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Abstract

Background: Hospital to home transition care is a most stressful period for stroke survivors and their caregivers to
learn self-management of stroke-related health conditions and to engage in rehabilitation. Health coaching has
been identified as a strategy to enhance self-management of poststroke care at home. However, interventions in
this field that are informed by a health coaching framework are scarce. This study will address a gap in research by
testing the hypothesis that a nurse-led health coaching intervention can improve health outcomes for stroke
survivors and their family caregivers in hospital to home transition care.

Methods: This is a single-blind, two-arm parallel randomized controlled trial of a nurse-led health coaching
program versus routine care situated in two tertiary hospitals in Chongqing, China. Stroke survivors and their
primary family caregivers will be recruited together as “participant dyads”, and the estimated sample size is 140 (70
in each group). The intervention includes a 12-week nurse-led health coaching program in hospital to home
transition care commencing at discharge from the hospital. The primary outcome is changes in self-efficacy of
stroke survivors at 12 weeks from the baseline. The secondary outcomes are changes in stroke survivors’ and quality
of life, functional ability, stroke-related knowledge, the number of adverse events, and unplanned hospital
admissions, and caregivers’ self-efficacy and caregiver-related burden at 12 weeks from the baseline. The outcomes
will be measured at 12 weeks and 24 weeks from the baseline.

Discussion: This study will examine the effect of nurse-led health coaching on hospital to home transition care for
stroke survivors and their caregivers. It is anticipated that findings from this trial will provide research evidence to
inform policy, and resource and practice development to improve hospital to home transition care for stroke
survivors and their caregivers.

Trial registration: The Australian New Zealand Clinical Trials Registry (ANZCTR): ACTRN12619000321145. Registered
on 1 March 2019.

Keywords: Stroke, Stroke survivors, Caregivers, Transitional care, Health coaching, Self-efficacy, Quality of life,
Randomized controlled trial
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Background
Stroke contributed to 5.9 million deaths and 102 million
severe adult disabilities globally in 2010 [1]. Up to 70% of
stroke deaths and 78% of stroke associated disability-
adjusted life-years (DALYs) lost occur in low- and middle-
income countries (LMICs) including China [1]. In China,
health loss is mainly caused by stroke, and the morbidity
and mortality rates of stroke show an increase over the
past 20 years [2]. It is estimated that there are two million
new-onset stroke survivors each year in China, making
this the second highest incidence of stroke in the world
[3]. Of stroke survivors, 75% lose the ability to work, 40%
have severe disability and 25%–33% suffer a second-time
stroke [4]. Hospital to home transition is viewed as the
most challenging period of time for stroke survivors and
their family caregivers to adapt self-care at home while en-
gaging in rehabilitation to gain full potential of functional
ability and social integration [3, 5, 6]. However, transition
care services are largely underdeveloped in most LMICs
including China [7, 8]. About 80% of stroke survivors have
to discharge to home for later physical and functional re-
habilitation due to deficient rehabilitation centers and
nursing homes in China [9–11]. Family caregivers play a
crucial role in assisting stroke survivors in self-care and
rehabilitation during hospital to home transition [12, 13].
However, they usually received little preparation for their
caregivers’ role. It is reported that a lack of support for
caregivers is associated with physical and psychological
stress, caregiving burden and a low level of quality of life
[13–16]. Transition care interventions therefore need to
consider support for caregivers. This study addresses a
gap in research by implementing and evaluating an
evidence-based health coaching intervention for stroke
survivors and their family caregivers in hospital to home
transition in Chongqing, China.
Maladaptation of stroke survivors to self-care at home

after hospital discharge is associated with complications,
adverse events, high readmission rates to hospital, delayed
recovery, psychological and emotional stress, social isola-
tion and a low level of quality of life [5, 6]. Therefore, hos-
pital to home transition care for this patient population
has become a priority care area to optimize care outcomes
and relieve burdens on the healthcare system [17]. Health
coaching is an effective strategy to enhance transition care
for stroke survivors and their caregivers. In this study, we
adapt the definition of health coaching by Wolever and
colleagues described as “a patient-centered approach
wherein patients at least partially determine their goals,
use self-discovery or active learning processes together
with content education to work toward their goals, and
self-monitor behaviors to increase accountability, all
within the context of an interpersonal relationship with a
coach” [18]. Although considerable evidence supports the
effectiveness of health coaching on quality of life and

activities of daily living in other chronic diseases [19–23],
findings from the mentioned studies indicate that the ef-
fect on stroke survivor’s health outcomes varies.
The aim of this study is to determine the effectiveness

of nurse-led health coaching for stroke survivors and
primary caregivers in hospital to home transition care in
Chongqing, China. We hypothesis that stroke survivors
in the health coaching intervention group will demon-
strate better health outcomes at 12 weeks from the base-
line compared to the usual care group.

Methods/design
Study design
This is a single-blind, two-arm parallel randomized con-
trolled trial of a nurse-led health coaching program for
stroke survivors versus routine care situated in the First
Affiliated Hospital and the Third Affiliated Hospital of
Army Medical University in Chongqing, China (Fig. 1).
These hospitals are chosen as they are nearly identical re-
garding patient population and staff profiles. They serve
for the same civilian population in a large metropolitan
area and are administered by a similar governance body,
policies, standards; and have same staffing levels and edu-
cation and training for staff. The intervention will last 12
weeks. Data collection will be at three time points: the
baseline (after the consent form is signed), immediately
after the intervention (at 12 weeks), and 24 weeks from
the baseline. Stroke survivor-caregiver dyads will partici-
pate in the study and will be recruited from the hospitals
mentioned above. Four stroke wards from these tertiary
hospitals (two from each hospital) will participate in the
study. The care services provided to stroke patients in
these wards are similar. The nurse-led health coaching
program will be conducted at stage 1 in the hospital and
stage 2 in the community after discharge from hospital.
The trial follows the Recommendations for Intervention
Trials (SPIRIT) that is presented in Additional file 1.

Ethical approvals and consent to participant
The protocol was approved by the Southern Adelaide
Clinical Human Research Ethics Committee (Approval
Number: 230.18) and the Institutional Review Boards of
the First Affiliated Hospital and the Third Affiliated
Hospital of the Army Medical University, China. In-
formed consent will be obtained from all participants.
Any information provided by participants will be col-
lected in a de-identifiable form. Each participant and
participating health facility will be given a unique nu-
merical code to represent them on data collection forms
used throughout the project. Any information provided
to the study will be treated in strict confidence, and
none of the participants will be individually identifiable
in research reports. All paper-based questionnaire sur-
veys and patients and caregivers files will be locked in a
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safe cabinet in the research office and only the co-
investigator will have access to it.

Eligibility: Inclusion criteria and exclusion criteria
Inclusion criteria and exclusion criteria for stroke survivors
Participants will meet all of these inclusion criteria: (1)
aged 18 or over; (2) first-time stroke survivors (ischemic
or haemorrhagic stroke); (3) will be discharged to home-
care setting within a week; (4) have no cognitive impair-
ment (Montreal cognitive assessment score ≥ 23) [24];
(5) not participating in other clinical trials at the same
time; (6) can speak Chinese without aphasic; and (7)
willing to participate in this study.
Participants will be excluded if they have (1) comor-

bidities such as severe circulation, digestive, immune,
blood and endocrine systems disorders; (2) existing cere-
brovascular disease with impaired limb function; (3)
mental illness (such as Panic disorder, PTSD, Psychosis,
Schizoaffective disorder, Schizophrenia); or (4) existing
cognitive impairment (depression and delirium) and dis-
abilities prior to stroke .

Inclusion criteria and exclusion criteria for caregivers
Caregivers will meet all these inclusion criteria: (1) aged
18 or over; and (2) be the primary caregiver. Caregivers
will be excluded if they (1) are under 18 years old; or (2)
have mental or cognitive disabilities.

Inclusion criteria for health coaches
Health coaches will be trained intervention nurses from
each participating ward of the two hospitals, and they
will conduct all interventions in this study. The eligibility
criteria for health coaches are (1) a registered nurse; (2)
at least a bachelor’s degree in nursing; and (3) at least 5-
years work experience in the care of stroke survivors.

Randomization
We will allocate eligible participant dyads to the inter-
vention group or the control group using simple
randomization, with an equal allocation ratio of 1:1,
using IBM SPSS Statistics version 25 random sampling
and allocation methods. A research associate who is not
involved in recruitment, intervention allocation or out-
come assessment will generate the random numbers. Al-
location concealment will be ensured by the research
associate putting the group allocation into sequentially
numbered, opaque, sealed envelopes to inform the inter-
vention nurse after baseline data collection for each
dyad.

Evaluator blinding
Participant dyads and intervention nurses will not be
blinded due to the nature of the intervention. However,
the researcher, who will collect the outcome assessments
and undertake data entry and analysis, will remain blinded
to treatment allocations. Intervention nurses, who will

Fig. 1 Flow chart of study design
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conduct the telephone and outpatient clinic follow-ups,
will not be blinded as they will need to update participant
information and maintain the intervention and service.

Description of the interventions
Interventions that will be implemented in this study are
based on effective health coaching components identi-
fied in a systematic review and meta-analysis conducted
by the research team prior to this RCT study and other
systematic reviews and studies on health coaching in
chronic condition management [20, 22, 25, 26]. A two-
stage intervention for the intervention group will be
conducted as described in the following.

Stage I: Interventions while in hospital
An intervention nurse will provide participant dyads
with individualized health coaching within one week
prior to discharge from hospital.
Individualized health coaching: intervention nurses

will provide participant dyads with two face-to-face indi-
vidualized health coaching sessions (20–30min each).
All health coaching sessions will be based on the “Health
Coaching Intervention Program Guide” (Table 1) to
standardize interventions in the study.
Outline of health coaching activities:

1. Participant dyads will establish their transition care
goals and develop personal action plans.

2. An intervention nurse will demonstrate self-care
and other skills required by participant dyads when
providing Activities of Daily Living (ADLs) and In-
strumental Activities of Daily Living (IADL) and
participating in social engagements.

3. Participant dyads will discuss a safe home
environment including safe toileting, walking and
sleeping. Home environment modifications will be
undertaken prior to discharge when needed.

4. An individualized functional recovery and physical
exercise plan will be developed based on the
recommendation from the stroke survivor’s medical
specialist. An intervention nurse will discuss the
plan and demonstrate skills when appropriate. The
functional recovery and physical exercise plan will
be recorded in the “Stroke Health Coaching Diary”
(Additional file 2).

5. Stroke survivors will be given an individualized
treatment and rehabilitation plan provided by
medical specialists, have opportunities to discuss
and clarify the plan and receive medication
education from an intervention nurse. The
treatment and rehabilitation plan will be recorded
in the “Stroke Health Coaching Diary”.

6. An intervention nurse will demonstrate how to
prevent, identify and manage stroke-related
complications.

Table 1 The guide for health coaching intervention program

Health
coaching
session

Items Topics

Three days
prior to
discharge

Self-care skills To demonstrate the skills of
personal hygiene, dressing,
eating, maintaining continence
and transferring, and how to
record health coaching diary for
self-monitoring.

Creating a safe
home environment

To assess the home
environment according to the
stroke survivors’ needs. To
demonstrate and discuss how to
create a safe home
environment. Examples will be
provided in relation to the
increase of the lighting in the
living room, bedroom and toilet.
Minimizing the furniture and
provide the patient with an
accessible area. Creating floor
with non-slip, no steps, and to
install handrails on the walls.

Functional ability
rehabilitation and
exercise plan

Based on the plan provided by
medical specialist, the coach will
demonstrate how to perform
the recommended activities,
provide opportunity for stroke
survivors to perform these
activities and gain feedback
from the coach. The training
also includes, but not limited to:
• Maintain the correct posture
and correct the abnormal
pattern.

• Maintain the functional
position of the paralysed limb
to prevent malformation.

• Active and passive function
training on hemiplegic side.

• Guide the transfer training,
swallowing function training.

Two days
prior to
discharge

Medication
management

• Give health education about
medication use, monitoring
side effects and medication
adherence.

• Demonstrate how to record
the medication using Health
Coaching Diary.

Complication
prevention

• To assess the complication
prevention according to the
stroke survivors’ condition.

• To demonstrate how to
prevent, identify and manage
stroke-related complications(se-
cond stroke, bedsore, falls and
urinary tract infection).

Sources: 1. Stroke Foundation. National Stroke Audit – Rehabilitation Services
Report 2016. Melbourne, Australia. 2. National Stroke Foundation. Clinical
Guidelines for Stroke Management 2010. Melbourne, Australia.
3. https://strokefoundation.org.au/
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Stage II: Follow-up interventions in the first 12 weeks
after discharge to home
Intervention nurses will provide participant dyads with
phone support and face-to-face meetings in outpatient
clinics over a 12-week period as follows:

1. Weekly telephone support: Participant dyads will
receive a weekly telephone call at home from an
intervention nurse. Participants will be encouraged
to discuss concerns and problems arising from
transition care. They will also be provided with
resources and strategies to resolve problems. An
intervention nurse will motivate participants to
monitor their care activities and outcomes towards
their transition care goals. Each phone call will last
about 10–15 min. Participants can also seek
additional phone help from an intervention nurse
when necessary.

2. Bi-weekly face-to-face coaching activities at an out-
patient department: Stroke survivors will engage in
rehabilitation or have an appointment with special-
ists at the outpatient clinic bi-weekly. An interven-
tion nurse will use this opportunity to meet with
participant dyads. Participant dyads will be asked to
bring their coaching diary to this meeting to lead
discussion about any concerns and problems they
have encountered. An intervention nurse will coach
participants to develop problem-solving skills based
on their needs, introduce resources to them,
reinforce self-care knowledge and skills, and motiv-
ate them to self-monitor progress and outcomes to-
wards care goals.

Usual care
Participants in the usual care group will receive the
usual transitional discharge plan that includes verbal
stroke-related education and a follow-up telephone call
at the end of the first and the fourth week after dis-
charge to home. For usual care, other registered nurses,
who are not intervention nurses, will conduct the dis-
charge plan and follow-up.

Outcomes measures
Outcome measures are based on hypotheses of this
RCT. The effects of the intervention will be measured at
baseline, 12 weeks and 24 weeks. The general procedure
of data collection and assessments is presented in Fig. 2
(the SPIRIT figure).

Outcomes of stroke survivors
Primary outcomes

1.1.Self-efficacy: This outcome will be measured using
the Stroke Self-efficacy Questionnaire (SSEQ). The

SSEQ consists of 13 items to test self-efficacy in
two dimensions: activity domain (7 items) and self-
management (5 items) [27]. It has been translated
into Chinese and proven to be reliable and valid for
the Chinese population with the Cronbach’s α
0.972, and a test-retest reliability coefficient of 0.806
[28].

Secondary outcomes

2.1 Quality of life: This outcome will be measured
using the short version of the Stroke-Specific Qual-
ity of Life Scale (SSQoL-12). The SSQoL-12 is a
self-assessment scale comprising physical domain (6
items) and psychosocial domain (6 items) [29]. The
SSQoL-12 has good criterion validity and internal
consistency (Cronbach’s α 0.77–0.89).

2.2 Functional ability: This outcome will be measured
using (1) the Chinese version of the Barthel Index
(BI) for ADL, (2) the Multilevel Lawton
Instrumental Activities of Daily Living (Lawton
IADL), and (3) the Social Support Rating Scale
(SSRS). The BI comprises 10 items and is a valid
tool to evaluate the ADL of stroke survivors [30,
31]. It has been translated into Chinese with
acceptable internal consistency (Cronbach’s α of
0.916) [32]. The Lawton IADL is an appropriate
instrument with eight categories to assess
independent living skills [33]. It has been used and
proven in the Chinese population with a
satisfactory Cronbach’s alpha of 0.739 [34]. The
SSRS was developed in China and is widely used
with high validity (Cronbach’s alpha 0.83 to 0.90)
and reliability (test–retest reliability 0.92) [35, 36].

2.3 Stroke-related health knowledge: This outcome will
be measured using the Chinese Stroke Prevention
Knowledge Questionnaire (SPKQ). The SPKQ
comprises 25 items using close-ended questions to
assess patients’ stroke-related knowledge. It has
been used in the Chinese population with a validity
index of 0.89 and Cronbach’s α of 0.86 [37].

2.4 The number of deaths, adverse events and
unplanned hospital admissions: The adverse events
will be limited to secondary strokes, falls, ulcers and
urinary tract infections to reflect the nurse-led
intervention to prevent post-stroke associated com-
plications. These outcomes will be recorded by par-
ticipants on the “Adverse Events Form” and verified
by an intervention nurse.

Outcomes of Caregivers

1. Self-efficacy: This outcome will be measured using
the Generalized Self-Efficacy Scale (GSES). It
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contains 10 items to measure people at risk for cop-
ing deficiencies. With its highly validity, the GSES
has been widely used around the world. It has been
used in the Chinese population with a Cronbach’s α
of 0.89. Higher scores indicate better self-efficacy
[38, 39].

2. Caregiver-related burden: This outcome will be
measured using the Chinese version of the Modified
Caregiver Strain Index (CSI). The CSI contains 13
items including financial, physical, psychological,
social and personal domains. It is rated on a scale
from 0 (No) to 2 (Yes). The total score ranges from

0 to 26 points, with higher scores indicating greater
caregiver burden [40]. It was validated in the
Chinese population with a Cronbach’s alpha of 0.91
[41].

Sample size
The sample size is estimated on the basis of the primary
outcome, stroke survivors’ self-efficacy, measured by the
SSEQ [27]. We generated the estimated effect size of 0.5
based on a 7.5 point between-group change in SSEQ
from baseline reported in a similar RCT by Lo et al.
[42]. We also estimated a pooled SD of 6.42 based on

Fig. 2 SPIRIT figure: general procedure of enrolment, intervention and assessment
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the 95% confidence interval of the SSEQ score reported
in the study. A type I error of alpha 0.05 and a power of
80% were used in the sample size calculation. We expect
a 10% dropout rate. Therefore, we will require 70 dyads
per treatment group. In total, we will recruit at least 140
participant dyads into the study.

Recruitment
Stroke survivors and their primary family caregivers will
be recruited together as participant dyads from partici-
pating wards. A recruitment poster will be displayed at
the nursing station of each ward and a secure participant
response drop-box placed underneath. Participant dyads
who are interested in this project will be asked to fill in
a response slip that includes their contact details and
place it in the drop-box. Upon receiving the response
slip, a research recruiter (the secretary in each ward),
who is blinded to group allocation and has no interest in
the outcome of the study, will contact participant dyads
to confirm their participation. On confirmation of par-
ticipation, an intervention nurse will check the eligibility
of participant dyads, explain the project to them and
seek informed consent. An intervention nurse will also
allocate each participant dyad to either the intervention
group or the usual care group after baseline data collec-
tion using the sequentially numbered, opaque, sealed
envelopes.

Data collection methods
Baseline data collection will be conducted at the hospitals
through self-administered questionnaires. The researcher
(SLL) will prepare a drop box for each ward. Participants
will be instructed to place their completed questionnaire
in a sealed envelope to maintain confidentiality and to put
the envelope into the drop box. The researcher will collect
completed baseline questionnaires on a weekly basis. For
12-week and 24-week follow-up data collection, the re-
searcher (SLL) will mail a questionnaire to participants
with pre-paid and pre-addressed envelopes. Participants
will be instructed to return the completed questionnaire
to the researcher by post.

Data analysis
The intention-to-treat (ITT) approach will be adopted
for data analysis. Statistical analysis will be performed
using IBM SPSS Statistics version 25 and STATA soft-
ware version 15. The normality of data will be assessed
using normality plots. Percentages will be presented to
summarise category data. Means and standard deviation,
or medians and IQR, will be presented to describe coun-
tinous data with normal distribution and non-normal
distribution respectively. Two group comparisons of
demographic and clinical characteristics at baseline will
be performed using Chi-square tests for category data

and independent t-tests or non-parametric Mann-
Whitney U-tests for data with normal distribution or
non-normal distribution respectively.
The researcher will determine changes in outcome mea-

sures at baseline, and 12-week and 24-week follow-ups. To
estimate mean changes over time in primary and secondary
outcomes, linear mixed effect models for repeated measures
will be used to assess differences between the two groups.
Fixed effects in the model will include time, group, covari-
ate(s) and the two-way interaction of group and time. The
model will also include participant-level random effects to
account for correlation between participants’ repeated mea-
sures over time. Value and confounders that include age,
gender, educational level, insurance type, and number of
comorbidities at baseline will be adjusted in this model. A
p < 0.05 will be regarded as statistically significant for all
statistical tests. Estimated mean differences, including 95%
confidence intervals and p-values, will be reported for (time
× group) interaction effects.

Data monitoring
Data monitoring will be overseen by the Southern Adel-
aide Clinical Human Research Ethics Committee (Ap-
proval Number: 230.18). The Committee is independent
from the project team and has no competing interests.
Researchers are required to provide annual and/or final
report to the Committee regarding data monitoring. De-
tailed requirements can be accessed via the Committee
website [43].

Quality control
Prior to commencing the project, the researcher (SLL)
will introduce the intervention study to each participat-
ing ward through a one-hour presentation. The purpose
of the presentation is to inform health professionals
about the study, gain their support and allow them to
ask questions in relation to the study.
Four intervention nurses from participating wards (one

from each ward) will participate in two workshops (two
hours each) to standardize health coaching interventions
throughout the project. The workshops will enable inter-
vention nurses to practice health coaching skills, gain
feedback from the researcher and their peers, and ask any
questions they may have. The workshops will be provided
by the researcher (SLL) who is a qualified academic mem-
ber of the Nursing College of Chongqing Medical Univer-
sity and a specialist in chronic disease management
including the care of stroke survivors. Intervention nurses
will also be provided with written “Health Coaching Inter-
vention Program Guidelines” (Table 1).
The researcher (SLL) will recruit 3–5 hospital volun-

teers (laypersons) for a workshop to test whether they
understand the questionnaires and measure the time
taken to complete. Each intervention nurse will undertake
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a pilot coaching activity with workshop volunteers and re-
ceive feedback from the researcher. To ensure data qual-
ity, double data entry will be conducted by four master’s
students who are not involved in this study.

Intervention fidelity
Standardized training and written guidelines for interven-
tion nurses will enhance adherence to the study protocol.
A “Stroke Health Coaching Diary” and a written education
booklet to reinforce health coaching activities for stroke
survivor-caregiver dyads in the intervention group will be
used to help them adhere to the intervention protocol.

Dealing with contingencies
The first possible contingency in the study is the unfore-
seen withdrawal of a trained intervention nurse. The
strategy to deal with this will be to train another nurse to
replace them. The second possible contingency is

difficulties in recruiting enough stroke survivor-caregiver
dyads to meet the sample size requirement. If required,
we will extend the recruitment period to gain enough
participants.

Discussion
Self-efficacy theory, a component of social cognitive the-
ory developed by Bandura, focuses on the interrelation-
ships among four concepts that determine a person’s self-
efficacy: (1) self-efficacy expectations, (2) behavior, (3) out-
come expectations and (4) outcome [44]. Self-efficacy is
activated by goal setting through which a person is moti-
vated to take actions (or change behaviors) to achieve
their goal. Motivation includes intrinsic motivation (or
self-motivation) and extrinsic motivation (being motivated
by others, for example, a health coach or a role model).
We have adapted self-efficacy theory to health coaching as
illustrated in Fig. 3. In our study, stroke survivors and

Fig. 3 Theoretical framework of the stroke health-coaching program (Adapted from self-efficacy theory)
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their caregivers will engage in individualized stroke educa-
tion facilitated by a health coach prior to discharge. This
education will equip them with knowledge about health
consequences during the hospital to home care transition.
A health coach will also work with them to set realistic
goals for transition care (activate self-efficacy) and motiv-
ate them to achieve their goals (motivated by others).
Transitional care goals will be individualized and include
aspects of (1) self-care skills, (2) the functional recovery
plan (provided by the patient’s medical specialist), (3)
medication adherence, (4) maintaining a safe home envir-
onment, and (5) prevention of secondary stroke, complica-
tions and adverse events.
Health coaching is informed by self-efficacy theory

which is widely applied to behavior changes for im-
proved self-management of chronic conditions [44]. To-
gether, the definition and the theory base of health
coaching suggest that health coaching interventions
should incorporate behavior change techniques to en-
gage participants in the processes of behavior change
[45] (Additional file 3). The CALO-RE taxonomy devel-
oped by Michie et al. [46], which standardizes behavior
change techniques to improve self-efficacy in chronic
disease management, is applied to health coaching inter-
ventions [45]. The CALO-RE taxonomy targets two
areas of behavioral change: (i) barriers to behavior
change (or behavior variables), for example, behavioral
change goal-setting and motivation to engage in change
processes; and (ii) barriers to achieving health outcomes
(or outcome variables) including physical and psycho-
social well-being outcomes [44, 46].
This study supports the health initiative in China fo-

cusing on the prevention and management of stroke.
The National Health and Wellness Committee launched
this initiative in 2009 and strengthened the stroke com-
prehensive prevention program in 2016 [47, 48]. These
health initiatives aim to reduce the burden on patients,
family members, medical resources and society. How-
ever, hospital to home transition care was not a focus.
Gaps in supporting self-care, rehabilitation, prevention
of secondary stroke and reducing caregiver burden still
exist in the healthcare system of China compared to
high-income countries [48]. It is anticipated that findings
from this intervention study will provide research evi-
dence to inform policy initiatives in the care of stroke
survivors in hospital to home transition.
It has been argued that the relationship between the

health coach and the program participant is crucial to
ensure positive health outcomes [18, 49, 50]. Core com-
petencies to help health coaches build support are (1) fa-
cilitating participant-centered health coaching activities;
(2) helping participants to identify their own goals for
change; (3) enabling participant self-discovery of pro-
cesses to improve self-management; (4) understanding

how to help participants be accountable to themselves
and self-monitor; (5) knowing how to help participants
adapt to the processes of behavior change; and (6) dem-
onstrating interpersonal skills to integrate content infor-
mation into the change process [18]. We have considered
these competencies and embedded them into the work-
shop training for intervention nurses. Role plays during
the training for intervention nurses will also provide op-
portunities to solve problems in building relationships
with participants.
Goal setting in health coaching needs to be individual-

ized, and the goal needs to be achievable for participants
[51]. In hospital to home transition care, stroke survivors
may experience changes on a weekly basis. Therefore,
timely adjustment of transition care goals is imperative.
Weekly telephone support, bi-weekly assessments and
needs-based phone contact in the post discharge follow-
up will enable intervention nurses to work with partici-
pants to adjust their care goals when needed.
Physical exercise training for stroke survivors is critical

to enable them to optimize poststroke recovery, func-
tional ability and well-being [52, 53]. Moreover, physical
exercise typically demands the integration of strength,
dosage and duration of repetitive practice according to
the patient’s conditions [54]. Although an individualized
physical functional recovery and exercise plan will be
provided by the medical specialist, in this study interven-
tion nurses will play a key role in motivating stroke sur-
vivors to adhere to the plan and encouraging them to
provide feedback to their medical specialists to alter the
plan when needed.
Fidelity of implementation is an important factor in

the intervention’s effectiveness [55]. There is little con-
sensus about key factors affecting intervention fidelity.
However, the domains of fidelity, such as study design,
training and intervention delivery, have been considered
and will be addressed through the following strategies
[56]. First, the researchers in this study have adapted the
health coaching definition, self-efficacy theory and
CALO-RE taxonomy that standardizes health coaching
intervention design and behavior change techniques [45,
46]. Second, the training of intervention nurses to
standardize health coaching interventions will improve
adherence to the intervention protocol. Third, interven-
tion nurses will encourage stroke survivors to record
self-care in their health coaching diary to self-monitor
processes to achieve set goals. In addition, open-ended
questions will be provided at the end of the trial to
analyze factors that may affect intervention fidelity.
The protocol has some limitations. First, although all

outcomes will be recorded by an independent researcher
to minimize the risk of bias, participant dyads and health
coaches cannot be blinded due to the nature of the
intervention. Second, successful behavior modification is
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a sustainable long-term process. However, the duration
of the intervention and follow-up in this study are 12
and 24 weeks respectively. Therefore, the long-term ef-
fectiveness of health coaching in stroke rehabilitation
needs to be further explored. In addition, future studies
need to consider the measures of cardiovascular events
as part of study outcomes when it is appropriate.

Trial registration
T#he Australian New Zealand Clinical Trials Registry
(ANZCTR): ACTRN12619000321145, registered on 1st
March 2019.

Trial status
At the time of the manuscript submission, the partici-
pants are being recruited (started on April 8, 2019), and
recruitment is expected to be completed on October 10,
2019. The protocol is Version 2.0, dated 20/01/2020.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13063-020-4156-z.

Additional file 1. SPIRIT checklist.

Additional file 2. Stroke Health Coaching Diary.

Additional file 3. The model of consent form.

Abbreviations
ADL: Activities of Daily Living; BI: Barthel Index; CSI: The Caregiver Strain
Index; DALYs: Disability-adjusted life-years; GSES: Generalized Self-Efficacy
Scale; IADL: Instrumental Activities of Daily Living; ITT: The intention-to-treat;
LMICs: Low- and middle-income countries; PTSD: Post-traumatic stress
disorder; QoL: Quality of life; RCT: Randomized controlled trial; SPKQ: Stroke
Prevention Knowledge Questionnaire; SSEQ: Stroke Self-efficacy Question-
naire; SSQoL-12: Stroke-Specific Quality of Life Scale; SSRS: Social Support
Rating Scale

Acknowledgements
The researchers would like to acknowledge their appreciation of the support
from the First Affiliated Hospital and the Third Affiliated Hospital of the Army
Medical University, Chongqing, China. Especially Dr. Yanjiang Wang and Min
Wu who provided support for ethics applications in participating hospitals.

Authors’ contributions
SLL conceived the conceptual design of the study and drafted the
manuscript. LDX conceived the conceptual design of the study, supervises
the study and revised the manuscript. DC contributed to the conceptual
design of the study, supervises the study and revised the manuscript. All
authors read and approved the final manuscript.

Funding
This study is financed by research student maintenance funding provided by
Flinders University.

Availability of data and materials
The datasets used and/or analyzed during the current study will be available
from the corresponding author on reasonable request. The results of the
study will be submitted for publications once the data collection and
analysis are completed. A summary of global findings will be sent to
participants and participating hospitals by email or posting to them with the
permission of participants. The outcomes will also be published in the PhD
dissemination by the PhD student in the study (SLL).

Ethics approval and consent to participate
The protocol was approved by the Southern Adelaide Clinical Human
Research Ethics Committee (Approval Number: 230.18), the Institutional
Review Board of the First Affiliated Hospital (Approval Number: KY201966),
and the Third Affiliated Hospital (Approval Number: 201909) of the Army
Medical University, Chongqing, China. Written informed consent will be
obtained from all study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 September 2019 Accepted: 10 February 2020

References
1. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor M, Bennett

DA, et al. Global and regional burden of stroke during 1990–2010: findings
from the Global Burden of Disease Study 2010. Lancet. 2014;383(9913):245–
55.

2. Yu SC, Tan F, Zhou MG, Liu SW, Zhu XJ, Zhu YL. Global Burden of Disease,
Injury and Risk Factor Study 2010: its policy implications for China. Biomed
Environ Sci. 2014;27(1):45–8.

3. Wang L, Wang J, Peng B, Xu Y. 《中国脑卒中防治报告2016》概要. 中国脑

血管病杂志. 2017;14(4):217–24.
4. Wang Y, Liu M, Cq P, Association NboCM. 中国缺血性脑卒中和短暂性脑

缺血发作二级预防指南 2014. Chin J Neurol. 2015;48(4):258–73.
5. Vloothuis J, Mulder M, Nijland RH, Konijnenbelt M, Mulder H, Hertogh CM,

et al. Caregiver-mediated exercises with e-health support for early
supported discharge after stroke (CARE4STROKE): study protocol for a
randomized controlled trial. BMC Neurol. 2015;15:193.

6. Araujo O, Lage I, Cabrita J, Teixeira L. Intervention in informal caregivers
who take care of older people after a stroke (InCARE): study protocol for a
randomised trial. J Adv Nurs. 2015;71(10):2435–43.

7. Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al.
High-quality health systems in the Sustainable Development Goals era: time
for a revolution. Lancet Global Health. 2018;6(11):E1196–E252.

8. World Health Organization. Integrated care for older people: Guidelines on
community-level interventions to manage declines in intrinsic capacity.
Geneva: World Health Organization; 2017.

9. Cameron JI, Naglie G, Silver FL, Gignac MA. Stroke family caregivers’ support
needs change across the care continuum: a qualitative study using the
timing it right framework. Disabil Rehabil. 2013;35(4):315–24.

10. Jiaojiao B, Wenqun C, Jinyu Z, Xu Y, Shen X, Xiaorong G, et al. Investigation
on attending demand of main home caregivers of cerebral apoplexy
patients (脑卒中主要居家照顾者照顾需求的调查研究). Family Nurse.
2008;6(4):855–8.

11. Wang J, Wang L, Yiran J, Guo X, He W, Lin H, et al. The practice of “hospital-
community-home” transitional care for stroke patients in family doctor
services (脑卒中患者"医院-社区-居家"延续照护模式在家庭医生式服务

中的实践). Chin Nursing Manag. 2017;17(4):448–52.
12. Yan LL, Li C, Chen J, Miranda JJ, Luo R, Bettger J, et al. Prevention,

management, and rehabilitation of stroke in low- and middle-income
countries. eNeurologicalSci. 2016;2:21–30.

13. Guo YL, Liu YJ. Family functioning and depression in primary caregivers of
stroke patients in China. Int J Nursing Sci. 2015;2(2):184–9.

14. Loh AZ, Tan JS, Zhang MW, Ho RC. The Global Prevalence of Anxiety and
Depressive Symptoms Among Caregivers of Stroke Survivors. J Am Med Dir
Assoc. 2017;18(2):111–6.

15. Jaracz K, Grabowska-Fudala B, Gorna K, Jaracz J, Moczko J, Kozubski W.
Burden in caregivers of long-term stroke survivors: Prevalence and
determinants at 6 months and 5 years after stroke. Patient Educ Couns.
2015;98(8):1011–6.

16. Godwin KM, Ostwald SK, Cron SG, Wasserman J. Long-term health-related
quality of life of stroke survivors and their spousal caregivers. J Neurosci
Nurs. 2013;45(3):147–54.

17. Camicia M, Black T, Farrell J, Waites K, Wirt S, Lutz B, et al. The essential role
of the rehabilitation nurse in facilitating care transitions: a white paper by
the association of rehabilitation nurses. Rehabil Nurs. 2014;39(1):3–15.

Lin et al. Trials          (2020) 21:240 Page 10 of 11

https://doi.org/10.1186/s13063-020-4156-z
https://doi.org/10.1186/s13063-020-4156-z


18. Wolever R, Simmons L, Sforzo G, Dill D, Kaye M, Bechard E, et al. A
Systematic Review of the Literature on Health and Wellness Coaching:
Defining a Key Behavioral intervention in Healthcare. Glob Adv Health Med.
2013;2(4):38–57.

19. Barakat S, Boehmer K, Abdelrahim M, Ahn S, Al-Khateeb AA, Villalobos NA,
et al. Does Health Coaching Grow Capacity in Cancer Survivors? A
Systematic Review. Popul Health Manag. 2018;21(1):63–81.

20. Dejonghe LAL, Becker J, Froboese I, Schaller A. Long-term effectiveness of
health coaching in rehabilitation and prevention: A systematic review.
Patient Educ Couns. 2017;100:1643–53.

21. Chenoweth L, Stein-Parbury J, White D, McNeill G, Jeon YH, Zaratan B.
Coaching in self-efficacy improves care responses, health and well-being in
dementia carers: a pre/post-test/follow-up study. BMC Health Serv Res.
2016;16:166.

22. Kivelä K, Elo S, Kyngäs H, Kääriäinen M. The effects of health coaching on
adult patients with chronic diseases-a systematic review. Patient Educ
Couns. 2014;97(2):147–57.

23. Wong-Rieger D, Rieger FP. Health Coaching in Diabetes: Empowering
Patients to Self-Manage. Can J Diabetes. 2013;37(1):41–4.

24. Yanhong Z, Liang W, Zhu L, Jingsong Y. 简明精神状态量表和蒙特利尔认

知评估量表的比较. Chin J Rehabil Med. 2012;27(5):431–6.
25. Ammentorp J, Uhrenfeldt L, Angel F, Ehrensvärd M, Carlsen EB, Kofoed P-E.

Can life coaching improve health outcomes? – A systematic review of
intervention studies. BMC Health Serv Res. 2013;13:428.

26. Panagioti M, Reeves D, Meacock R, Parkinson B, Lovell K, Hann M, et al. Is
telephone health coaching a useful population health strategy for
supporting older people with multimorbidity? An evaluation of reach,
effectiveness and cost-effectiveness using a ‘trial within a cohort’. BMC Med.
2018;16:80.

27. Riazi A, Aspden T, Jones F. Stroke Self-efficacy Questionnaire: a Rasch-
refined measure of confidence post stroke. J Rehabil Med. 2014;46(5):406–
12.

28. Guo QY, Guo MJ, Zhang L, Guo LN, Gao H, Chen YQ, et al. 脑卒中患者自我

效能问卷中文版的信效度研究. Chin J Behav Med & Brain Sci. 2015;24(3):
273–5.

29. Post MW, Boosman H, van Zandvoort MM, Passier PE, Rinkel GJ, Visser-
Meily JM. Development and validation of a short version of the Stroke
Specific Quality of Life Scale. J Neurol Neurosurg Psychiatry. 2011;82(3):
283–6.

30. Zhang X, Bi S, Zhang S, Zhang H, Huo J. 扩展Barthel指数量表评定脑卒中

ADL能力的效度研究(Validity of Extended Barthel Index for Assessing
Stroke ADL Ability). Chin J Rehabil. 2019;34(3):134–7.

31. Hsueh I-P, Lin J-H, Jeng J-S, Hsieh C-L. Comparison of the psychometric
characteristics of the functional independence measure, 5 item Barthel
index, and 10 item Barthel index in patients with stroke. J Neurol Neurosurg
Psychiatry. 2002;73:188–90.

32. Hou D, Zhang Y, Wu J, Li Y, An Z. 中文版Barthel指数的信度与效度研

究(Study on reliability and validity of Chinese version of Barthel Index).
Chinical Focus. 2012;27(3):219–21.

33. Lawton MP, Brody EM. Assessment of older people: Self-maintaining and
instrumental activities of daily living. The Gerontologist. 1969;9(3):179–86.

34. Ran L, Jiang X, Li B, Kong H, Du M, Wang X, et al. Association among
activities of daily living, instrumental activities of daily living and health-
related quality of life in elderly Yi ethnic minority. BMC Geriatr. 2017;17(1):74.

35. Wang J, Xiao LD, He GP, Ullah S, De Bellis A. Factors contributing to
caregiver burden in dementia in a country without formal caregiver
support. Aging Ment Health. 2014;18(8):986–96.

36. Sy X. 社会支持评定量表 (Social spport rating scale). In: Wang XD, Wang
XL, Ma H, editors. 心理卫生评定量表手册(Rating scales for mental health).
Beijing: Chinese Mental Health Journal Publishing; 1999. p. 127–31.

37. Wan LH, Zhao J, Zhang XP, Deng SF, Li L, He SZ, et al. Stroke prevention
knowledge and prestroke health behaviors among hypertensive stroke
patients in mainland China. J Cardiovasc Nurs. 2014;29(2):E1–9.

38. Lv L, Guo H, Hu L, Liu Q, Xu X. 脑卒家庭照顾者自我效能与照顾能力状况

及其相关性. Modern Clin Nursing. 2016;15(8):6–10.
39. Schwarzer R, BaBler J, Kwiatel P, Schroder K. The Assessment of Optimistic

Self-beliefs: Comparison of the German, Spanish, and Chinses Versions of
the General Self-efficacy Scale. Appl Psychol. 1997;46(1):69–88.

40. Travis SS, Bernard MA, Mcauley WJ, Thornton M, Kole T. Development of the
Family Caregiver Medication Administration Hassles Scale. The
Gerontologist. 2003;43(3):360–8.

41. Chan WCH, Chan CLF, Suen M. Validation of the Chinese Version of the
Modified Caregivers Strain Index among Hong Kong Caregivers: An Initiative
of Medical Social Workers. Health Social Work. 2013;38(4):214–21.

42. Lo SHS, Chang AM, Chau JPC. Stroke Self-Management Support Improves
Survivors’ Self-Efficacy and Outcome Expectation of Self-Management
Behaviors. Stroke. 2018;49(3):758–60.

43. Southern Adelaide Clinical Human Research Ethics Committee (SAC HREC).
Human Research Ethics Application Guidelines. www.sahealth.sa.gov.au/
SALHNresearch.

44. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change.
Psychol Rev. 1977;84(2):191–215.

45. Hill B, Richardson B, Skouteris H. Do we know how to design effective
health coaching interventions: a systematic review of the state of the
literature. Am J Health Promot. 2015;29(5):e158–68.

46. Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A
refined taxonomy of behaviour change techniques to help people change
their physical activity and healthy eating behaviours: The CALO-RE
taxonomy. Psychol Health. 2011;26(11):1479–98.

47. Wang L. 中国脑卒中防治工程的现状与未来(Prevention and treatment of
stroke in China: the status and future). Acad J Second Military Univ. 2018;
39(9):941–3.

48. Yu CH, Luo LS, Li M, Yu JH, Meng RT, Yuan RX. 从全球视角看中国脑卒中

疾病负担的严峻性(From the global views to understand the seriousness
of the burden of stroke in China). J Public Health Prev Med. 2016;27(1):1–5.

49. Benzo RP, Kirsch JL, Hathaway JC, McEvoy CE, Vickers KS. Health Coaching in
Severe COPD After a Hospitalization: A Qualitative Analysis of a Large
Randomized Study. Respir Care. 2017;62(11):1403–11.

50. Thom DH, Wolf J, Gardner H, DeVore D, Lin M, Ma A, et al. A Qualitative
Study of How Health Coaches Support Patients in Making Health-Related
Decisions and Behavioral Changes. Ann Fam Med. 2016;14(6):509–16.

51. Wallace AM, Bogard MT, Zbikowski SM. Intrapersonal Variation in Goal
Setting and Achievement in Health Coaching: Cross-Sectional Retrospective
Analysis. J Med Internet Res. 2018;20(1):e32.

52. Xing Y, Yang SD, Dong F, Wang MM, Feng YS, Zhang F. The beneficial role
of early exercise training following stroke and possible mechanisms. Life Sci.
2018;198:32–7.

53. Simpson D, Callisaya ML, English C, Thrift AG, Gall SL. Self-Reported Exercise
Prevalence and Determinants in the Long Term After Stroke: The North East
Melbourne Stroke Incidence Study. J Stroke Cerebrovasc Dis. 2017;26(12):
2855–63.

54. de Sousa DG, Harvey LA, Dorsch S, Glinsky JV. Interventions involving
repetitive practice improve strength after stroke: a systematic review. J
Physiother. 2018;64(4):210–21.

55. Keith RE, Hopp FP, Subramanian U, Wiitala W, Lowery JC. Fidelity of
implementation: development and testing of a measure. Implementation
Sci. 2010;5:99.

56. Mars T, Ellard D, Carnes D, Homer K, Underwood M, Taylor SJ. Fidelity in
complex behaviour change interventions: a standardised approach to
evaluate intervention integrity. BMJ Open. 2013;3(11):e003555.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Lin et al. Trials          (2020) 21:240 Page 11 of 11

http://www.sahealth.sa.gov.au/SALHNresearch
http://www.sahealth.sa.gov.au/SALHNresearch

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods/design
	Study design
	Ethical approvals and consent to participant
	Eligibility: Inclusion criteria and exclusion criteria
	Inclusion criteria and exclusion criteria for stroke survivors
	Inclusion criteria and exclusion criteria for caregivers
	Inclusion criteria for health coaches

	Randomization
	Evaluator blinding
	Description of the interventions
	Stage I: Interventions while in hospital
	Stage II: Follow-up interventions in the first 12 weeks after discharge to home
	Usual care
	Outcomes measures
	Outcomes of stroke survivors
	Primary outcomes
	Secondary outcomes

	Outcomes of Caregivers
	Sample size
	Recruitment
	Data collection methods
	Data analysis
	Data monitoring
	Quality control
	Intervention fidelity
	Dealing with contingencies

	Discussion
	Trial registration
	Trial status

	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

