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Abstract 

Title of Dissertation: Effects of a Theory Based Stroke Prevention Program in Korean 

Americans: A Pilot Study 

Minjeong An, Doctor of Philosophy, 2013 

Dissertation Directed by: Eun-Shim Nahm, PhD, RN, FAAN, Professor 

University of Maryland Baltimore School of Nursing 

 

Background. Stroke is the fourth leading cause of death, and nonfatal stroke is a leading 

cause of long-term functional disability in the United States. Stroke can be prevented by 

managing risk factors and improving stroke knowledge. Although many health education 

programs have been shown to be effective for stroke prevention, those programs may not 

reach minority populations with a language barrier, such as older Korean Americans 

(KAs). The purposes of this study were to develop an 8-week theory-based stroke 

prevention (TBSP) program for older KAs and test its preliminary impact on stroke 

knowledge, healthy eating, and physical activity behaviors among KAs.  

Methods. A two-group, pretest-posttest, randomized controlled trial was employed. 

Using a convenience sampling method, participants were recruited from two senior 

centers (n = 73, age ≥ 55). Data were collected at baseline and at 8 weeks. The TBSP 

program included face-to-face lectures and discussion sessions. Descriptive statistics 

were performed on the sample and variables. A general linear model and logistic 

regression analysis were used to test the main hypotheses.  

Results. The majority of participants (n = 54, 74.0%) were female (mean age, 71.49 ± 

6.25 years), and 65.8% were married. Thirty-two participants (43.8%) completed greater 



 

 

than high school. More than half of participants (n = 40, 55.0%) were engaged in low 

levels of physical activity (< 600 MET-minutes/wk). Total fat intake was adequate (50.25 

± 22.10 g/day), and sodium intake was high (3861.80 ± 1891.19 mg/day). The 

intervention group showed greater improvement in stroke knowledge (F = 6.88, p = .011) 

and physical activity (OR = 11.79, 95% CI = 1.94 - 71.65) and a reduction in total fat 

intake (F = 8.93, p = .004). There were no significant differences between the two groups 

for sodium and cholesterol intake or self-efficacy and outcome expectations for physical 

activity and healthy eating. 

Conclusion. The findings demonstrated some improvement in stroke knowledge and 

healthy behaviors after the TBSP program. High sodium intake in this population needs 

further intervention. More studies are needed with larger, more diverse older KA samples 

to improve generalizability.  

 

Key Words: Stroke, Prevention, Physical Activity, Healthy Eating 
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Chapter 1. Introduction 

1.1 Background and Significance 

Stroke in the United States 

Stroke is the fourth leading cause of death, and nonfatal stroke is a leading cause of 

long-term functional disability in the United States (Go et al., 2013). Though stroke death 

rates fell by 34.8% between 1998 and 2008, about 610,000 of the 795,000 strokes that 

occur each year are first events (Roger et al., 2012). Stroke causes 150,000 deaths per 

year, and approximately 54% of stroke victims die before they reach a hospital 

(Rosamond et al., 2008). In addition, only 18.9% of stroke patients present to the hospital 

in time to receive acute medical services, such as thrombolysis (Chatterjee, Cucchiara, 

Lazarciuc, Shofer, & Pines, 2011). Stroke is a huge burden on the economy, and the cost 

will have almost tripled from $53.9 billion in 2010 to $140.0 billion by 2030 

(Heidenreich et al., 2011).  

This highlights the importance of assessing knowledge in the general public about 

stroke warning signs and symptoms. In addition, primary prevention is essential for 

adults at risk for stroke to optimally maintain and promote their health.  

Stroke Prevention Methods and Current Status 

Two important methods for stroke primary prevention are to manage personal risk 

factors and to be aware of stroke warning signs (National Institute of Neurological 

Disorders and Stroke, 2012).  

Management of risk factors. Risk factors of stroke include high blood pressure, 

high cholesterol, diabetes, obesity, cigarette smoking, and physical inactivity. Even 

though these risk factors can be managed either with medical care or with change to 
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healthier lifestyle behavior, many adults have reported having at least one of the risk 

factors listed above. According to the report of Health, United States, 2012 (Centers for 

Disease Control and Prevention, 2013), more than half of older adults aged 75 and over 

had high blood pressure (male, 50.7%; female,  56.0%) and 6.8% of male and 20.2% of 

female have high cholesterol. Among older adults aged 65 and older, 28.5% have 

diabetes, 60.3% are physically inactive, and 7.1 - 8.9% are currently smoking cigarettes. 

In a telephone survey of the U.S. adults, approximately one-thirds of adults (32.7%) 

reported having two or more of the risk factors listed above (Hayes, Greenlund, Denny, 

Keenan, & Croft, 2005). 

Knowledge of stroke signs and symptoms. In general, older adults lack 

knowledge about the risk factors and warning signs of stroke (Bell et al., 2009; Hickey et 

al., 2009; Hwang & Zerwic, 2006; Jones, Jenkinson, Leathley, & Watkins, 2010; Nicol & 

Thrift, 2005). According to the review findings of fifteen studies of knowledge of stroke 

warning signs and risk factors, approximately 20-30% of respondents could not name a 

single risk factor and 10-60% could not identify a single warning sign of stroke when 

asked open-ended questions (Nicol & Thrift, 2005). Bell and her colleagues (2009) 

interviewed 693 U.S. older adults through a community-based intervention and reported 

that only 42% of participants recognized all five symptoms of a stroke when asked closed 

questions. Older adults and ethnic minority groups had consistently poor levels of stroke 

knowledge (Jones, et al., 2010).  

This indicates that there is a significant need to educate older adults, especially 

vulnerable population about symptoms and risk factors for stroke, in order to increase 

their knowledge and manage their risks. 
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Stroke and Korean Americans 

The Asian population is the fastest growing race group in the U.S. (U.S. Census 

Bureau, 2013) and Korean Americans (KAs) are ranked as the fifth largest Asian 

American ethnic group followed by Chinese, Indians, Filipinos, and Vietnamese. KAs are 

the second largest Asian subgroup in Virginia and the third largest in Maryland (U.S. 

Census Bureau. 2010 American Community Survey, 2010). KAs comprise 0.5% of the 

United States population (more than 1.4 million) (Korean American US Census Resource 

Center, 2011). Virginia has the fourth largest population of KAs (70,577) and Maryland 

has the ninth (48,592). Approximately one-third of the KA senior citizen population is 

living in poverty (30.9%), compared to the general population (21.0%), and most KAs 

speak Korean at home (73.5%) (Shinagawa & Lee, 2011).  

Hypertension and diabetes were main chronic diseases reported frequently by KAs 

(Yang, Chung, Kim, Bianchi, & Song, 2007). Hwang and Zerwic (2006) conducted a 

stroke knowledge survey of Korean immigrants who were aged 18 years and older and 

lived in Chicago and Chicago suburbs (N = 119, mean age = 55 ± 13.5). According to the 

data from the survey, their knowledge of stroke symptoms and risk factors was less than 

that of the general U.S. population (Hwang & Zerwic, 2006). Researchers have reported 

that Korean American adults are physically inactive and have poor eating practices (Choi, 

Wilbur, & Kim, 2011; Lee, Lee, Kim, & Han, 2009; Yang et al., 2007; Yang, 2007). 

Approximately 32% of Korean immigrant women were not engaged in any kinds of 

exercise (Yang et al., 2007) and only 23% of Korean immigrant women participated in 

either a regular or vigorous type of physical activity (Choi et al., 2011). KA elderly tend 

to retain some traditional Korean diet patterns (e.g., high sodium intake: 3,865.6 ± 123.0 
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mg/day, recommended amount: 1,500 mg/day), rather than completely adopting an 

American dietary pattern (Lee et al., 2009; Yang et al., 2007).  

Stroke Prevention Efforts 

Researchers have reported that stroke education programs and campaigns have 

alerted people to the warning signs of stroke, increased knowledge of stroke risk factors, 

and increased emergency response (Bell et al., 2009; Fogle et al., 2008; Gutierrez-

Jimenez, Gongora-Rivera, Martinez, Escamilla-Garza, & Villarreal, 2011; Kleindorfer et 

al., 2008; Rasura et al., 2013). Increased stroke awareness and knowledge can ultimately 

result in obtaining timely emergency treatment, which can reduce death and disability 

from stroke. Although mass media campaigns showed improvement in public stroke 

knowledge, the impact on health behavior change was limited (Lecouturier et al., 2010). 

Some studies have shown that a healthy lifestyle including physical activity, 

healthy eating, smoking cessation, and moderate alcohol intake reduces stroke incidence, 

and stroke prevention programs improve knowledge and health outcomes (Chiuve et al., 

2008; Galimanis, Mono, Arnold, Nedeltchev, & Mattle, 2009; Kulshreshtha et al., 2013). 

According to the Nurses’ Health Study, a combination of healthy lifestyle factors is 

associated with lower risk of stroke (Chiuve et al., 2008).  

Silva-Smith, Fleury, and Belyea (2013) conducted an eight-week Wellness 

Motivation theory-based intervention focused on physical activity and diet in older adults 

aged 60 and older (N = 69, mean age = 69.6 years). The findings of the study showed that 

significant changes were noted in the intervention group in 7-day physical activity levels; 

however, dietary changes were not significant.  
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Gaps Found in Research 

According to previous studies done on stroke prevention, intensive health 

education programs were effective to raise awareness of stroke (Bell et al., 2009; 

Gutierrez-Jimenez et al., 2011). However, the stroke awareness programs in the U.S. may 

not reach a minority with a language barrier, such as older KAs, resulting in disparity in 

public stroke prevention education. Although KAs are regarded as one of the vulnerable 

populations at risk for stroke, the availability of Korean language educational resources 

for stroke prevention are limited (Hwang & Zerwic, 2006; Ton et al., 2011). 

Purpose of the Study 

The purposes of this proposed study were to (1) develop a 8-week theory-based 

culturally tailored stroke education program on stroke knowledge about symptoms, risk 

factors, and risk management for KAs; and (2) examine impact of the 8-week stroke 

prevention intervention on stroke knowledge (signs, symptoms, risk factors, and actions 

required when stroke is suspected), healthy eating, and physical activity behaviors among 

KAs in two senior centers in Maryland and Virginia. The theory based stroke prevention 

(TBSP) program was based on  the self-efficacy theory (Bandura, 1997) and its impact 

were tested using a two-group pre- and post design.  

Research Questions 

Research questions for this study were as follows: 

(1) What is the level of knowledge of Korean Americans including stroke 

symptoms, risk factors, and stroke emergency response?  

(2) Is a stroke prevention program effective in increasing their knowledge about 

stroke? 
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(3) Is a stroke prevention program effective in increasing the level of their physical 

activity? 

(4) Is a stroke prevention program effective in improving the quality of their diet? 

(5) Is a stroke prevention program effective in increasing efficacy and outcome 

expectations for physical activity and/or healthy eating? 

Research Hypotheses 

Research hypotheses for this study were as follows: 

(1) Participants in the 8-week theory-based stroke prevention (TBSP) intervention 

group will improve their stroke knowledge, including stroke symptoms, risk 

factors, and stroke emergency response compared to those in the control group. 

(2) Participants in the 8-week TBSP intervention group will improve their level of 

physical activity compared to those in the control group. 

(3) Participants in the 8-week TBSP intervention group will improve their 

consumption of fat, salt, and cholesterol compared to those in the control group. 

(4) Participants in the 8-week TBSP intervention group will exhibit improvement in 

self-efficacy and outcome expectations for physical activity compared to those 

in the control group. 

(5) Participants in the 8-week TBSP intervention group will exhibit improvement in 

self-efficacy and outcome expectations related to healthy eating compared to 

those in the control group. 
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Theoretical Framework  

This study was guided by self-efficacy theory (Bandura, 1997). This theory was 

chosen because it explains how behavior can be adopted and changed. The theory 

includes two concepts: (a) self-efficacy expectations and (b) outcome expectations. The 

self-efficacy expectations are the belief about an individual's capabilities to perform a 

specific task in order to achieve certain goals. The outcome expectations are a person’s 

belief that individual behavior will lead to certain outcomes. The theory states that 

individuals with a higher level of self-efficacy expectations and outcome expectations are 

more likely to change the individual’s behavior (Bandura, 1997). In many studies, 

enhanced efficacy beliefs and outcome expectations affect behavior change and behavior 

maintenance (Anderson, Winett, Wojcik, & Williams, 2010; Ashford, et al., 2010; White, 

Wojcicki, & McAuley, 2009).  

Bandura (1997) explains the four mechanisms to improve self-efficacy: (a) mastery 

experience, (b) vicarious experience, (c) verbal persuasion, and (d) physiological and 

affective states (Bandura, 1997). In the education program of this study, the four sources 

were used to enhance the self-efficacy for healthy eating and physical activity. Table 1 

summarizes the four information sources for improving self-efficacy and their application 

for this study. 
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Table 1. Self-Efficacy Theory and its application in this program 

Information  
Mechanisms 

Definition Application to the program 

Mastery 
Experience 

A person’s own experiences that 
defined past experiences as 
successes or failures.  

The most influential source for 
creating a strong sense of self-
efficacy because it is acquired 
from personal experience.  

Accomplishing behavioral risk 
reduction experience (e.g., increased 
amount of physical activity, 
healthier food choice with low salt 
or low fat.) 

Checking out the sodium content of a 
food on the Nutrition Facts label 
when individual goes grocery 
shopping. 

 
Vicarious 
Experience 

Observing that others perform 
threatening activities without any 
adverse consequences.  

A very useful source when people 
are uncertain about their own 
abilities or when they have limited 
prior experiences.  

During discussion sessions, participants 
were exposed to other participants 
who have had successful 
experiences in changing their risk 
behaviors and they could create the 
belief that they also could 
accomplish the given task. 

 
Verbal 
Persuasion 

It is widely used to influence human 
behavior because of its ease and 
ready availability.  

The effective source if significant 
persons express faith in an 
individual’s ability than if they 
convey doubts.  

 

Participants received positive feedbacks 
for their efforts to increase physical 
activity or make healthier food 
choices from the researcher and team 
participants in discussion sessions. 

Physiologic 
States 

The physical states influencing an 
individual’s self-efficacy 
judgments about specific tasks.  

Participants learned about how to reduce 
physiological factors, such as pain, 
that could interfere behavioral 
change.  

 
 

1.2 Overview of the Three Manuscripts 

Throughout the student’s dissertation research, three manuscripts were developed. 

Each manuscript is a milestone in each phase of dissertation research. The first 

manuscript focused on a systematic literature review (published in the Journal of 

Neuroscience Nursing); the second manuscript describes the methodology used to 

translate a scale into another language (from English to Korean) as well as the scale's 
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psychometric properties (will be submitted to Journal of Transcultural Nursing); and 

finally, the third manuscript summarizes findings from the dissertation study (will be 

submitted to International Journal of Nursing Studies).  

The first manuscript entitled "The effects of exercise-based rehabilitation on 

balance and gait for stroke patients: A systematic review," is included in Chapter 2. This 

paper evaluated the effects of exercise interventions and summarized the available 

evidence on exercise interventions to optimize mobility outcomes for stroke survivors. 

Initiating early rehabilitation at the acute to sub-acute stroke recovery stage could result 

in improvement in balance and walking capacity. The review reported that balance and 

walking capacity are improved with specific exercise modalities; balance training (at 

least 1 hour, 3 to 5 times per week) and gait-oriented exercise (at least 30minutes, 3 to 5 

times per week). 

The second manuscript entitled "Translation and Psychometric Evaluation of the 

Self-Efficacy for Exercise Scale for Older Adults," is included in Chapter 3. In the 

presented study, translation is an important methodology used and has significant 

implications for future research.  

The topic of self-efficacy and the measure were chosen because self-efficacy is the main 

concept applied in the study to help participants change their behaviors. Some of the 

items in Bandura's Exercise Self-Efficacy (ESE) scale, which is currently translated and 

used with Korean language speakers, does not fit the lifestyle of older adults. A self-

efficacy related to exercise scale for older adults was not available in the Korean 

language. Thus, this manuscript focused on the process of translating the Resnick and 

Jenkins's Self-Efficacy for Exercise (SEE) scale into the Korean language (K-SEE) and 
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tested reliability and validity of the K-SEE scale. The preliminary findings provide 

evidence of internal consistency reliability, concurrent validity, and construct validity of 

the K-SEE scale. This indicates that the instrument can be used as a reliable and valid 

tool to measure exercise self-efficacy in the older Korean American population. 

Lastly, the third manuscript entitled, "Effects of a theory-based stroke prevention 

program in Korean Americans: A pilot study," is included in Chapter 4. This manuscript 

was prepared to report the major findings from the dissertation study.  

 



 

1 An, M. & Shaughnessy, M. (2011). The effects of exercise-based rehabilitation on balance and gait for 
stroke patients: A systematic review. Journal of Neuroscience Nursing, 43(6), 298-307. 
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Chapter 2. The Effects of Exercise-Based Rehabilitation on Balance and Gait for 

Stroke Patients: A Systematic Review (Manuscript 1)1 

 

2.1. Abstract 

This review evaluated the effects of balance and/or gait exercise interventions for 

stroke survivors and summarized the available evidence on these exercise interventions. 

A search for studies published between January 2001 and January 2010 was performed 

using the keywords stroke, walking or balance, and physical activity or exercise. 

Seventeen randomized clinical trials were identified. The findings suggest that initiating 

early rehabilitation during acute to subacute stroke recovery can improve balance and 

walking capacity. The findings also demonstrate that at least 1 hour, three to five times 

per week, of balance training and 30 minutes, three to five times per week, of gait-

oriented exercise are effective to improve balance and walking. This review confirms that 

balance and walking capacity are improved with specific exercise modalities. A 

combination of balance, gait, and aerobic exercises would be ideal. 

 

2.2. Background and Significance 

Stroke is a leading cause of long-term functional disability in the United States. 

Among stroke survivors, about 15-30% are permanently disabled and 20% still require 

institutional care at 3 months after onset, indicating dependence on others to perform 

their daily activities, due to impaired arm and hand function and impaired walking ability 

(Lloyd-Jones et al., 2010).  These impairments can lead to reduced activity and sedentary 

lifestyles. Therefore, rehabilitation is essential for stroke survivors to optimally recover
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mobility and functional abilities so that they can live independently, participate in the 

community, and suffer fewer secondary complications.  

Restoration of independent gait and balance is a main aim of rehabilitation for 

patients living with stroke because it is associated with independent mobility and reduced 

fall risk (Lamb, Ferrucci, Volapto, Fried, & Guralnik, 2003). Physical activity and 

exercise have been established to be beneficial to stroke patients in terms of improvement 

in walking ability and balance (Gordon et al., 2004). Many studies have reported that 

various exercise programs, such as gait-oriented training (van de Port, Wood-Dauphinee, 

Lindeman, & Kwakkel, 2007), aerobic treadmill training (Hesse, 2008; Hesse, Werner, 

von Frankenberg, & Bardeleben, 2003), intensive mobility training (Eng & Tang, 2007), 

and physiotherapeutic interventions (Hammer, Nilsagard, & Wallquist, 2008), are 

beneficial in improving walking and balance ability for stroke survivors.  

However, there is limited information regarding specific exercise types and 

prescriptions for stroke survivors in different phases of recovery.  It is necessary to 

establish such exercise recommendations and support them with scientific evidence 

because these factors may dramatically affect rehabilitation outcomes. Therefore, the 

purpose of this review was to evaluate the effects of exercise interventions focused on 

balance and/or gait and to summarize the available evidence on exercise interventions to 

optimize mobility outcomes for stroke survivors. 
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2.3. Methods 

Literature Search 

A search was conducted for studies, including systematic reviews and meta-

analyses, and recent studies published between 2001 and January 2010. Databases 

searched were Medline, PubMed, and CINAHL. The following keywords were used: 

stroke, gait or balance, and physical activity or exercise.  

Selection Criteria 

The search was limited to randomized controlled trials published in the English 

language involving adults living with stroke.  The following inclusion criteria were 

applied: (1) participants living with stroke who were 18 years and older and (2) one of the 

outcomes focused on balance or gait functions, such as walking distance or walking 

speed.  The exclusion criteria were as follows: (1) studies using robotic devices or virtual 

reality therapy or (2) clinical observation or case study.  The methodological quality was 

rated using the Physiotherapy Evidence Database (PEDro) scale (see Table 2).  The 

PEDro scale uses 11 items to assess the characteristics of RCTs for comparison in 

systematic reviews. PEDro scores of 6 points or higher were classified as “high-quality,” 

and 5 points or lower were of “lower-quality,” with a cutoff of 4 for “acceptable quality” 

(Maher, Sherrington, Herbert, Moseley, & Elkins, 2003).  

All titles were screened for relevant studies, and abstracts were chosen from the 

relevant titles.  Abstracts were then reviewed for concurrence with inclusion criteria. 

From the remaining abstracts, full text articles were reviewed and during the review, 

those that did not meet the inclusion criteria were excluded as well.  
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Table 2. Methodological Quality of the 17 included Randomized Controlled Trials 

Study PEDro criterion number Total 
score 

1 2 3 4 5 6 7 8 9 10 11  
Au-Yeung et al (2009) Y 1 0 1 0 0 1 0 1 1 1 6/10 
Barbeau et al (2003) Y 1 0 1 0 0 1 0 0 1 0 4/10 
Bayouk et al (2006) Y 1 0 1 0 0 0 1 0 0 1 4/10 
Duncan et al (2003) Y 1 1 1 0 0 1 1 1 1 1 8/10 
Franceschini et al (2009) Y 1 0 1 0 0 1 0 1 1 1 6/10 
Langhammer et al (2010) Y 1 1 1 0 0 1 1 1 1 1 8/10 
Langhammer et al (2009) Y 1 1 1 0 0 1 1 1 1 1 8/10 
Laufer et al (2001) Y 0 0 1 0 0 1 1 0 1 1 5/10 
Macko et al (2005) Y 1 0 1 0 0 1 0 0 1 1 5/10 
Marigold et al (2005) Y 1 1 1 0 0 1 0 0 1 1 6/10 
Noh et al (2008) Y 1 0 1 0 0 1 0 0 1 0 4/10 
Pang et al (2005) Y 1 1 1 0 0 1 1 1 1 1 8/10 
Peurala et al (2009) Y 1 1 1 0 0 0 0 0 1 1 5/10 
Pohl et al (2002) Y 1 0 1 0 0 1 1 0 1 1 6/10 
Yang et al (2007) Y 1 1 1 0 0 1 1 0 1 1 7/10 
Yelnik et al (2008) Y 0 0 1 0 0 1 1 1 1 1 7/10 
Yen et al (2008) Y 1 1 1 0 0 0 1 1 1 1 7/10 
Note. Y, Yes; 1, yes; 0, no; 
1, Eligibility criteria specified; 2, Random allocation; 3, Concealed allocation; 4, Groups similar at 
baseline; 5, Subject blinding; 6,Therapist blinding; 7, Assessor blinding ; 8, Less than 15% dropouts; 9, 
Intention-to-treat analysis;10, Between-group statistical comparisons; 11, Point measures and 
variability data 

 

2.4. Results 

Over 353 titles were retrieved from the database sources, and 56 abstracts were 

identified for possible inclusion.  During screening of titles, studies were excluded for the 

following reasons: nonrandomized design, no control group, inappropriate patient 

population, inappropriate intervention, and inappropriate outcome.  On examination of 

the abstracts, 39 studies were excluded for the reasons stated above.  Seventeen studies 

were reviewed, which provided information on a total of 1,105 stroke survivors.  

Study Characteristics and Quality 

Sample sizes of the studies reviewed varied widely from 14 to 136 patients 

(median, 60 patients), and the majority of the participants in the trials were 60 and older 

(range from 27 to 87), with at least minimal gait impairment resulting from stroke. The 
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time between stroke onset and the start of the intervention ranged from less than 10 days 

to over one year. With the time point of one month and six months poststroke serving as 

the cutoff points between these categories, the recovery phase was divided into acute 

(within one month), subacute (less than six months), and chronic (six months or more). 

Details of the methodological quality are presented in Table 2, and PEDro scores ranged 

from 4 to 8 points.  

Balance 

Ten studies used randomized controlled trials (RCT) to examine the effects of 

exercise programs on balance in patients with stroke. These studies were performed in the 

chronic phase of stroke recovery (n=7), subacute phase (n=2), and acute phase (n=1). 

Most of the trials (n=8) assessed balance using the Berg Balance Scale (BBS), which is 

comprised of 14 tasks that assess balance in older adults. Scores range from 0 to 56; 

scores of 0 to 20 indicate balance impairment, 21 to 40 acceptable balance, and 41 to 56 

good balance (Berg, Wood-Dauphinee, & Williams, 1995). An increase of 7.7 BBS 

points is required to reveal a genuine change in function for a participant (Conradsson et 

al., 2007). 

The variety of exercise programs that poststroke individuals underwent was 

handled by dividing the exercise programs into three categories: aerobic, comprehensive, 

and multisensory exercise.  

Aerobic exercises to improve balance.  Au-Yeung, Hui-Chan, and Tang (2009) 

recruited 136 chronic stroke patients with manifestation of hemiplegia. The patients in 

the experimental group (n=62) participated in Tai Chi exercise, 1 hour of group practice 

and 3 hours of self-practice per week.  The control group (n=74) received general 
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exercise training with similar duration and schedules to the experimental group.  After the 

training, the Tai Chi exercise group showed greater shifting center of gravity movements 

than the control group when leaning forward, backward, and toward the non-affected and 

affected side at the end of the 12-week program.  The benefits were still present after an 

additional 6 weeks.  Neither the experimental group nor the control group had significant 

improvements in functional mobility assessed with Timed Up and Go test (-1.9, -2.2 

seconds, respectively).  The results indicated that Tai Chi exercise improved standing 

balance control but did not affect walking speed or ability to turn around. 

Barbeau and Visintin (2003) conducted a 6-week locomotor training in subacute 

patients with hemiparesis. One hundred stroke survivors were randomly assigned to 

either locomotor training with body-weight support (BWS, n=50) or locomotor training 

with full weight bearing (non-BWS, n=50) by block randomization within strata 

identified based on initial level of ambulatory status.  Participants in both groups 

exercised 4 times per week for 6 weeks.  The stratified subjects with severely impaired 

pre-training scores in the BWS showed significant improvement in balance, walking 

speed, and walking endurance over those in the control group (p< .05).  After 

stratification by age to 20-65 years and 65-85 years, older people (65-85 years) in the 

BWS group showed significantly greater improvement in balance and motor recovery.  

The results indicate that the improvement in balance produced by gait-oriented exercise 

accompanied walking capacity. 

Yen, Wang, Liao, Huang, and Yang (2008) randomly allocated 14 chronic stroke 

patients to an experimental group that received a 4-weeks of BWS treadmill training 

following a 4-week general physical therapy (n=7) and  a control group that received  
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physical therapy only (n=7). The treadmill training was provided in a 30-minute session, 

3 times per week.  After training, both groups improved balance assessed by BBS but 

there was no significant difference between the groups (+2.1, +1.0, respectively). 

Considering the baseline balance scores for the samples, the participants in the 

experimental group and the control group had already good balance, with mean scores of 

50.57 and 50.29, respectively. In addition, the study was likely underpowered because of 

the small sample size. To examine the effect of treadmill training on balance, further 

research is needed another repeat study in the population with balance impairments.  

In a pilot study, Noh, Lim, Shin, and Paik (2008) evaluated the effects of 8 weeks 

of aquatic therapy in 25 chronic stroke patients with hemiparesis. The training lasted 1 

hour, 3 times per week. Conventional therapy, including extremity strengthening and gait 

training, was provided to control group (n=12) with the same frequency and duration.  

The aquatic exercise group (n=13) had 7.6 BBS points increase compared to 2.2 points 

increase in the control group (p< .05).  In addition, significant improvement in forward 

and backward weight bearing abilities of the affected limbs and knee flexor strength were 

observed in the aquatic exercise group.  The result, 7.6 increases in BBS scores within 2 

months, indicates that aquatic therapy has a genuine effect to improve balance in chronic 

stroke patients.  However, the pilot study results have limited generalizability due to 

small sample sizes.  

These findings from above four RCTs provide evidence that aerobic exercise 

positively affects balance in subacute to chronic stroke patients with hemiparesis. The 

findings also suggest that improved balance in stroke survivors can be attained with 

exercise performed at least 20 minutes to 1 hour, 3 to 4 times a week, for 6 to 12 weeks.  
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Comprehensive exercises to improve balance. Duncan et al. (2003) randomized 

44 and 48 subacute stroke patients to experiment and control groups, respectively. The 

experiment group received a structured, progressive, physiologically based, therapist-

supervised, home exercise program and the control group received conventional care.  

The participants received 90 minutes of exercise, 36 sessions, over 12-14 weeks.  A 

significant improvement in BBS from 42.85 to 47.2 (+4.36 points) was observed after the 

12-week exercise program compared to 1.70 (43.1 to 44.8) BBS points improvement in 

the control group.  Secondary stroke occurred in three participants (4%), who were all in 

the experimental group, but none of these occurred during the treatment sessions and all 

three returned home. The findings demonstrate that this kind of “one-on-one” 

comprehensive home-based exercise program improves balance in subacute stroke 

survivors. 

Langhammer, Stanghelle, and Lindmark (2009) conducted an intensive exercise 

program with components of endurance, strength, and balance for the experimental group 

(n=35). The control group (n=40) did self-initiated exercise and did not receive 

encouragement from the researchers.  The exercise program was initiated an average of 

16 to 22 days after stroke and took place 40-60 minutes, 2 to 3 times a week for 40 weeks. 

Both groups received 1 hour of general physiotherapy for 20 sessions.  The groups had an 

average of 12.4 points gain in BBS respectively (from 26.0 to 38.4) and 15.8 (from 32.9 

to 48.7), meaning that the first year of exercise brought the participants from acceptable 

to good balance.  However, the results showed no difference between the groups at 3-, 6-, 

and 12- month follow up. Interestingly, an improvement was noted up to 6 months and 

was followed by a slight decline over the last 6 months of the study in the experimental 
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group, but continuous improvement was noted in the control group. The findings suggest 

that early rehabilitation after stroke is effective in balance restoration, and simple, self-

initiated exercise in the first year poststroke is as effective as intensive exercise if 

accessible exercises are available.  

Pang, Eng, Dawson, McKay, and Harris, (2005) studied 63 chronic stroke patients 

who were 50 and older. The experimental group (n=32) participated in 1 hour, 3 times 

per week, for 19 weeks fitness and mobility exercise. The control group (n=31) 

participated in a seated upper extremity program.  The control group had similar 

improvements in balance to the experimental group (+2.0, +1.9, respectively).  There was 

no significant difference in the BBS between the two groups.  This finding may be due to 

involved trunk stability and reaching function improvements through upper extremity 

training impact on balance.  However, this small increase in BBS may come from a time 

effect for 19 weeks rather than genuine exercise effects. 

The findings from the above three RCTs provide evidence that early initiation of 

exercise after stroke is effective in improving balance in stroke survivors, and there is 

evidence of longer term benefits of the regular exercise in stroke survivors.   

Multisensory training to improve balance. Bayouk, Boucher, and Leroux (2006) 

studied 16 chronic patients with hemiparesis resulting from stroke. A task-oriented 

exercise program was provided to both groups (n=8, respectively).  The experimental 

group received additional multisensory training for 1 hour, 2 a week for 8 weeks.  Center 

of pressure (COP) variability and total excursion on a pressure sensing floor mat were 

used to evaluate static and dynamic balance. There was no significant difference in 

balance between the two groups.  This study showed that the intervention combining 
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task-oriented exercise and multisensory training tended to improve balance, which was 

assessed by the COP displacement scores, but the combined program did not lead to 

greater improvement in balance for hemiparetic subjects.  Small sample size might have 

made it difficult to detect a statistical significance in postural weight bearing. 

Marigold et al., (2005) compared the effects of 10-week agility exercise to 

stretching/weight-shifting exercise in chronic stroke patients who were 50 and older. The 

experimental group received training in agility exercise in multisensory approach 

program for 1 hour, 3 times per week.  Both the experimental group (n=30) and the 

control group (n=31) showed improvements in balance (+4.4, +3.3, respectively), as 

measured by the BBS, but there was no significant difference between the groups.  A 

significant improvement in step reaction time was found in agility exercise group than in 

stretching/weight bearing group.  The results illustrate that the agility exercise would be 

beneficial in reducing falls in chronic stroke patients who have altered motor 

coordination. 

Yelnik et al., (2008) randomized 68 patients who had experienced a recent stroke 

but had reached the chronic recovery period (average of 7 months post event). The 

experimental group (n=33) patients received multisensorial training and the control group 

(n=35) received neurodevelopmental theory-based treatment for 1 hour, 5 days a week 

for 4 weeks.  Multisensorial training focused attention on the amount of exercise, such as 

duration and intensity, rather than the quality of the movement. Both the experimental 

group and the control group showed improvements on balance measured by BBS (+4.0, 

+6.0, respectively), but there was no significant difference between the two groups.  The 

results indicate that the superiority of the multisensorial approach training is not evident 
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in this group of chronic stroke patients and additional research may consider an approach 

more focused on quality of movement rather than amount of movement in multisensorial 

training. 

The findings from the 3 RCTs showed similar trends. Both the experimental and 

the control groups improved balance but there was no significant difference between the 

two groups. The 3 RCTs indicated that multisensorial interventions do not seem to be 

effective in improving balance in stroke survivors. 

Based on the literature reviewed regarding interventions targeting balance 

restoration, initiating early rehabilitation after stroke is important in acute stroke 

survivors. Moreover, well-structured home based exercise is beneficial to restore 

additional balance in subacute stroke survivors at home after discharge from acute 

rehabilitation.  Aerobic exercise also has shown to be beneficial to maintain and improve 

balance in chronic survivors.  

Walking ability 

Ten studies evaluated the effects of an exercise program focused on walking 

speed or walking distance in participants in the acute to chronic stroke phases. These 

studies were conducted in the acute phase of stroke recovery (n=2), subacute phase (n=3), 

and chronic phase (n=5).  Most of the interventions were aimed at improving walking 

speed and were performed in the community.  The prevailing type of exercise to improve 

walking ability was treadmill walking.  Walking speed (m/s) was generally assessed 

using the timed 10-meter walk test (10MWT) or 6-minute walk test (6MWT), and 

walking distance was assessed using the 6MWT.   
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Using a classification of gait velocity validated for stroke survivors (Schmid et al., 

2007), the participants’ ambulation level in the following studies was stratified to 

household ambulation (<0.4 m/s), limited community ambulation (0.4 to 0.8 m/s), and 

full community ambulation (>0.8 m/s). Among the 739 participants in the 11 trials, the 

majority of patients had limited community ambulation (n=607, 82.1%); 9.2% of the 

patients (n=68) had household ambulation; and the remaining 8.6% had full community 

ambulation.  All participants had slower speed compared to the average healthy older 

adult’s walking speed, which is 1.28 m/s (Laufer, Dickstein, Chefez, & Marcovitz, 2001). 

Their initial walking speed before their interventions ranged from 0.18 to 0.92 m/s and 

changed from 0.33 to 1.04.  In this review, the exercise types were categorized as task-

oriented exercise, intensive exercise, and dual-task exercise. 

Gait-oriented exercise. Eight studies assessed walking speed and/or walking 

distance of stroke survivors from acute to chronic phase after they took part in treadmill 

walking.  Various combinations of the treadmill walking training have been studied.  

Treadmill walking with BWS vs general physical therapy.  Yen et al. (2008) 

investigated the effects of additional gait training with 4-week treadmill training after 4-

week general physical therapy in chronic survivors averaging 2 years post stroke. Of 14 

chronic stroke subjects with limited community ambulation, seven were randomized to 

the experimental group, which received a 4-week, 30 minutes, 3 times per week, 

treadmill training with BWS after general physical therapy, and the remaining seven were 

randomized to the control group, which received only general physical therapy. After the 

intervention, both the experimental and the control groups improved walking speed 

(+23.58 cm/s, +8.35 cm/s, respectively), but the change in scores of walking speed was 
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much higher in the experimental group, improving from 68.66 (± 32.8) to 92.24 (± 32.34) 

cm/s in walking speed, compared to the control group, which improved from 78.44 (± 

43.49) to 86.79 (± 43.00) cm/s (p= .004). The results indicate that treadmill training 

combined with a conventional rehabilitation program provides additional benefit in 

improvement in walking speed in chronic stroke.  

Treadmill walking with BWS vs overground walking.  Two RCTs compared 

treadmill walking exercise with BWS to overground walking in acute and subacute stroke 

individuals. 

Franceschini et al., (2009) randomized 92 patients who were within 60 days 

poststroke and had limited community ambulation to an experimental group (n=52) and 

to a control group (n=45). The experimental group (n=52) received 20-minute BWS 

treadmill training plus 40-minute overground walking training, 5 days per week, for 4 

weeks, while the control group (n=45) received 60-minute overground walking training 

with the same frequency and duration. Both the experimental and the control groups 

showed meaningful improvements in walking speed (+0.3 m/s, +0.4 m/s, respectively) 

and distance (+67 meters, +70 meters, respectively), but no significant differences were 

found between the groups. These results demonstrate that an early rehabilitation program 

contributed improvements in walking capacity, resulting in transitions from limited 

community ambulation to full community ambulation. However, the modality of 

treadmill training, adding 20 minutes of treadmill training with BWS to the overground 

walking was not superior than 1 hour overground walking modality. 

Peurala et al., (2009) randomized 43 acute stroke patients with household 

ambulation ability to body weight supported treadmill training on a gait trainer (n=22) 
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and overground walking exercise (n=21). The two exercise groups exercised a maximum 

of 1 hour to achieve 20 minutes of actual walking, 5 days a week, for 3 weeks in 

combination with physiotherapy. Both the treadmill and overground walking exercise 

groups improved walking speed (+0.42 m/s, +0.45 m/s, respectively) and walking 

distance (+124.8 meters, +150.7 meters, respectively) but there was no significant change 

between the two groups. These results indicate that the early intensive walking is 

beneficial to improve walking ability, resulting in transition from household ambulation 

to limited community ambulation. The treadmill training with BWS and the overground 

walking were equally effective in improving walking ability. 

The results of both studies suggest that stroke patients should participate in early 

rehabilitation to regain walking ability.  

Treadmill walking with body weight support (BWS) vs without BWS. Barbeau 

and Visintin, (2003) studied 100 subacute stroke patients with household ambulation. The 

patients were block randomized to the experimental group (n=50) and the control group 

(n=50) by baseline ambulation speed. The experimental group received a 6-week, 4 times 

per week, treadmill training with BWS, and the control group received the same schedule 

of treadmill training with full weight bearing. After the training, the experimental group 

had significantly greater improvement in walking speed and walking distance, with more 

impaired subjects showing the most improvement in overground walking speed (p< .05). 

These results demonstrate that treadmill training with BWS leads to improved 

overground walking ability in subacute stroke survivors with severe walking deficits. 
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Treadmill walking without BWS vs overground walking. The following three 

RCTs evaluated treadmill walking without BWS compared to overground walking 

exercise. 

Langhammer and Stanghelle (2010) compared treadmill training without BWS to 

overground walking in chronic stroke survivors with full community ambulation. Both 

the experimental (n=21) and the control (n=18) groups performed 30 minutes, 5 days a 

week for about 2.5 weeks, while they attended a private rehabilitation center. Participants 

in both groups received general physical therapy.  After the treadmill training, the 

experimental group had a 0.2 m/s increase in walking speed measured by the 10MWT, a 

0.1 m/s increase by the 6MWT, and a 31-meter improved walking distance by the 6MWT, 

compared to the control group with overground walking training (+0.1 m/s, +0.1 m/s, and 

+24.1 meters, respectively).  The findings showed that treadmill walking improves spatial 

and temporal gait characteristics in stroke patients more effectively than walking 

outdoors. 

Laufer, Dickstein, Chefez, and Marcovitz (2001) randomized 25 stroke survivors 

within 90 days from stroke with household ambulation to the experimental group (n=13) 

and the control group (n=12).  Eight non-disabled, age-matched participants were 

recruited to provide for normal values. The experimental group received treadmill 

training without BWS and the control group received floor walking training for three 

weeks. In addition, both groups received Bobath approach physical therapy 5 times a 

week during the 3 weeks. Both groups started to exercise on the treadmill 4 minutes/day 

during the first week and increased to two-minute increments every week for 3 weeks. 

Compared to the healthy subjects with same age, all the participants had slower walking 
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speed and shorter stride length. Both the experimental and the control groups showed 

greater improvements in walking speed (+0.27m/s, +0.15m/s, respectively) but the 

changes were not significantly different.  However, combining treadmill training with 

conventional physical therapy lead to clinically meaningful improvement in transitions 

from household ambulation (0.20 m/s) to limited community ambulation (0.47 m/s), 

compared to the overground walking with physical therapy (from 0.18 m/s to 0.33 m/s).  

Macko et al. (2005) randomized 61 chronic stroke survivors with limited 

community ambulation to the experimental group (n=32), which received a treadmill 

aerobic training intervention program and to the control group (n=29), which received a 

reference exercise program composed of stretching plus low-intensity walking exercise.  

Both the groups performed exercises for 40 minutes per session, 3 times per week, for 6 

months. The experimental and the control groups showed significant improvement in the 

30ft usual walking speed (+0.11 m/s, +0.09 m/s, respectively) and fast walking speed 

(+0.13 m/s, +0.10 m/s).  However, there was no significant difference in walking speed 

between the two groups.  Significant improvement in walking distance measured by the 

6MWT (+160 feet = 49 meters) was observed in the experimental group compared to the 

control group (+20 feet = 6 meters, +6 points, respectively).  The result demonstrates that 

in chronic stroke survivors, the treadmill training with longer training sessions translated 

to improved overground walking distance but not improved walking speed.  

The results showed that both exercises were effective in improving walking 

ability, but there was conflicting evidence about which modality of exercise was more 

effective.  
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Structured speed-dependent treadmill walking vs physiotherapeutic gait therapy.  

Pohl, Mehrholz, Ritschel, and Ruckriem (2002) compared the effects of a 4–week 

structured speed-dependent treadmill exercise (STT) to limited progressive treadmill 

training (LTT) and to conventional gait training (CGT) in subacute stroke patients with 

limited community ambulation. The 60 participants were randomly assigned to one of the 

three groups by block randomization on the basis of the initial 10MWT. The STT group 

(n=20) received 12 sessions, 30 minutes each, of treadmill training that increased walking 

speed 10% if the participants could hold the current speed for 10 seconds. If they could 

not maintain the speed, then the speed was reduced by 10% in the next phase. This 

increase and decrease continued in the entire sessions. The LTT group (n=20) received 12 

(30 minutes) sessions of a treadmill training that increased by no more than 5% of the 

maximum initial walking speed each week (20% over 4 weeks). The CGT (n=20) group 

received 12 sessions, 45 minutes, of a physiotherapeutic gait therapy based on the 

principles of the proprioceptive neuromuscular facilitation and Bobath concepts. In 

addition, all the groups received 8 sessions (45 minutes) of conventional physiotherapy. 

After a 4-week training period, the STT group improved more significantly in 

walking speed (+1.02 m/s) than the LTT (+0.56 m/s) or CGT (+0.31 m/s) groups in the 

10MWT, fastest comfortable overground walking speed. In addition, there was a 

significant difference between the LTT and the CGT groups. All of the three groups 

improved walking speed from limited community ambulation to full community 

ambulation. The findings reveal that speed dependent training modality gives greater 

results in walking speed; treadmill training with and without significant speed increases is 

also more beneficial in improving walking speed than CGT. Therefore, combining speed 
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dependent treadmill training with physiotherapy is an efficient exercise regimen for 

improving walking speed in subacute stroke recovery with limited community 

ambulation. 

These findings from the above 8 RCTs provide evidence that combining treadmill 

exercise with conventional therapy in acute and subacute stroke recovery can produce 

better clinical improvements in transitions from household through limited community to 

full community ambulation. In addition, repetitive and speed dependent training provides 

additional walking capacity. Exercise prescription can be applied differently based on 

participants’ ambulatory ability; however, the findings suggest a regimen of at least 20-

30 minutes, 3-5 days a week, for 3-4 weeks.   

Intensive exercise to improve walking ability. Duncan, et al. (2003) assessed 

the effects of home-based exercise on subacute stroke patients with household 

ambulation. The experimental group (n=44) participated in 90-minute sessions of 

intensive home-based exercise for 3 months. The components of the intervention program 

were range of motion and flexibility, strengthening, balance, upper extremity functional 

use, and endurance. The control group (n=48) received usual care with physical therapy 

or occupational therapy prescribed by their physicians and also received home visits by 

research staff every 2 weeks for health education, vital signs, and a test of oxygen 

saturation. After the training, the experimental group achieved greater gains in the 6-

minute walking speed (+0.18 m/s) and walking distance (+61.61 meters) compared to the 

control group (+0.11 m/s, +33.59 meters, respectively). These results indicate that natural 

recovery continues in the subacute phase, and the home-based intensive exercise program 
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could be a beneficial and cost-effective strategy to improve additional walking functions 

for stroke survivors discharged after acute rehabilitation.  

Dual-task exercise to improve walking ability. The concept of dual-task 

exercise  involves the performance of  two tasks  at the same time, and is helpful in 

reflecting the broader dimensions in community ambulation (Lord & Rochester, 2005). 

Yang, Wang, Chen, and Kao, (2007) conducted a 4-week dual-task-based ball exercise 

study in chronic stroke survivors with full community ambulation. The experimental 

group (n=13) participated in 30 minutes of ball exercise program, 3 times a week, for 4 

weeks. During the ball exercise, participants walked while manipulating either 1 or 2 

balls (i.e., holding 1 or 2 balls in their hands). The control group (n=12) did not receive 

any matched attention rehabilitation training. In this study, walking speed was measured 

under the single-task condition (walking) and under the dual-task condition (walking 

carrying a tray with glasses). The experimental group showed significant improvement in 

walking speed under single task and dual tasks conditions (+29.73 cm/s, +31.08 cm/s, 

respectively) compared to the control group (-12.84 cm/s, +12.93 cm/s, respectively). The 

posttest walking speed in the experimental group was 115.35 cm/s, which is enough to 

function as healthy senior pedestrians, 1.28 m/s (Laufer, et al., 2001).  

Based on a review of the above literature, gait-oriented exercise is effective in 

improving walking capacity for stroke survivors in acute to chronic recovery. In addition, 

initiating early rehabilitation from the acute to subacute phase can produce walking 

transitions from household to full community ambulation. Dual-task exercise can be a 

novel strategy for chronic survivors with full community ambulation to optimize their 

ambulatory function. 
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2.5. Discussion 

In this review, aerobic exercise is shown to improve balance in chronic stroke 

survivors. This finding refutes the results of previous systematic reviews that balance or 

gait oriented trainings have a non-significant effect (Teasell, Foley, Bhogal, & Speechley, 

2003; van de Port, Wood-Dauphinee, Lindeman, & Kwakkel, 2007). In addition, this 

review extends the body of literature on balance and falls in stroke survivors. Aerobic 

exercise is beneficial to improving chronic survivors’ balance and presumably, their level 

of activity. 

Among eight RCTs that assessed balance by BBS, six reported that both the 

experimental and control groups showed improvements in balance, but there was no 

significant difference between the groups. This may be explained in part by the small 

sample sizes. Another possible explanation is ceiling effect of measures used, as 

participants in 7 RCTs already had good balance (BBS scores of 40 or higher).  

In one RCT, before the intervention, subjects were impaired in the “acceptable 

range” (i.e., BBS score 21-40, a level of balance that put them at risk for falls). The 

remaining RCTs examined participants who had substantively higher BBS scores, 

possibly precluding clinically significant improvements in balance. Further studies need 

to be conducted for populations with more significant balance impairment to assess the 

true value of the interventions tested.  

There is evidence that timing plays a role in improving balance in rehabilitation. 

Exercise performed in the acute recovery period showed greater improvements in balance 

by 12-15 points in BBS within the first year of stroke compared to 2-7 points increase in 
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BBS in subacute or chronic recovery. This finding supports that early intervention is 

critical to optimize rehabilitation (Duncan et al., 2005).  

Gait-oriented walking exercise has been proven to improve walking capacity for 

stroke survivors who are in different phases of recovery and who have variable 

ambulatory ability. This finding is similar to previous review results (van de Port et al., 

2007). Structured speed-dependent treadmill training may be beneficial in improving 

walking speed and distance. In addition, stroke survivors who initiated early 

rehabilitation with gait-oriented exercise produced greater improvements in walking 

ability. These findings suggest that early intervention or a specific intervention may be 

instrumental in upgrading walking transition from household to limited community 

ambulation, from limited to full community ambulation, or from household to full 

community ambulation.  

Few RCTs were found that investigated interventions for the most profoundly 

affected stroke survivors with household only ambulatory ability. Home-based exercise 

could be one strategy for this population to improve walking ability (Duncan et al., 2003). 

Further study is needed on whether or not home-based rehabilitation focused on balance 

and walking is as safe and beneficial as hospital-centered rehabilitation models.  

In summary, the efficacy of particular types and amounts of a regimen is difficult 

due to the heterogeneous characteristics of stroke survivors and study designs. Based on 

the articles analyzed in this review, a regimen of at least 6 weeks, 1 hour per session, and 

3-5 times per week for balance and a regimen of at least 4 weeks, 20-30 minutes of gait-

oriented exercise, and 3-5 times per week for walking are recommended for 

improvements in balance and walking. This finding supports the previous 
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recommendation on physical activity for stroke survivors (Gordon et al., 2004). Though 

exercise should be progressive in nature, those working with stroke survivors must be 

aware that this population may have limits regarding the amount, duration, and difficulty 

of exercise they can tolerate. 

This review has several potential limitations. First, it examined balance and 

walking only in RCTs published in the English language. Second, in most of the studies 

examined, participants were exposed to several treatments; therefore, identifying pure 

effects of the treatment exercises was difficult. Third, some studies had small sample 

sizes, which limit generalizability. Finally, all of the studies reviewed lacked longitudinal 

follow-up data. Further longitudinal studies are needed to discern whether participants 

maintain their improvements over time. 

In conclusion, current literature suggests that ideal intervention for stroke 

survivors includes a combination of gait, balance, and aerobic exercises. The regimen 

should be customized for individual participants and appropriate to their level of 

impairment. Further study is needed to examine the motivation for chronic stroke patients 

to adopt and maintain exercise behavior. Exercise behavior is helpful in recovering 

function and independence, reducing disability and secondary complications, and 

preventing secondary stroke, all of which will improve quality of life. 
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Chapter 3. Translation and Psychometric Evaluation of the Self-Efficacy for 

Exercise Scale for Older Korean Americans (Manuscript 2)2 

 

3.1. Brief Introduction to Manuscript 2 

Translation is an important part of the methodology used and has significant 

implications for future research. This manuscript focused on the process of translating the 

Self-Efficacy for Exercise (SEE) Scale into the Korean language (K-SEE) and discussed 

the psychometric properties of the K-SEE scale. The topic of self-efficacy and the 

measure were chosen because self-efficacy is the main concept applied in the study to 

help participants change their behaviors. Some of the items in Bandura's Exercise Self-

Efficacy (ESE) scale, which is currently translated and used in Koreans, does not fit well 

for older adults. A self-efficacy related to exercise scale for older adults was not available 

in the Korean language.  

 

3.2. Abstract 

Background.  Self-efficacy and outcome expectations are strong predictors to effect to 

change physical activity in older adults. The Self-Efficacy for Exercise (SEE) scale is a 

9-item scale used for older adults to assess self-efficacy related to exercise. The aim of 

this study was to translate the SEE scale into Korean (K-SEE) and to test its 

psychometric properties when used by older Korean Americans. 

Methods.  The translation process included forward translation, expert review focused on 

content equivalence, back-translation, expert review focused on semantic equivalence, 

and pretesting by 10 older volunteers. Psychometric aspects of the K-SEE scale were 
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tested as part of a study that evaluated the effect of a theory-based stroke prevention 

program in Korean Americans. The study used Bandura's Exercise Self-Efficacy scale 

and the translated K-SEE scale to assess self-efficacy for physical activity. The reliability 

was tested using internal consistency. Validity of the measure was assessed by using the 

criterion validity and exploratory factor analysis.   

Results. For cross-cultural equivalence, the content equivalence for the K-SEE scale was 

validated by a bilingual expert panel. The semantic equivalence was validated by both 

monolingual and bilingual experts. All 10 volunteers responded that the K-SEE scale was 

easy to read and understand. The reliability of the K-SEE scale was high, with a 

calculated Cronbach's alpha of .92. There was an evidence of criterion validity of the 

scale based on a significant correlation between the K-SEE score and K-ESE score (r 

= .73, p< .01). The K-SEE scale has a simple structure with a single factor, explaining 

57.2% of the variance. 

Conclusions. The study demonstrates that the level of translation of the K-SEE scale is 

acceptable. The study provides preliminary evidence for the reliability and validity of the 

K-SEE scale in older Korean Americans. The evidence indicates that the K-SEE scale 

can be used as a reliable and valid tool to measure self-efficacy for exercise behavior in 

older Koreans and Korean Americans. 

 
Key Words: Exercise, Self-Efficacy, Reliability, Validity, Korean 

 

3.3. Background and Significance 

Exercise can help prevent chronic diseases and maintain health. Older adults can 

also significantly benefit from exercise, including improvement of bone health and 



 

 
39 

 

mental health, and decrease the risk of many chronic diseases, such as heart disease, 

stroke, and type 2 diabetes (U.S. Department of Health and Human Services, 2008). 

However, two-thirds (64.6%) of adults aged 65 and older in the U.S. do not meet aerobic 

activity or muscle strengthening physical activity guideline levels (Centers for Disease 

Control and Prevention, 2012). 

Many ethnic/racial groups are represented within the U.S. population, and this 

diversity is also evident in the population of older adults. Korean Americans (KAs) are 

ranked as the fifth largest Asian American group in the US (more than 1.4 million) 

(Korean American US Census Resource Center, 2011). They also comprise the second 

largest Asian subgroup in Virginia and the third largest in Maryland.  In the U.S., the 

proportion of the Korean population who were aged 65 years and over doubled between 

1980 and 1990 (increasing from 2.4% to 4.3%) and increased steadily(8% in 2009) 

(Asian American Center for Advancing Justice, n.d.; Yu, Choe, & Han, 2002). Estimates 

of how many Korean older adults living in the US meet physical activity guideline levels 

are lacking, but approximately one-thirds (32%) of Korean immigrant women were not 

engaged in any kinds of exercise (Yang et al., 2007). Thus, attention to why the elderly 

do not exercise more is warranted.  

Among the factors influencing exercise, self-efficacy and outcome expectations 

have been reported as a powerful determinant of exercise adoption and maintenance 

(Ashford et al., 2010; Bandura, 1997; McAuley & Blissmer, 2000; McAuley, Jerome, 

Marquez, Elavsky, & Blissmer, 2003). According to the theory, self-efficacy is defined as 

a person’s confidence in his/her perceived capability for performing a specific task in 

order to achieve certain goals (Bandura, 1997). The relationship between self-efficacy for 
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exercise and exercise benefits has been studied in Korean populations, and self-efficacy 

for exercise has shown to be as a strong predictor influencing regular exercise in Korean 

older adults (Hwang & Chung, 2008; Shin et al., 2006). A widely used instrument to 

assess exercise self-efficacy among adults is an 18-item scale developed by Bandura 

(2006). A Korean version is also available (Shin, Jang, & Pender, 2001). However, this 

scale may not be appropriate for all age groups because, in particular, several items are 

not relevant for older adults who are retired (e.g., "When I am feeling under pressure 

from work"). Resnick and Jenkins (2000) developed the Self-Efficacy for Exercise (SEE) 

scale to specifically assess older adults' self-efficacy for exercise. Although this 

instrument has been found to be more applicable to this group (Killey & Watt, 2006; 

Resnick & Jenkins, 2000), this scale has not been translated for use with older Korean 

speaking populations. This tool has been translated into other languages, such as Chinese 

and Thai, and has shown to be effectively used for older adults in other countries 

(Harnirattisai & Johnson, 2005; Harnirattisai, Johnson, & Kawinwonggowit, 2006; Lee et 

al., 2009 ). The purpose of this paper is to describe the translation process of the SEE 

scale (Resnick & Jenkins, 2000) into Korean (K-SEE) and report findings from testing 

the reliability and validity of the K-SEE scale in older Korean Americans.   

 

3.4. Methods 

Research Design 

This study consisted of two steps: translation and validation. A modified Delphi 

method was employed to develop the Korean version of the Self-Efficacy for Exercise 
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(K-SEE) scale in older Korean Americans, and then the reliability and validity of the 

measure were tested. 

Measure 

The Self-Efficacy for Exercise scale (SEE).   The SEE, developed by Resnick 

and Jenkins (2000), is a 9-item scale measuring efficacy belief regarding ability to 

exercise regularly in situations of perceived barriers. Individuals rate their confidence in 

their ability to exercise 20 minutes, three times per week, given various circumstances or 

situations. The scale has a response format which ranges from 0 (not confident) to 10 

(very confident).  A score is calculated by dividing the sum of each item response values 

by 9 (range: 0 to 10). Higher scores indicate greater confidence in the ability to exercise 

regularly.  

The SEE has been tested in various older populations, Caucasians, African 

Americans, and Latinos, and has shown to be a useful measure of exercise self-efficacy 

(Allison & Keller, 2004; Furber, Butler, Phongsavan, Mark, & Bauman, 2010; Resnick & 

Jenkins, 2000; Resnick, Luisi, Vogel, & Junaleepa, 2004). The internal consistency of the 

scale was found to be acceptable (Cronbach's alpha = .89 - .92). Construct validity was 

evaluated by hypothesis testing: Short Form health survey scores predicted self-efficacy 

expectations and self-efficacy expectations predicted exercise activity. In addition, 

confirmatory factor analysis was performed and the SEE scale explained 30% of the 

variance in exercise (Furber et al., 2010; Resnick & Jenkins, 2000; Resnick, Luisi, Vogel, 

& Junaleepa, 2004).  

The SEE has also been translated into the Chinese and Thai languages and tested 

in Chinese older adults living in community settings (n = 192, mean age = 71.2) and in 
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Thai older adults with knee replacement (n = 65, mean age = 67.8). The scale obtained 

acceptable to good internal consistency (Cronbach's alpha= .75 − .84) (Harnirattisai & 

Johnson, 2005; Harnirattisai, Johnson, & Kawinwonggowit, 2006; Lee et al., 2009).   

Procedures of translation of the K-SEE Scale.  Before translation began, the 

instructions of the SEE scale were updated to reflect current 2008 physical activity 

guidelines for Americans (from exercise three times a week for 20 minutes each time to 

exercise five times a week for 30 minutes each time) (U.S. Department of Health and 

Human Services, 2008). The translation and validation process was guided by the work 

of Maneesriwongul and Dixon (2004) and the World Health Organization (2012), both of 

whom have established guidelines for this purpose. 

The SEE scale was translated into Korean by a bilingual expert researcher whose 

native language is Korean and who has used the scale for her studies with older adults. 

The Korean translated version was reviewed by a Korean expert panel, which was 

composed of five experts in gerontology, exercise, self-efficacy, and translation 

methodology. The expert panel was asked to compare the translation to the original 

version assessing the content equivalence for instruction and each item's translation with 

a 4-point Likert scale (1 = strongly agree, 2 = agree, but needs minor revision, 3 = 

disagree, and needs some revision, 4 = strongly disagree, and needs major revision). The 

Korean version was translated back into English by two bilingual translators. The expert 

panel, which is composed of both monolingual and bilingual professionals, reviewed the 

back-translated version, and compared the back-translated version with the original 

English version assessing semantic equivalence (e.g., awkward interpretation or 

discrepancies in meaning). Once approval of content equivalence and semantic 
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equivalence was obtained, readability and understandability of all aspects of the scale 

were assessed with 4-point Likert scale (1 = very difficult to read, 4 = very easy to read) 

via an anonymous survey of 10 older Korean Americans aged 55 and older who were 

recruited from a local Korean church in Maryland.  

Other Measure 

Exercise Self-Efficacy (ESE) scale.  The Exercise Self-Efficacy Scale developed 

by Bandura (2006) consists of 18 items. Participants rate their confidence in their ability 

to perform exercise regularly, ranging from 0% to 100% (0% cannot do, 50% moderately 

certain can do, 100% certain can do). The score is calculated by dividing the sum of each 

item response values by 18 (range: 0 to 100). Higher scores mean greater confidence in 

the ability to exercise regularly. A Korean version of this scale is available (K-ESE), and 

psychometric evaluation of the K-ESE in Korean adults showed acceptable internal 

consistency (Cronbach's alpha= .94 - .97) (Shin et al., 2001; Shin et al., 2006).  

Reliability and Validity of K-SEE Scale 

 Design.  This was a secondary data analysis using data collected in the original 

study, which was a feasibility study that examined the effects of the theory-based stroke 

prevention (TBSP) program. The study was a two-group pre-post study, and participants 

were recruited from two Korean senior centers (n = 73, mean age = 71.49 ± 6.25 years, 

range 58 - 88). The TBSP program was an 8-week educational program that targeted an 

improvement in stroke knowledge and healthy behavior change. Lectures and discussion 

sessions for physical activity included instructions on walking with pedometers, 

identifying barriers to exercise, and strategies to overcome the barriers and stressed the 

benefits of physical activity. Both K-SEE and K-ESE scales were self-administered at 
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follow-up following the eight-week TBSP program. Eligibility criteria to participate in 

the study were if individuals (1) were Korean Americans, (2) were 55 years of age or 

older, and (3) could listen, read, write, and speak Korean. Of the 73 participants, most 

participants were female (n = 54, 74.0%) and married (n = 48, 65.8%). The length of stay 

in the United States was an average of 30.66 ± 13.34 years. The most frequently reported 

chronic disease was high blood pressure (n = 43, 58.9%), followed by high cholesterol (n 

= 33, 45.2%), osteoporosis (n = 32, 43.8%), arthritis (n = 20, 27.4%), and diabetes (n = 

19, 26.0%). The intervention group had higher levels of education with some college 

(59.5% vs. 27.8%) and annual household income of ≥ $40,000 (43.2% vs. 16.7%).  

Data analysis.  Data analyses were performed using SPSS software, version 18.0. 

Descriptive statistics, including frequency, percentages, means, and standard deviations, 

were used to describe the sample and variables. Internal consistency reliability was 

assessed using Cronbach's coefficient alpha. Criterion validity of K-SEE was tested for 

its correlation with K-ESE (Shin et al., 2001), which has been successfully used among 

Korean adults to assess exercise self-efficacy. Although the sample size was small in this 

study, preliminary factor analysis was performed to evaluate construct validity.  

 

3.5. Results 

Translation of the K-SEE scale 

Our rigorous translation process yielded a Korean version of SEE (9 items) that 

was approved by bilingual experts as well as Korean older adults who speak Korean. 

Considering the content equivalence, some linguistic issues were encountered during the 

translation and review process. For example, the expert panel suggested converting "if" to 
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"when" in all items and using present tense instead of past tense because both are more 

natural and acceptable in the Korean language. The translation of instructions and 7 items 

was confirmed with "strongly agree," indicating no revision was needed. Item, "if the 

weather was bothering you," was raised as a concern because it can be understood either 

as weather by itself or as something that affects one’s physical condition. We clarified the 

issue with the author of the original scale and translated it into Korean as "when the bad 

weather causes the aching of the body." For another item, "if you were bored by the 

program or activity," experts agreed that "the program" was not necessarily natural, and it 

seemed as if participants would need to be in a certain program to answer the question. 

Thus, "the program or activity" was translated to "exercise". The modified Korean 

version was developed after discussions and revision with the panel's agreement. In the 

experts' review comparing the back-translation version to the original version, semantic 

equivalence was obtained; the meaning of the two versions was almost in accord.  

In the findings of the anonymous survey about readability and understandability, 

all 10 volunteers aged 55 and older responded that the aspects (e.g., title, instruction, 

items, and choice) of the K-SEE scale were "easy to read" or "very easy to read." 

Reliability and Validity Testing of K-SEE Scale 

Internal consistency reliability of the total 9-item K-SEE scale and the total 18-

item K-ESE was established (Cronbach's alpha = .92, .95, respectively).  

The criterion validity of the K-SEE scale was assessed for relationship with the 

K-ESE scale using Pearson's correlation analysis. The correlation coefficient showed 

statistically significant correlation between the scales (r = .73, p< .01). 
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Although the sample size was small, exploratory factor analysis (EFA) was 

performed to determine the underlying structure of the K-SEE. The following criteria 

were applied to determine the number of factors to retain: (a) Eigen values greater than 

1.0 and (b) the percentage of total variance explained by each factor. Factors were 

extracted using maximum likelihood method with varimax rotation. The Kaiser-Meyer-

Olkin measure of sampling adequacy was .82, indicating that sample size was reasonable 

for factor analysis (cut point with the .80's as meritorious) (Norusis, 2009). Using the 

EFA, the K-SEE scale showed a single factor with an explained variance of 57.2%. The 9 

items loaded highly on one factor, with factor loadings ranging from 0.48 to 0.94     

(Table 3). 

 

Table 3. Mean Scores, Factor Loadings, and Cronbach's Alpha if Item Deleted of K-SEE 

Scale    

(N = 72)  

Items Mean ± SD Factor 
Loading 

Cronbach's Alpha 
if Item Deleted 

9. If you felt depressed 6.00 ± 2.91 0.94 0.903 
8. If you felt stressed 6.14 ± 2.94 0.90 0.907 
1. If weather was bothering you 5.94 ± 2.95 0.86 0.903 
5. If you did not enjoy it 5.65 ± 2.80 0.82 0.906 
7. If you felt tired 4.75 ± 2.70 0.77 0.909 
2. If you were bored by the program 

or activity 
5.76 ± 2.80 0.70 0.912 

6. If you were too busy with other 
activities 

4.11 ± 2.75 0.68 0.913 

3. If you felt pain when exercising 4.10 ± 2.84 0.51 0.923 
4. If you had to exercise alone 6.47 ± 2.89 0.48 0.928 
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3.6. Discussion 

Our translation process highlights the importance of the content equivalence to 

develop a tool that has consistent cultural relevance in the content of each item (Flaherty 

et al., 1988; Gilmer et al., 1995). Comparing the translated version to the original version, 

content validation was conducted by the expert panel to consider better expression in 

Korean language. For example, use of "when" with present tense was applied instead of 

"if" and past tense in this study. The item, "if the weather was bothering you," may not be 

understood easily with direct translation into Korean language. Thus, we chose the item 

translation that considered the difference in cultural situation. Participants evaluated this 

translation easy to read. 

We performed back-translation and compared the back-translation version to the 

original version. Although this was a resource-intensive process, we found this is critical 

to obtain semantic equivalence, ensuring that the each item has conceptually the same 

meaning in both versions (Flaherty, et al., 1988). In this study, monolingual and bilingual 

experts rated their close accordance of the semantic meanings in the scale's instructions 

and the 9 items. Beyond the back-translation method, we used a committee approach (e.g., 

expert panel) and pretested among 72 monolingual older Korean Americans to assure 

adequacy and quality of translation in this study (Brislin, 1970; Maneesriwongul & 

Dixon, 2004). 

EFA indicated that the K-SEE scale has a simple structure with only one factor 

explaining 57.2% of the variance. A single factor of this scale has also been found in the 

English (Resnick, 2001) and Chinese versions (Lee et al., 2009). However, the findings 

should be interpreted with caution due to insufficient sample size because overall sample 
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size for EFA should be at least 10 cases per variable to 100-300 subjects (Norusis, 2009). 

It needs to be tested further with enough sample size.  

Use of the SEE scale will contribute to improvement in measuring exercise 

related self-efficacy in older adults. Considering theoretical application of the measure, 

the SEE scale is operationally linked to the concept, self-efficacy based on self-efficacy 

theory. Considering empirical applicability, many studies support the scale's use with 

strong psychometric properties reporting reliability and validity (Furber et al., 2010; Lee, 

Chiu, Ho, Wu, & Watson, 2011; Resnick, Luisi, Vogel, & Junaleepa, 2004). In particular, 

this nine-item measure targeted older adults reducing the possible repeated items from 

measures targeted for all adults. The K-SEE scale is promising as an effective measure to 

assess exercise related self-efficacy in older sedentary Koreans or Korean Americans and 

to evaluate exercise intervention for exercise initiation or adherence. 

 

3.7. Limitations 

The present preliminary validation study of the K-SEE scale is part of a pilot 

study in Korean Americans.  A major limitation of this study was small sample size and 

predominantly female sample (74.0%). In addition, individuals were recruited from 

members of two local Korean senior centers. Findings may not be generalized to the 

entire older Korean American population. Researchers could consider examining the 

reliability and validity of the K-SEE scale by repeating the study with a larger and more 

diverse sample of Korean or Korean American populations to help validate the 

psychometric properties of the scale. Additionally, the scale structure needs to be tested 
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by confirmatory factor analysis to establish stronger evidence of the construct validity 

whether the identified factor fits the data. 

 

3.8. Conclusion 

The study provides preliminary evidence for the reliability and validity of the 

translated version of the SEE scale in older Korean Americans.  Self-efficacy is important 

to change behavior, and assessment of the self-efficacy construct is also vital to the 

evaluation of exercise interventions. The addition of the newly translated and user-

friendly short K-SEE will contribute to improvement in measuring self-efficacy for 

exercise in older Korean adults.  Future studies are needed to further test Bandura's self-

efficacy theory as a basis for behavioral change. 
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Chapter 4. Effects of a Theory-Based Stroke Prevention Program in Korean 

Americans: A Pilot Study (Manuscript 3)3 

 

4.1. Abstract 

Background. Stroke is the fourth leading cause of death, and nonfatal stroke is a leading 

cause of long-term functional disability in the United States. Stroke can be prevented by 

managing risk factors and improving stroke knowledge. Although many health education 

programs have been shown to be effective for stroke prevention, those programs may not 

reach minority populations with a language barrier, such as older Korean Americans 

(KAs). The purposes of this study were to develop an 8-week theory-based stroke 

prevention (TBSP) program for older KAs and test its preliminary impact on stroke 

knowledge, healthy eating, and physical activity behaviors among KAs.  

Methods. A two-group, pretest-posttest, randomized controlled trial was employed. 

Using a convenience sampling method, participants were recruited from two senior 

centers (n = 73, age ≥ 55). Data were collected at baseline and at 8 weeks. The TBSP 

program included face-to-face lectures and discussion sessions. Descriptive statistics 

were performed on the sample and variables. A general linear model and logistic 

regression analysis were used to test the main hypotheses.  

Results. The majority of participants (n = 54, 74.0%) were female (mean age, 71.49 ± 

6.25 years), and 32 participants (43.8%) completed greater than high school. At baseline, 

more than half of participants (n = 40, 55.0%) were engaged in low levels of physical 

activity (< 600 MET-minutes/wk). Total fat intake was adequate (50.25 ± 22.10 g/day), 

but sodium intake was high (3861.80 ± 1891.19 mg/day). Upon completion of the TBSP
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program, the intervention group showed greater improvement in stroke knowledge (F = 

6.88, p = .011) and physical activity (OR = 11.79, 95% CI = 1.94 - 71.65) as well as a 

reduction in total fat intake (F = 8.93, p = .004). There were no significant differences 

between the two groups for sodium and cholesterol intake or self-efficacy and outcome 

expectations for physical activity and healthy eating. 

Conclusion. The findings demonstrated some effectiveness of the TBSP program on 

improving in stroke knowledge and healthy behaviors upon completion of the TBSP 

program. High sodium intake in this population needs further investigation. More studies 

with larger and more diverse older KA samples are needed to improve generalizability of 

the findings.  

 

Key Words: Stroke, Prevention, Physical Activity, Healthy Eating 

 

4.2. Background and Significance 

Stroke and cerebrovascular diseases are the third leading cause of death in the 

Asian population (Centers for Disease Control and Prevention, 2012). Asian population is 

the fastest growing racial group in the U.S. (U.S. Census Bureau, 2013), and Korean 

Americans (KAs) are ranked as the fifth largest Asian American ethnic group (more than 

1.4 million) (Korean American US Census Resource Center, 2011). Little research has 

been done to examine stroke prevalence, mortality, and awareness in KAs (Hwang & 

Zerwic, 2006; Ton, et al., 2011). Researchers have reported that KAs have high 

prevalence of stroke risk factors; hypertension, diabetes, and high blood cholesterol (Lee 

et al., 2011; Yang, et al., 2007). In addition, KA adults are physically inactive and have 
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dietary practices that increase cardiovascular risk (Choi et al., 2011; Lee et al., 2009; 

Yang et al., 2007; Yang, 2007). Only one-fifth (23%) of Korean immigrant women 

participated in either a regular or vigorous type of leisure time physical activity (Choi et 

al., 2011). KA elderly are more likely to retain some traditional Korean diet patterns (n = 

202, high sodium intake: 3,866mg/day vs. recommended amount: 1,500mg/day) (Lee et 

al., 2009; Yang et al., 2007). Prior findings have shown KAs' lack of knowledge about 

stroke symptoms and risk factors (Hwang & Zerwic, 2006). Based on the survey of 

Korean immigrants who were aged 18 years and older living in the Chicago area (N = 

119, mean age = 55 ± 13.5 years), KAs' knowledge of stroke symptoms and risk factors 

was less than that of the general U.S. population. This highlights the need to increase 

awareness and knowledge of stroke in KAs (Hwang & Zerwic, 2006).  

According to previous studies done on stroke prevention, stroke education 

programs and campaigns have alerted people to the warning signs of stroke, increased 

knowledge of stroke risk factors, and increased emergency response (Bell et al., 2009; 

Fogle et al., 2008; Gutierrez-Jimenez, Gongora-Rivera, Martinez, Escamilla-Garza, & 

Villarreal, 2011; Kleindorfer et al., 2008; Rasura et al., 2013). Some studies have shown 

that a healthy lifestyle, including physical activity, healthy eating, smoking cessation, and 

moderate alcohol intake, is associated with lower stroke incidence, and stroke prevention 

programs to manage modifiable risk factors can help individuals improve health 

outcomes and reduce overall stroke risk (Chiuve et al., 2008; Galimanis, Mono, Arnold, 

Nedeltchev, & Mattle, 2009; Kulshreshtha et al., 2013). To reduce stroke risk factors 

among overweight and sedentary adults aged 60 and older, Silva-Smith, Fleury, and 

Belyea (2013) conducted an 8-week Wellness Motivation Theory-based intervention 
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focused on physical activity and dietary changes (N = 69, mean age = 69.6 years). The 

study findings showed that significant changes were noted in the intervention group on 7-

day self-reported physical activity; however, the dietary measures were not statistically 

significant.  

Although the stroke education programs and the lifestyle behavior change 

programs are effective in stroke prevention, the programs in the U.S. may not reach 

minorities with a language barrier, such as older KAs, resulting in a disparity in public 

stroke prevention education. Despite the high risk for stroke in KAs, educational 

resources for stroke prevention for this specific population are limited (Hwang & Zerwic, 

2006; Ton et al., 2011).  

The purposes of this study were to (1) develop an eight-week theory-based 

culturally tailored stroke prevention program on knowledge about symptoms, risk factors, 

and risk management of stroke for KAs; and (2) examine its preliminary impact on stroke 

knowledge (symptoms, risk factors, and proper actions to stroke) and on healthy eating 

and physical activity behaviors among KAs in two senior centers. 

Theoretical Framework 

The theoretical framework for this study is based on the self-efficacy theory 

(Bandura, 1997), which explains how behavior can be adopted and changed. The theory 

includes two concepts: (a) self-efficacy expectations and (b) outcome expectations. Self-

efficacy expectations are individual's beliefs about his/her capabilities to execute a given 

behavior in order to achieve a desired outcome. Outcome expectations are a person’s 

beliefs that individual behavior will lead to certain outcomes. The self-efficacy theory 

states that individuals with a higher level of self-efficacy expectations and outcome 
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expectations will be more likely to change their behavior (Bandura, 1997). In many 

studies, enhanced efficacy beliefs and outcome expectations affect behavior change and 

behavior maintenance (Anderson, Winett, Wojcik, & Williams, 2010; Ashford, et al., 

2010; White, Wojcicki, & McAuley, 2009).  

Bandura (1997) described four mechanisms to improve self-efficacy: (a) enactive 

mastery experience, which is a person's own experiences of success or failure; (b) 

vicarious experience, which is social modeling; (c) verbal persuasion, which is verbal 

encouragement; and (d) physiological and affective states, which influence an 

individual's self-efficacy judgments about specific tasks (Bandura, 1997). In the 

education program of this study, the four sources were used to enhance the self-efficacy 

for healthy eating and physical activity. Table 1 summarizes the four information sources 

for improving self-efficacy and their application for this study. 

 

4.3. Methods 

Research Design 

A two–group, pretest-posttest, randomized controlled trial design was employed to 

examine the feasibility and the preliminary impact of an 8-week stroke prevention 

program in KAs. Outcomes were assessed at baseline and end-of-treatment (8-weeks). 

Sample and Settings 

Inclusion/Exclusion criteria. Individuals were eligible to participate in this study 

if they were KAs who (a) were 55 and older, (b) could read, write, and speak Korean, (c) 

were not diagnosed as having had a stroke within the past six months, and (d) did not 

have any difficulty in performing any of the following activities, including seeing, 
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hearing, speaking, and walking. A KA is defined as an individual who indicates his/her 

race as "Korean.” Exclusion criteria were individuals who (1) scored less than 24 points 

on Mini-Mental Status Examination or (2) were currently enrolled in any program 

designed to influence physical activity and dietary patterns.    

Sampling/Study settings. Using a convenience sampling method, participants 

were recruited from two local senior centers serving predominantly Korean Americans: 

(1) one center located in Ellicott City, Maryland, and (2) the other center located in 

Centreville, Virginia. These two senior centers are comparable in size, average age of the 

participants, and some socioeconomic characteristics. Membership of both two senior 

centers was approximately 200-300 seniors who were 55 and older, with an average age 

of 70-75 years. Most people received Social Security, and members generally had 

insurance, such as Medicare or Medicaid. Most people saw Korean doctors and few went 

to American doctors. The older adults in these centers usually spoke Korean, and their 

English was very limited. Many people had at least one chronic disease, such as 

hypertension, diabetes, high cholesterol, or arthritis. These centers provided two 

semesters of programs each year (e.g., as Bible study, English conversation, computer 

use, and literature), and each semester the centers offered a variety of leisure and social 

activities (e.g., line dance, choral music, and picnics) (H. S. Lee & S.K. Shin, personal 

communication, May 31, 2012). 

Recruitment and Randomization 

Recruitment.  After Institutional Review Board (IRB) approval, flyers were posted 

at the two senior centers and Korean grocery stores. The flyer was developed in Korean 

and included the purpose and procedures of the study and the contact number and email 
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address of the researcher so that the potential participants could ask any questions and/or 

sign up. The recruitment periods were from March 29, 2013 to June 9, 2013. Participants 

who were interested in studies called the researcher and made an appointment for 

screening and consenting processes. Informed consent was obtained in Korean in the two 

senior centers.  

Randomization.  After a baseline survey was completed, the two centers were 

randomized by using a coin toss method. Participants were assigned to either the control 

group (Maryland) or the intervention group (Virginia), depending on the centers they 

belonged to. Participants who were assigned to the intervention group were provided with 

the 8-week stroke prevention program. In addition, the participants were given printed 

educational materials. Participants in the control group did not receive any specific 

interventions during the 8 weeks. After the follow-up survey, the educational materials 

were sent to the control group participants by mail. 

Intervention  

The intervention was an 8-week theory based stroke prevention (TBSP) program, 

which was guided by the self-efficacy theory (Bandura, 1997). The TBSP program was 

consisted of eight weekly 1-hour sessions which included 30-40 minutes face-to-face 

lectures and 20-30 minutes discussion sessions.  

Face-to-face group lectures. 

Development of the content for lectures. Contents for eight face-to-face group 

lectures and discussion sessions were developed by the expert panel, which comprised of 

experts in stroke, chronic disease management in KAs, and theory-based behavioral 

intervention both in English and Korean. The contents of learning modules were 



 

 
61 

 

developed based on guidelines for stroke prevention from the American Heart 

Association/American Stroke Association, for physical activity for adults from the 

American College of Sports Medicine, and for dietary guidelines for Americans 

(Goldstein et al., 2011; U.S. Department of Agriculture and U.S. Department of Health 

and Human Services, 2010; U.S. Department of Health and Human Services, 2008). The 

modules specifically focused on stroke knowledge and lifestyle changes, such as healthy 

eating and physical activity. The guideline, Dietary Reference Intake for Koreans, was 

adapted to be culturally appropriate for KAs; in other words, examples of food serving 

size using common Korean foods (Korean Nutrition Society, 2010).  

Table 4 presents an example of contents for the TBSP program. A total of seven 

learning modules for stroke prevention were developed both in English and Korean to 

meet the study purposes. The expert panel decided on an outline of the contents for the 

program. Each module has 2-4 learning objectives, learning contents, and self-assessment 

quizzes. The expert panel assessed the amount of information, relevance to sample, and 

reading level.  

Lecture material. The learning modules were prepared as paper handouts for the 

participants. The learning modules were summarized in presentation format using 

PowerPoint slides for the instructor.  

Discussion sessions. Discussion sessions were held in a class at the intervention 

senior center and guidelines were developed to maintain consistency and quality of the 

discussion sessions. The guidelines included scripts to lead discussion sessions and semi-

structured discussion questions based on the topics of each module. Table 5 presents the 

content of the discussion sessions for TBSP program. 
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Translation and content validation.  The reviewed modules were translated from 

English to Korean by the two researchers whose native language is Korean, and then the 

Korean version was also reviewed by a bilingual expert panel and compared to the 

original version. Effort was made to obtain content equivalence. After the experts' review, 

the Korean version was back-translated into English, and then the original English 

version and back-translated version were compared by bilingual experts to obtain 

semantic equivalence. Once approval of content equivalence and semantic equivalence of 

those versions was obtained, readability and understandability of the Korean version was 

validated by six community dwelling Korean Americans aged 55 and older without 

stroke experience. It was voluntary and the six participants were recruited from a local 

Korean church in Maryland. 
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Table 4. Content Outline of Learning Modules of the TBSP Program 

Target Areas Contents 
Module 1. Stroke 

and Program 
Overview  

 

1. Introduction to Stroke; 2. Types of Stroke; 3. Signs and Symptoms; 
4. Diagnosis; 5. Treatment; 6. Reducing Stroke Risk  

Module 2. Physical 
Activity I: 
Overview and 
Walking 

 

1. What is Physical Activity?; 2. Benefits of Physical Activity;             
3. Physical Activity Recommendation; 4. Examples of Moderate 
and Vigorous Intensity Physical Activity; 5. Physical Activity 
Types 

Module 3. Physical 
Activity II 

 

1. Planning of Regular Physical Activity; 2. Getting Started; 3. Let's 
begin to walk with pedometer; 4. Preventing Injuries 

Module 4. Healthy 
Eating I  

1. What is Balanced Diet? 2. Servings and Portions; 3. Five Major 
Food Groups 

 
Module 5. Healthy 

Eating II 
4. Reading Nutrition Facts Food Label 

1) Reading the Nutrition Facts Food Label - Overview   2) Using 
the %DV for Comparisons   3) %DV - Spotlight on Calcium                 
4) Nutrients without a %DV 

5. Healthy Eating for Stroke Prevention 
1) Fats 2) Salt or Sodium 3) Fruits and Vegetables  4) Watch 
Homocysteine Levels 5) Folic Acid 6) Vitamin B12 and B6 
 

Module 6. Risk 
Factor 
Management I: 
Controllable 
Medical Risk 
Factors  

 

1. Hypertension 
1) What is blood pressure?  2) Taking your blood pressure 3) 
Normal blood pressure and High blood pressure 4) How is high 
blood pressure related to stroke? 5) Six main ways to control your 
blood pressure. 

2. High Cholesterol 
1) What is cholesterol?  2) Know your numbers of cholesterol          
3) How does cholesterol affect stroke risk?  4) Three main ways to 
control your cholesterol 
 

Module 7. Risk 
Factors 
Management II: 
Controllable 
Medical Risk 
Factors 

 

3. Diabetes 
1) What is diabetes? 2) How is diabetes linked to stroke?             
3) Criteria for Diagnosis 4) Prevention of type 2 diabetes 

4. Tobacco use and Smoking 
1) How is smoking linked to stroke? 

5. Alcohol Use 
1) How is alcohol use linked to stroke? 2) What counts as 1 
drink (standard drink) 3) Recommendation 

6. Medication Adherence 
1) What is medication adherence?  2) Why is medication 
adherence so important? 3) How to Improve medication 
adherence  
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Table 5. Example Guidelines of Discussion Sessions of the TBSP Program 

Modules Guidelines of Discussion Sessions 
1. Stroke and 

Program 
Overview  

 

We learned that there are two types of risk factors for stroke. One is 
controllable risk factors and the other is uncontrollable risk factors.  

1. Thinking about yourself, what risk factors do you have? Are there any risk 
factors that you can control in order to prevent stroke? How would you 
like to start to change your risk factors? 

 
2. Physical 

Activity I: 
Overview 

 

We learned physical activity has many health benefits, such as prevention of 
many chronic diseases and improvement of balance, strength, 
coordination, flexibility, and endurance. 

1. How will you begin your physical activity? What types of physical 
activity are you planning to do? Where will you do your activity? When is 
good time for you to do physical activity? Please share your plan of 
physical activity. 

 
3. Physical 

Activity II 
 

We learned that setting goals, planning activities, and recording your 
physical activities can help you stay physically active. 
1. What goals did you set for yourself last week? Were you able to meet 

your goals? What motivates you to continue your physical activity? What 
rewards will give to yourself when you meet your goal later? 

 
4. Healthy 

Eating I  
 

It is recommended for you to eat the right types and amounts of foods and 
drinks.  
1. How would you describe your portion size? How has your portion size 

changed in the past 5 years?  
2. Which food group do you need to include more often in your diet? Please 

share your ideas with us. 
 

5. Healthy 
Eating II 

We learned about healthy eating methods to reduce stroke risk. 
1. How will you reduce salt in your diet? How will you lower your fat 

intake? Do you eat enough fruits and vegetables daily? How will you 
include fruits and vegetables in your meal plan? Please share your ideas 
with us. 

 
6. Risk 

Factor 
Managem-
ent I 

 

We learned that high blood pressure and high blood cholesterol are main risk 
factors of stroke.  
1. Do you have either one of them or both? If so, what do you see to be the 

challenges in managing your blood pressure or cholesterol? How could 
these challenges be overcome? 

2. If you don't have high blood pressure or high cholesterol, how have you 
been able to successfully manage your health? Please share your 
strategies with us. 

7. Risk 
Factor 
Managem-
ent II 

 

We have managed our stroke risk factors since we participated in this 
program.  

1. Thinking about your own lifestyle, is there any risk factor left that should 
be addressed for your stroke prevention? If you have successfully 
controlled your risk factors, was there anything particularly good about 
the stroke prevention strategies you have performed so far? 
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Measurements  

Demographics and health conditions. The demographic variables included age, 

gender, marital status, educational level, household income, length of stay in the U.S, age 

immigrated to the U.S., and living arrangements. Health conditions included chronic 

illnesses.  

Stroke knowledge. Stroke knowledge was measured using the 25-item stroke 

knowledge test.  The questionnaire consisted of 25 items with true/false and multiple 

choice items to examine overall stroke knowledge, including symptoms, risk factors, 

stroke emergency response, and appropriate risk management.  

Physical activity. Physical activity (PA) was measured using the 7-item 

International Physical Activity Questionnaire short form (IPAQ-SF) (Craig et al., 2003). 

This scale includes questions about the time spent (days/week and minutes/week) in 

vigorous activity, moderate activity, walking, and sitting. Metabolic equivalent task 

(MET) minutes per week are calculated according to the IPAQ scoring protocol (walking 

= 3.3 METs, moderate PA = 4.0 METs, and vigorous PA = 8.0 METs). Total PA METs 

are calculated by summing moderate activity, vigorous activity, and walking and are 

categorized into three levels, low, moderate, and high. The moderate level is either "3 or 

more days of vigorous intensity PA of at least 20 minutes per day" or "5 or more days of 

moderate intensity PA at least 30 minutes per day" or "5 or more days of any 

combination of PA achieving a minimum Total PA of at least 600 MET-min/wk." High 

level is classified either "3 or more days of vigorous intensity PA achieving 1500 MET-

min/wk" or "7 days of any combination of PA achieving a minimum 3000 MET-

min/wk." 
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The test-retest reliability was .75 (Craig et al., 2003). The Korean version of IPAQ-

SF was available (Oh et al., 2007). The test-retest stability after a 1-week interval were 

0.43 ~ 0.65 (median rho = 0.54) and 0.37 ~ 0.62 (median kappa = 0.47).  

Step counts. The Omron HJ-112 digital pocket pedometer was used to count steps 

and calculate energy expenditure (kcal/day). The pedometer can support a 7-day walking 

record. Prior to use in this study, all pedometers were checked for accuracy using a 

standard 20-step test (Tudor-Locke & Myers, 2001). Validity of the Omron HJ-112 was 

established with treadmill walking (Hasson et al., 2009). 

Self-efficacy for physical activity. Self-efficacy for physical activity was 

measured using the Exercise Self-Efficacy Scale with 18 items (Bandura, 2006). 

Participants were asked to rate their confidence in their ability to perform physical 

activity regularly (three or more times a week). The internal consistency of the scale was 

established (Cronbach's α = .95) (Everett et al., 2009). The Korean version was also 

available. Reliability by internal consistency (Cronbach's α) for the scale in the Korean 

adults was .94-.97 (Shin et al., 2001; Shin, et al., 2006). The internal consistency of the 

scale was high at both times with Cronbach's α of .95 in this sample. 

Outcome expectations for physical activity. Outcome expectations for physical 

activity were measured using an Exercise Benefits/Barriers Scale (EBBS) (Sechrist et al., 

1987). For the purposes of this study, the perceived benefit subscale (27 items) was used 

only. The calculated Cronbach's α ranged from .92 to .95 (Sechrist et al., 1987; Walker et 

al., 2006) and test-retest stability (r = .77) across a 2-week period (Sechrist et al., 1987). 

The Korean version of this scale was available (Jang & Shin, 1999). In studies of Korean 

adults with chronic illness, reliability for the benefits scale was .95-.97(Jang & Shin, 
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1999; Shin et al., 2006). Outcome expectation for physical activity was skewed and it 

was tertiary categorized based on their proportions. The internal consistency of the scale 

was high at both times in this sample (Cronbach's α = .97 and .98, respectively). 

Healthy eating. Interviews were conducted to collect a 24-hour dietary recall, 

using food surveys developed by a research group at U.S. Department of Agriculture 

(Raper et al., 2004). To accurately measure the amount of food that participants 

consumed, various measuring cups and spoons were showed and participants were asked 

to choose the cups or spoons that corresponded to the portions they were eating. The 

computer aided nutritional analysis program 4.0 (CAN pro 4.0) developed by the Korean 

Nutrition Society (2011) was used to calculate the amount of sodium, fat, and cholesterol 

ingested during the 24-hour recall period. 

Self-efficacy for healthy eating. Self-efficacy for healthy eating was measured 

using the Eating Habits Confidence Survey (Sallis et al., 1988). The scale consisted of 20 

items with a 5-point response format (1 = I know I cannot, 5 = I know I can).  The 

calculated Cronbach's α for the scale was .91 (Sallis et al., 1988). The Korean version of 

the scale was available (Shin, 2008; Shin & Lach, 2011). Reliability by internal 

consistency for the scale in Korean adults was acceptable (Cronbach's α = .84) (Shin & 

Lach, 2011). The internal consistency of the scale was high at both times in this sample 

(Cronbach's α = .86 and .92, respectively). 

Outcome expectations for healthy eating. Outcome expectation for healthy 

eating was measured using the Healthy Eating Benefits and Barriers Scales (HEBBS) 

developed by Walker et al. (2006). For the purposes of this study, the perceived Healthy 

Eating Benefit subscale (9 items) was used only. The calculated Cronbach's α was .80 
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(Walker et al., 2006). The Korean version of this scale was available (Cronbach's α = .84) 

(Shin, 2008; Shin & Lach, 2011). Outcome expectation for healthy eating was skewed 

and it was tertiary categorized based on their proportions. The internal consistency of the 

scale was high at both times in this sample (Cronbach's α = .86 and .91, respectively). 

Procedures 

After completion of the consent process, participants completed a baseline survey 

including dietary interviews for a 24-hour diet recall.  They were then placed on the 

waiting list until the group was filled (each, n = 40). The participants in the intervention 

group were informed about the study schedule, including orientation session, group 

lectures and discussion sessions, and a follow-up survey at the end of the 8-week 

intervention.  

 The researcher, who was a cardiovascular nurse with 4 years of experience and 

family nurse practitioner, led both the lectures and discussion sessions. Participants were 

asked to attend a one-hour class weekly for 8 weeks. An educational handout was 

provided for every class. The participants in the control group were informed about the 8-

week follow-up survey timeline. Also, reminder calls were provided in the fourth and 

eighth weeks about the follow-up survey. After the 8-week follow-up survey, the 

educational materials were sent to the control group by mail.  Upon completion of the 

follow-up survey, the participants received a local Korean market gift card for $10 and a 

thank you note in appreciation for the time they spent on the study.  

Face-to-face group lectures. The course plan included eight face-to-face group 

lectures designed to deliver stroke-related knowledge. The researcher led the lectures via 

Power Point slides, using the developed learning modules, video clips, and quizzes. Each 
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lecture consisted of one module followed by self-assessment quizzes. Video clips were 

used as part of a lecture to provide examples of desirable lifestyle behaviors and 

successful stories of older adults (e.g., engagement in and adherence to regular physical 

activity or changing dietary habits to reduce sodium intake). The quizzes were used as a 

way to measure participants' understanding of the information. After the quiz, 

participants stood up and engaged in singing, dancing, and stretching, as a way to unwind 

before the discussion. 

Discussion sessions. During group discussion sessions, the researcher asked a 

couple of semi-structured questions (Table 5) based on the lecture topic, and participants 

were encouraged to discuss their thoughts and share their experiences freely with each 

other. The researcher and participants provided positive feedback. At the end of the 

discussions, some participants volunteered to share their success stories.  

Treatment Fidelity 

Treatment fidelity was evaluated based on the Behavior Change Consortium Model, 

which focuses on study design, treatment delivery, treatment receipt, and enactment of 

the treatment skills (Bellg et al., 2004). In this study, treatment fidelity-related study 

design focused on assuring that the intervention was developed based on this self-efficacy 

theory. The developed intervention was reviewed with experts on the theory and behavior 

change. The paper handout format of educational materials and presentation materials 

was developed to ensure consistency of delivery and adherence to ingredients of the 

treatment. To assure treatment delivery, the pre-developed educational handout and 

presentation materials were used in the classes, and class attendance was recorded. The 

stroke knowledge test was used to demonstrate the receipt of the treatment. To assure 
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enactment of the treatment skills, pedometer logs were reviewed to determine initiation 

or maintenance of walking. 

Data Analysis 

Completed questionnaires were screened to determine that they were properly filled 

out. Data were entered into the SPSS software program, version 17.0, by the researcher 

and random double checking per 10 cases was performed by a doctoral student. Statistical 

analyses were performed with the SPSS software package. The acquired values from 

CAN pro 4.0 were entered into SPSS. Descriptive statistics (frequency, percentages, 

means, and standard deviation) were used to describe the sample and variables. Baseline 

differences between the control and intervention group were determined by performing 

Chi-square tests for categorical variables, Independent t tests for continuous variables, or 

Mann-Whitney tests for skewed continuous variables.  

To measure the effects of the intervention, a general linear model was mainly 

performed to compare the changes observed in stroke knowledge, physical activity (step 

counts and energy expenditures), nutrient intake (sodium, fat, and cholesterol), and self-

efficacy for each physical activity and healthy eating. Logistic regression analysis was 

performed to compare the changes on level of physical activity. Multinomial regression 

analysis was performed to compare the changes in skewed variables. Any non-outcome 

variables which proved to be significantly different at baseline were included as 

covariates in the analyses. An alpha level of .05 was used for statistical significance. An 

intention-to-treat principle was applied in data analysis.  
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4.4. Results 

A total of 73 participants were recruited (mean age 71.49 ± 6.25 years, range 58 - 

88) (Table 6). The majority of participants were female (n = 54, 74.0%) and married (n = 

48, 65.8%). The length of stay in the United States ranged from 1 to 54 years, with an 

average of 30.66 ± 13.34 years. According to the data from 24 hour diet recall, 

participants usually had American style breakfast (e.g., fried egg, milk and cereals) and 

Korean style lunch and dinner (e.g., steamed rice with soybean paste soup or Kimchi 

stew). The most frequently reported chronic disease was high blood pressure (n = 43, 

58.9%), followed by high cholesterol (n = 33, 45.2%), osteoporosis (n = 32, 43.8%), 

arthritis (n = 20, 27.4%), and diabetes (n = 19, 26.0%). Approximately one-fifth (17.8%) 

had received no information about stroke. The most common resources for stroke 

information were magazines or newspapers (32.9%) and TV or radio (31.5%). 

 While most characteristics were comparable between the two groups, a 

significant difference was noted in two socioeconomic status indicators (education and 

household income) and one disease condition (osteoporosis). Intervention group had 

higher educational level with some college (59.5% vs. 27.8%), annual household income 

with ≥ $40,000 was higher in the intervention group (43.2% vs. 16.7%). The proportion 

of participants with osteoporosis was higher in the control group (29.7% vs. 58.3%). The 

effects of education level, annual household income, and osteoporosis were controlled as 

covariates. 

At baseline, overall stroke knowledge was an average of 16.04 ± 3.99 (range 0 - 

25). Forty participants (54.8%) reported engagement in physical activity with moderate to 

high level, which met the recommended amount of physical activity (U.S. Department of 
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Health and Human Services, 2008). Sodium consumption was quite high with an average 

of 3,861.80 ± 1,891.19 mg, 257% of sodium intake based on the recommended daily 

amount [1,500mg] (Centers for Disease Control and Prevention, 2011). Two groups did 

not differ on most baseline outcomes, except for sub-domain of stroke knowledge (risk 

factors) and sodium intake (Table 7). Five participants (13.5%) in the intervention group 

did not identify any one risk factor whereas each control group participant noted at least 

one risk factor. In addition, significant sodium intake was found among the members of 

the intervention group, compared to the control group (t = -2.32, p = .023). 
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Table 6. Demographic Characteristics of Participants between Intervention and Control 

Groups  

Characteristic Total Sample 
(n=73) 

Intervention (n=37) Control (n=36) p Value 
† 

M ± SD or n (%) 
Age 71.49 ± 6.25 72.00 ± 6.41 70.97 ± 6.12 .486 
Gender     
   Male 19 (26.0) 13 (35.1) 6 (16.7) .072 
   Female 54 (74.0) 24 (64.9) 30 (83.3)  
Married     
   Married 48 (65.8) 25 (67.6) 23 (63.9) .741 
   Non-married 25 (34.2) 12 (32.4) 13 (36.1)  
Education     
   < High school  16 (21.9) 10 (27.0) 6 (16.7) .001 
   High school 25 (34.2) 5 (13.5) 20 (55.6)  
   > High school 32 (43.8) 22 (59.5) 10 (27.8)  
Annual income     
   < $20,000 33 (45.2) 15 (40.5) 18 (50.0) .033 
   $20,000 - $39,999 18 (24.7) 6 (16.2) 12 (33.3)  
   ≥ $40,000 22 (30.1) 16 (43.2) 6 (16.7)  
Living arrangement     

Alone 17 (23.3) 7 (18.9) 10 (27.8) .371 
with others 56 (76.7) 30 (81.1) 26 (72.2)  

Length of stay in U.S. 30.66 ± 13.34 28.27 ± 2.72 33.11 ± 8.45 .581 
Age immigrated to the 

U.S 
40.81 ± 13.44 43.54 ± 15.98 38.00 ± 9.65 .277 

Frequency of eating 
Korean foods 

11.90 ± 5.05 11.26 ± 5.16 12.57 ± 4.92 .198 

Exposure to stroke 
education (Yes) 

1 (1.4) 1 (2.9) - .486 

Chronic diseases 
(Yes) 

    

   High BP 43 (58.9) 22 (59.5) 21 (58.3) .922 
   High cholesterol 33 (45.2) 15 (40.5) 18 (50.0) .417 
   Osteoporosis 32 (43.8) 11 (29.7) 21 (58.3) .014 
   Arthritis 20 (27.4) 9 (24.3) 11 (30.6) .551 
   Diabetes 19 (26.0) 8 (21.6) 11 (30.6) .384 
Information resources 
(Yes) 

    

Family or friends 19 (26.0) 8 (21.6) 11 (30.6) .384 
TV or Radio 23 (31.5) 12 (32.4) 11 (30.6) .863 
Magazine or 

newspaper 
24 (32.9) 15 (40.5) 9 (25.5) .158 

Doctor or nurse 18 (24.7) 7 (18.9) 11 (30.6) .249 
Church 15 (20.5) 3 (8.1) 12 (33.3) .008 
None 13 (17.8) 9 (24.3) 4 (11.1) .140 

Note. † Tests of comparison of means (t test or Mann-Whitney test) or proportions (χ2 or Fisher's exact test) 

between the groups 
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Table 7. Comparison of Baseline Results Regarding Stroke Knowledge, Physical Activity, 

Healthy Eating, Self-Efficacy and Outcome Expectations for Physical Activity and 

Healthy Eating 

Variables Total Sample 
(n = 73) 

Intervention 
(n = 37) 

Control 
(n = 36) Statistics p 

Value† 
 M ± SD or n (%)   

Stroke Knowledge  
(0 - 25) 

16.04 ± 3.99 15.19 ± 4.59 16.92 ± 3.08 t = 1.89 .063 

Stroke symptoms  
(0 - 5) 

      

0 12 (16.4) 9 (24.3) 3 (8.3) x2 = 3.43 .180 
1 - 2 7 (9.6) 3 (8.1) 4 (11.1)   

≥ 3 54 (74.0) 25 (67.6) 29 (80.6)   
Stroke risk 
Factors  
(0 - 6) 

      

0 5 (6.8) 5 (13.5)  x2 = 6.32 .042 
1 - 3 12 (16.4) 4 (10.8) 8 (22.2)   

≥ 4 56 (76.7) 28 (75.7) 28 (77.8)   
Proper response to 
stroke (Yes) 

65 (89.0) 33 (89.2) 32 (88.9) x2 <  .01 1.000 

      
Physical Activity      

   Low 33 (45.2) 18 (48.6) 15 (41.7)   
Moderate/High 40 (54.8) 19 (51.4) 21 (58.3) x2 = .36 .549 

Pedometer      
Step counts/day 6536.48 ± 

2564.54 
6919.54 ± 

2835.18 
6142.78 ± 

2224.20 
t = -1.30 .198 

Energy expenditure* 
 (Kcal/day) 

142.41 ± 61.32 153.10 ± 70.29 131.43 ± 49.07 t = -1.52 .132 

Physical Activity 
SEa  (0 - 100) 

46.02 ± 19.28 48.18 ± 18.83 43.80 ± 19.76 t = -0.97 .335 

Physical Activity 
OEb  (1 - 4) 

3.28 ± 0.46 3.34 ± 0.48 3.22 ± 0.43 t = 1.30 .306 

      
Nutrition      

Sodium (mg) 3861.80 ± 
1891.19 

4353.47 ± 
2127.98 

3356.48 ± 
1477.04 

t = -2.32 .023 

Fat (g) 51.20 ± 23.13 50.25 ± 22.10 52.17 ± 24.41 t = 0.35 .725 
Cholesterol (mg) 202.70 ± 

140.04  
202.40 ± 140.49 203.02 ± 

141.55 
U = 664.00 .982 

Healthy Eating SEa  
(20 - 100) 

68.45 ± 12.81 66.46 ± 13.64 70.50 ± 11.72 t = 1.36 .179 

Healthy Eating OEb  
(1 - 4) 

3.22 ± 0.46 3.13 ± 0.47 3.31 ± 0.44 t = 1.97 .099 

Note.  * Energy expenditure from walking with pedometer, aSE: Self-Efficacy; b OE: 
Outcome Expectations  
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Outcomes Measures at the End of Treatment 

Of 73 participants, 72 completed the follow-up survey (intervention group = 37, 

control group = 35, attrition 1). Changes over time were found in stroke knowledge, 

behaviors, and self-efficacy and outcome expectations for behaviors for both the 

intervention and control groups. Within both the intervention and control groups, most 

outcomes were improved for the 8 weeks; however, the intervention group showed 

greater improvements compared to the control group. Table 8 presents comparison 

findings between the intervention and control groups during the 8-week periods (baseline 

to follow-up).  

Stroke knowledge. After controlling for the covariates, the intervention group 

showed greater improvements on overall stroke knowledge scores than the control group 

(F = 8.00, p = .006). In the sub-domain of stroke symptoms (range 0 - 5), there was a 

significant improvement in identifying 3 or more stroke symptoms in the intervention 

group (x2 = 9.98, p = .007). In the sub-domain of stroke risk factors (range 0 - 6), there 

was a significant difference at baseline in that the intervention group had lower scores 

compared to the control group. However, the intervention group showed greater 

improvements at follow-up, and the differences no longer existed (x2 = .70, p > .05). 

Proper emergency response to stroke did not show any significant changes between the 

two groups (p > .05). 

Physical activity Significantly higher levels of physical activity were found 

among the intervention group than the control group. After controlling for the covariates, 

the intervention group was approximately 12 times more likely to participate in moderate 

to high level of physical activity than the control group (OR  = 11.79, 95% CI = 1.94 - 
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71.65). Although there were no significant differences in step counts and energy 

expenditures from walking with pedometer, the intervention group showed trends toward 

improvement in step counts (F = 3.46, p = .067). No significant difference was reported 

in exercise self-efficacy expectation between the two groups (p > .05). There was no 

significant difference in outcome expectations for exercise between the two groups from 

general linear modeling and multinomial logistic regression analysis (p > .05).  

Healthy eating. After controlling for the covariates, the intervention group 

showed a significant decrease in fat intake (F = 8.93, p = .004). In sodium intake, there 

was a significant difference at baseline in that the intervention group consumed higher 

sodium intake compared to the group. However, the intervention group showed 

significant changes in decreasing sodium intake by 327mg/day at follow-up, and the 

differences no longer existed (p > .05). Both groups showed increased cholesterol 

consumption at follow-up. There was no significant difference in cholesterol intake. 

Although the intervention group improved more in healthy eating self-efficacy 

expectation, the differences was not statistically significant.  Healthy eating outcome 

expectations did not have significant changes between the two groups.   
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Table 8. Comparison of Post-test Results regarding Stroke Knowledge, Physical activity, 

Self-Efficacy and Outcome Expectations for Physical activity and Healthy Eating  

Outcome Baseline (n = 73) 8-weeks (n = 72) 
Statistics df p  Intervention 

(n = 37) 
Control 
(n = 36) 

Intervention 
(n = 37) 

Control 
(n = 35) 

Stroke 
knowledge  
(0-25) 

15.19 ±  
4.59 

16.92 ± 
3.08 

20.35 ±  
3.61 

17.63 ± 
3.84 

F = 8.00 1 .006 

Symptoms        
0 9 (24.3) 3 (8.3) 1 (2.7) 0(0) x2 = 9.98 2 .007 

1 - 2 3 (8.1) 4 (11.1) 1 (2.7) 10 (28.6)    
≥ 3 25 (67.6) 29 (80.6) 35 (94.6) 25 (71.4)    

Risk Factors        
0 5 (13.5)    x2 = .70 2 .473 

1 - 3 4 (10.8) 8 (22.2) 3 (8.1) 5 (14.3)    
≥  4 28 (75.7) 28 (77.8) 34 (91.9) 30 (85.7)    

Proper 
response to 
stroke 

33 (89.2) 32 (88.9) 34 (91.9) 33 (94.3) x2 = .16 1 1.000 

PA a        
   Low 18 (48.6) 15 (41.7) 2 (5.4) 10 (28.6) OR = 

11.79 
1 .007 

 Moderate/high 19 (51.4) 21 (58.3) 35 (94.6) 25 (71.4)   
Pedometer        

Step 
counts/day 

6919.54 ± 
2835.18 

6142.78 ± 
2224.20 

7918.75 ± 
2992.42 

6514.68 ± 
2396.39 

F = 3.46 1 .067 

Energy 
expenditure 
(Kcals/day)**  

153.10 ± 
70.29 

131.43 ± 
49.07 

176.51 ± 
75.35 

141.21 ± 
57.44 

F = 2.07 1 .156 

PA SE b   
(0 - 100) 

48.18 ± 
18.83 

43.80 ± 
19.76 

48.02 ±  
21.35 

47.08 ± 
18.97 

F = 0.06 1 .814 

PA OE c 
(1 - 4) 

3.34 ±  
0.48 

3.22 ±  
0.43 

3.33 ±   
0.45 

3.19 ± 
0.40 

F = 1.21 1 .275 

Low level* 10 (27.0) 11 (30.6) 12 (32.4) 10 (28.6)    
Moderate level 9 (24.3) 15 (41.7) 9 (24.3) 15 (42.9) OR = .50  .265 
High level 18 (48.6) 10 (27.8) 16 (43.2) 10 (28.6) OR = 1.09  .896 

Nutrition        
Sodium (mg) 4353.47 ± 

3237.98 
3356.48 ± 

1477.04 
4094.34 ± 

1602.54 
4661.50 ± 

1948.02 
F = 1.49 1 .227 

Total fats (g) 50.25 ± 
22.10 

52.17 ± 
24.41 

46.42 ± 
18.50 

63.84 ± 
29.94 

F = 8.93 1 .004 

Cholesterol  
(mg) 

202.40 ± 
140.49 

203.02 ± 
141.55 

302.33 ± 
202.35 

327.53 ± 
188.29 

F = 0.29 1 .592 

Healthy eating 
SE b (20 - 100)  

66.46 ± 
13.64 

70.50 ± 
11.72 

70.57 ± 
14.75 

70.74 ± 
11.85 

F = 0.12 1 .733 

Healthy eating 
OE c (1 - 4)  

3.13 ±  
0.47 

3.31 ±  
0.44 

3.30 ± 
 0.46 

3.24 ± 
0.43 

F = 0.02 1 .878 

Low level* 13 (35.1) 7 (19.4) 8 (21.6) 10 (28.6)    
Moderate level 16 (43.2) 16 (44.4) 13 (35.1) 14 (40.0) OR = 1.03  .963 
High level 8 (21.6) 13 (36.1) 16 (43.2) 11 (31.4) OR = 1.34  .661 

Note. * reference group, ** energy expenditure from walking with pedometer.  
 a PA: Physical Activity; b SE: Self-Efficacy; c OE: Outcome Expectations
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Treatment Fidelity of the Intervention.  

Treatment fidelity data are summarized in Table 9. This table shows study design, 

intervention delivery, receipt of the intervention, and evidence of enactment skills based 

on increase in the number of participants that achieved a level of moderate to vigorous 

physical activity (e.g., ≥ 7,100 steps/day) (Tudor-Locke et al., 2011).  The average 

attendance rate in the intervention group was 80.41% (range: 70.27 - 89.19%), and 14 

participants (38.90%) attended 8 weeks of lectures without any absence. The top three 

topics of highest attendance were stroke overview (89.19%), physical activity I (86.49%), 

and controllable risk factor management I (83.78%).  

Table 9. Treatment Fidelity Assessment of the Theory Based Stroke Prevention Program 

Treatment Fidelity 
Focus 

Method Intervention group 

Study design Use of the self-efficacy 
theory based intervention 

The TBSP program was 
developed and reviewed by 
the expert panel. 

Treatment delivery Educational handout 
 
 
Weekly class attendance 

log 

The paper handout format of 
educational materials was 
provided. 

80.41%  
(range: 70.27 - 89.19 %) 

Treatment receipt The stroke knowledge test  
(mean ± SD) 

At baseline: 15.19 ± 4.59 
At follow-up: 20.35 ± 3.61 

Enactment of the 
treatment skills 

Pedometer logs with  
≥ 7,100 steps/day (%, n) 

At baseline: 43.2% (n = 16) 
At follow-up: 54.5% (n = 18) 

 

4.5. Discussion 

Baseline Sample Characteristics and Stroke Risk 

This study included more women (74.0%) and educated persons who completed 

at least some college (43.8%). All the participants in this study were immigrants. 

Considering their age when they immigrated to the U.S. (average 40.81 ± 13.44 years), 
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the participants had already developed their lifestyle behaviors before they came to the 

U.S. Although the participants have lived an average of more than 30 years, they have 

kept their food preference for Korean style meals (about 12 meals/week of out of 21 

meals). Regarding chronic health conditions, many participants reported having that 

believed to lead to stroke (e.g., hypertension, high cholesterol, and diabetes). The 

majority of the sample had been exposed to stroke information, but only one person had 

prior experience with formal stroke prevention education. The most common resources 

for stroke information were magazines or newspapers (32.9%) and TV or radio (31.5%). 

Considering their stroke knowledge and risk factors, the participants seemed to be at high 

risk of stroke. 

Intervention Outcomes 

Overall, this study showed some effectiveness in increasing stroke knowledge and 

helping to change some behaviors in older Korean Americans. At the end of the eight-

week TBSP program, the intervention group showed greater improvements in overall 

stroke knowledge. Many stroke education approaches have been used, including public 

media campaigns, brief education sessions, educational hand-outs, and counseling, and 

they have been useful in raising awareness and knowledge (Becker et al., 2001; DeLemos, 

Atkinson, Croopnick, Wentworth, & Akins, 2003; Fang et al., 1999; Gutierrez-Jimenez et 

al., 2011; Stern, Berman, Thomas, & Klassen, 1999; Yvonne Chan et al., 2010), Because 

the TBSP intervention integrates stroke education and behavior change through 

strengthening self-efficacy and outcome expectations, it can be an effective approach to 

increase knowledge as well as reduce stroke risk, especially for those within minority 

groups, such as older Korean Americans. 
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At the end of the eight-week TBSP intervention, participants in the intervention 

group improved physical activity significantly as measured by self-reported IPAQ-SF. 

Although the difference was not statistically significant, the intervention group showed 

trends for improvement in step counts as measured with a pedometer.  

Moderate type (e.g., swimming, line dance, or stationary bike) and vigorous type 

physical activities (e.g., hiking or continuous gardening) can be captured by the IPAQ-SF 

while step counts cannot.  That may be one factor that explains the difference in the 

findings. Another is that older adults tend to overestimate physical activity when using a 

self-reported type measure (Norman, Bellocco, Bergstrom, & Wolk, 2001; Prince et al., 

2008). Additionally, we provided all the participants with pedometers. Pedometer itself 

could have acted as an intervention, as it encouraged daily walking, even among 

members of the control group. Previous studies also reported increase of step counts with 

monitoring in control groups (Araiza, Hewes, Gashetewa, Vella, & Burge, 2006; 

Sawchuk et al., 2011). For the within-group changes in step counts, the intervention and 

control groups increased step counts by 1,000 steps/day and 372 steps/day, respectively, 

at follow-up. Although there was no statistically significant difference between the two 

groups, an average of 7,100 steps/day in the intervention group indicates clinically 

significant change, and these step meet the recommended 30 minutes of moderate to 

vigorous physical activity for healthy older adults (Tudor-Locke, et al., 2011). 

Participants consumed an average 3,861.80mg (SD 1891.19) of sodium at 

baseline, a very high amount based on the recommended adequate intake (RAI) level of 

1,500mg and the tolerable upper intake level of 2,300mg (Centers for Disease Control 

and Prevention, 2011). In two other studies conducted with Korean Americans, 
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comparable high sodium intake was also reported (3,009.0 - 3,607.0 mg, Kim, Lee, Ahn, 

Bowen, & Lee, 2008; 3865.6mg, Lee et al., 2009). The high sodium levels are partly due 

to the foods participants usually eat, such as kimchi (312 mg per serving size), soybean 

paste soup (2,021mg per serving size) or kimchi stew (1,962mg per serving size), 

demonstrated by the 24-hour diet recall (Ministry of Food and Drug Safety, 2012). The 

three foods were also similarly reported in the findings of the Korea National Health and 

Nutrition Examination Survey as the major food types contributing to sodium intake in 

Korea (Song, Park, Shim, & Lee, 2013). Although sodium intake decreased by an 

average of 259.13mg at follow-up in the intervention group, the intake was still high. It 

indicates that more diet educations focused on sodium reduction are needed in the older 

Korean American population. 

Although physical activity and reduction of total fat intake were significantly 

improved after the intervention was provided, no significant differences were reported in 

older adults' self-efficacy and outcome expectation for physical activity or healthy eating 

between the two groups. To increase the likelihood of behavior change, the intervention, 

the TBSP program, was designed to improve self-efficacy and outcome expectations for 

healthy behaviors. According to Ashford et al. (2010), who examined the effective ways 

to increase self-efficacy for exercise behavior, vicarious experience and feedback 

technique had larger impact on past individuals' performance,  and graded mastery and 

verbal persuasion had weaker impact on self-efficacy (Ashford et al., 2010). Possibly, the 

four mechanisms, because they were equally emphasized in the study, might have 

interrupted with each other, thus producing similar results at the baseline and follow-up. 

In addition, the participants in the study may have overestimated their initial ability to 
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engage in physical activities and healthy eating at baseline, therefore reducing their 

exposure to the intervention (McAuley et al., 2011). Participants may have also been 

challenged by the transition from education to established behavior change, and thus their 

efficacy and outcome expectations decreased (McAuley et al., 2003). Other possible 

explanation is that the short follow-up period (eight weeks) may not be long enough to 

establish motivation in participants. Six months is a critical time point to assess 

maintenance of behaviors, and six weeks is suggested as an initial follow-up, followed by 

three, six, nine, and 12 months (Artinian et al., 2010). Thus, a future study needs to be 

conducted with a longitudinal design of at least six months, with multiple measure points, 

in order to determine an initial optimal time point to change participants' behavior and 

examine the long-term effects of physical activity and healthy eating. 

 

4.6. Limitations 

This was a pilot study with several limitations. First, a convenience sample from 

two sites with small sample size and short follow-up period limited the generalizability of 

the study findings. The findings may reflect a response bias as those older adults who are 

interested in health issues may have been more likely to participate in the study. Second, 

subject recall bias is a concern for self-reported data (e.g., 24-hour diet recall). Data from 

pedometers may have failed to record steps when older adults had less dynamic steps 

(Davis et al., 2011). Data from 24-hour diet recall could be biased because it measured 

participants' short term diets rather than a typical week-long diet. It is possible that the 

researcher assessed their diet when they had atypical food with rich sodium, protein, 

and/or fat. 
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4.7. Implications 

Considering the preliminary effectiveness and feasibility of the program, the 

findings indicate that stroke prevention programs can give at-risk older KAs a good 

opportunity to increase their stroke knowledge and improve healthy behaviors. When the 

stroke prevention program was announced, older adults showed great interest, and 72 out 

of 73 participants stayed in the program until this study ended.  Thus, this study provides 

feasibility and preliminary effectiveness of the TBSP program on stroke prevention for 

researchers.   

Culturally tailored interventions (e.g., language, diet, or customs) need to be 

implemented for older Korean Americans. Providing education in the Korean language in 

the community setting would be appropriate considering potential participants who may 

have language barriers and limited health-related information. The findings of this study 

showed that older Korean Americans consume quite a high amount of sodium. High 

sodium does not only increase risk of stroke but also increases risk of hypertension and 

cardiovascular diseases. Thus, providing appropriate interventions (e.g., reducing sodium 

intake, reading nutrition facts, or tracking sodium intake) to meet this culturally specific 

need would be a great opportunity for researchers and older Korean Americans. In 

addition, the findings also suggest that stroke prevention interventions need to be 

provided to other minorities with language barriers and limited health access. 

 

4.8. Recommendation for Future Studies 

Based on this study's findings, the next steps for future studies are as follows: 



 

 
84 

 

First, a future study should be conducted with a larger sample of older Korean 

Americans with diverse characteristics from multi-geographic areas to improve 

generalizability of study findings. Second, researchers should conduct studies that 

investigate the impact of a longer-term intervention as it may take time for older adults to 

change health behaviors. In addition, the longitudinal study would allow researchers to 

examine knowledge retention for stroke. Third, a future study should include family 

members (e.g., children and grandchildren) to provide stroke education in Korean 

American populations. When stroke occurs in older adults, patients may have a hard time 

calling 9-1-1 due to a language barrier and slurred speech or hemiparesis from stroke. 

Educating family members not only helps older adults but also increases their stroke 

knowledge and helps them manage their stroke risk factors at an earlier age.  

In this study, participants were encouraged to participate in mainly walking and 

aerobic physical activity. Considering physical activity guidelines, future studies can 

combine muscle strengthening activity and aerobic activity in older adults to help them 

reduce risk of falling and improve their ability to perform the activities of daily living 

(Centers for Disease Control and Prevention, 1999; U.S. Department of Health and 

Human Services, 2008). Considering proportions of current physical activity engagement, 

the next study needs to stratify participants by baseline physical activity status (e.g., 

sedentary vs. current activity status). Further, future studies are needed that use direct 

measures (e.g., serum glucose and cholesterol, blood pressure, or accelerometer) to 

provide more objective information. 
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4.9. Conclusion 

Stroke is a debilitating disease; however, up to 80% of all strokes with can be 

prevented with appropriate medical and lifestyle health management. This study provided 

feasibility evidence for the theory-based stroke prevention program and some preliminary 

evidence that the program was effective in increasing stroke knowledge and helping to 

improve healthy behaviors in older Korean Americans. Additional findings also showed 

several important implications in research and practice, especially in developing and 

providing management of a low sodium diet. More culturally-tailored studies for stroke 

prevention, focused on lifestyle behavior changes and risk factor management as well as 

knowledge education, will help improve health outcome in  the older Korean American 

population.   



 
 

 
86 

 

References 

Araiza, P., Hewes, H., Gashetewa, C., Vella, C. A., & Burge, M. R. (2006). Efficacy of a 

pedometer-based physical activity program on parameters of diabetes control in 

type 2 diabetes mellitus. Metabolism, 55(10), 1382-1387. doi: 

10.1016/j.metabol.2006.06.009 

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York, NY: Freeman & 

Co. 

Bandura, A. (2006). Guide for constructing self-efficacy scales. In F. Pajares & T. Urdan 

(Eds.), Self-efficacy Beliefs of Adolescents (pp. 307–337). Greenwich, CT 

Information Age Publishing. 

Bellg, A. J., Borrelli, B., Resnick, B., Hecht, J., Minicucci, D. S., Ory, M., . . . 

Czajkowski, S. (2004). Enhancing treatment fidelity in health behavior change 

studies: Best practices and recommendations from the NIH Behavior Change 

Consortium. Health Psychology, 23(5), 443-451. doi: 10.1037/0278-

6133.23.5.443 

Centers for Disease Control and Prevention. (2011). Americans consume too much 

sodium (salt)  Retrieved September 20, 2013, from 

http://www.cdc.gov/features/dssodium/ 

Centers for Disease Control and Prevention. (2012). Health, United States, 2011  

Retrieved May 14, 2013, from http://www.cdc.gov/nchs/hus.htm 

Chiuve, S. E., Rexrode, K. M., Spiegelman, D., Logroscino, G., Manson, J. E., & Rimm, 

E. B. (2008). Primary prevention of stroke by healthy lifestyle. Circulation, 

118(9), 947-954. doi: 10.1161/CIRCULATIONAHA.108.781062 



 
 

 
87 

 

Choi, J., Wilbur, J., & Kim, M. J. (2011). Patterns of leisure time and non-leisure time 

physical activity of Korean immigrant women. Health Care for Women 

International, 32(2), 140-153. doi: 10.1080/07399332.2010.508131 

Craig, C. L., Marshall, A. L., Sjostrom, M., Bauman, A. E., Booth, M. L., Ainsworth, B. 

E., . . . Oja, P. (2003). International physical activity questionnaire: 12-country 

reliability and validity. Medicine and Science in Sports and Exercise, 35(8), 1381-

1395. doi: 10.1249/01.MSS.0000078924.61453.FB 

DeLemos, C. D., Atkinson, R. P., Croopnick, S. L., Wentworth, D. A., & Akins, P. T. 

(2003). How effective are "community" stroke screening programs at improving 

stroke knowledge and prevention practices? Results of a 3-month follow-up study. 

Stroke, 34(12), e247-249. doi: 10.1161/01.STR.0000098901.97350.7D 

Everett, B., Salamonson, Y., & Davidson, P. M. (2009). Bandura's exercise self-efficacy 

scale: validation in an Australian cardiac rehabilitation setting. International 

Journal of Nursing Studies, 46(6), 824-829. doi: 10.1016/j.ijnurstu.2009.01.016 

Fogle, C. C., Oser, C. S., Troutman, T. P., McNamara, M., Williamson, A. P., Keller, 

M., . . . Harwell, T. S. (2008). Public education strategies to increase awareness of 

stroke warning signs and the need to call 911. Journal of Public Health 

Management and Practice 14(3), e17-22. doi: 

10.1097/01.PHH.0000316496.78282.47 

Galimanis, A., Mono, M. L., Arnold, M., Nedeltchev, K., & Mattle, H. P. (2009). 

Lifestyle and stroke risk: a review. Current Opinion in Neurology, 22(1), 60-68. 

doi: 10.1097/WCO.0b013e32831fda0e 



 
 

 
88 

 

Goldstein, L. B., Bushnell, C. D., Adams, R. J., Appel, L. J., Braun, L. T., Chaturvedi, 

S., . . . Pearson, T. A. (2011). Guidelines for the primary prevention of stroke: A 

guideline for healthcare professionals from the American Heart 

Association/American Stroke Association. Stroke, 42(2), 517-584. doi: 

10.1161/STR.0b013e3181fcb238 

Gutierrez-Jimenez, E., Gongora-Rivera, F., Martinez, H. R., Escamilla-Garza, J. M., & 

Villarreal, H. J. (2011). Knowledge of ischemic stroke risk factors and warning 

signs after a health education program by medical students. Stroke, 42(4), 897-

901. doi: 10.1161/STROKEAHA.110.597062 

Hong, K.-S., Bang, O. Y., Kim, J. S., Heo, J. H., Yu, K.-H., Bae, H.-J., . . . Yoon, B.-W. 

(2013). Stroke statistics in Korea: Part II stroke awareness and acute stroke care, 

A report from the Korean stroke society and clinical research center for stroke. 

Journal of Stroke, 15(2), 67-77.  

Hwang, S. Y., & Zerwic, J. J. (2006). Knowledge of stroke symptoms and risk factors 

among Korean immigrants in the United States. Research in Nursing and Health, 

29(4), 337-344. doi: 10.1002/nur.20144 

Jang, H. J., & Shin, Y. H. (1999). The cultural verification and psychometric evaluation 

of the exercise benefits/barriers scale for Korean adults with chronic diseases. 

Paper presented at the The 1st Asian-Pacific Nursing Congress Conference, Seoul, 

Korea.  

Jones, S. P., Jenkinson, A. J., Leathley, M. J., & Watkins, C. L. (2010). Stroke 

knowledge and awareness: An integrative review of the evidence. Age Ageing, 

39(1), 11-22. doi: 10.1093/ageing/afp196 



 
 

 
89 

 

Kim, M. J., Lee, S. J., Ahn, Y. H., Bowen, P., & Lee, H. (2008). Nutrient Profiles of 

Korean-Americans, Non-Hispanic Whites and Blacks With and Without 

Hypertension in the United States. Asian Nursing Research, 2(3), 141-149.  

Korean American US Census Resource Center. (2011). Korean population in the United 

States  Retrieved May 14, 2013, from http://koreancensus.org/xe/5609#0 

Korean Nutrition Society. (2010). Dietary reference intakes for Koreans (1st ed.). Seoul: 

Korea. 

Kozub, E. (2010). Community stroke prevention programs: an overview. J Neurosci Nurs, 

42(3), 143-149.  

Lee, H. B., Hanner, J. A., Cho, S. J., Han, H. R., & Kim, M. T. (2008). Improving access 

to mental health services for korean american immigrants: moving toward a 

community partnership between religious and mental health services. Psychiatry 

Investigation, 5(1), 14-20. doi: 10.4306/pi.2008.5.1.14 

Lee, S., Ma, G. X., Juon, H. S., Martinez, G., Hsu, C. E., & Bawa, J. (2011). Assessing 

the needs and guiding the future: findings from the health needs assessment in 13 

Asian American communities of Maryland in the United States. Journal of 

Immigrant and Minority Health, 13(2), 395-401. doi: 10.1007/s10903-009-9310-3 

Lee, Y. H., Lee, J., Kim, M. T., & Han, H. R. (2009). In-depth assessment of the 

nutritional status of Korean American elderly. Geriatric Nursing, 30(5), 304-311. 

doi: 10.1016/j.gerinurse.2009.02.001 

Martinez, E., Tatum, K. L., Glass, M., Bernath, A., Ferris, D., Reynolds, P., & Schnoll, R. 

A. (2010). Correlates of smoking cessation self-efficacy in a community sample 



 
 

 
90 

 

of smokers. Addictive Behaviors, 35(2), 175-178. doi: 

10.1016/j.addbeh.2009.09.016 

Ministry of Food and Drug Safety. (2012). The actual size of the dining nutrition kit  

Retrieved September 23, 2013, from 

http://www.mfds.go.kr/nutrition/ebook/20130425/main.html 

Naar-King, S., Kolmodin, K., Parsons, J., & Murphy, D. (2010). Psychsocial factors and 

substance use in high-risk youth living with HIV: A multi-site study. AIDS care, 

22(4), 475-482.  

Oh, J. Y., Yang, Y. J., Kim, B. S., & Kang, J. H. (2007). Validity and reliability of 

Korean version of International Physical Activity Questionnaire (IPAQ) short 

form. Journal of the Korean Academy of Family Medicine, 28(7), 532-541.  

Sallis, J. F., Pinski, R. B., Grossman, R. M., Patterson, T. L., & Nader, P. R. (1988). The 

development of self-efficacy scales for healthrelated diet and exercise behaviors. 

Health Education Research, 3(3), 283-292.  

Sawchuk, C. N., Russo, J. E., Charles, S., Goldberg, J., Forquera, R., Roy-Byrne, P., & 

Buchwald, D. (2011). Does Pedometer Goal Setting Improve Physical Activity 

among Native Elders? Results from a Randomized Pilot Study. American Indian 

and Alaska Native Mental Health Research, 18(1), 23-41.  

Sechrist, K. R., Walker, S. N., & Pender, N. J. (1987). Development and psychometric 

evaluation of the exercise benefits/barriers scale. Research in Nursing and Health, 

10(6), 357-365.  



 
 

 
91 

 

Shin, C.-N. (2008). Predictors of physical activity and healthy eating of Korean adults in 

the United States.  (Doctoral dissertation, Saint Louis University).  Available from 

ProQuest Dissertations and Theses database. (UMI No. 3351870)   

Shin, C. N., & Lach, H. (2011). Nutritional issues of Korean Americans. Clinical Nursing 

Research, 20(2), 162-180. doi: 10.1177/1054773810393334 

Shin, Y., Jang, H., & Pender, N. J. (2001). Psychometric evaluation of the exercise self-

efficacy scale among Korean adults with chronic diseases. Research in Nursing 

and Health, 24(1), 68-76. doi: 10.1002/1098-240X(200102)24:1<68::AID-

NUR1008>3.0.CO;2-C 

Shin, Y. H., Hur, H. K., Pender, N. J., Jang, H. J., & Kim, M. S. (2006). Exercise self-

efficacy, exercise benefits and barriers, and commitment to a plan for exercise 

among Korean women with osteoporosis and osteoarthritis. International Journal 

of Nursing Studies, 43(1), 3-10. doi: 10.1016/j.ijnurstu.2004.10.008 

Ton, T. G., Steinman, L., Yip, M. P., Ly, K. A., Sin, M. K., Fitzpatrick, A. L., & Tu, S. P. 

(2011). Knowledge of cardiovascular health among Chinese, Korean and 

Vietnamese immigrants to the US. Journal of Immigrant and Minority Health, 

13(1), 127-139. doi: 10.1007/s10903-010-9340-x 

Tudor-Locke, C., Craig, C. L., Aoyagi, Y., Bell, R. C., Croteau, K. A., Bourdeaudhuij, I. 

D., . . . Blair, S. N. (2011). How many steps/day are enough? For older adults and 

special populations. International Journal of Behavioral Nutrition and Physical 

Activity 8, 80. doi: 10.1186/1479-5868-8-80 



 
 

 
92 

 

Tudor-Locke, C. E., & Myers, A. M. (2001). Methodological considerations for 

researchers and practitioners using pedometers to measure physical (ambulatory) 

activity. Research Quarterly for Exercise and Sport, 72(1), 1-12.  

U.S. Census Bureau. (2013). Asians fastest-growing race or ethnic group in 2012, Census 

Bureau reports  Retrieved September 15, 2013, from 

http://www.census.gov/newsroom/releases/archives/population/cb13-112.html 

U.S. Department of Agriculture and U.S. Department of Health and Human Services. 

(2010). Dietary Guidelines for Americans, 2010 (7th ed.). Washington, DC: U.S. 

Government Printing Office. 

U.S. Department of Health and Human Services. (2008). 2008 physical activity 

guidelines for Americans  Retrieved May 1, 2013, from 

http://www.health.gov/paguidelines/guidelines/default.aspx#toc 

Walker, S. N., Pullen, C. H., Hertzog, M., Boeckner, L., & Hageman, P. A. (2006). 

Determinants of older rural women's activity and eating. Western Journal of 

Nursing Research, 28(4), 449-468; discussion 469-474. doi: 

10.1177/0193945906286613 

White, S. M., Wojcicki, T. R., & McAuley, E. (2009). Physical activity and quality of life 

in community dwelling older adults. Health and Quality of Life Outcomes, 7, 10. 

doi: 10.1186/1477-7525-7-10 

Worthmann, H., Schwartz, A., Heidenreich, F., Sindern, E., Lorenz, R., Adams, H. A., . . . 

Dengler, R. (2012). Educational campaign on stroke in an urban population in 

Northern Germany: influence on public stroke awareness and knowledge. Int J 

Stroke. doi: 10.1111/j.1747-4949.2012.00809.x 



 
 

 
93 

 

Yang, E. J., Chung, H. K., Kim, W. Y., Bianchi, L., & Song, W. O. (2007). Chronic 

diseases and dietary changes in relation to Korean Americans' length of residence 

in the United States. Journal of the American Dietetic Association, 107(6), 942-

950. doi: 10.1016/j.jada.2007.03.005 

Yang, K. (2007). Self-assessments of health by Korean immigrant women. Health Care 

for Women International, 28(4), 329-338. doi: 10.1080/07399330601179836 

Yang, K., Laffrey, S. C., Stuifbergen, A., Im, E. O., May, K., & Kouzekanani, K. (2007). 

Leisure-time physical activity among midlife Korean immigrant women in the US. 

Journal of Immigrant and Minority Health / Center for Minority Public Health, 

9(4), 291-298. doi: 10.1007/s10903-007-9039-9 

Yvonne Chan, Y. F., Nagurka, R., Richardson, L. D., Zaets, S. B., Brimacombe, M. B., & 

Levine, S. R. (2010). Effectiveness of stroke education in the emergency 

department waiting room. Journal of Stroke Cerebrovascular Diseases, 19(3), 

209-215. doi: 10.1016/j.jstrokecerebrovasdis.2009.04.009  



 
 

 
94 

 

Chapter 5. Discussion 

This chapter presents discussion of the findings, specifically focusing on the three 

manuscripts. The next step for future research is also discussed.  

 

5.1. Summative Discussions of the Manuscripts and Study Findings 

Manuscript 1: The effects of exercise-based rehabilitation on balance and gait for 

stroke patients: A systematic review 

In this review, determining the efficacy of particular types and amounts of 

exercise for balance and walking ability was difficult due to the heterogeneous 

characteristics of stroke survivors and study designs. Based on the articles in this review, 

aerobic exercise is shown to be beneficial to improving chronic stroke survivors’ balance 

and presumably, their level of activity. In addition, there is evidence that timing plays a 

role in improving balance in rehabilitation. This finding supports that early intervention is 

critical to optimize rehabilitation (Duncan et al., 2005). For improvements in balance 

after stroke, a regimen of at least 6 weeks, 1 hour per session, 3-5 times per week for 

balance was recommended. To improve walking competency for stroke survivors, gait-

oriented walking exercise has been proven to be effective in any phase of recovery and 

with any level of ambulatory ability. In addition, stroke survivors who initiated early 

rehabilitation with gait-oriented exercise showed greater improvement in walking ability. 

These findings suggest that early intervention or a specific intervention may be 

instrumental in upgrading walking transition from household to limited community 

ambulation, from limited to full community ambulation, or from household to full 

community ambulation. This finding is in accordance with the study findings of van de 
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Port and colleagues (2007). A regimen of at least 4-weeks, 20-30 minutes, 3-5 times per 

week of gait oriented exercise is recommended.  

Recovery of balance and walking ability is important to live independently and 

reduce fall risk for individuals living with stroke (Lamb et al., 2003). The findings 

suggest that ideal rehabilitation intervention for stroke survivors includes a combination 

of gait, balance, and aerobic exercises. Gordon and colleagues (2004) also found support 

for this combination exercises for ideal rehabilitation of stroke survivors. The study 

found evidence to support this regimen for balance and exercise, but it should be 

customized for individual participants and appropriate to their level of functional 

impairment. Future studies need to be conducted with a larger sample size and a 

longitudinal design to improve generalizability and examine the long-term effects. In 

addition, further studies are needed to examine optimal intensity and timely application 

of exercise programs to improve outcomes in different recovery stages after stroke. 

 

Manuscript 2: Translation and Psychometric Evaluation of the Self-Efficacy for 

Exercise Scale for Older Adults 

Using the guideline suggested by Flaherty et al. (1988), the K-SEE scale obtained 

cross-cultural equivalence by assessment of content equivalence (content relevance by 

expert review of forward translation), semantic equivalence (similar meaning of each 

item by expert review of back translation), and criterion equivalence (criterion validity 

using the relationship with K-ESE scale). When researchers and healthcare providers 

need to develop educational interventions or instruments for immigrants who have 

language barriers, such as older Korean Americans, the study suggests that interventions 
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and instruments should be provided in the participants' language through translation and 

validation process. 

The study findings provided preliminary evidence for the reliability of internal 

consistency and concurrent and construct validity of the Korean version of SEE (K-SEE) 

scale, showing that it can be used as a reliable and valid tool to measure exercise self-

efficacy. Previous studies have also found support for concurrent validity and acceptable 

internal consistency in the English and Chinese versions (Lee, et al., 2009; Resnick & 

Jenkins, 2000). Due to small sample size, the findings of EFA should be interpreted with 

caution. In future studies, the psychometric properties of the K-SEE scale need to be 

further tested with a larger sample size possessing a greater diversity of characteristics in 

different populations, such as Korean communities. Administering the K-SEE scale to 

Koreans in Korea would be useful to verify the reliability and validity of the measure. 

 

Manuscript 3: Effects of a Theory-Based Stroke Prevention Program in Korean 

Americans: A Pilot Study 

The manuscript 3 reported and discussed major findings. In addition, we also find 

some other important findings and will be discussed in this chapter (e.g., engagement in 

the study).  

Participant's Engagement in the TBSP Program.  During the eight weeks of 

the intervention periods, attrition rate was 1.4% (n = 1) in the control group and the rest 

of 72 participants stayed in their research groups.  In the intervention group, the average 

attendance rate was 80.41% (range: 70.27 - 89.19%), and 14 participants (38.90%) 

attended all eight lectures and discussion sessions. The top three topics with highest 

attendance rate were: 1) stroke overview (89.19%), 2) physical activity I (86.49%), and 3) 
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controllable risk factor management (83.78%). Common reasons for absence from classes 

were vacation and family issues (e.g., care of grandchildren, appointment with clinic). 

For the pedometer data, 68 individuals (94.4%) participated in the follow-up data 

collection and five (5.6%) were lost due to vacation schedule and family emergency 

issues. The study found that having some recreational time helped the participants relax 

and get to know each other, facilitating small group discussions. This study's 

participation rate was similar to two studies; one conducted with urban Chinese adults 

aged 35 years and older (80%) and one conducted with African American women 

working at a beauty shop (83%) (Fang, et al.,1999; Kleindorfer, et al., 2008). In an 

additional study, the attendance rate for a stroke education session was approximately 40% 

for Irish semi-rural community-dwelling adults aged more than 40 years (O'Callaghan, 

Murphy, Loane, Farrelly, & Horgan, 2012).  

As a strategy for recruitment and retention, incentives (gift card $10 value) and 

regular reminder calls were provided. Phone calls were especially useful to not only 

remind the participants of upcoming classes and surveys but also to listen to participants' 

questions and concerns. The study found that phone calls can be used as an approach to 

reduce attrition. One of the challenges faced by older Korean Americans was a lack of 

transportation. This study was conducted during the summer vacation of the senior 

centers. During the semester, the senior center provided transportation for seniors, but it 

stopped when summer vacation began. There were additional residents who were 

interested in participating in this study but were unable to do so because of a lack of 

transportation. 
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5.2. Future Directions 

As a next step of this dissertation research, future studies are proposed as follows:  

The pilot study will be replicated in Koreans, who are similar to Korean 

Americans in terms of stroke prevalence and risk factors. To improve the generalizability 

of the main study findings, a randomized controlled trial with a larger sample with more 

diverse characteristics can be proposed. In addition, further studies with a longitudinal 

design are needed. These improvements will not only provide sufficient power to detect 

statistical significance but also allow researchers to examine long-term effects (e.g., 

stroke knowledge retention and healthy behavior adoption and maintenance). Considering 

the high Internet usage among Korean adults (60%), and that the majority of who use the 

Internet to get information or data (≥ 91.0%) (Korea Internet & Security Agency, 2013), 

future studies can be conducted using a web-based approach. This can contribute to 

increasing participation of the Korean adult population in studies and surveys, giving 

them a chance for more input regarding health interventions.  

For a next future study, an intervention study using a health education program 

can be proposed for Koreans and/or Korean Americans. As the study findings showed 

that older KAs consume high levels of sodium, an education can be provided focused on 

healthy dietary choice, recipes, and strategies to reduce dietary sodium intake (e.g., 

reducing bowl size, reducing portion size of soup, eating low-sodium kimchi, or soybean 

paste soup made with fermented low salt soybeans) (Lee & Mok, 2010; Son, Park, Lim, 

Kim, & Jeong, 2007; Song et al., 2013; Yu & Hwang, 2011). This will contribute to 

helping them to reduce risk of stroke and other cardiovascular diseases. 
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Regarding physical activity interventions and measures for older Korean 

American adults, researchers need to include the K-SEE scale to assess self-efficacy 

related to physical activity. Using the scale will contribute to helping identify the role of 

self-efficacy in initiation and maintenance of physical activity in older KAs. In addition, 

the scale can be used for testing effectiveness of self-efficacy theory-based physical 

activity interventions. For example, the pilot study showed that there were unmet needs 

for physical activity when compared to physical activity guidelines. When the self-

efficacy theory-based physical activity interventions are implemented, using the scale 

could give researchers information about the relationship between self-efficacy and 

performance of physical activity. 

 

5.3. Conclusion 

The pilot study findings demonstrated that older Korean Americans are at risk of 

stroke. Participants showed their interest and willingness to engage in the TBSP program. 

The findings demonstrated some improvement in stroke knowledge and healthy 

behaviors after using the culturally focused lifestyle behavior modification program, 

TBSP. Further studies are needed to encourage reducing sodium intake in this population 

by providing variety of strategies for sodium consumption reduction. More studies are 

needed with larger and more diverse older KA samples to improve generalizability of the 

findings.  
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Appendix B. Instruments for the Dissertation Study - English Version 

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 

 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives.  The questions will ask you about the time you spent being physically active 
in the last 7 days.  Please answer each question even if you do not consider yourself to be an 
active person.  Please think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder than 
normal.  Think only about those physical activities that you did for at least 10 minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical activities like 

heavy lifting, digging, aerobics, or fast bicycling?  
 

_____ days per week  
 

   No vigorous physical activities  Skip to question 3 
 
 
2. How much time did you usually spend doing vigorous physical activities on one of those 

days? 
 

_____ hours per day  
_____ minutes per day  
 

  Don’t know/Not sure  
 
 
Think about all the moderate activities that you did in the last 7 days.  Moderate activities refer 
to activities that take moderate physical effort and make you breathe somewhat harder than 
normal.  Think only about those physical activities that you did for at least 10 minutes at a time. 
 
 
3. During the last 7 days, on how many days did you do moderate physical activities like 

carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not include 
walking. 

 
_____ days per week 
 

   No moderate physical activities  Skip to question 5 
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4. How much time did you usually spend doing moderate physical activities on one of 

those days? 
 

_____ hours per day 
_____ minutes per day 
 

  Don’t know/Not sure  
 

 
Think about the time you spent walking in the last 7 days.  This includes at work and at home, 
walking to travel from place to place, and any other walking that you have done solely for 
recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?   
 

_____ days per week 
  

   No walking     Skip to question 7 
 
 
6. How much time did you usually spend walking on one of those days? 
 

_____ hours per day 
_____ minutes per day  
 

  Don’t know/Not sure  
 

 
The last question is about the time you spent sitting on weekdays during the last 7 days.  Include 
time spent at work, at home, while doing course work and during leisure time.  This may include 
time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 
 

7. During the last 7 days, how much time did you spend sitting on a week day? 
 

_____ hours per day  
_____ minutes per day  
 

  Don’t know/Not sure  
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Pedometer Log Sheet 
User ID : ___________________________ 

 
 Week ___ 

 
( __/__/__ 

 ~ 
__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 

__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 

__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 
__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 

__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 

__/__/__ ) 

Week ___ 
 

( __/__/__ 
~ 

__/__/__ ) 
New 
Daily 
Steps 
Goal 

 
Baseline 
week 

      

 Daily 
Steps 
Total 

Daily  
Steps  
Total 

Daily  
Steps  
Total 

Daily  
Steps 
Total 

Daily 
Steps 
Total 

Daily 
Steps 
Total 

Daily 
Steps 
Total 

Day 1        

Day 2        

Day 3        

Day 4        

Day 5        

Day 6        

Day 7        

Average 

steps 
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Exercise Self-Efficacy Scale 

DIRECTIONS: A number of situations are described below that can make it hard to stick to 
exercise regularly (3 or more times a week). On the items below, please rate your confidence that 
you can perform exercise on a regular basis. Please rate your degree of confidence by recording 
in each of the blank spaces a number from 0 to 100 using the scale below. 
<Example> 

0 10 20 30 40 50 60 70 80 90 100 
 
Cannot do at all         

  
Moderately certain do 

    
 Certain can do 

 
 Scores 

Items 0 10 20 30 40 50 60 70 80 90 100 

1. When I am feeling tired            

2. When I am feeling under pressure from 
work             

3. During bad weather             

4. After recovering from an injury that caused 
me to stop exercising            

5. During or after experiencing personal 
problems             

6. When I am feeling depressed             

7. When I am feeling anxious             

8. After recovering from an illness that caused 
me to stop exercising            

9. When I feel physical discomfort when I 
exercise             

10. After a vacation             

11. When I have too much work to do at home             

12. When visitors are present             
13. When there are other interesting things to 

do             

14. If I don’t reach my exercise goals             

15. Without support from my family or friends             

16. During a vacation             

17. When I have other time commitments             

18. After experiencing family problems            
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EXERCISE BENEFITS SCALE 
 
DIRECTIONS: Below are statements that relate to ideas about exercise. Please indicate the 
degree to which you agree or disagree with the statements by circling SA for strongly agree, A for 
agree, D for disagree or SD for strongly disagree. 
 

 SA A D SD 
1. I enjoy exercise.     
2. Exercise decreases feelings of stress and tension for me.     
3. Exercise improves my mental health.     
4. Exercise increases my muscle strength.     
5. Exercise gives me a sense of personal accomplishment.     
6. Exercising makes me feel relaxes.     
7. Exercising lets me have contact with friends and persons I 

enjoy 
    

8. Exercising increases my level of physical fitness.     
9. My muscle tone is improved with exercise.     
10. Exercising improves functioning of my cardiovascular system.     
11. I have improved feelings of well being from exercise.     
12. Exercise increases my stamina.     
13. Exercise improves my flexibility.     
14. My disposition is improved by exercise.     
15. Exercising helps me sleep better at night.     
16. I will live longer if I exercise.     
17. Exercise helps me decrease fatigue.     
18. Exercising is a good way for me to meet new people.     
19. My physical endurance is improved by exercising.     
20. Exercising improves my self-concept.     
21. Exercising increases my mental alertness.     
22. Exercise allows me to carry out normal activities without 

becoming tired. 
    

23. Exercise improves the quality of my work.     
24. Exercise is good entertainment for me.     
25. Exercising increases my acceptance by others.     
26. Exercise improves overall body functioning for me.     
27. Exercise improves the way my body looks.     



 
 

 
125 

 

24-hour Diet Recall Form 

User ID: ______________________ 

The following table is to investigate your food intake for 24 hours a day. This also includes 
beverages, condiments, and snacks. Please answer as specifically as possible.  
 

 Food name and amount Food ingredients and amount 
Breakfast  

 
 
 
 
 
 
 

 

Snack  
 
 
 

 

Lunch  
 
 
 
 
 
 
 
 

 

Snack  
 
 
 

 

Dinner  
 
 
 
 
 
 
 
 
 
 
 

 

Snack  
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Eating Habits Confidence Survey 
 
Below is a list of things people might do while trying to change their eating habits. Whether you 
are trying to change your eating habits or not, please rate how confident you are that you could 
really motivate yourself to do things like the list below consistently, for at least six months. 
 
<Example>  

1 2 3 4 5 N/A 
 
I know I can not 

 
            Maybe I can 

 
I know I can 

 
Does Not Apply 

 
How confident are you that you can do these things? 
 

 1 2 3 4 5 N/A 
1. Stick to low fat, low salt foods when I feel 

depressed, bored, or tense. 
      

2. Stick to low fat, low salt foods when there is high 
fat, high salt food readily available at a party. 

      

3. Stick to low fat, low salt foods when dining with 
friends or co-workers. 

      

4. Stick to low fat, low salt foods when the only snack 
close by is available from a vending machine. 

      

5. Stick to low fat, low salt foods when I am along, and 
there is no one to watch me. 

      

6. Eat smaller portions at dinner.       
7. Cook smaller portions so there are no leftovers.       
8. Eat lunch as a main meal of the day, rather than 

dinner. 
      

9. Eat smaller portions of food at a party.       
10. Eat salads for lunch.       
11. Add less salt than the recipe calls for.       
12. Eat unsalted peanuts, chips, crackers, and pretzels.       
13. Avoid adding salt at the table.       
14. Eat unsalted, unbuttered popcorn.       
15. Keep the salt shaker off the kitchen table.       
16. Eat meatless (vegetarian) entrees for dinner.       
17. Substitute low or non-fat milk for whole milk at 

dinner. 
      

18. Cut down on gravies and cream sauce.       
19. Eat poultry and fish instead of red meat at dinner.       
20. Avoid ordering red meat (beef, pork, ham, lamb) at 

restaurants. 
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Healthy Eating Benefits 

DIRECTION: Below are statements that relate to ideas about healthy eating. Healthy eating 
means eating a diet high in fruits, vegetables, whole grains, fat-free or low-fat milk and milk 
products, lean meats, poultry, fish, beans, eggs, and nuts, and low in saturated fats, trans fats, 
cholesterol, salt, and added sugars. Please indicate the degree to which you agree or disagree with 
the statements by marking an (V) in the box: 

SA for strongly agree, A for agree, D for disagree, or SD for strongly disagree 

 SA A D SD 
1. Eating according to the healthy dietary guidelines helps me to 

stay healthier. 
    

2. Increasing the fiber in my diet reduces my chances of getting 
colon (bowel) cancer 

    

3. Reducing the fat in my diet reduces my chances of getting 
breast cancer 

    

4. Reducing the fat in my diet reduces my chances of getting 
coronary heart disease 

    

5. Healthy eating makes me feel better     
6. Healthy eating helps me to lose weight     
7. Eating according to healthy dietary guidelines makes me look 

more attractive 
    

8. Healthy eating helps me to be more fit     
9. Eating according to healthy dietary guidelines helps me to 

have more energy 
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Patient Health Questionnaire-9 
 

Over the last 2 weeks, how often have you been bothered by 
any of the following problems? 
(Use "V" to indicate your answer) 

Not 
at 

 all 

Several 
days 

More 
than 

half the 
days 

Nearly 
every 
day 

1. Little interest or pleasure in doing things     
2. Feeling down, depressed, or hopeless     
3. Trouble falling or staying asleep, or sleeping too much     
4. Feeling tired or having little energy     
5. Poor appetite or overeating     
6. Feeling bad about yourself- or that you are a failure or have 

let yourself or your family down 
    

7. Trouble concentrating on things, such as reading the 
newspaper or watching television 

    

8. Moving or speaking so slowly that other people could have 
noticed? Or the opposite- being so fidgety or restless that 
you have been moving around a lot more than usual 

    

9. Thoughts that you would be better off dead or of hurting 
yourself in some way 

    

 

If you checked off any problems, how difficult have these problems made it for you to do your 
work, take care of things at home, or get along with other people? 

Not difficult at all Somewhat difficult Very difficult Extremely difficult 
□ □ □ □ 
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Stroke Knowledge Test 
 
This questionnaire asks about your stroke knowledge. Please read the following questions and 
choose the best answer. 
 
1. In what part of the body does a stroke occur? (Select one) 

(1) Heart  
(2) Lungs  
(3) Brain  
(4) Kidneys 
(5) Don't know/ not sure 

 
2. Which one is the most common type of a stroke? (Select one) 

(1) when blood flow to part of the brain is blocked 
(2) when a blood vessel in the brain ruptures 
(3) when you have a heart attack 
(4) when your blood glucose has dropped 
(5) Don't know/ not sure 

 
Which of the following are warning signs/symptoms of stroke? (Select one for each question) 

3. Sudden numbness or weakness in arm or leg Yes No Don't know/not sure 
4. Sudden blurred vision Yes No Don't know/not sure 
5. Sudden severe headache for no known reason Yes No Don't know/not sure 
6. Sudden slurred speech of confusion Yes No Don't know/not sure 
7. Sudden trouble loss of balance or coordination Yes No Don't know/not sure 
8. Sudden chest pains Yes No Don't know/not sure 
9. Sudden severe gastric problems Yes No Don't know/not sure 

 
10. What should you do if you think someone is having a stroke? (Select one) 

(1) Only call 9-1-1 if the symptoms continue for 24 hours 
(2) Call the family doctor to make an appointment 
(3) Tell him/her to lie down and take a nap 
(4) Call 9-1-1 for an ambulance immediately. 
(5) Don't know/ not sure 

 
11. If a person has an ischemic stroke, how quickly should the person be treated to minimize the 

likelihood of long-term disability? (Select one) 
(1) Within 30 minutes 
(2) Within 3 hours 
(3) Within 12 hours 
(4) Within 24 hours 
(5) Don't know/ not sure 
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12. The signs of transient ischemic attack (TIA) disappear (Select one) 
(1) Within 24 hours 
(2) Within 72 hours 
(3) Within 1 week 
(4) Within 1 month 
(5) Don't know/ not sure 

 
13. Which of the following strategies will help in preventing stroke? (Select one) 

(1) Do regular physical activity 
(2) Limit alcohol drinking 
(3) Quit smoking 
(4) All of the above 
(5) Don't know/ not sure 

 
Which of the following are risk factors for stroke? (Select one for each question) 

14. High blood pressure Yes No Don't know/not sure 
15. Diabetes (high blood sugar) Yes No Don't know/not sure 
16. High cholesterol Yes No Don't know/not sure 
17. Heart disease Yes No Don't know/not sure 
18. Smoking Yes No Don't know/not sure 
19. Excessive alcohol drinking Yes No Don't know/not sure 
20. Arthritis Yes No Don't know/not sure 
21. Osteoporosis Yes No Don't know/not sure 

 
22. Research suggests that you can prevent stroke by being physically active. Based on physical 

activity guidelines for Americans, how much physical activity is recommended for adults and 
older adults? (Select one) 
(1) 30 minutes of moderate-intensity aerobic activity - 5 days a week 
(2) 1 hour of moderate-intensity aerobic activity - 5 days a week 
(3) 30 minutes of vigorous-intensity aerobic activity - 5 days a week 
(4) 1 hour of vigorous-intensity aerobic activity - 5 days a week 
(5) Don't know/ not sure 

 
23. Which of the following are health benefits of physical activity? (Select one) 

(1) Physical activity can help prevent stroke and high blood pressure. 
(2) Physical activity helps you to achieve and maintain a healthy weight. 
(3) Physical activity helps you to improve your mood. 
(4) All of the above 
(5) Don't know / not sure 
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24. When you make an optimal diet plan to prevent stroke, which of the following represents a 
healthy choice? (Select one) 
(1) Saturated fats 
(2) Cholesterol 
(3) Vegetables or fruits 
(4) Salts 
(5) Don't know / not sure 

 
25. How many servings of fruits and vegetables daily are recommended daily for stroke 

prevention?  (Select one) 
(1) 2 
(2) 3 
(3) 5 
(4) 7 
(5) Don't know / not sure 

 
 

Demographics 

Please answer the following questions so we can understand your background. 
 
1. What is your gender? 

(1) male (2) female 
 
2.  When is your date of birth (mm/dd/yyyy)?  ____/_____/_____ 
 
3. What is your marital status? 

(1) married 
(2) divorced 
(3) widowed 
(4) separated 
(5) not married, but living with a partner 
(6) single 
 

4. What is your highest grade in school that you have completed? 
(1) less than high school 
(2) high school 
(3) college or university 
(4) graduate school or more 

 
5. What is your weight and height? 

• Weight _________kg OR ________lb 
• Height _________cm OR ________ft. 

 
6. Whom do you live with right now? 

(1) Alone  
(2) With spouse or partner only  
(3) With children only 
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(4) With spouse and children 
(5) With others (please specify): ________________________ 

 
7. What is your religion? 

(1) Protestant  
(2) Catholic  
(3) Buddhism 
(4) None 
(5) Other (please specify):____________________________ 

 
8. What is your family income (per year)? 

(1) 0—$19,999  
(2) $20,000—$39,999  
(3) $40,000—$49,999 
(4) $50,000—$69,999 
(5) $70,000+ 

 
9. When did you come to the U.S.? ________year _________month 
 
10. How old were you when you came to the U.S.? ___________years old 
 
11. How often do you eat Korean food?    ________times / week 
 
12. Who primarily prepares and cooks food? 

(1) Yourself (2) Spouse (3) Roommate (4) Children (5) Other: _____________ 
 
13. Who primarily does the grocery shopping?  

(1) Yourself (2) Spouse (3) Roommate (4) Children (5) Other: _____________ 
 
14. Is there a Korean market to buy Korean food or ingredients in your city?  

(1) No   (2) Yes 
 
15. In general, how would you rate your health? 

(1) Poor (2) Fair (3) Good (4) Very good (5) Excellent 
 
16. Have you ever received any stroke prevention education before? 

(1) Yes, I have ever received it before 
(2) No, I have not received it before 
(3) Don't remember 

 
17. Where did you obtain information about stroke? (Check all that apply) 

(1) Family members or friends 
(2) TV or radio 
(3) Magazine or newspaper 
(4) Doctor or Nurse 
(5) Church 
(6) None 
(7) Other: Please specify this ____________ 
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18. Have you ever been told by a doctor, nurse, or other health professional that you have any of 
following conditions? (Please check all conditions that apply) 
 

High blood pressure Yes No 
Bronchitis Yes No 
Diabetes (high blood sugar) Yes No 
High cholesterol Yes No 
Cancer Yes No 
Asthma/Allergies Yes No 
Osteoporosis Yes No 
Arthritis Yes No 
Stroke Yes No 
Kidney disease Yes No 
Heart disease Yes No 
Liver problems Yes No 
Stomach ulcer Yes No 
Lung disease Yes No 
Depression Yes No 
Others (please name it):___________________ Yes No 

 
 
19. Are you taking any of the following medications? 
 

Blood pressure medication Yes No 
Diabetes medication Yes No 
Heart medication Yes No 
Cholesterol medication Yes No 
Anti-depression medication Yes No 
Osteoporosis medication Yes No 
Health supplements (Vitamins, Calcium, Glucosamine, etc) Yes No 
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Appendix C. Instruments for the Dissertation Study - Korean Version 

신체활동 

WHO 세계 신체활동 설문 

지난 7 일 자가 단축형 설문 

 

이 설문은 사람들이 평소에 하는 신체활동에 대해 알아보고자 만들어졌습니다. 설문은 

지난 7 일간 귀하가 신체활동에 소모한 시간에 대해 물을 것입니다. 귀하 스스로 

활동적이지 않다고 생각되시더라도 각 질문에 응답해 주시기 바랍니다. 직장에서 

집에서 하는 활동, 교통수단을 이용할 때 하는 활동, 여가 시간에 시행하는 활동, 운동 

또는 스포츠 모두를 포함하여 생각해 주시기 바랍니다. 

 

귀하가 지난 7 일간 하신 모든 격렬한 활동을 생각해 보십시오. 격렬한 신체활동이란 

힘들게 움직이는 활동으로서 평소보다 숨이 훨씬 더 차게 만드는 활동입니다. 한번에 

적어도 10 분 이상 지속한 활동만을 생각하여 응답해주시기 바랍니다. 

 

1.      지난 7 일간 무거운 물건 나르기, 달리기, 에어로빅, 빠른 속도로 자전거 타기 

등과 같은 격렬한 신체 활동을 며칠간 하였습니까? 

 

일주일에  _____ 일  

 

 격렬한 신체활동 없었음         3 번으로 가세요 

 

 

2.    그런 날 중 하루에 격렬한 신체활동을 하면서 보낸 시간이 보통 얼마나 됩니까? 

 

하루에 _______________ 시간 _______________ 분 

 

  모르겠다/확실하지 않다 

         

귀하가 지난 7 일간 하신 모든 중간정도 신체활동을 생각해 보십시오. 중간정도 

신체활동이란 중간정도 힘들게 움직이는 활동으로서 평소보다 숨이 조금 더 차게 

만드는 활동입니다. 한번에 적어도 10 분 이상 지속한 활동만을 생각하여 응답해주시기 

바랍니다. 

 

 

3.      지난 7 일간, 가벼운 물건 나르기, 보통 속도로 자전거 타기, 복식 테니스 등과 

같은 중간정도 신체 활동을 며칠간 하였습니까? 걷기는 포함시키지 마십시오. 

 

일주일에  _____ 일  

 

   중간정도 신체활동 없었음         5 번으로 가세요 
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4.    그런 날 중 하루에 중간정도의 신체활동을 하며 보낸 시간이 보통 얼마나 됩니까? 

 

하루에 _______________ 시간 _______________ 분 

 모르겠다/확실하지 않다 

 
 

지난 7 일간 걸은 시간을 생각해 보십시오. 직장이나 집에서, 교통 수단을 이용할 때 

걸은 것 뿐만 아니라 오락 활동, 스포츠, 운동, 여가 시간에 걸은 것도 포함됩니다. 

 

5.     지난 7 일간, 한번에 적어도 10 분 이상 걸은 날이 며칠입니까?  

 

일주일에  _____ 일  

 

   걷지 않았음                           7 번으로 가세요 

 

 

6.    그런 날 중 하루에 걸으면서 보낸 시간이 보통 얼마나 됩니까? 

             

하루에 _______________ 시간 _______________ 분 

 

  모르겠다/확실하지 않다 

 

 

마지막 질문은 지난 7 일간 주중에 앉아서 보낸 시간에 관한 것입니다. 여기에는 직장과 

집에서 학업이나 여가시간에 앉아서 보낸 시간이 포함됩니다. 또한 책상에 앉아 있거나, 

친구를 만나거나, 독서할 때 앉거나, 텔레비전을 앉아서 또는 누워서 시청한 시간이 

포함됩니다. 

 

7.    지난 7 일간, 주중에 앉아서 보낸 시간이 보통 얼마나 됩니까? 

 
하루에 _______________ 시간 _______________ 분 

 

  모르겠다/확실하지 않다 
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걷기 기록지 

사용자 ID  : ____________________________ 

 

 제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 

제___주 

 

(__/__/__ 

~ 

__/__/__) 

 
새 

보행수 

목표 

기본 주       

 총 

보행수/

일 

총 

보행수/

일 

총 

보행수/

일 

총 

보행수/

일 

총 

보행수/

일 

총 

보행수/

일 

총 

보행수/

일 

제 1 일        

제 2 일        

제 3 일        

제 4 일        

제 5 일        

제 6 일        

제 7 일        

이번 

주의 

평균 

보행수 
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신체활동: 자아효능감 

※  귀하는 아래에 주어진 상황에서 얼마나 규칙적으로 (주3회 이상) 운동을 할 수 

있다고 확신하는 지 해당하는 점수에 ∨표를 하여 주십시오. 다음 보기와 같이 확신하는 

정도가 높을수록 점수가 높습니다. 

<보기> 

0 10 20 30 40 50 60 70 80 90 100 

 

전혀 할 수 없다           보통으로 확신할 수 있다.  확실하게 할 수 있다. 

 

 점수 

문  항 0 10 20 30 40 50 60 70 80 90 100 

1. 피곤하다고 느낄 때            

2. 해야 할 일로 인해 부담감을 느낄 때            

3. 날씨가 안 좋을 때            

4. 몸이 다쳐서 운동을 중단했다가 

   회복한 뒤에 
           

5. 개인적인 어려움이 있거나 어려움을 

   겪고 난 후에 
           

6. 우울할 때            

7. 불안할 때            

8. 질병에 걸려 운동을 중단했다가 

   회복한 후에 
           

9. 운동시 신체적으로 불편함을 느낄 때            

10. 휴가 후에            

11. 집에 할 일이 아주 많을 때            

12. 방문객이 있을 때            

13. 흥미 있는 다른 할 일이 있을 때            

14. 내가 세운 운동 목표에 도달하지 

    못할  경우 
           

15. 내가 운동할 수 있도록 가족이나 

    친구가 날 지지해 주지 않을 때 
           

16. 휴가동안            

17. 시간을 써야 할 다른 일이 있을 때            

18. 가족간의 어려움을 겪은 후에            
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신체활동 - 유익성 

다음 질문들은 귀하의 신체 활동에 관한 의견을 묻는 것입니다. 각 문항에 동의하는 

정도를 (✓)표를 하여 답하여 주십시요. 

 매우 

동의 

동의 동의 

안함 

전혀 

동의 

안함 

1. 나는 운동을 즐긴다.      

2. 운동은 나의 스트레스나 긴장감을 줄여준다.     

3. 운동은 나의 정신건강을 향상시킨다.     

4. 운동은 내 근육의 힘을 증가시킨다.     

5. 운동은 내게 개인적인 성취감을 준다.     

6. 운동은 긴장을 풀어준다.     

7. 운동은 친구나 사람들과 사귀게 해 준다.     

8. 운동은 나의 체력을 증가시킨다.     

9. 운동으로 내 근력이 향상된다.     

10. 운동은 내 심장혈관 기능을 향상 시킨다.     

11. 나는 운동을 하면 더욱 평안해 진다.     

12. 운동은 나의 정력을 증강시킨다.     

13. 운동은 나의 유연성을 향상시킨다.     

14. 운동은 내 성격을 좋게 해 준다.     

15. 운동은 밤에 잠이 잘 오게 한다.     

16. 내가 운동을 한다면 더 오래 살 것이다.     

17. 운동은 내가 피로를 덜 느끼도록 한다.     

18. 운동은 내가 새로운 사람들을 만날 수 있는 좋은 

방법이다. 
    

19. 내 신체 지구력은 운동으로 향상된다.     

20. 운동은 내 자신에 대해 긍정적으로 생각하게 한다.     

21. 운동은 내 정신을 맑게 해 준다.     

22. 운동은 내가 피곤해 하지 않고 일상생활을 할 수 

있도록 한다. 
    

23. 운동은 내 업무의 질을 향상시킨다     

24. 운동은 내게 좋은 오락이다.     

25. 운동을 통해서 다른 사람들이 나를 더 많이 받아 

들이도록 한다. 
    

26. 운동은 나의 전체적인 신체기능을 향상시킨다.     

27. 운동은 나의 외모를 보기 좋게 한다.     
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24 시간 식이 회상표 

사용자 ID: ______________________ 

다음은 귀하가 24시간동안 섭취한 식품을 조사하기 위한 표입니다. 여기에는 음료수, 

양념, 그리고 스낵도 포함됩니다. 가능한한 구체적으로 답해주시기 바랍니다. 

 

 음식명 및 분량 재료명 및 분량 

아침  

 

 

 

 

 

 

 

 

간식  

 

 

 

 

점심  

 

 

 

 

 

 

 

 

간식  

 

 

 

 

저녁  

 

 

 

 

 

 

 

 

간식  
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건강식 섭취에 대한 자아 효능감  

귀하는 아래에 주어진 상황에서 얼마나 꾸준히 (적어도 6개월 이상) 기름기가 적고 짜지 

않은 음식을 먹을 수 있다고 확신하는지 해당하는 점수 (1 – 5)에 (✓) 표를 하여 

주십시오. 현재 건강상태로 인해 해당되지 않는 항목에 대해서는 “해당 없음”에 표를 

하여 주십시오.  

 

<보기>  

1 2 3 4 5 해당없음 
 

전혀 할 수 없다 

 

아마도 할 수 

있다 

 

확실히 할 수 있다 

 

해당없음 

 1 2 3 4 5 해당 

없음 

1. 우울하거나, 지루하거나, 긴장했을 때 기름기가 

적고 짜지 않은 음식을 먹는다. 

      

2. 모임이 있을 때 기름기가 많고 짠 음식이 

있어도 기름기가 적고 짜지 않은 음식을 

먹는다. 

      

3. 친구들이나 동료들과 함께 식사를 할 때에도 

기름기가 적고 짜지 않은 음식을 먹는다. 

      

4. 바로 옆에 있는 간식이라고는 자판기 스낵뿐일 

때에도 기름기가 적고 짜지 않은 것을 먹는다. 

      

5. 아무도 보는 사람이 없고 혼자 있을 때에도 

기름기가 적고 짜지 않은 음식을 먹는다. 

      

6. 저녁 식사 때 적은 양의 음식을 먹는다.       

7. 나머지 음식이 없도록 적은 양을 요리한다.       

8. 저녁보다는 점심을 주요 식사로 먹는다.       

9. 모임에서 적은 양의 음식을 먹는다.       

10. 점심에 샐러드를 먹는다.       

11. 요리법에 있는 것보다 소금을 적게 넣는다.       

12. 소금기가 없는 땅콩, 칩, 크래커, 프레젤을 

먹는다. 

      

13. 식사 중에 소금을 더 넣지 않는다.       

14. 소금과 버터를 넣지 않은 팝콘을 먹는다.       

15. 부엌 테이블에 소금 그릇을 아예 놓지 않는다.       

16. 저녁 식사 때 고기가 없는 야채 요리를 

먹는다. 

      

17. 저녁 식사 중 모든 성분이 함유된 우유 대신 

저지방 또는 지방이 아예 없는 우유를 마신다. 

      

18. 그래비와 크림 소스를 적게 먹는다       

19. 저녁 식사 중 소고기, 돼지고기, 양고기 대신 

닭고기나 칠면조, 또는 생선을 먹는다. 

      

20. 외식할 때 소고기, 돼지고기, 양고기, 햄 등을 

시켜 먹지 않는다.  
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건강식 섭취 : 유익성 

다음은 건강식 섭취와 관련된 질문들입니다. 건강식이란 과일, 야채, 정미하지 않은 

곡식류를 많이 먹고, 저지방 또는 지방을 모두 제거한 우유나 유제품, 소고기나 

돼지고기의 기름기 없는 살코기나 닭고기, 생선, 콩류, 계란, 견과류를 먹으며, 포화지방, 

콜레스테롤, 소금, 설탕이 적게 들어간 음식을 먹는 것입니다.  

각 문항에 동의하는 정도를 (✓)표를 하여 답하여 주십시오. 

 매우 

동의 

동의 동의 

안함 

전혀 

동의 

안함 

1. 건강식을 먹으면 건강을 유지하는데 도움이 된다.     

2. 섬유질을 많이 섭취하면 대장암에 걸릴 가능성이 

줄어든다. 

    

3. 지방질을 적게 섭취하면 유방암에 걸릴 가능성이 

줄어든다. 

    

4. 지방질을 적게 섭취하면 심장병에 걸릴 가능성이 

줄어든다. 

    

5. 건강식을 먹으면 기분이 좋아진다.     

6. 건강식을 먹으면 체중을 줄이는데 도움이 된다.     

7. 건강식을 먹게 되면 내가 좀 더 매력적으로 보이게 

된다. 

    

8. 건강식을 먹으면 내가 좀 더 날씬하게 되는데 

도움이 된다. 

    

9. 건강식을 먹으면 더 힘이 난다.     
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환자 건강 질문지 (PHQ-9) 

지난 2 주일 동안 당신은 다음의 문제들로 

인해서 얼마나 자주 방해를 받았습니까? 

("V" 로 답을 나타내시오) 

전혀 

방해 

받지 

않았다 

며칠 

동안 

방해 

받았다 

7 일 

이상 

방해 

받았다 

거의 

매일 

방해 

받았다 

1. 일 또는 여가 활동을 하는데 흥미나 

즐거움을 느끼지 못함. 

    

2. 기분이 가라앉거나, 우울하거나, 희망이 

없음. 

    

3. 잠이 들거나 계속 잠을 자는 것이 어려움, 

또는 잠을 너무 많이 잠 

    

4. 피곤하다고 느끼거나 기운이 거의 없음.     

5. 입맛이 없거나 과식을 함.     

6. 자신을 부정적으로 봄 - 혹은 자신이 

실패자라고 느끼거나   자신 또는 가족을 

실망시킴. 

    

7. 신문을 읽거나 텔레비전 보는 것과 같은 

일에 집중하는 것이 어려움. 

    

8. 다른 사람들이 주목할 정도로 너무 

느리게 움직이거나 말을 함, 또는 반대로 

평상시보다 많이 움직여서, 너무 

안절부절 못하거나 들떠 있음. 

    

9. 자신이 죽는 것이 더 낫다고 생각하거나 

어떤 식으로든 자신을 해칠 것이라고 

생각함. 

    

 

만일 당신이 위의 문제 중 하나 이상 "예"라고 응답하셨으면, 이러한 문제들로 인해서 

당신은 일을 하거나 가정일을 돌보거나 다른 사람과 어울리는 것이 얼마나 

어려웠습니까? 

전혀 어렵지 않았다 약간 어려웠다 많이 어려웠다 매우 많이 어려웠다 

□ □ □ □ 
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< 뇌졸중 지식 테스트> 

 

다음은 귀하의 뇌졸중 지식을 묻는 질문들입니다. 다음 질문을 읽고 가장 적절한 답을 

고르십시오. 

 

1. 뇌졸중은 신체의 어느 부분에서 발생합니까? (맞는 답 하나를 고르세요.) 

(1) 심장 

(2) 폐 

(3) 뇌 

(4) 신장 (콩팥) 

(5) 모름/ 확실하지 않음 

 

2.뇌졸중의 가장 흔한 종류는 어느 것 입니까? (맞는 답 하나를 고르세요.) 

(1) 뇌의 일부분에 혈액의 흐름이 막힌 경우 

(2) 뇌혈관이 터진 경우 

(3) 심장 마비가 발생한 경우 

(4) 혈당이 떨어진 경우 

(5) 모름 / 확실하지 않음 

 

다음 중 뇌졸중의 전조 징후/ 뇌졸중의 증상은 무엇입니까? (각각의 문제마다 맞는 답 

하나를 고르세요.) 

3. 갑자기 팔이나 다리에 감각이 없어지거나 

힘이 빠짐  
예 아니오 모름/확실치 않음 

4. 갑자기 시력이 흐릿해짐 예 아니오 모름/확실치 않음 

5. 원인을 알 수 없는 갑작스러운 심한 두통   예 아니오 모름/확실치 않음 

6. 갑자기 혼란스럽고 어눌한 말을 함 예 아니오 모름/확실치 않음 

7. 갑자기 몸에 균형을 잃거나 조정 능력을 

상실함 
예 아니오 모름/확실치 않음 

8. 갑작스러운 심한 가슴 통증 예 아니오 모름/확실치 않음 

9. 갑작스러운 심한 위 통증 또는 불편감 예 아니오 모름/확실치 않음 

 

10.  만약 누군가에게 뇌졸중이 발생하고 있다고 생각된다면, 귀하가 취해야 할 행동은 

무엇입니까? (맞는 답 하나를 고르세요.) 

(1) 증상이 24 시간 동안 지속되는 경우에만 911 에 신고한다. 

(2) 의사에게 전화해서 진료예약을 한다. 

(3) 그/그녀에게 누워서 낮잠을 좀 자라고 말한다. 

(4) 911 에 전화하여 즉시 구급차를 부른다. 

(5) 모름/확실하지 않음. 
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11. 허혈성 뇌졸중이 발생한 경우, 장기적인 장애의 가능성을 최소화하기 위해서는 

얼마나 빨리 치료를 시작해야 합니까? (맞는 답 하나를 고르세요.) 

(1) 30 분 이내 

(2) 3 시간 이내 

(3) 12 시간 이내 

(4) 24 시간 이내 

(5) 모름/확실하지 않음. 

 

12. 일과성 허혈 발작 (TIA) 의 증상은 얼마만에 사라집니까? (맞는 답 하나를 고르세요.) 

(1) 24 시간 이내 

(2) 72 시간 이내 

(3) 일주일 이내 

(4) 1 개월 이내 

(5) 모름/확실하지 않음. 

 

13. 다음 중 뇌졸중 예방에 도움이 되는 것은 무엇입니까? (맞는 답 하나를 고르세요.) 

(1) 규칙적인 신체활동 

(2) 음주 제한 

(3) 금연 

(4) (1), (2), (3) 모두 

(5) 모름/확실하지 않음. 

 

다음 중 뇌졸중에 대한 위험 요인은 무엇 입니까? (각각의 문제마다 맞는 답 하나를 

고르세요.) 

14. 고혈압 예 아니오 모름/확실하지 않음 

15. 당뇨 (고혈당) 예 아니오 모름/확실하지 않음 

16. 고콜레스테롤 예 아니오 모름/확실하지 않음 

17. 심장질환 예 아니오 모름/확실하지 않음 

18. 흡연 예 아니오 모름/확실하지 않음 

19. 과도한 음주 예 아니오 모름/확실하지 않음 

20. 관절염 예 아니오 모름/확실하지 않음 

21. 골다공증 예 아니오 모름/확실하지 않음 

 

22. 연구에 따르면 뇌졸중은 신체활동을 통해 예방할 수 있다고 합니다. 미국인을 위한 

신체활동 지침에서는 노인들을 위해 어느정도의 신체활동을 권장하고 있습니까? 

(맞는 답 하나를 고르세요.) 

(1) 중등도 유산소 활동 30 분씩 - 주 5 일 

(2) 중등도 유산소 활동 1 시간씩 - 주 5 일 

(3) 고강도 유산소 활동 30 분씩 - 주 5 일 
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(4) 고강도 유산소 활동 1 시간씩 - 주 5 일 

(5) 모름/확실하지 않음. 

 

23. 다음 중 신체활동을 통해 얻을 수 있는 건강상의 장점은 무엇입니까? (맞는 답 

하나를 고르세요.) 

(1) 신체활동은 뇌졸중과 고혈압을 예방한다. 

(2) 신체활동은 적정 체중에 도달하고 이를 유지하는데 도움이 된다. 

(3) 신체활동은 귀하의 기분전환에 도움이 된다. 

(4) (1), (2), (3) 모두 

(5) 모름/확실하지 않음. 

 

24. 다음 중 뇌졸중 예방을 위한 식이 계획시 제한하지 않아도 되는 것은 무엇입니까? 

(맞는 답 하나를 고르세요.) 

(1) 포화 지방 

(2) 콜레스테롤 

(3) 채소 또는 과일 

(4) 소금 

(5) 모름/확실하지 않음. 

 

25. 뇌졸중 예방을 위해 권장되는 과일과 채소의 양은 매일 몇 회 분량입니까? (맞는 답 

하나를 고르세요.) 

(1) 2 

(2) 3 

(3) 5 

(4) 7 

(5) 모름/확실하지 않음 

 

 

일반적  특성 

다음은 귀하에 관한 개인적인 질문들입니다. 가장 적절한 항목에 (✓) 표를 하거나 

해당되는 숫자를 써서 아래의 질문들에 대답해 주십시요. 

1. 성별:   

(1) 남자  (2) 여자 

 

2. 생일:   _______년 _______월  _______일 

 

3. 결혼 여부:   

(1) 기혼  (2) 이혼 (3) 사별 (4) 별거 (5) 동거   (6) 미혼 
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4. 귀하의 최종학력은 어디까지입니까?  

(1) 고교 졸업 미만      

(2) 고교 졸업    

(3) 대학 졸업   

(4) 대학원 졸업 또는 그 이상 

 

5. 귀하의 몸무게와 키는 얼마입니까? 

• 몸무게 _____________kg 또는 _____________lb 

• 키 _____________ cm 또는 _____________ft. 

 

6. 지금 귀하는 누구와 같이 살고 계십니까? 

(1) 혼자  

(2) 남편이나 파트너  

(3) 아이들 

(4) 남편과 아이들 

(5) 다른 사람들과 같이 (구체적으로 적어주십시요) ________________________ 

 

7. 귀하의 종교는 무엇입니까? 

(1) 기독교  

(2) 천주교  

(3) 불교 

(4) 없음 

(5) 기타 (구체적으로 적어주십시요)_______________________ 

 

8. 귀하 가족의 일년 수입은 다음 중 어디에 해당합니까? 

(1) 0—$19,999  

(2) $20,000—$39,999  

(3) $40,000—$59,999 

(4) $60,000—$79,999 

(5) $80,000+ 

 

9. 귀하는 언제 미국에 오셨습니까? __________년 ___________월 

 

10. 귀하가 미국에 올때 나이는 몇 살이었습니까? _________세 

 

11. 귀하는 일주일에 몇 번이나 한국 음식을 먹습니까? _______ 회 / 1 주 

 

12. 누가 주로 음식을 준비하고 조리합니까?  

(1) 자기 자신 (2) 배우자 (3) 룸메이트 (4) 자녀들 (5) 기타: _____________ 

13. 누가 주로 식료품 쇼핑을 합니까? 

(1) 자기 자신 (2) 배우자 (3) 룸메이트 (4) 자녀들 (5) 기타: _____________ 
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14. 귀하가 사는 도시에는 한국 음식이나 재료를 구입할 수 있는 한국 시장이 있습니까? 

(1) 없음  (2) 있음 

 

15. 일반적으로 귀하의 건강은 어떻다고 생각하십니까? 

(1) 나쁨  (2) 양호  (3) 좋음  (4) 매우 좋음   (5) 훌륭함 

16. 귀하는 이전에 뇌졸중 예방 교육을 받아보신 적이 있습니까? 

(1) 예, 받아본 적이 있습니다. 

(2) 아니오, 받아본 적이 없습니다. 

(3) 기억이 나지 않습니다. 

 

17. 귀하는 어디서 뇌졸증에 대한 정보를 얻으셨습니까? (해당되는 항목에 모두 (✓ ) 

표를 해 주십시요. ) 

 (1) 가족이나 친구 

(2) TV 또는 라디오 

(3) 잡지나 신문 

(4) 의사 혹은 간호사 

(5) 교회 

(6) 뇌졸증에 대해 들어본 적 없음 

(7) 기타: 구체적으로 말해 주십시요 ____________ 

 

18. 귀하의 담당 의사나 간호사, 기타 의료인으로부터 귀하께서 다음과 같은 질환이 

있다는 얘기를 들은 적이 있습니까? 해당되는 항목에 모두 (✓ ) 표를 해 주십시요.  

고혈압 예 아니오 

기관지염 예 아니오 

당뇨병 예 아니오 

높은 콜레스테롤 예 아니오 

암 예 아니오 

천식/알레르기 예 아니오 

골다공증 예 아니오 

관절염 예 아니오 

뇌졸중 예 아니오 

신장질환   예 아니오 

심장 질환 예 아니오 

간질환 예 아니오 

위궤양  예 아니오 

폐질환 예 아니오 

우울증 예 아니오 

기타 (적어주시기를 바랍니다):___________________ 예 아니오 
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19. 현재 귀하가 복용하고 있는 약이 있습니까? 해당되는 항목에 모두 (✓ ) 표를 해 

주십시요. 

 

고혈압 약 예 아니오 

당뇨병 약 예 아니오 

심장질환 약 예 아니오 

항 우울제 예 아니오 

골다공증 약 예 아니오 

건강보조제 (비타민, 칼슘, 글루코사민, 등) 예 아니오 
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Appendix D. Final Korean Version of Self-Efficacy for Exercise Scale 

 
운동 자기효능감 측정 도구 

다음은 귀하의 운동 참여에 영향을 미칠 수 있는 9 가지 상황의 예입니다. 

각각의 상황에서 귀하가 얼마나 자신있게 일주일에 5 회, 매회 30 분 동안 운동을 할 

수 있는지  본인의 자신감 정도를 0 점(전혀 자신 없음)에서 10 점(매우 자신 있음) 

사이의 점수로 답해주시기 바랍니다. 

전혀  

자신 없음 

       매우 

자신 있음 

1. 날씨때문에 몸이 나른하고 

찌뿌둥할 때 

 

0 1 2 3 4 5 6 7 8 9 10 

2. 운동이 지루하게 느껴질 때 

 

0 1 2 3 4 5 6 7 8 9 10 

3. 운동시 통증을 느낄 때 

 

0 1 2 3 4 5 6 7 8 9 10 

4. 운동을 혼자 해야 할때 

 

0 1 2 3 4 5 6 7 8 9 10 

5. 운동이 즐겁지 않을 때 

 

0 1 2 3 4 5 6 7 8 9 10 

6. 다른일로 너무 바쁠 때 

 

0 1 2 3 4 5 6 7 8 9 10 

7. 피곤할 때 

 

0 1 2 3 4 5 6 7 8 9 10 

8. 스트레스를 느낄 때 

 

0 1 2 3 4 5 6 7 8 9 10 

9. 기분이 우울할 때 0 1 2 3 4 5 6 7 8 9 10 
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Appendix E. Original Version of Self-Efficacy for Exercise Scale 

 
Self-Efficacy for Exercise Scale 

Now I am going to give nine situations that might affect your participation in exercise. 

For each one, use this scale where 0 is Not Confident and 10 is Very Confident, to tell me 

how confident you are right now that you could exercise 5 times a week for 30 minutes 

each time, in each of these situations: 

 

Not  
Confident 

       Very 
Confident 

1. If the weather was bothering you 
 

0 1 2 3 4 5 6 7 8 9 10 

2. If you were bored by the program 
or activity 

 

0 1 2 3 4 5 6 7 8 9 10 

3. If you felt pain when exercising 
 

0 1 2 3 4 5 6 7 8 9 10 

4. If you had to exercise alone 
 

0 1 2 3 4 5 6 7 8 9 10 

5. If you did not enjoy it 
 

0 1 2 3 4 5 6 7 8 9 10 

6. If you were too busy with other 
activities 

 

0 1 2 3 4 5 6 7 8 9 10 

7. If you felt tired 
 

0 1 2 3 4 5 6 7 8 9 10 

8. If you felt stressed 
 

0 1 2 3 4 5 6 7 8 9 10 

9. If you felt depressed 
 

0 1 2 3 4 5 6 7 8 9 10 
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