, duration, target,
and primary task of each interaction. All SWSCM docu-
mentation is reviewed by the social work team leader
(AH) to assess accuracy, completeness, and consistency
with the patient-centered case management intervention.
All SWSCMs are trained on the requirements of the
intervention and expected documentation; training
updates are provided throughout the trial to prevent
intervention drift. SWSCMs meet bi-weekly with the
social work team leader to discuss problem cases and so-
lutions. Because this is a patient-centered intervention
the SWSCM maintains a flexible approach to the con-
tent, frequency and nature of the interactions depending
on the patient’s and caregiver’s needs and expressed
wishes. If a patient and/or caregiver is unable to meet
with the SWSCM in person either because of inconveni-
ence (e.g., conflicts due to work, family or therapy visits),
or because they have temporarily moved out of the
service region [>50 miles]) then an attempt is made to
continue the intervention via telephone. As described
earlier the intervention is temporarily suspended when a
subject is readmitted to the hospital, or admitted to an-
other type of facility during the intervention period. The
intervention will re-start if the patient returns home
within the original 90-day intervention time window
(calculated from the original discharge to home date).
Patients who refuse to cooperate with the SWSCM for

a period of at least 4 weeks, or who request to no longer
receive the intervention are closed out at that time.
These subjects are referred to as a voluntary withdrawal
from intervention but are still eligible to receive a final
90-day outcome call (unless they specifically decline this
option). The intervention is permanently discontinued if
the subject dies, is admitted to hospice, permanently
moves out of the service area (and is unwilling/unable to
participate via phone), or requests to be withdrawn from
the study completely. These subjects are referred to as
an administrative withdrawal from the study and do not
receive the final 90-day outcome call.

Concomitant interventions
This trial is conducted within the milieu of usual and cus-
tomary care provided to stroke patients in the post-acute
setting; the MISTT interventions are an adjunct service

and do not replace any standard-of-care services. Thus,
stroke patients continue with their post-discharge care
plan set by their medical care team as outlined in the dis-
charge plan and modified by their primary care physician
or other providers. Patients are therefore expected to con-
tinue to access out-patient rehabilitation, home health
care services, and specialty office visits as prescribed by
their care team.

Outcomes data
Patient outcome measures were selected after an extensive
review of available instruments relevant to functional recov-
ery, disability, handicap, and quality of life of stroke patients
and caregivers. We relied heavily on patient-reported
functional and QOL measures developed by the PROMIS
(Patient-Reported Outcomes Measurement Information
System) and NeuroQOL programs [47–50]. The PROMIS
and NeuroQOL programs are National Institutes of Health
(NIH) initiatives to develop and validate patient-reported
outcome measures that can be applied to a wide variety of
diseases, conditions and settings [47, 50]. The HealthMea-
sures website provides access to a comprehensive set of
items banks, short forms, and computerized adaptive tests
(CATs) that measure various aspects of physical, mental,
and social health [47].
The final set of patient measures were classified into

primary outcomes, secondary outcomes, mediating (inter-
mediate) outcomes, and potential effect modifier variables
(Table 3). There are two primary patient outcome mea-
sures: the PROMIS global 10 score, a generic quality of life
scale, [47] and change in the 13-item Patient Activation
Measure [PAM], a measure of patient self-efficacy [51].
Secondary patient outcome measures include depression
symptoms (PHQ-9), NeuroQOL anxiety scale, 90-day hos-
pital readmissions, 90-day stroke recurrence, and 90-day
home time [52]. Mediating (intermediate) measures include
PROMIS self-efficacy scales (emotions, daily activities,
social engagement, medication management), PROMIS
support scales (informational, emotional, instrumental),
[47] and utilization and barriers to computer use (Table 3).
Caregiver outcome measures were similarly classified

(Table 4). There are two primary caregiver outcome mea-
sures: the Bakas Caregiving Outcomes Scale (BCOS), [53]
and depression symptoms (PHQ-9). Secondary caregiver
outcome measures include: unhealthy days, and PROMIS
support scales (informational, emotional) [47]. Mediating
(intermediate) measures include preparedness for caregi-
ving scale, [54] and the Oberst Caregiver Burden Scale
(OCBS) [55].

Participant timeline
A summary of the expected timeline for participant
involvement is shown in the Table 5. Enrollment is
expected to occur during the acute hospital stay (or
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Table 3 Patient Outcome Measures

When Measured

PRIMARY OUTCOMES Baseline 7 day 90-day No. questions

PROMIS Global-10 QOL X X 10

Patient Activation Measure [PAM] X X 13

SECONDARY OUTCOMES

PHQ-9 depression X X 9

NeuroQOL anxiety X X CAT*

Hospital/ED visits – self report X X 1

Stroke recurrence – self report X 1

90d home time X 1

MEDIATING (INTERMEDIATE) OUTCOMES

PROMIS self-efficacy – manage social interaction X X 4

PROMIS self-efficacy – manage medications X X 5

PROMIS self-efficacy – manage emotions X X CAT*

PROMIS self-efficacy – manage daily activities X X CAT*

PROMIS informational support X X 5

PROMIS instrumental (practical) support X X 5

PROMIS emotional support X X 5

Dyad relationship scale X 10

Unmet needs self-report X 1

Stroke-specific technology use X 8

EFFECT MODIFIER VARIABLES

Demographics (age, sex, race, insurance, housing, living alone) X 6

Demographics (marital status, education, home health care) X 3

Pre-stroke function and ambulation X 2

Past medical history/comorbidities/risk factors X 11

Stroke type (ischemic, hemorrhagic) X 1

Admission stroke severity (NIHSS, level of consciousness,
symptom duration)

X 3

Clinical treatments (thrombolytics, endovascular or other surgical intervention) X 3

Discharge instructions, rehab and home health prescriptions X 3

Discharge Modified rankin and FIM score X 2

Pre-stroke function and ambulation X 2

Modified rankin (current function) X X 3

ADL and IADL (current) X X 12

Care Transitions Measure CTM-3 X 3

SIS 6-item cognitive screener X X X 6

Pre-stroke depression diagnosis X 2

NeuroQOL communication X X 5

NeuroQOL emotional & behavioral dyscontrol X X CAT*

Pre-stroke technology utilization X 10

Computer anxiety X 2

Computer self-efficacy X 4

Satisfaction with Interventions X 2

*CAT = Computer Adaptive Testing. Number of questions dependent on individual response. Average is about 6.
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shortly thereafter) for both patients and caregivers.
Randomization occurs on the day the subject returns
home (Study Day 1). Interventions are scheduled to
begin within one week (Study Day 7) and conclude after
3 months (Study Day 90). Baseline clinical data are col-
lected during the in-hospital stay and outcomes data are
collected in 2 telephone interviews scheduled around
Study Day 7 and 90. The 7 day interview is designed to
collect baseline data on function and quality of life soon
after the patient and caregiver have returned home.
Ninety days was chosen for the final outcome assess-
ment as this is a common time point used in many clin-
ical stroke trials and is regarded as a benchmark of early
recovery. Ninety days is also a logical choice given that
the case management program is designed to end after
60-days (although it can continue up to 90-days).

Sample size
Sample size estimates were calculated based on the two
primary patient outcome measures: the PROMIS global

10, [47] and the PAM [51]. All estimates were generated
in SAS [56] using a one-way ANOVA model with power
80% and alpha 0.05. Because there is little data on the
use of the PROMIS global 10 measure in stroke popula-
tions to inform calculations (i.e., data on responsiveness
or minimal important difference), we generated esti-
mates based on the stroke-specific QOL (SS-QOL)
measure [57] with anticipated differences in the sum-
mary SS-QOL score obtained from a previous stroke
study [58]. Using a hypothesized largest between group
difference of 1.0 in the summary score with a standard
deviation of 1.9 (equivalent to an effect size of 0.52) re-
sulted in a sample size estimate of 214 total subjects.
Varying the standard deviation between 1.6 and 2.5
(equivalent to effect sizes of 0.62 and 0.40), resulted in
total sample sizes of 154 and 366, respectively. A widely
used rule of thumb is to use an effect size of 0.5 as a
benchmark for clinically meaningful change for many
types of QOL measures [59, 60]. Thus, we believe the
sample size calculation of 214 (based on an effect size of
0.52) should be sufficient for the PROMIS 10 measure.
Validation work has shown that an average PAM

score is 62 with a standard deviation of 13, [51] and
that changes of 5 are clinically meaningful [61]. Using
a hypothesized largest between group difference of 10
with a standard deviation of 13 (equivalent to an
effect size of 0.77) resulted in a sample size estimate
of 102 total subjects. Varying the standard deviation
between 10 and 15 (equivalent to effect sizes of 1.0
and 0.67), resulted in sample sizes of 64 and 136,
respectively. Thus the sample size estimate of 214
calculated for the PROMIS global 10 outcome will be
more than sufficient for the PAM outcome.

Recruitment
Although our target final sample size is 214 subjects
available for analysis, we anticipate that about 15% of
subjects will drop out after randomization either
because they are withdrawn from the study (due to
death, hospice, moved away, or declined) or because
they are lost-to-follow-up at 90-days. Thus the target
number of randomized patients was increased to 252.
We also estimate that up to 20% of consented
patients will be dropped from the study prior to
randomization because they remain in a rehabilitation
facility for longer than 4 weeks (modified intention-
to-treat design). To accommodate we increased the
target number of patients to be consented by 20% to
315 (105 per site). Using an 18-month recruitment
period this translates to 6 cases per month per
hospital. To monitor recruitment, monthly audits of
each sites’ enrollment numbers are generated and
discussed during regular group conference calls. Site

Table 4 Caregiver Outcome Measures

When Measured

PRIMARY OUTCOMES 7 day 90-day No. questions

Bakas Caregiver Outcomes Scale X X 16

Depression (PHQ-9) X X 9

SECONDARY OUTCOMES

Unhealthy days X 2

PROMIS informational support X X 5

PROMIS emotional support X X 5

MEDIATING (INTERMEDIATE) OUTCOMES

Preparedness for Caregiving Scale X X 9

Oberst Caregiving Burden Scale X X 14

Dyad relationship scale X 11

Unmet needs – self-report X 3

Stroke-related technology use X 8

EFFECT MODIFIER VARIABLES

Demographics (age, sex, race;
marital status, education,
employment, household income)

X 7

Change in employment, household
income

X 3

Relationship with patient X 3

SIS Cognitive Screen X X 6

Pre-stroke depression diagnosis X 2

PROMIS Global 10 QOL (proxy report
of patient)

X X 10

Pre-stroke technology utilization X 10

Computer anxiety X 2

Computer self-efficacy X 4

Satisfaction with Interventions X 2
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visits are conducted on an as-needed basis to help
problem solve recruitment issues.

Methods: Assignment of interventions
(randomization)
Randomization
The target number of patients to be randomized is 252.
Patients are randomized on the day they return home.
To ensure that allocation to the 3 treatment groups is
balanced within each hospital, randomization is stratified
by hospital. Sequence generation is performed centrally
using a computer generated randomized block design
(with block size of 6 or 9) housed within a secure RED-
Cap data management system. Allocation concealment
is ensured by the fact that randomization is not
performed until the project manager (MF) receives

confirmation that the patient has returned home. The
project manager is responsible for all aspects of imple-
mentation and communicates the results for each
randomization to the care team by e-mail.

Blinding
This is an open trial – it is not possible to mask study
participants or any of the study staff to the intervention
group assigned to a given patient. It was originally
intended that the telephone interviewers collecting
outcomes data were to be blinded to group assignment,
however, during the pre-trial phase this proved to be
impractical. The potential for interviewer bias is amelio-
rated by the fact that the telephone-based data collection
instrument contains validated patient reported outcome

Table 5 Summary of typical participant timeline including enrollment, interventions and assessments

Study Time Period Study
Day 1

Study Day 7
(first week after returning home)

Study Day 8 to Day 90 (second week to week 12)

Acute
Hospital Stay

Discharge
home
(Day 1)

First SWSCM
Home visit
(Day 7)

Baseline
phone call
(Day 7)*

Second SWSCM
Home visit
(Day 30)

SWSCM Follow-up
calls and visits
(ends Day 60–90)

Final Outcome
phone call
(Day 90)*

Goggle
Analytics
(7–90 days)

ENROLLMENT

Screening
(Steps 1–3)

X

Patient Consent
(Step 4)

X

Caregiver Consent X X

Randomization X

INTERVENTIONS

SWSCM
Intervention

Biopsychosocial
assessment

X

Establish service
plan

X

Update service
plan

X X

Maintain
interaction log

X X

Close out
assessment

X

MISTT website

Orientation X

Reminders X X

ASSESSMENTS

Baseline clinical
data collection

X X

Outcomes Data
Assessment

X X

MISTT Website
Utilization

X

*Timing of phone calls vary between day 5 and 21 (for baseline) and between day 83 and 111 (for final).
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measures with standardized response options which do
not require interviewer interpretation or observation.

Methods: Data collection, management and
analysis
Data collection methods
Relevant patient- and caregiver- reported outcomes data or-
ganized in terms of primary outcomes, secondary outcomes,
mediating (intermediate) outcomes, and potential effect
modifier variables are summarized in Tables 3 and 4, re-
spectively. These data are collected through a combination
of medical record abstraction and telephone interviews.

Medical record abstraction
After a patient is discharged from the hospital, baseline
clinical data are abstracted from the medical record by
the trained hospital coordinators. The data includes
demographics (age, race/ethnicity, sex), insurance status,
pre-stroke address and living arrangements (living
alone), pre-stroke function and ambulatory status, past
medical history, comorbidities, risk factors, stroke type,
stroke severity and symptom duration at admission,
thrombolytic and endovascular treatments, other neuro-
surgical interventions, discharge FIM score, discharge
mRS, and discharge summary including therapy orders.
(Table 3) Additional patient demographic data on
marital status and education are collected at the first
telephone interview post discharge. No clinical or
laboratory assessments are collected for the purposes of
this study. Demographic data collected from caregivers
includes age, race/ethnicity, sex, marital status, level of
education, income, employment status, and living
arrangements. (Table 4) These data are collected during
the consent process or at the first telephone interview.

Telephone interview data
Patient- and caregiver- reported outcomes data are collected
by trained telephone interviewers at two time points: 7 days
(range 5–21 days), and 90-days (range 83–111 days) after
returning home. Separate survey instruments for patients
(Table 3) and caregivers (Table 4) include a comprehen-
sive set of clinical and subject-reported functional and
QOL measures, many selected from the PROMIS and
NeuroQOL question banks [47–50]. The full inter-
views take approximately 30 min (range 20–60) to
complete. Proxy versions of the 2 patient interviews
were also developed and both the 7-day and 90-day
caregiver instruments also include a proxy assessment
of the patient’s current quality of life (based on the
PROMIS Global 10 measure).
As described earlier, only subjects who are adminis-

tratively withdrawn from the study (i.e., due to death,
admission to hospice, permanent move from service
area, or request to stop all study participation) do not

receive the final 90-day telephone interview. Subjects
who did not complete all of the intervention as
planned (i.e., voluntary withdrawals) are still eligible
to complete the final interview. Completion of the
final 90-day interview is promoted by sending a
reminder letter just prior to the due date, and giving
a $25 gift card for completing the call. We also deve-
loped abbreviated versions of each instrument for
subjects who are physically unable or refuse to
complete the full interview.

Data management
All study data are entered into a secure REDCap database,
[62] which includes web based data entry platforms for
hospital staff to enter medical record information, and
SWSCMs to document case management activities (as-
sessments, case notes, interaction log). The system also
allows direct data entry during the telephone interviews.
All study personnel use secure passwords to access the
database. Control of read and write privileges allow study
coordinators and the SWSCMs to only view data for
patients from their study site; similar read and write privi-
leges control access to all protected health information
(PHI). To ensure data quality, data fields are pre-
programmed to restrict out of range or implausible data.

Statistical methods
Descriptive statistics including frequencies and contin-
gency tables for categorical data, and means, medians,
standard deviations and ranges for continuous data
will be generated for all variables. The adequacy of
randomization will be examined by testing for be-
tween group differences in demographic and clinical
factors (e.g., age, stroke type, NIHSS). If outcomes
data are missing for more than 10% of randomized
cases then we will explore the use of multiple im-
putation methods using the PCORI Methodology
Standards as guidance [63].
The final sample size target for analysis of the primary

trial outcomes is 214 subjects. Consented subjects who do
not go home within a month because they remain in a
rehabilitation facility will be dropped from the study;
however, these subjects do not impact the validity of the
study as they do not undergo randomization prior to their
exclusion. To accommodate these pre-randomization
losses, as well the post-randomization losses that occur
when cases are administratively withdrawn from the study
or are lost-to follow-up, the target number of subjects to
be consented is increased to 315. Among the cases
available for analysis an intention-to-treat analysis, where
all subjects are analyzed according to the group to which
they were randomized, will be followed.
The primary analysis of this 3-group parallel designed

trial will rely on a generalized linear model framework
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[64] (one-way ANOVA for continuous outcomes or a
logistic model for categorical outcomes). Both primary
patient outcome variables (PROMIS Global 10 and
PAM) are continuous measures that are recorded at 7-
days and at 90-days. The central parameter of interest is
the difference between the mean within-subject diffe-
rences (calculated for each subject) in the 2 intervention
groups, compared to the usual care group. The statistical
significance of the overall intervention effect will be
obtained from the overall F statistic and pairwise com-
parison will be generated using Tukey’s least significant
difference. For secondary dichotomous outcomes, a uni-
variate logistic regression model will be used to generate
odds ratios and 95% CIs comparing the two intervention
groups to the usual care group.
If significant baseline differences are noted in important

prognostic factors (e.g., age, sex, stroke type, stroke seve-
rity), we will adjust for these factors in multivariable ana-
lyses. Following the primary analysis, interaction effects
between the intervention groups and key prognostic
factors will be tested (including age, sex, stroke severity,
type of caregiver, post-stroke function, duration between
stroke onset and return home). Using sensitivity analyses
we will assess the impact of using proxy respondents, mul-
tiple imputation (if used), and site-specific effects (using
random effects models). Finally, multilevel modeling will
be used to examine both between- and within-dyad
differences [65].

Methods: Monitoring
Data monitoring
No interim statistical analyses are planned. Case accrual
will continue until the target goal of 315 consented
stroke patients is reached or until the end of the recruit-
ment period (June 2017). After case recruitment begins
in January 2016, the study team will actively monitor
case enrollment at each of the study sites and will sug-
gest modifications accordingly to ensure that enrollment
targets are met. Similarly we will actively monitor the
completion rates of other key processes including home
visits, access and utilization of the MISTT website, com-
pletion of 7-day and 90-day outcome interviews, and
intervention discontinuation. Given that safety outcomes
in this study are limited (see below) the study will not
utilize a Data Safety and Monitoring Committee. Instead
information on case accrual, safety outcomes and other
study process measures will be shared at regular meet-
ings of a Patient-Professional Advisory Board. No exter-
nal monitoring of the trial procedures or data collection
processes will occur.

Monitoring harms
There are two study-related potential risks to participants:
1) loss of confidentiality, and 2) increased stress as a result

of the social work intervention addressing unmet needs
and other biopsychosocial stressors. The protocol includes
extensive protections to ensure confidentiality and miti-
gate the risk of loss of confidentiality. These include the
use of study identification numbers (rather than names),
secure password protected REDCap data systems, and
storage of all hard copy PHI data in secure locations.
If, during the trial, a serious non-medical situation

arises that suggests the patient is in crisis, the SWSCM
will refer the patient to local crisis support services and
ensure that the patient is connected to the appropriate
services. All study personnel are instructed on the
appropriate use of 9–1-1 services should an emergent
medical situation arise during any of the patient or care-
giver interactions. If other serious but non-emergent
medical problems arise (for example, ran out of medica-
tions, evidence of severe depression score, or suicidal
ideation) the SWSCM will make a recommendation for
follow-up with appropriate services such as the patient’s
primary care provider.

Ethics and dissemination
All procedures conducted during this trial are carried
out in compliance with federal and institutional ethical
standards. All procedures and consent forms were
approved by the Institutional Review Boards at the main
study site (Michigan State University) as well as at the
participating hospitals. Dissemination plans include the
usual process of peer-review publications and presenta-
tions at scientific conferences. However, our dissemi-
nation activities will also engage local and regional
stakeholders including hospitals, community-based care
providers, public health agencies, and non-governmental
community health agencies.

Discussion
Recent efforts to re-design the medical care delivery sys-
tem in the U.S. are focusing on the entire “episode of
care”, [66] which will demand improvements in care
transitions for stroke patients who return to their home
setting [6, 24]. The MISTT study integrates core social
work principles with health information technology and
the Chronic Care Model (CCM) [67, 68]. The goal of
these interventions is to actively engage stroke patients
and their caregivers in the complex decision making and
self-management required after returning home follo-
wing the hospital [67, 69, 70]. The study intervenes on
four components of the Chronic Care Model (CCM) –
self-management support, community resources, deli-
very system redesign, and clinical information systems
[67, 68]. As a guiding framework, the CCM aligns with
elements identified as necessary for effective care transi-
tions for patients with complex care needs, such as im-
proving informational resources and providing better
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coordination of care across multiple settings [33, 71, 72].
Moreover, the core principles and roles of social workers
are also congruent with the goals of the CCM and with
the needs of patients during the transitional care period.
Case management programs utilizing social workers

have shown positive outcomes for older adults transi-
tioning from hospital to home [73–76]. These
programs have many similarities with nurse-led case
manager transitional models, [32, 33] including an
emphasis on home-based assessments, follow-up med-
ical appointments, patient and caregiver education,
and accessing community resources. However, while
nurse case manager programs focus primarily on
health conditions, medication, and lifestyle changes,
social workers add value by expanding patient and
caregiver support for psychosocial issues, including
tangible and emotional support [71, 77]. In addition
to providing short-term counseling for emotional
issues, social work case managers address barriers to
accessing follow-up medical care and social services.
This includes coordinating care across multiple health
systems; problem-solving to address needs such as
transportation and finances; education; monitoring
progress; and advocating for patients. This is particu-
larly important for patients with complex medical and
psychosocial needs, many of which do not become
apparent until after discharge [73, 76, 77]. Practical
implementation of case management programs de-
signed to improve the transition experience of stroke
patients and caregivers requires an understanding of
many issues including costs. The detailed documenta-
tion of the intensity of case management services (i.e.,
their type, frequency, and duration) provided in the
interaction logs by the SWCM will enable the project
to estimate program costs.
In summary, while some evidence for the positive ef-

fects of self-management programs to aid the recovery
of stroke patients does exist, [78] currently no evidence-
based programs are implemented as a standard of care
to address the psychosocial and health-related challenges
that stroke patients and their caregivers face during the
transition period. The MISTT study will add to the
evidence base by testing the efficacy of home based case
management programs led by social workers, and by
testing the value of online health information and
resources to make a meaningful difference in the lives of
stroke patients and their caregivers.

Endnotes
1www.google.com/analytics
2www.projectredcap.com

Abbreviations
BCOS: Bakas Caregiving Outcomes Scale; MISTT: Michigan Stroke
Transitions Trial; mRS: modified Rankin score; NeuroQoL: Quality of Life

in Neurological Disorders; NIH: National Institutes of Health; OCBS: Oberst
Caregiver Burden Scale; PCORI: Patient-Centered Outcomes Research
Institute; PROMIS: Patient-Reported Outcomes Measurement Information
System; SWSCM: Social worker stroke case management

Acknowledgements
The MISTT Study team would like to thank the hospital recruitment teams,
the social work case-managers, the telephone interviewers, and the patients
and caregivers who have contributed their time and effort to the study.

Funding
This work is funded through a Patient-Centered Outcomes Research Institute
(PCORI) award (IHS-1310-07420-01). PCORI can be contacted at http://
www.pcori.org/about-us/contact-us. The funding agency has no direct role
in the development of the trial design or its conduct. The content of this
publication are solely the responsibility of the authors and do not necessarily
represent the views of the Patient-Centered Outcomes Research Institute
(PCORI), its Board of Governors or Methodology Committee.

Availability of data and materials
The MISTT study data management and data sharing plan will ensure that
de-identified research project data is shared in a manner that is consistent with
applicable privacy, confidentiality, and other legal requirements. Public access
to the final analyzable data set will follow the policies and recommendations
for data access and data sharing issued by the funding agency - Patient-
Centered Outcomes Research Institute (PCORI). Enquiries concerning the
current status of a publicly available de-identified minimal dataset should be
made to the corresponding author.

Author contributions
Roles of protocol contributors. MR conceived of the study. MR, AH, AW, and
PF initiated the study design, and SS, CC, MF, and LS helped refine it. AH,
AW, PF, and MF contributed to the design of the case management
intervention. MR, MF, PF and SS contributed to the design of the website.
MR, AH, AW, and MF identified the outcome measures, and developed the
data collection instruments. MR developed the statistical analysis plan
including sample size calculations and is conducting the primary statistical
analysis. All authors contributed to refining the study protocol and approved
the final manuscript. No ghost or professional writers were utilized.
Composition, roles and responsibility of study team MR as PI provide overall
study supervision, and will conduct the primary analysis. AH directs the social
work case management intervention. AW is a member of the data
management team, and will be conducting a patient-caregiver dyad analysis.
PF is responsible for monitoring and assessing utilization of the intervention
website. CC is responsible for trial dissemination activities and assisting with
assessment of the intervention website. SW is responsible for usability testing
of the intervention website. MF as project manager is responsible for
communication and monitoring recruitment at the hospital sites, and leads
the data management and data collection teams.

Competing interests
The authors and site coordinators have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
All procedures and consent forms were approved by the Michigan State
University Institutional Review Board, Biomedical & Health IRB (Reference
numbers: FWA00004556, and IRB00000297); the study-specific IRB approval
number was IRB#: 15-992 M. Through a reliance agreement the approval
from Michigan State University IRB also covered the clinical site at Sparrow
Hospital, Lansing.
The study was also approved by the St. Joseph Mercy Health System
Institutional Review Board (Reference numbers: FWA00000188, and
IRB00001042); the study-specific IRB approval number was IRB#: HRS-15-1623.
The study was approved by the University of Michigan IRBMED A-1 #1 (Reference
numbers: FWA00004969, and IRB00000244); the study-specific IRB approval
number was IRB#: HUM00107251. All patients and caregivers signed an IRB
approved consent form prior to the start of the study.

Reeves et al. BMC Neurology  (2017) 17:115 Page 13 of 15

https://www.google.com/analytics
https://www.projectredcap.com
http://www.pcori.org/about-us/contact-us
http://www.pcori.org/about-us/contact-us


Additional Information:
Protocol revisions: Version 1: Issued January 8th, 2016;
Version 2: Issued April 20th, 2016. Version 3: Issued September 21st, 2016;
Version 4: Issued November 30, 2016

Author details
1Department of Epidemiology and Biostatistics, College of Human Medicine,
Michigan State University, B601 West Fee Hall, East Lansing, MI 48824, USA.
2School of Social Work, College of Social Science, Michigan State University,
East Lansing, MI, USA. 3Department of Media and Information, College of
Communication Arts and Sciences, Michigan State University, East Lansing,
MI, USA. 4Usability/Accessibility Research and Consulting, Michigan State
University, East Lansing, MI, USA. 5Department of Neurology, Massachusetts
General Hospital, Boston, MA, USA.

Received: 18 December 2016 Accepted: 8 June 2017

References
1. Pew Research Center: Family Caregivers Online. Washington, D.C.: Pew

Internet and American Life Project; 2012.
2. National Alliance for Caregiving: Caregiving in the U.S. 2009.
3. Rigby H, Gubitz G, Phillips S. A systematic review of caregiver burden

following stroke. Int J Stroke. 2009;4(4):285–92.
4. Rigby H, Gubitz G, Eskes G, Reidy Y, Christian C, Grover V, et al. Caring for

stroke survivors: baseline and 1-year determinants of caregiver burden. Int J
Stroke. 2009;4(3):152–8.

5. Han B, Haley WE. Family caregiving for patients with stroke. Review and
analysis Stroke. 1999;30(7):1478–85.

6. Cameron JI, Tsoi C, Marsella A. Optimizing stroke systems of care by
enhancing transitions across care environments. Stroke. 2008;39(9):2637–43.

7. Prvu Bettger JA, Stineman MG. Effectiveness of multidisciplinary
rehabilitation services in postacute care: state-of-the-science. A review Arch
Phys Med Rehabil. 2007;88(11):1526–34.

8. Wissel J, Olver J, Sunnerhagen KS. Navigating the poststroke continuum of
care. J Stroke Cerebrovasc Dis. 2013;22(1):1–8.

9. Kind AJ, Smith MA, Pandhi N, Frytak JR, Finch MD. Bouncing-back:
rehospitalization in patients with complicated transitions in the first thirty
days after hospital discharge for acute stroke. Home Health Care Serv Q.
2007;26(4):37–55.

10. Nichols-Larsen DS, Clark PC, Zeringue A, Greenspan A, Blanton S. Factors
influencing stroke survivors' quality of life during subacute recovery. Stroke.
2005;36(7):1480–4.

11. Sturm JW, Dewey HM, Donnan GA, Macdonell RA, McNeil JJ, Thrift AG.
Handicap after stroke: how does it relate to disability, perception of
recovery, and stroke subtype?: the north north East Melbourne stroke
incidence study (NEMESIS). Stroke. 2002;33(3):762–8.

12. Kane RL, Lin WC, Blewett LA. Geographic variation in the use of post-acute
care. Health Serv Res. 2002;37(3):667–82.

13. Buntin MB. Access to postacute rehabilitation. Arch Phys Med Rehabil. 2007;
88(11):1488–93.

14. Forster A, Brown L, Smith J, House A, Knapp P, Wright JJ, et al. Information
provision for stroke patients and their caregivers. Cochrane Database Syst
Rev. 2012;

15. De Schryver E, van Gijn J, Kappelle LJ, Koudstaal PJ, Algra A. Non-adherence
to aspirin or oral anticoagulants in secondary prevention after ischaemic
stroke. J Neurol. 2005;252(11):1316–21.

16. Lago A, Tembl JI, Pareja A, Ponz A, Ferrer JM, Valles J, et al. Adherence to
aspirin in secondary prevention of ischemic stroke. Cerebrovasc Dis. 2006;
21(5–6):353–6.

17. Astrom M, Asplund K, Astrom T: Psychosocial function and life satisfaction
after stroke. Stroke 1992, 23(4):527–531.

18. Hare R, Rogers H, Lester H, McManus R, Mant J. What do stroke patients and
their carers want from community services? Fam Pract. 2006;23(1):131–6.

19. Almborg AH, Ulander K, Thulin A, Berg S. Patients' perceptions of their participation
in discharge planning after acute stroke. J Clin Nurs. 2009;18(2):199–209.

20. Almborg AH, Ulander K, Thulin A, Berg S. Discharge planning of stroke patients:
the relatives' perceptions of participation. J Clin Nurs. 2009;18(6):857–65.

21. Gustafsson L, Bootle K. Client and carer experience of transition home from
inpatient stroke rehabilitation. Disabil Rehabil. 2013;35(16):1380–6.

22. Rodgers H, Bond S, Curless R. Inadequacies in the provision of information
to stroke patients and their families. Age Ageing. 2001;30(2):129–33.

23. Yonaty S-A, Kitchie S. The educational needs of newly diagnosed stroke
patients. The Journal of neuroscience nursing. 2012;44(5):E1–9.

24. Cameron JI, Gignac MA. "timing it right": a conceptual framework for
addressing the support needs of family caregivers to stroke survivors from
the hospital to the home. Patient Educ Couns. 2008;70(3):305–14.

25. Hanger HC, Walker G, Paterson LA, McBride S, Sainsbury R. What do patients
and their carers want to know about stroke? A two-year follow-up study.
Clin Rehabil. 1998;12(1):45–52.

26. Hoffmann T, McKenna K, Worrall L, Read SJ. Evaluating current practice in
the provision of written information to stroke patients and their carers.
International Journal of Therapy and Rehabilitation. 2004;11(7):303–10.

27. Legg LA, Quinn TJ, Mahmood F, Weir CJ, Tierney J, Stott DJ, et al. Non-
pharmacological interventions for caregivers of stroke survivors. Cochrane
Database Syst Rev. 2011;10:CD008179.

28. Forster A, Dickerson J, Young J, Patel A, Kalra L, Nixon J, et al. A structured
training programme for caregivers of inpatients after stroke (TRACS): a
cluster randomised controlled trial and cost-effectiveness analysis. Lancet.
2013;382(9910):2069–76.

29. Hankey GJ. Training caregivers of disabled patients after stroke. Lancet.
2013;382(9910):2043–4.

30. Hoffmann T, McKenna K, Worrall L, Read SJ. Randomised trial of a
computer-generated tailored written education package for patients
following stroke. Age Ageing. 2007;36(3):280–6.

31. Maasland E, Koudstaal PJ, Habbema JDF, Dippel DWJ. Effects of an
individualized multimedia computer program for health education in
patients with a recent minor stroke or transient ischemic attack - a
randomized controlled trial. Acta Neurol Scand. 2007;115(1):41–8.

32. Prvu Bettger J, Alexander KP, Dolor RJ, Olson DM, Kendrick AS, Wing L,
et al. Transitional care after hospitalization for acute stroke or
myocardial infarction: a systematic review. Ann Intern Med.
2012;157(6):407–16.

33. Naylor MD, Aiken LH, Kurtzman ET, Olds DM, Hirschman KB. The importance
of transitional care in achieving health reform. Health Aff. 2011;30(4):746–54.

34. Naylor MD, Brooten D, Campbell R, et al. Comprehensive discharge
planning and home follow-up of hospitalized elders: a randomized clinical
trial. JAMA. 1999;281(7):613–20.

35. Coleman EA, Parry C, Chalmers S, Min S. The care transitions
intervention: results of a randomized controlled trial. Arch Intern Med.
2006;166(17):1822–8.

36. Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gotzsche PC, Krleza-Jeric K,
et al. SPIRIT 2013 statement: defining standard protocol items for clinical
trials. Ann Intern Med. 2013;158(3):200–7.

37. Callahan CM, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC. Six-item
screener to identify cognitive impairment among potential subjects for
clinical research. Med Care. 2002;40(9):771–81.

38. Sands RG. Clinical social work practice in behavioral mental health: a
postmodern approach to practice with adults. 2nd ed. Boston, MA: Allyn &
Bacon; 2001.

39. Kirkevold M, Bronken BA, Martinsen R, Kvigne K. Promoting psychosocial
well-being following a stroke: developing a theoretically and empirically
sound complex intervention. Int J Nurs Stud. 2012;49:386–97.

40. Smith J, Forster A, Young J. stroke CGfipa: Cochrane review: information provision
for stroke patients and their caregivers. Clin Rehabil. 2009;23(3):195–206.

41. Thompson SC, Sobolew-Shubin A, Graham MA, Janigian AS. Psychosocial
adjustment following a stroke. Soc Sci Med. 1989;28(3):239–47.

42. Cramm JM, Strating MM, Nieboer AP. Satisfaction with care as a quality-of-
life predictor for stroke patients and their caregivers. Qual Life Res. 2012;
21(10):1719–25.

43. National Stroke Association. http://www.stroke.org. Accessed 12 June 2017.
44. American Stroke Association. http://www.strokeassociation.org. Accessed 12

June 2017.
45. United Way. Michigan 2–1-1. http://www.mi211.org/. Accessed 12 June 2017.
46. National Stroke Association. Stroke Support Groups. http://www.stroke.org/

stroke-resources/stroke-support-groups. Accessed 12 June 2017.
47. National Institues of Health. HealthMeasures (Patient-centered Assessment

Resource). http://www.healthmeasures.net/. Accessed 12 June 2017.
48. Cella D, Nowinski C, Peterman A, Victorson D, Miller D, Lai JS, et al. The

neurology quality-of-life measurement initiative. Arch Phys Med Rehabil.
2011;92(10 Suppl):S28–36.

Reeves et al. BMC Neurology  (2017) 17:115 Page 14 of 15

http://www.stroke.org
http://www.strokeassociation.org
http://www.mi211.org
http://www.stroke.org/stroke-resources/stroke-support-groups
http://www.stroke.org/stroke-resources/stroke-support-groups
http://www.healthmeasures.net/


49. Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, et al. The
patient-reported outcomes measurement information system (PROMIS)
developed and tested its first wave of adult self-reported health
outcome item banks: 2005-2008. J Clin Epidemiol. 2010;63(11):1179–94.

50. Gershon RC, Rothrock N, Hanrahan R, Bass M, Cella D. The use of
PROMIS and assessment center to deliver patient-reported outcome
measures in clinical research. J Appl Meas. 2010;11(3):304–14.

51. Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of
a short form of the patient activation measure. Health Serv Res. 2005;40
(6 Pt 1):1918–30.

52. Quinn TJ, Dawson J, Lees JS, Chang TP, Walters MR, Lees KR. Gain,
investigators V: time spent at home poststroke: "home-time" a meaningful
and robust outcome measure for stroke trials. Stroke. 2008;39(1):231–3.

53. Bakas T, Champion V, Perkins SM, Farran CJ, Williams LS. Psychometric
testing of the revised 15-item Bakas caregiving outcomes scale. Nurs Res.
2006;55(5):346–55.

54. Pucciarelli G, Savini S, Byun E, Simeone S, Barbaranelli C, Vela RJ, et al.
Psychometric properties of the caregiver preparedness scale in caregivers of
stroke survivors. Heart Lung. 2014;43(6):555–60.

55. Bakas T, Austin JK, Jessup SL, Williams LS, Oberst MT. Time and difficulty of
tasks provided by family caregivers of stroke survivors. J Neurosci Nurs.
2004;36(2):95–106.

56. SAS Institute Inc., SAS Version 9.4. Cary, NC, USA.
57. Williams LS, Weinberger M, Harris LE, Clark DO, Biller J. Development of a

stroke-specific quality of life scale. Stroke. 1999;30(7):1362–9.
58. Gargano JW, Reeves MJ. Sex differences in stroke recovery and stroke-

specific quality of life - results from a statewide stroke registry. Stroke. 2007;
38(9):2541–8.

59. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related
quality of life: the remarkable universality of half a standard deviation. Med
Care. 2003;41(5):582–92.

60. Wyrwich KW, Bullinger M, Aaronson N, Hays RD, Patrick DL, Symonds T.
Clinical significance consensus meeting G: estimating clinically significant
differences in quality of life outcomes. Qual Life Res. 2005;14(2):285–95.

61. Fowles JB, Terry P, Xi M, Hibbard J, Bloom CT, Harvey L. Measuring
self-management of patients' and employees' health: further validation
of the patient activation measure (PAM) based on its relation to
employee characteristics. Patient Educ Couns. 2009;77(1):116–22.

62. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)–a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42(2):377–81.

63. Helfand M, Berg A, Flum D, Gabriel S: Methodology Report: Standards for
Patient–centered Outcomes Research. Patient-Centered Outcomes Research
Institute (PCORI) Methodology Committee. Vol. 23; 2012.

64. Piantadosi S. Clinical trials: a methodologic perspective, John Wiley & Sons.
NJ, USA.: Hoboken; 2005.

65. Kenny DA, Kashy D, Cook WL: Dyadic data analysis: Guilford press; 2006.
66. National Quality Forum: Measuring Framework: Evaluation Efficiency Across

Patient-Focussed Episodes of Care. Washington, DC: 2009.
67. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for

patients with chronic illness: the chronic care model, part 2. JAMA. 2002;
288(15):1909–14.

68. Coleman K, Austin BT, Brach C, Wagner EH. Evidence on the chronic care
model in the new millennium. Health Aff. 2009;28(1):75–85.

69. Findley PA. Social work practice in the chronic care model: chronic illness
and disability care. J Soc Work. 2013;

70. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A.
Improving chronic illness care: translating evidence into action. Health Aff.
2001;20(6):64–78.

71. Allen KR, Hazelett SE, Jarjoura D, Wright K, Fosnight SM, Kropp DJ, et al. The
after discharge Care Management of low Income Frail Elderly (AD-LIFE)
randomized trial: theoretical framework and study design. Population Health
Management. 2011;14(3):137–42.

72. Coleman EA. Falling through the cracks: challenges and opportunities for
improving transitional Care for Persons with continuous complex care
needs. J Am Geriatr Soc. 2003;51(4):549–55.

73. Altfeld SJ, Shier GE, Rooney M, Johnson TJ, Golden RL, Karavolos K, et al.
Effects of an enhanced discharge planning intervention for hospitalized
older adults: a randomized trial. The Gerontologist. 2013;53(3):430–40.

74. Claiborne N. Effectiveness of a care coordination model for stroke survivors:
a randomized study. Health & Social Work. 2006;31(2):87–96.

75. Agency Healthcare Research and Quality. Innovations Exchange:
Hospital-based social workers follow up with recently discharged older
adults to resolve transition problems, reducing readmissions and deaths.
In: Service Delivery Innovatoin Profile. Washington, D. C. 2013.

76. Watkins L, Hall C, Kring D. Hospital to home: a transition program for frail
older adults. Professional Case Management. 2012;17(3):117–23.

77. Fabbre VD, Buffington AS, Altfeld SJ, Shier GE, Golden RL. Social work and
transitions of care: observations from an intervention for older adults. J
Gerontol Soc Work. 2011;54:615–26.

78. Fryer CE, Luker JA, McDonnell MN, Hillier SL: Self-management programs for
quality of life in people with stroke. Stroke 2016, 47(12):e266-e267.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Reeves et al. BMC Neurology  (2017) 17:115 Page 15 of 15


	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Objectives
	Trial design

	Methods: Participants, interventions, data collection and outcomes
	Study setting
	Target population - eligibility criteria
	Subject enrollment - screening and consent
	Interventions
	Intervention monitoring, adherence and withdrawals
	Concomitant interventions
	Outcomes data
	Participant timeline
	Sample size
	Recruitment

	Methods: Assignment of interventions (randomization)
	Randomization
	Blinding

	Methods: Data collection, management and analysis
	Data collection methods
	Medical record abstraction
	Telephone interview data
	Data management
	Statistical methods

	Methods: Monitoring
	Data monitoring
	Monitoring harms
	Ethics and dissemination

	Discussion
	www.google.com/analytics
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Author contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Additional Information:
	Author details
	References

