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Introduction Stroke is a leading cause of death globally, second 
only to ischemic heart disease. [1] Stroke was the 
fourth leading cause of death in Taiwan in 2017. 
About 50,000 individuals suffer strokes every year and 
on average 49.9 per 100,000 die from cerebrovascular 
disease. [2] A previous study has shown that the 
prevalence rate of depression is approximately 42% 
three months after a stroke, [3] making it the most 
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serious complication. [4] This not only negatively 
impacts on recovery and social activities, but also leads 
to increased morbidity and mortality. [5-6] Making 
the best use of the golden period of hospitalization 
to avoid depression is an important issue for stroke 
patients and clinical professionals. [7] 

Continuity of care (CoC) includes appropriate 
referrals, case management, and discharge preparation 
processes that ensure complete and continuous care 
of patients, a concept that is critical to both health 
care teams and their patients. [8-9] Haggerty et al. [9] 
conducted an interdisciplinary team study, dividing 
CoC into three modes, namely informational 
continuity, relational continuity, and management 
continuity. Informational continuity refers to the 
provision of appropriate care and proper and correct 
medical information by the medical system and the 
medical staff as time progresses. Relational continuity 
refers to a persistent quality treatment relationship 
with patients as time progresses. Management 
continuity refers to the provider’s use of procedures 
and guidelines that ensure that patients obtain 
orderly, coherent, complementary and timely care 
or treatment, as well as timely and quality services. 
Through provision of integral and timely CoC by a 
professional medical team, service fragmentation 
is reduced, which enhances the CoC perception 
of patients. [9-10] Relevant research has shown that 
applying motivational interviewing (MI) to stroke 
patients improves patient knowledge, satisfaction, 
and activities of daily living (ADL), which enhance 
CoC and quality of health care. [8,11-13] MI is a brief 
client-centered intervention designed to enhance 
intrinsic motivation to encourage behavioral change 
by exploring and reducing the ambivalence of 
patients. [14-15] The core concept of MI is that it should 
be the patient, rather than the healthcare provider, 
who voices the argument for change. [16] Medical 
personnel should refrain from using an ingrained 
approach. Rather, they should become action-
oriented problem solvers and reflective listeners. [17] 
The four guiding principles of MI are: (1) expressing 
empathy, (2) developing discrepancy, (3) rolling with 
resistance, and (4) supporting self-efficacy. [12-13,17]

Studies have shown that MI can assist patients 
with self-management of chronic disease and 
improve care outcomes through modification of 

behaviors such as smoking cessation, [18] weight 
control, [19] drug compliance, [20] health status 
monitoring, [16-17]and depression prevention. [13,18-19] The 
purpose of this study is to apply MI to interventions 
of stroke patients and to explore the Patient Continuity 
of Care Questionnaire (PCCQ) and the effects of 
depression status. The results can serve as a reference 
for clinical teams promoting CoC of stroke patients.

Materials and Methods

Study Design and Sample
A quasi-experimental design was adopted. 

Participants were recruited from March to October 
2016 from a rehabilitation ward of a regional hospital 
in central Taiwan based on convenience sampling. 
The subjects experienced their first stroke within 3 
months of the onset of the study. The experimental 
group received a 15-30 minute MI session once a 
week for 6 weeks. Conversely, the control group 
received individual bedside attention from a 
researcher (nurse) for 15–30 minutes once a week 
for 6 weeks. The researcher mainly provided stroke-
related information and expressed concern but did 
not attempt to enhance patient motivation or change 
patient behavior. To avoid cross-contamination 
of MI intervention between the groups, a cluster 
assignment approach was applied, with recruitment 
carried out in two steps. Experimental group 
subjects were recruited first followed by control 
group subjects. The patients in both groups received 
routine health care during the intervention and 
PCCQ and Center for Epidemiological Studies 
Depression (CES-D) questionnaires were filled out 
before the intervention to obtain baseline values 
for measuring the degree of improvement after 
the intervention. The first posttest was conducted 
at 6 weeks at the end of the intervention period. 
The second posttest was conducted 3 months after 
the intervention period. Inclusion criteria were: 1) 
Diagnosed with stroke by physician and transferred 
to the rehabilitation ward for occupational and 
physical rehabilitation with stable vital signs after 
acute-phase treatment; 2) provided signed consent 
to participate in the survey and intervention; 3) aged 

116



Hsiao-Mei Chen, Fu-Chi Yang, Pei-Lun Hsieh, Ching-Min Chen

Appendix 1. Operational manual for motivational interviewing of stroke patients

Motivational Interviewing  SESSION 1 Goals

1. Introduction.
2. Assess the stage of behavioral change.
3. First motivational interview.
4. Summary of the interview.

1. Introduce the purpose of the study and clarify the
content of the motivational interview.  

2. Assess the stage of behavioral change and
awareness of and readiness for post-stroke care.

3. Develop understanding of the issues of concern.  
4. Summarize and reorganize the content of the

interview and ask the patients if there is anything
that should be added. Inform the patients of the
time of the next interview before ending the
session. 

SESSION 2
1. Assess the stage of behavioral change.
2. Second motivational interview.
3. Summary of the interview.

1. Summarize what was discussed in SESSION 1
2. Assess the stage of behavioral change based on

the information given. Encourage patients to
express concerns, ideas, and thoughts about
post-stroke care through discussions. Since every
patient might have a different assessment of the
advantages and disadvantages of post-stroke care,
this step enables a better understanding of not only
the aspects the patient has taken into account and
is concerned about, but also the contradictions.
The research nurse responds to the patient with
feedback, inquiries, and affirmations and deals
with resistance to trigger patient perception of the
benefits of change and disadvantages of not
changing. 

3. Discuss post-stroke care and explain continuity of
care. Assist patients to enter the action stage.  

4. Summarize and review the content of the interview
and reinforce patient ideas regarding change
during post-stroke care. Inform the patients of the
time of the next interview before ending the session.

SESSION 3
1. Assess the stage of behavioral change.
2. Third motivational interview. 
3. Discuss the preparations for post-stroke care.
4. Summary of the interview. 

1. Summarize what was discussed in SESSION 2
and implement assessment of patient motivation
to change.  

2. Discuss the preparations to be made for post-stroke
care, such as adjusting mindset, maintaining
positive thoughts, controlling blood pressure, taking
medications regularly, learning about the post-stroke
diet, implementing rehabilitation, and providing
related information about assistive devices and
supplies.    

3. Assist patients with concepts for implementing
post-stroke care in real life, providing ideas and
discussing what kinds of difficulties might be
encountered. Ask patients to write down goals and
plans for change. 

4. Summarize the content of the interview and
emphasize the commitment to change. Inform the
patients of the time of the next interview before
ending the session.  
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18 or over; and 4) not mentally impaired. Exclusion 
criteria included: 1) History of other nervous system 
disease, such as Parkinson’s disease, psychiatric 
disease, or multiple sclerosis; 2) having received 
psychiatric or clinical psychology intervention; 3) 
drug addiction; 4) suffering from depression (CES-D 
>10); and 5) inability to participate in the interviews 
or to answer questions.

G power 3.0.10 statistical software [21] was utilized 
to determine the sample size with alpha value set at 
0.05, power at 0.8, and effect size at 0.70 based on 
a study Byers et al. [12] Estimations were based on 
repeated measures ANOVA and other statistical 

methods for analyzing factors. [12] In addition, 
considering the loss rate of 10% refusal to participate 
in and 10% withdrawal from the study, [22] the 
required total sample size was 64. The final sample 
size was 65, with 33 in the experimental group and 
32 in the control group. During the study period, 
three participants who developed depression (social 
worker referral) and four who did not complete the 
posttests were excluded, resulting in an effective 
acceptance rate of 90.28%.

Interventions
MI intervention was performed by a researcher 

SESSION 4
1. Assess the stage of behavioral change.
2. Fourth motivational interview.
3. Discuss the preparations for post-stroke care.
4. Summary of the interview. 

1. Summarize what was discussed in SESSION 3
and implement assessment of patient motivation
to change.  

2. Discuss the “change plan” and customize the
post-stroke care plan.

3. Summarize the content of the interview, enhance 
autonomy and strengthen patient choice of and 
commitment to changes in their post-stroke care.
Inform the patients of the time of the next interview
before ending the session.

SESSION 5
1. Assess the stage of behavioral change.
2. Fifth motivational interview.
3. Discuss special circumstances that might occur.
4. Summary of the interview. 

1. Summarize what was discussed in SESSION 4
and implement assessment of patient motivation 
to change. 

2. Discuss special circumstances and high-risk 
recurrence scenarios that may be experienced after 
discharge and ways to respond to them. 

3. Assist patients with environmental reevaluation of 
factors that can affect health behavior and propose
alternatives to unhealthy behavior, enabling patients
to use resources that lead to healthy behavior. 

4. Summarize the content of the interview and inform
the patients of the time of the next interview before
ending the session.

SESSION 6
1. Assess the stage of behavioral change.
2. Sixth motivational interview.
3. Support changes.
4. Summary of the interview. 

1. Summarize what was discussed in SESSION 5 
and implement assessment of patient motivation 
to change.

2. Review the most important changes.  
3. Summarize the patient commitment to change 

and the changes made and enhance and confirm 
the patient commitment and changes.

4. Explore other changes patients may want to make
in the future.

5. Ask the patients to restate their change plans and
the consequences of changing and not changing.  

6. Support patient self-efficacy and emphasize patient
ability to change.
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with approximately 20 years of experience in internal 
medicine and surgical departments. This researcher 
completed an elective course on Motivational 
Psychology (3 credits) and participated in a 16-
hour MI and practical exercise seminar. During the 
research process, rigorous discussions with nursing 
supervisors, attending physicians, and social worker 
were conducted. This ensured cooperation during 
intervention, monitoring of the progress of the 
study, and consistency of the study. Interviews were 
conducted with stroke patients in the experimental 
group based on the operational manual for MI of 
stroke patients (see Appendix 1). Individualized 
behavioral change strategies were based on stage 
of readiness for change of each patient. Behavioral 
characteristics of the 6 stages (pre-contemplation, 
contemplation, preparation, action, maintenance, and 
termination) were then integrated with 10 behavioral 
change strategies. [23] From the pre-contemplation 
to the contemplation stage, consciousness raising 
was adopted as the process of change. Transition 
from the contemplation stage to the preparation 
stage involved dramatic relief and self-re-evaluation. 
From the preparation stage to the action stage, self-
commitment was the identified process of change. 
Finally, moving from action to maintenance stage 
required reinforcement management, environmental 
re-evaluation, helpful relationships, and stimulus 
control. There was successful transition from one 
stage to another. [24] In addition, the 6-week MI 
intervention was conducted utilizing 5 principles of 
MI [23] and 10 basic therapeutic techniques, including 
asking permission, eliciting/evoking change talk, 
exploring importance and confidence, and asking 
open-ended questions, as well as reflective listening, 
normalizing, decisional balance, affirmation, advice/
feedback, and summarizing. [25] 

Study Instrument
A self-developed structured questionnaire for 

data collection included: 1) socio-demographic 
information; 2) PCCQ; and 3) CES-D Scale. The 
socio-demographic information included gender, age, 
marital status, level of education, living situation, 
working situation, economic situation, religious 
beliefs, health conditions (types and numbers of 
chronic diseases), ADL, [26] and stroke-related 

conditions (smoking history, type of stroke, National 
Institutes of Health stroke scale (NIHSS), stroke 
area, hemiparesis, and risk factors). The Chinese 
version of PCCQ was developed by this research 
team [27] in August 2011 based on the work of 
Hadjistavropoulos. It comprises 35 items, with a 
total of 6 domains: relationships with providers 
during hospitalization (7 items), information transfer 
to patients (12 items), relationships with providers 
in the community (5 items), management of written 
documents (2 items), management of follow-up (5 
items), and management of communication among 
providers (4 items). A Likert type five-point scale 
was applied, ranging from 1 (strongly disagree) 
to 5 (strongly agree). A total of 11 experts were 
involved in the content validation test of the Chinese 
version of the PCCQ, with CVI= 0.93. In terms of 
reliability, this scale was found to have good internal 
consistency, with Cronbach’s alpha of 0.91- 0.92. 
[11] The 10-item CES-D Scale excerpted from the 
Taiwan Longitudinal Study on Aging (TLSA) was 
easily understood and less likely to cause emotional 
overload than the full version. [28] Scoring was 0= 
never; 1= rarely; 2= sometimes; 3= often or always 
for the negative items with the scale in the reverse 
direction for positive items (items 9 and 10). Total 
score ranged from 0-30 points, with a higher score 
indicating a higher degree of depression.

Data Collection 
Ethics approval was obtained from the Institutional 

Review Board (IRB) of the teaching hospital 
(Number: REN 10332). A pilot study was conducted 
in February 2016 during which 5 stroke patients 
were recruited to fill out the questionnaires and 
engage in MI. The purpose of the pilot study was 
to revise the questionnaires and the operational 
manual for MI, as well as to examine the reliability 
and validity of the instruments before formal data 
collection. Subjects who met the inclusion criteria 
were referred by physicians and assigned to study 
groups by the research team. The researcher 
explained the purpose of the study to the participants 
to obtain their signed consent before beginning data 
collection. Data collection included pretest, posttest 
at 6 weeks, and telephone interview at 3 months 
after the intervention for both groups.
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Statistical Analysis
Statistical Package of Social Science (SPSS) 

for Windows 25.0 was utilized for data analysis 
in accordance with the purpose of the study and 
the research framework. [29] Data analysis included 
frequency distribution, percentage, mean, and 
standard deviation. Test of homogeneity was 
conducted for the baseline data of the stroke patients 
in both the experimental and control groups. Chi-
square test for contingency tables was performed 
for categorical data and independent-sample t-test 
was performed for homogeneity of the continuous 
data. Moreover, independent-sample t-test was 
conducted for pretest PCCQ and CES-D scales 
to determine the differences between the two 
groups before MI intervention. Repeated measures 
ANOVA was utilized to analyze changes in the 
PCCQ and CES-D scales for both groups before the 
intervention, at 6 weeks (immediately following the 
end of the intervention), and at 3 months after the 
intervention. Fisher’s test was used for comparisons 
of the pretests between the two groups, as well as 
between the immediate posttest (T2) and pretest 
(T1) and between the 3-month posttest (T3) and 
pretest (T1) in each group. A generalized estimating 
equation (GEE) was utilized for estimates in both 
the experimental and control groups to understand 
the effectiveness of the MI intervention on stroke 
patients.

Results

Description of Participants
The effective sample size was 65 subjects, 47 of 

whom were male (72.3%). There were 33 subjects 
in the experimental group (average age 61.61 ± 
14.71) and 32 subjects in the control group (average 
age 61.31 ± 2.60). The average number of people 
living together in the experimental group was 4.12 
± 2.76, while that in the control group was 2.60 
± 2.05. Average ADL score of the experimental 
group was 40.45 ± 17.96 while that of the control 
group was 32.66 ± 16.06. There were no significant 
inter-group differences in the baseline data of 
the subjects (p > 0.05) and the two groups were 
considered homogeneous (Table 1).

Influence of MI Intervention on Stroke Patient 
PCCQ Scores

Repeated measures ANOVA was utilized 
for analyzing the changes in the average PCCQ 
scores in both groups at different time intervals. 
GEE was used to estimate the effect of MI on 
PCCQ scores. There were no significant inter-
group differences for PCCQ pretest scores (Table 
1). Changes in PCCQ scores in the experimental 
group and control group before, after 6 weeks 
of, and 3 months after MI intervention were 
examined. In the experimental group, repeated 
measures ANOVA revealed that the average PCCQ 
scores for the three time intervals were 2.72 (SD 
= 0.45), 4.10 (SD = 0.49), and 4.21 (SD = 0.54), 
respectively, indicating significant increases over 
time (F = 166.2, p < 0.001). There were increases 
of  1.38 (T2-T1; p < 0.05) and 1.49 (T3-T1; p < 
0.05) in the PCCQ scores of the experimental 
group. In terms of the changes in the 6 subscales 
of PCCQ, average scores gradually increased for 
relationships with providers during hospitalization 
(F = 86.50, p < 0.001), information transfer to 
patients (F = 92.85, p < 0.001), relationships with 
providers in the community (F = 36.57, p < 0.001), 
management of written documents (F = 149.8, p < 
0.001), management of follow-up (F = 138.3, p < 
0.001), and management of communication among 
providers (F = 42.79, p < 0.001) (Table 2). GEE was 
utilized to analyze the changes in PCCQ scores 
for the two groups, for which the pretest values 
were the baseline. The results for the interaction of 
“group and time” showed that PCCQ scores were 
significantly higher in the experimental group than 
in the control group. On the relationships with 
providers during hospitalization subscale, higher 
score was observed in the experimental group than 
in the control group on posttest 3 months after 
the intervention. Similar results were found for 
the management of follow-up and management of 
communication among providers subscales (GEE = 
0.76, p < 0.05; 0.42, p < 0.05) on posttest 3 months 
after the intervention (Table 3).

Influence of MI Intervention on Stroke Patient 
CES-D Scores

The inf luence of MI intervention on CES-D 
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Table 1. Comparisons of homogeneity of the two groups in terms of pretest data

Variables Total
(n = 65)

Experimental group
(n = 33)

Control group
(n = 32)

N % N % N % X2 p

Gender 0.23 0.63

Male 47 72.3 23 69.7 24 75.0

Female 18 27.7 10 30.3 8 25.0

Marital status 0.13 0.72

Unmarried/widowed/divorced 17 26.2 8 24.2 9 28.1

Married/cohabiting/Separated 48 73.8 25 75.8 23 71.9

Living situation 2.05 0.15

Solitary 5 7.7 1 3.0 4

With others 60 92.3 32 97.0 28 87.5

Religious beliefs 1.97 0.16

No     15 23.1 10 30.3 5 15.6

Yers 50 76.9 23 69.7 27 84.4

Level of education 12.45 0.06

Junior High School/Below 
Junior high school 37 56.9 25 75.8 12 37.5

High school (vocational) 15 23.1 5 15.2 10 31.3

College or above 13 20 3 9.1 10 31.3

Working situation 1.06 0.30

No 56 86.2 27 81.8 29 90.6

Yes 9 13.8 6 18.2 3 9.4

Economic condition

Main source of income 2.09 0.91

Children/spouse/brothers
or sisters/parent/other

34 52.3 19 57.6 15 46.9

Pension/Government grants 16 24.6 6 18.2 10 31.3

Work 15 23.1 8 24.2 7 21.9

Adequacy for meeting the
cost of living

6.6 0.08

Sufficient and more than/
roughly enough

31 47.7 11 33.3 20 62.5

Inadequate 32 49.2 20 60.6 12 37.5

Very inadequate 2 3.1 2 6.1 0 0
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Variables Total
(n = 65)

Experimental group
(n = 33)

Control group
(n = 32)

N % N % N % X2 p

Smoking history 0.02 0.89

Non-smoker     36 55.4 18 5.45 18 56.3

Smoker 29 44.6 15 45.5 14 43.7

Type of stroke 0.38 0.54

Blockage/Ischemic Stroke 33 50.8 18 54.5 15 46.9

Hemorrhagic Stroke 32 49.2 15 45.5 17 53.1

Stroke area 9.35 0.16

Anterior cerebral artery 12 18.5 7 21.2 5 15.6

Middle cerebral artery 21 32.3 12 36.4 9 28.1

Posterior cerebral artery 8 12.3 6 18.2 2 6.3

Basal ganglia 10 15.4 2 6.1 8 25

Thalamus 2 3.1 1 3.0 1 3.1

Intracranial hemorrhage 8 12.3 2 6.1 6 18.8

Brain stem 4 6.20 3 9.1 1 3.1

Hemiparesis 0.12 0.73

Left side 44 67.7 23 69.7 21 65.6

Right side 21 32.3 10 30.3 11 34.4

Risk Factors for Stroke 0.83 0.97

None 4 6.2 2 6.1 2 6.3

Hypertension 32 49.2 17 51.5 15 46.9

Diabetes 3 4.6 2 6.1 1 3.1

Heart disease 4 6.2 2 6.1 2 6.3

Cardiovascular disease and
diabetes

19 29.2 9 27.3 10 31.3

Hypertension and heart disease 3 4.6 1 3.0 2 6.3

Mean SD Mean SD Mean SD t p

Age 61.46 13.88 61.61 14.71 61.31 2.60 0.09 0.29

Number of people living together 3.37 2.53 4.12 2.76 2.60 2.05 2.53 0.36

Number of diseases 2.79 1.10 2.33 0.89 3.19 1.26 -3.39 0.09

ADL 36.1 17.64 40.45 17.96 32.66 16.06 1.81 0.66

NIHSS 10.09 2.98 9.30 2.92 10.91 2.86 -2.24 0.94

MMSE 56.48 2.59 25.88 2.88 27.13 2.11 -.18 0.14

Abbreviation: ADL, activities of daily living, IADL, Instrumental activities of daily living, NIHHS,
National Institute of Health stroke scale, MMSE, mini–mental state examination.
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scores before, after 6 weeks of, and 3 months 
after the implementation of MI intervention was 
compared. In the experimental group, repeated 
measures ANOVA was utilized to analyze levels 
of depression, with average scores for the three 
tests of 5.09 (SD = 2.97), 2.18 (SD = 1.81), and 3.03 

(SD = 2.94), respectively, indicating significant 
decreases over time (F = 12.47, p < 0.001). The 
Scheffé test was used for comparisons between 
the 1st posttest (T2) and pretest (T1) and the 2nd 
posttest (T3) and pretest (T1). The results showed 
significant decreases (T2-T1; p < 0.05; T1-T3; p < 

Table 2. Differences in PCCQ and CES-D scores among stroke patients in both groups at different 
testing times (n=65)

Items Mean ± SD MD F p

Time1 Time 2 Time 3 T1-T2 T1-T3

Experimental group (n=33)

PCCQ service

PCCQ 2.72 ± 0.45 4.10 ± 0.49 4.21 ± 0.54 -1.38* -1.49* 166.27 < 0.001

Relationship with providers
during hospitalization 3.10 ± 0.60 4.19 ± 0.44 4.27 ± 0.50 -1.09* -1.17* 86.50 < 0.001

Information transfer to patients 2.65 ± 0.56 4.07 ± 0.67 3.82 ± 0.70 -1.42* -1.17* 92.85 < 0.001

Relationships with providers
in community 3.26 ± 0.68 3.97 ± 0.41 4.17 ± 0.52 -0.71* -0.91* 36.57 < 0.001

Management of written 
documents 1.48 ± 0.79 4.06 ± 0.89 4.14 ± 0.79 -2.58* -2.65* 149.81 < 0.001

Management of follow-up 1.91 ± 0.81 4.07 ± 0.68 4.22 ± 0.65 -2.16* -2.32* 138.31 < 0.001

Management of communication
among providers 3.23 ± 0.65 4.08 ± 0.62 4.27 ± 0.50 -0.86* -1.05* 42.79 < 0.001

CES-D 5.09 ± 2.97 2.18 ± 1.81 3.03 ± 2.94 2.91* 2.06* 12.47 < 0.001

Control group (n=32)

PCCQ service

PCCQ 2.80 ± 0.41 3.67 ± 0.56 3.87 ± 0.49 -0.87* -1.08* 80.88 < 0.001

Relationships with providers
during hospitalization 3.01 ± 0.63 3.69 ± 0.55 3.76 ± 0.58 -0.68* -0.75* 24.50 < 0.001

Information transfer to patients 2.74 ± 0.61 3.68 ± 0.70 3.59 ± 0.49 -0.94* -0.85* 41.8 < 0.001

Relationships with providers
in community 3.21 ± 0.82 3.66 ± 0.49 3.94 ± 0.68 -0.44* -0.73* 17.49 < 0.001

Management of written cuments 1.61 ± 0.89 3.28 ± 1.11 3.75 ± 0.72 -1.67* -2.14* 60.59 < 0.001

Management of follow-up 2.26 ± 0.84 3.50 ± 0.79 3.82 ± 0.70 -1.24* -1.56* 62.69 < 0.001

Management of communication
among providers 3.34 ± 0.70 3.91 ± 0.65 3.96 ± 0.56 -.58* -.63* 23.76 < 0.001

CES-D 5.41 ± 3.59 3.72 ± 3.74 3.53 ± 3.8 1.69* 1.88* 6.28 0.003

Note: *p< 0.05  ** p< 0.01  *** p< 0.001 
Abbreviation: MD, mean deviation, PCCQ, patient continuity of care questionnaire, CES-D, Center for 
Epidemiological Studies Depression, Time1 (T1), pretest, Time2 (T2), at 6 weeks, Time3 (T3), after 3 months.
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Table 3. Comparisons of differences in PCCQ and CES-D scores between the two groups at different 
times using GEE (n = 65)

Parameter Estimate (B) S.E. Wald X2 p value

PCCQ 

Intercept 2.80 0.72 1528.54 < 0.00

Group -0.08 0.11 0.53 0.47

Time2(T2) 0.87 0.10 76.01 < 0.001

Time3(T3) 1.08 1.10 108.92 < 0.001

Group*Time(T2) 0.51 0.14 14.09 < 0.001

Group*Time(T3) 0.41 0.15 7.80 0.005

Relationships with providers during
hospitalization

Intercept 3.01 0.11 759.82 < 0.001

Group 0.09 0.15 0.35 0.56

Time2(T2) 0.68 0.14 25.28 < 0.001

Time3(T3) 0.75 0.14 28.65 < 0.001

Group*Time(T2) 0.41 0.17 6.00 0.014

Group*Time(T3) 0.43 0.19 5.32 0.02

Information transfer to patients

Intercept 2.74 0.11 658.95 < 0.001

Group -0.09 0.14 0.40 0.91

Time2(T2) 0.94 0.12 60.94 < 0.001

Time3(T3) 0.86 0.13 44.42 < 0.001

Group*Time(T2) 0.48 0.16 8.79 0.03

Group*Time(T3) 0.31 0.18 2.92 0.08

Relationships with providers in community

Intercept 3.21 0.14 510.16 < 0.001

Group 0.05 0.18 0.07 0.79

Time2(T2) 0.44 0.11 16.50 < 0.001

Time3(T3) 0.73 0.16 21.58 < 0.001

Group*Time(T2) 0.27 0.15 3.2 0.07

Group*Time(T3) 0.18 0.21 0.74 0.39

Management of written documents

Intercept 2.74 0.11 658.95 < 0.001

Group 1.61 0.15 108.85 < 0.001
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0.05) in the experimental group. (Table 2). These 
results were utilized to analyze the CES-D data in 
the two groups, with the results of pretests used as 
the baseline. The results of GEE indicated that in 
the interaction of “group and time”, CES-D scores 
of the experimental group were lower than those of 

the control group on the 1st posttest (6 weeks after) 
and the 2nd posttest (3 months after). However, 
neither result was statistically significant (p > 0.05) 
(Table 3).

Discussion

Parameter Estimate (B) S.E. Wald X2 p value

    Time2(T2) 0.90 0.30 9.08 0.003

    Time3(T3) 0.51 0.27 3.69 0.06

Group*Time(T2) 0.90 3.00 9.08 0.003

Group*Time(T3) 0.51 0.27 49.52 < 0.001

Management of follow-up

Intercept 2.26 0.15 241.39 < 0.001

Group -0.35 0.20 3.08 0.08

Time2(T2) 1.24 0.16 63.35 < 0.001

Time3(T3) 1.56 0.18 75.66 < 0.001

Group*Time(T2) 0.93 0.24 15.10 < 0.001

Group*Time(T3) 0.76 0.24 10.22 < 0.001

Management of communication
among providers

Intercept 3.34 0.12 755.87 < 0.001

Group -0.11 0.16 0.44 0.51

Time2(T2) 0.58 0.12 24.79 < 0.001

Time3(T3) 0.63 0.11 31.07 < 0.001

Group*Time(T2) 0.28 0.17 2.75 0.10

Group*Time(T3) 0.42 0.18 5.75 0.02

CES-D 

Intercept 5.41 0.62 75.25 < 0.001

Group -0.32 0.81 0.15 0.69

Time2(T2) -1.69 0.58 8.61 0.003

Time3(T3) -1.88 0.65 8.34 0.004

 Group*Time(T2) -1.22 0.78 2.44 0.12

 Group*Time(T3) -0.19 0.97 0.04 0.85

Note: Reference group indicates control group, Reference group, Time1 (T1, Pretest), Reference 
group, control group*Time1, Time2 (T2), at 6 weeks, Time3 (T3), after 3 months.
Abbreviation: PCCQ, patient continuity of care questionnaire, CES-D, Center for Epidemiological Studies 
Depression. 
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Repeated measures ANOVA was utilized for 
evaluating the changes among subjects. Mean 
PCCQ scores increased signif icantly in the 
experimental group, which means that subjects in 
this group perceived significantly improved CoC 
after 6 weeks of and 3 months after MI intervention. 
These results were similar to the findings of Kim, 
Thrift, Nelson, Bladin, & Cadilhac and Shin et al. 
[30-31] who showed that MI intervention improves 
CoC. A comparison was made between the PCCQ 
scores in both the experimental and control 
groups under the interaction of “group and time”. 
Overall, in terms of the differences between the 
two posttests (conducted after 6 weeks of and 3 
months after intervention) and the pretest, PCCQ 
scores for relationships with providers during 
hospitalization, management of written documents, 
management of follow-up, and management of 
communication among providers improved 3 
months after MI intervention. These results were 
similar to those of Byers et al. and Sohl, Birdee, & 
Elam [12,33], which indicated that in stroke patients 
MI intervention changes patient level of knowledge 
and behavior and increases patient satisfaction 
with the medical team. In terms of information 
transfer to patients, in the experimental group 
the score on posttest conducted after 6 weeks of 
intervention was significantly higher than that of 
the control group. However, when compared with 
the score on posttest 3 months after intervention, 
there was no significant difference. During the 6 
weeks of hospitalization, the nurse held one-on-one 
motivational interviews and provided diagnostic 
information and explanations of relevant drugs, 
diet, and auxiliary equipment. As first-time stroke 
patients may actively adjust their willingness to 
change their behavior through MI intervention, 
significant differences in information transfer to 
patients were achieved. [12,33] However, the mean 
scores for information transfer to patients 3 months 
after discharge showed a decreasing trend in 
both groups, without statistical significance. For 
relationships with providers in the community, 
no significant difference was observed for the 
comparison of the scores on posttests of both groups 

after 6 weeks of and 3 months after intervention. 
This was most likely due to lack of a fully functional 
family physician system in Taiwan. Once the stroke 
patients were discharged, they had the freedom 
to choose a medical treatment setting, resulting 
in diff iculties in clinical implementation of 
information transfer to patients and relationships 
with providers in the community. [34] 

On posttests after 6 weeks of and 3 months after 
intervention, the CES-D score of the experimental 
group was lower than that of the control group. 
However, the differences were not significant. 
This differed from the results of Cheng et al. [13] 

and Watkins et al. [35] which showed significant 
differences in depression status among stroke 
patients who underwent 4-week MI intervention. 
The reason for the discrepancies may be that the 
present study excluded stroke patients with CES-D 
score >10. Therefore, none of the patients suffered 
from depression. In this study, degree of depression 
decreased in the two groups, but only slightly, 
indicating no obvious effect of MI intervention on 
stroke patient level of depression.

Conclusions

A quasi-experimental design was used in 
this study and the effectiveness of 6-week MI 
intervention in the CoC of stroke patients (including 
PCCQ scores and depression levels) was explored. 
Stroke patients were unable to understand the 
concepts of CoC during the first MI session but 
became familiar with them after 6 sessions. They 
maintained a good therapeutic relationship with the 
providers, felt satisfied with the care given by the 
providers, took initiative in terms of understanding 
disease-related information and overcoming 
psychological barriers and disease-related problems, 
and adjusted their levels of self-confidence and 
methods of emotional expression, which significantly 
enhanced the effectiveness of CoC. Therefore, in 
the face of dual pressures from health insurance 
providers and the need to reduce medical resource 
utilization, it is suggested that MI be applied to 
clinical practice, research and policies. In addition, 
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MI can be extended to clinical studies on CoC for 
patients with acute and chronic diseases. MI should 
also be included in health care professional training 
programs. Clinically, MI guides the participation 
of patients and their families, encourages patients 
to actively learn ADL, and focuses on family and 
community connections to enhance patients’ social 
adaption, PCCQ score, and depression level.

Although MI intervention in stroke patients 
has been shown to effectively improve patient 
CoC perception, there are some limitations to this 
study that should be noted. A quasi-experimental 
study design was used and inference of the causal 
relationship of results was not possible. It is 
suggested that, in the future, experimental studies 
be conducted to improve the degree of inference. 
In addition, convenience sampling was used in the 
recruitment process without random assignment, 
making it impossible for the inferences to represent 
all stroke patients. It is suggested that the source of 
samples be expanded and the number of hospitals 
for recruitment be increased to improve the 
objectiveness and representativeness of the samples. 
Moreover, MI intervention was conducted by a 
single researcher and the timing of the interviews 
varied. Therefore, patient degree of fatigue might 
have differed and impacted on internal validity.
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