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Abstract

Stroke is a common cause of disabilities that require ongoing care. Proper rehabilitation will
allow patients to return to help themselves more. The literature review shows that post-stroke
fatigue (PSF) is a key factor in post-stroke recovery. This quasi-experimental research used a
pretest- posttest with a control group, and aimed to examine the effect of a walking enhancing
program (WEP) on self-efficacy for walking, fatigue, and physical abilities among acute stroke
patients. The program was developed based on the self-efficacy theory and the brain plasticity
theory. Thirty persons with acute stroke admitted to a university hospital in Pathum Thani Province
were recruited. The participants were randomly assigned to either an experimental group or a
control group by the week of admission. The experimental group received the walking enhancing
program in combination with usual care, while the control group received usual care. The research
outcomes were measured before starting the program at baseline and at 3 weeks after the
experiment. The instruments included the Demographic Questionnaire, the Self- Efficacy for
Walking Exercise Scale (SEFWS), the Fatigue Severity Scale (FSS), and the 6-minute walk test
(6MWT). Data were analyzed using descriptive statistics and t-test.

The findings demonstrated that the experimental group had significantly higher mean SEFWS
and 6MWT scores at 3 weeks comparing to the control group (t=9.613, p<.05; t=3.062, p<.05) and
compared within the group at baseline (t=15.094, p<.05; t=7.539, p<.05). Moreover, the
experimental group had significantly lower mean FSS scores than the control group (t=-8.090,
p<.05; t=-8.353, p<.05) at 3 weeks.

The results show that the WEP may increase self-efficacy for walking exercise, reduce fatigue,
and improve physical abilities in acute stroke patients. Nurses and multidisciplinary teams can

apply this program in order to reduce fatigue, resulting in effective rehabilitation.
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Background and Significance

Stroke is a leading cause of disability worldwide among adults and older adults, and
requires ongoing care. The global incidence of strokes has been reported, with a steady increase
in new cases while the mortality rate has declined (Avan et al., 2019). As a result, there is an
increasing number of stroke patients who are in dependency making the expenses of care up to
1.39-1.88 million baht in the first 2 years of treatment (Lekander et al., 2017). In Thailand, a
survey in 2020 revealed that stroke is the third leading cause of death after cancer and
pneumonia. The average stroke death rate in Thailand rose to 8.38% in 2021 and the highest
percentage (14.87) occurred in the 4™ Public Health Region (Strategy and Planning Division
Ministry of Public Health, 2021). Stroke survivors are in a dependency state at the rate of 53.3%,
and they need care for more than 40 hours per week (Junsiri, 2021). Thammasat University
Hospital is a super tertiary hospital that has a Center of Excellence for stroke. In 2020, there were
568 stroke patients receiving services at this center, of which 46.48% of the surviving patients
were in a dependency state. Among these patients, fatigue was reported as the most common
symptom (Thammasat University Hospital, 2020).

Rehabilitation process is the most important for post-stroke patients to regain as much
capability as possible. From the literature review, post stroke fatigue (PSF) was a significant factor
impeding recovery both in the acute phase and the rehabilitation phase. PSF is defined as
disproportionate mental or physical tiredness and lack of energy activated by simple activities
that do not ameliorate with normal rest (Aarnes, Stubberud, & Lerdal, 2020). PSF can occur
immediately after a stroke, stroke patients with PSF reported of having fatigue more than 6 hours
a day with a frequency of 20 - 30 days per month (Choi-Kwon, Han, Kwon, & Kim, 2005). That is
important as it may interfere with early rehabilitation in the golden period time, return to work
and daily activities, and may compromise independence. Therefore, early fatigue management
programs are very essential for optimizing recovery in post-stroke patients.

Previous studies regarding fatisue management programs were reviewed, and most of these
focused on maintaining energy balance by changing behaviors such as sleep, nutrition-taking, or
physical activity (Barker-Collo et al., 2022; Clarke, Barker-Collo, & Feigin, 2012; Zedlitz, Rietveld,
Geurts, & Fasotti, 2012). The inappropriation of energy balance can lead to an increased
perception of intense physical and mental fatigue (Tardy, Pouteau, Marquez, Yilmaz, & Scholey,
2020). The literature review shows that nutrition-taking is the creation of energy for the body by
consuming enough water and nutrients to meet bodily needs (Srisawat, Kumpolsiri, & Panuthai,
2021) whereas sleep can help in reserving energy for the body (Joa et al., 2017). In addition,
exercise is an essential strategy for recovery in post-stroke patients. Performing physical activities
is a way of energy consumption that promotes patients’ recovery (Billinger et al., 2014; Billinger,
Boyne, Coughenour, Dunning, & Mattlage, 2015).

Exercise is a subset of physical activity, which has the characteristics of an activity pattern,

it is planned, and it can be repeated (Harniratisai, 2018). Walking exercise is a qualified exercise
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and suitable for stroke patients as it is convenient and safe. Walking, one kind of aerobic exercise,
for at least 2 weeks, can increase patients’ physical ability (Muangngoen & Saipan, 2019; Saunders
et al., 2016). Moreover, performing walking continuously for 4 weeks can improve the quality of
life in stroke patients (Klassen et al., 2020). Walking exercise can also reduce fatigue and ultimately
promote rehabilitation among stroke patients (Zedlitz et al., 2012).

FITT (frequency, intensity, time, and type) has been acknowledged as the principles for
designing walking enhancement programs for stroke patients (Billinger et al., 2015). According to
FITT, a walking enhancement program for stroke patients should be composed of the following
steps: 1) setting goals to manage fatigue and increasing physical abilities, 2) type of exercise:
walking on common ground, 3) frequency: walking at least 5 days per week lasting for at least 2-
4 weeks, 4) duration: walking at least 30-60minutes per day, 5) walking with moderate intensity
that will achieve a rate of perceived exertion (RPE) and can be quantified by Borg’s scale (11-14),
and 6) progression: walking gradually toward a more advanced stage, for no more than 6 minutes
(Jaisan & Jamchat, 2019; Klassen et al., 2020; Lee, Moon, Lee, Lee, & Park, 2019; Zedlitz et al.,
2012). It is recommended that doing walking exercise in the evening (4-5 p.m.) every day may be
more suitable because it is a comfortable time and can produce the greatest results on physical
abilities (Klassen et al., 2020).

Based on previous studies (Michael & Macko, 2007; Noinawakul, Pinyopasakul, Kimpee, &
Puwarawuttipanit, 2010; Zedlitz et al., 2012), it was found that all studies are designed to start
the program at three months after stroke occurrence which may be too late and outside of the
golden period for rehabilitation. Based on evidence, it has been found that starting the
rehabilitation program late affects the quality of patients’ recovery after stroke (Klassen et al.,
2020). According to the brain plasticity theory, the rehabilitation process has to be started as
quickly as possible in order to promote the regeneration of the brain (Johansson, 2000). The
study reported that the amount of the substance called brain derived neurotrophic factor (BDNF)
is reduced in individuals with fatigue, and the substance will increase statistically in volume after
performing aerobic exercise (Morais et al., 2018). Therefore, the rehabilitation process should be
designed to start as soon as possible after the onset of the disease, typically commencing 1 to 4
weeks after stroke, which would provide the best recovery of the nervous system (Alcantara et
al., 2018; Klassen et al., 2020).

However, the management of PSF is still unclear in practice, and there are no guidelines
for assessing and planning care in the acute phase. The researcher was interested in studying the
effect of a walking enhancing program (WEP) on self-efficacy for walking, fatigue, and physical
abilities among acute stroke patients. For this study, a 3-week walking enhancing program was
chosen, because the duration for effective walking exercise for stroke patients is at least 2 weeks,
and this is an appropriate time and standard of care after discharge that the physician appoints

the patients to come for a follow-up at the outpatient stroke clinic.
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The walking enhancing program (WEP) was develop based on self-efficacy theory (Bandura,
1997) and brain plasticity theory (Johansson, 2000). Although, based on the brain plasticity
theory, the exercise program should last at least 8 weeks, as BDNF can be increased. However,
the FITT principles (Billinger et al., 2015) have claimed that the effectiveness of walking in terms
of improving physical ability is it is when continuously performed for at least 2-4 weeks. Moreover,
some studies show that walking exercise is a kind of aerobic exercise which can increase physical
ability starting from 2 weeks (Muangngoen & Saipan, 2019). Therefore, in this study, the researcher
used brain plasticity theory and the FITT principles as a framework to guide aerobic exercise into
the plan of care for people after a stroke, and a 3-week follow-up period was chosen because
patients had to perform walking activities for at least 2 weeks.

Although physical ability in post-stroke patients could be increased by walking exercise,
from the experience of rehabilitation of post-stroke patients, it was found that the patients had
been taught and practiced walking skills from a physiotherapist. However, there was not
continuous and sufficient practice due to lack of confidence in walking and fear of accidents
while doing activities. In addition, the literature review showed that self-efficacy is an important
requirement for post-stroke patients’ engagement in exercise. It can determine how people feel,
think, motivate themselves, and behave about their health (Caetano, Pacheco, Samora, Teixeira-
Salmela, & Scianni, 2020). As a result, the rehabilitation is not effective for recovering. Therefore,
regarding walking exercise together with self-efficacy for exercise, the confidence to do walking
exercise significantly influenced the increase of physical ability in post-stroke patients (Gillespie
et al., 2020; Zedlitz et al., 2012).

A pilot study of the present project found that after starting the program at 3 weeks, stroke
patients had decreased the mean score of fatigue and increased the mean score of physical
ability. Thus, researchers were interested in following up on the study outcomes at 3 weeks after
the program had started. In addition, very few studies have been conducted to specifically
investigate a walking exercise program designed to manage fatigue and promote physical ability
in the acute phase.

This study aimed to examine the effects of a walking enhancing program which was
specially designed to enhance perceived self-efficacy for walking, to decrease fatisue and to
increase physical ability in acute stroke patients. The activities of the program consisted of
education on fatigue management, including sleep, nutrition and physical activity, and enhancing
self-efficacy for walking exercises to increase confidence in continuing rehabilitation activities. The
stroke patients were promoted to perform the walking exercises as early as they had symptom
stabilization.

The researchers sincerely hope that stroke patients who perform the walking exercise as
determined in the program will have reduced fatigue and increased functional ability, which can

lead to effective rehabilitation among post-stroke patients.
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Objectives
The aim of this study was to examine the effect of a walking enhancing program on self-

efficacy for walking, fatigue, and physical abilities among acute stroke patients.

Hypotheses

1. After receiving the walking enhancing program, the experimental group had higher mean
of self-efficacy for walking scale (SEFWS) and six-minute walk test (6MWT) scores at 3 weeks than
before starting the program.

2. After receiving the walking enhancing program, the experimental group had lower mean
of fatigue severity score (FSS) at 3 weeks than before starting the program.

3. After receiving the walking enhancing program, the experimental group had higher mean
of self-efficacy for walking scale (SEFWS) and six-minute walk test (6MWT) scores at 3 weeks than
the control group.

4. After receiving the walking enhancing program, the experimental group had lower mean

of fatigue severity score (FSS) at 3 weeks than the control group.

Conceptual Framework

The conceptual framework of this study was designed based on self- efficacy theory
(Bandura, 1997) and brain plasticity theory (Johansson, 2000) and the modified FITT principles
(Billinger et al., 2015) as a guide for utilizing these for exercise prescription among acute stroke
patients. The walking enhancing program consisted of education on secondary prevention of
recurrent stroke, post- stroke fatigue, fatigue management (nutrition, sleep, and physical ability),
walking exercise technique, the activities to enhance self-efficacy for walking and practicing to do
walking exercise correctly and continuously. The sources of self-efficacy used were enactive
mastery experience, vicarious experience, verbal persuasion, and physiological and affective
states. The activities for increasing self- efficacy were: 1) exchanging experiences of walking
exercise, 2) daily record of walking, 3) providing verbal persuasion both during and after exercise,
4) providing video clips of walking exercise techniques in stroke patients who have been
successful, and 5) daily assessment of patients regarding physical and emotional status while
performing the walking enhancing program to evaluate their readiness and appropriateness to
continue the program.

This program was implemented individually for samples in the experimental group twice
during hospitalization. Monitoring of their walking exercise after discharge to home was done
through 15-minute telephone calls. There was possibility for the program to increase self-efficacy

for walking, decrease fatigue severity, and increase physical ability (Figure 1).
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The walking enhancing program (WEP)

1. Hospital care phase

1.1 Educating post-stroke fatigue, fatigue management,

and walking exercise technique > SEFws T

1.2 Increasing the confidence to perform walking I
- Enactive mastery experience v
- Vicarious experience
- Verbal persuasion

- Physiological and affective states 1

2. After discharge phase *
- Promoting and monitoring walking exercise at home g FSSl
using telephone calls 6MWTT

Figure 1. The conceptual framework of this study

Methodology

Population and Sample

This study collected data on eligible stroke patients who have received treatment at the
stroke unit which was a Center of Excellence in the 4™ Health Service Area, Saraburi. The inclusion
criteria were as following: 1) 18 years old or over, 2) had mild to moderate severity of stroke
according to the National Institute of Health Stroke Scale (NIHSS) (score of 0-15), 3) had a stable
clinical condition for at least 24 hours with no stroke progression as evidenced by no change in
NIHSS score and stable vital signs with less than 20% fluctuation, 4) were able to move on their
own or walk using mobility aids with a Modified Rankin Scale (mRS) score of 0-3, 5), and were
able to communicate in and read Thai language, and 6) were able to communicate by phone.

Patients were excluded if they had: 1) comorbidities with cognitive dementia and
Alzheimer’ s disease with the Thai Mini-Mental State Examination score (MMSE-Thai 2002) less
than 23, 2) severe depression and anxiety with the Hospital Anxiety and Depression Scale (HADS)
over 11 for each aspect, and 3) comorbidities, such as heart disease or lung disease, which
affected their ability to perform activities or walk. Discontinuation criteria were: 1) having recurrent
or progressive stroke, 2) being discharged from hospital for more than one week, 3) unable to
continue doing activities or participate in the study, and 4) moved to another place and unable
to be tracked.

The sample size was calculated at the power of 80% with the significance level set at .05
by the G*Power program version 3.1.9.7. The effect size (.96) was based on a previous study by
Zedlitz et al. (2012). In order to prevent drop out that may occur during the research process,
the researchers increased the sample size by another 10 percent (Srisatidnarakul, 2020) .

Therefore, the sample size required 60 patients to test this hypothesis. However, as this result is
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a preliminary analysis, 15 samples per group were used.

Thirty patients who were eligible were recruited for the study; 15 patients each were
allocated to the experimental group and the control group. The control group received usual
care including medical treatment, physiotherapy (PT) rehabilitation, and stroke education for
secondary prevention, and then followed up for 2 weeks. Both groups were evaluated at baseline
and at the end of week 3.

Research Instruments

Instruments used in this study included:

1. A demographic data form including age, gender, comorbidity, BMI, sleep time, stroke
severity, level of neurological disabilities, and length of stay.

2. The self-efficacy for walking scale (SEFWS) was developed and modified from the
self-efficacy for exercise scale by Resnick and Jenkins (2000), which had been translated into Thai
by Harnirattisai, Johnson, & Kawinwonggowit, (2006). There are 9 questions, having a rating scale
of 0-10, with a total score of 0-90. A high score means high perception of self-efficacy for walking
and a low score means low self-efficacy for walking. The internal consistency was established
with a pilot study with 30 stroke patients. The Cronbach’s alpha coefficients demonstrated an
internal consistency of .98 for this pilot study.

3. The fatigue severity scale (FSS) was developed by Krupp, LaRocca, Muir-Nash, and
Steinberg (1989) and translated into Thai by Sawasdee et al. (2017). It consists of 9 questions and
has a rating scale from 1-7, where 1 is disagree and 7 is strongly agree, with a possible score of
9-63. A high score value means high fatigue and a low score means low fatigue. The Cronbach’s
alpha coefficient was .96 for this pilot study.

4. The six-minute walk test (6MWT) was developed by the American Thoracic Society
(2002) and aims to examine patient endurance. For this study, the distance that the participants
can walk for 6 minutes was measured in meters. A high score means high physical ability, and a
low score means low physical ability. The inter-rater reliability (IRR) between the researcher and
physiotherapist was piloted with 6 stroke patients. The correlation coefficients revealed that the
inter-rater reliability was 1.00.

5. The walking enhancing program (WEP) was developed based on self-efficacy theory
(Bandura, 1997) and brain plasticity theory (Johansson, 2000), and was modified with the FITT
principle to help guide exercise prescriptions among acute stroke patients. The program had been
qualified with approval from 5 experts, including a professor of neurology, a professor of
neurological physical therapy, a professor of nursing, a case manager of stroke patients, and the
head of a stroke and neurological ward. The content validity index (CVI) was 1.0. Afterwards, the
program was examined with 3 stroke patients to ensure that it was safe and appropriate for them.
In addition, the standard of care in the of COVID-19 pandemic of COVID-19, time social distancing,
hand washing, and mask wearing had been applied. Moreover, while conducting this study, the

researcher used a safety waist belt in order to prevent fall during patient’s walking.
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Ethical Considerations

The study was approved by the Human Research Ethics Committee of Thammasat
University (Science) COA No. 014/2565 and the Ethics Committee for Research involving Human
Subjects of the hospital setting. After the permission for data collection, the researcher met the
health care team to ask for cooperation in conducting the research. Moreover, the participants
who were willing to participate in the study were asked to sign the Informed Consent Form.

Data Collection

Data were collected at the outpatient and inpatient departments of the Stroke Unit at a
University Hospital in Pathum Thani between April to June in 2022. After the patients agreed to
participate in the study and signed the consent form, the interview was completed using the
demographic questionnaire. The researcher assessed the SEFWS, the FSS, and the 6MWT at
baseline before starting the program. The participants were randomly assigned to either
experimental or control group by the week of admission. Both the control and experimental
groups received usual care. The walking enhancing program was conducted with the participants
in the experimental group. For outcomes evaluation, all of the participants were measured with
the instruments including the SEFWS, the FSS, and the 6MWT at 3 weeks after the experiment.
The time used for outcome evaluation was approximately 15 minutes per person.

Data Analysis

The data were analyzed using descriptive statistics (frequency, percentage, and chi-square
test), and a sample t-test was used to examine the difference between the important outcomes
(SEFWS, FSS, and 6MWT) within and between the groups. All of these were employed to test the
statistical significance at .05, and the distribution of all variables was visually and statistically
assessed for normality.

The preliminary data of the 15 patients in the experimental group versus the 15 patients

in the control group was analyzed. However, the final data analysis will be performed later.

Results

Thirty patients completed the study procedures and showed the following baseline
characteristics. All participants were acute stroke patients, both male (56.67%) and female
(43.33%), and had ages ranging from 44 to 77 years (mean=60.8, SD=1.66). Most of them (46.67%)
were at the primary level of education, having comorbidity of HT (80%), DLP (66.67%), DM
(36.67%), and other (AF, CAD) (13.33%). They had BMI ranging from 20.8 to 34.0 kg/m?
(mean=26.65, SD=0.59), and had sleep time ranging from 5 to 9 hours (mean=7.5, SD=0.25). The
stroke severity of the sample measured by the NIH stroke scale ranged from 0 to 6 (mean=2.73,
SD=0.25). They had levels of neurological disability using the modified ranking scale (mRS) ranged
from 0-3 (mean=2.1, SD=0.96), and had length of stay (LOS) from 2 to 7 days (mean=3.97,
SD=1.61). There were no significant differences between groups for any of the following
characteristics: age, gender, comorbidity, BMI, sleep time, stroke severity, level of neurological
disabilities, and LOS (Table 1).
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Table 1. Comparison of sample demographic characteristics between the two groups.
Total CG (n=15) EG (n=15) Test

Characteristic Categories P-value
n (%) n (%) n (%) value
Gender Male 17(56.67) 10 (66.67) 7 (46.67) 1.222° .269
Female 13(43.33)  5(33.33) 8(53.33)
Age Age of 60.8 + 1.66 (mean + SD) (range 44-77 year)
<60 15(50.00) 9 (60.00)  6(40.00)  1.200°  .273
>60 15(50.00) 6 (40.00) 9 (60.00)
Education Primary 14(46.67) 5(33.33) 9 (60.00) 3.476° .482
High school 6(20.00) 4 (26.67)  2(13.33)
Pre-Graduate 3(10.00) 1 (6.67) 2 (13.33)
Graduate 4(13.33) 3 (20.00) 1(6.67)

Post- Graduate ~ 3(10.00) 2 (13.33) 1(6.67)
Comorbidity =~ Diabetes mellitus  11(36.67) 7 (46.67) 4 (26.67) 1.292° 256
Hypertension 24(80.00) 14 (93.33) 10 (66.67) 3.333° 068
Hyperlipidemia  20(66.67) 13 (86.67) 7 (46.67)  5.400°  .020*
Other (AF, CAD) 4 (13.33) 1 (6.67) 3(20.00)  1.154° 283
BMI BMI of 26.65+0.59 (mean + SD) (range 20.8-34.0 kg/m?)
26.45(3.03) 26.85(3.57) -330° 744
Sleep time Sleep time of 7.5+ 0.25 (mean + SD) (range 5-9 hrs.)
6.93(1.10) 8.07 (1.39) -2.480° .190

NIHSS NIHSS of 2.73 + 0.25 (mean + SD) (range 0-6 score)
3.07(1.33) 2.40(1.40) 1.333° 193
Length of stay Length of stay of 3.97. + 1.61 (mean + SD) (range 2-7)
4.33(1.84) 3.60(1.30) -1.262° 217
mRS mRS of 2.1 + 0.96 (mean + SD) (range 0-3)

2.7 (0.88) 2.13(1.06) -.187° .853

? = Independent t-test, ° = Pearson chi-square, * = Significant, p-value = .05, EG = Experimental
group, CG = Control group, mRS = modified ranking scale, BMI = body mass index, NIHSS =

National Institute of Health Stroke Scale

Before starting the program, no statistically significant differences were found between
groups on any baseline outcome variables (SEFWS, FSS, and 6MWT) (t=-1.027, p>.05; t= .733,
p>.05; t=-.862, p>.05, respectively) (Table 2). The experimental group had significantly higher
mean SEFWS and 6MWT scores at 3 weeks than the control group (t=9.613, p<.05; t=3.062,
p<.05). They also had a significantly lower mean score for FSS at week 3 than the control group
(t=-8.090, p<.05) (Table 2).
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Table 2. Independent sample t-test to evaluate mean and standard deviation of the SEFWS,
the FSS and 6-MWT between the CG and the GG at baseline and follow-up at week

3 (n=30)
CG (n=15) EG (n=15) Test
Variable P-value
Mean (SD) Mean (SD) value
SEFWS 41.27 (17.67) 3567 (11.57) -1.027 31
Baseline
Follow-up at 4580 (11.52) 79.53  (7.21) 9.613 .00%
week 3
FSS Baseline  36.60 (11.67) 39.13  (6.56) 733 47
Follow-up at  40.80 (6.24) 24.60 (4.61) -8.09 .00%
week 3
6MWT 132.48 (84.58) 109.27 (61.13) -.862 .40
Baseline
Follow-up at 177.27 (60.47) 303.13 (147.29) 3.062 01*

week 3

* = P< .05, Independent Sample T-test, CG = Control group, EG = experimental group

Moreover, the experimental group had significantly higher mean SEFWS and 6MWT scores
at 3 weeks compared within the group at baseline (t=15.094, p<.05; t=7.539, p<.05) and had a

significantly lower mean FSS score than compared within the group at baseline (t=-8.353, p<.05)

(Table 3).

Table 3. Dependent sample t-test to evaluate mean and standard deviation of the SEFWS,

the FSS, and 6-MWT of the experimental group between at baseline and follow-up

at week 3 (n=15)

Follow-up at

Baseline Test P-
Variable week 3
value value
Mean (SD) Mean (SD)
SEFWS 35.67 (11.57) 79.53 (7.21) 15.094 .00*
FSS 39.13 (6.56) 24.60 (4.61) -8.353 .00*
6MWT 109.27 (61.13)  303.13 (147.29) 7.539 .00*

* = P< .05, Dependent Sample T-test

Discussion

The results of this study showed that the group participated in the walking enhancing

program had mean scores for SEFWS and 6MWT that were statistically significantly higher than

before starting the program, and than those of the control group. In addition, they had a mean

FSS which was statistically significantly lower than before starting the experiment, and than the
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control group. The mean scores of self-efficacy for walking in the experimental group were
possibly improved because the participants had increased their confidence to perform walking
using the activities designed based on four sources of self-efficacy by Bandura (1997). These
findings supported that using Bandura’s four sources of self-efficacy (1997), enactive mastery
experiences, vicarious experiences, verbal persuasion, and emotional and physiological status,
can help increase the behavior to perform walking. Regarding vicarious experience, observing and
learning from the model (successful walking person) in a video clip can help the experimental
group participants decrease fear and anxiety, while believing that they can do the same as the
person performing in the video. This finding is consistent with a study by Noinawakul et al. (2010)
which applied a Video Compact Disc (VCD) about walking exercise in stroke patients as a model
to demonstrate that stroke patients can successfully perform walking exercise in increasing
walking ability and endurance. Result of the study revealed statistically significantly increased
confident in regard to performing exercise and increased endurance (p < .01).

The researchers also used verbal techniques to encourage participants to do walking
exercise correctly and continuously during their participation in the program. In addition, the 15-
minute telephone calls allow the participant to discuss, and the research can help the participant
to overcome barrier and to do walking continuously. Moreover, for emotion and physiological
state, the researcher prepared the participants to be ready to perform walking by educating and
training to help decrease their fear and anxiety and give them the confidence to perform walking.

Moreover, the experimental group had been provided with information regarding stroke,
fatigue, and the benefit of walking for rehabilitation, and trained in walking exercise techniques
for stroke patients. In addition, the participants were given the opportunity to exchange their
successful experiences regarding walking with the researcher by using a daily walking record. Doing
these activities helped the researchers know how much walking they had performed, the
problems they faced, and how to deal with those problems.

The results showed that the experimental group who received the walking enhancing
program had an increased mean score of physical ability (6 MWT) at week 3 of the program,
possibly because doing the walking as designed in the program continuously could help them to
improve their activities and their endurance in performing walking exercise. Walking is a kind of
physical activity which is convenient and safe for stroke patients and can lead to the quality of
rehabilitation (Saunders et al., 2016). Regarding walking techniques, applying the FITT (frequency,
intensity, time, and type) principles (Billinger et al., 2015) for designing walking programs for stroke
patients can benefit them. Observing the walking record form of the participants, it was found
that the participants in the experimental group walked frequently, 3-5 times a week, at a
moderate level (11-14) of intensity assessed by Borg's scale, and increased the duration of walking
progressively to 20-45 minutes. The recorded data demonstrate that the participants in the
experimental group could perform walking exercise effectively and continuously. In addition, the

patients received the walking enhancing program with a mean length of stay of 3.97 days
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(SD=1.61). Programs initiated as early as 2 or 3 days after a stroke resulted in better rehabilitation.
Based on the concept of brain plasticity, it is believed that the brain will make structural changes
by reducing the death of brain cells and greatly increasing the links among neurons if there is a
rapid and continuous recovery or stimulation after the illness (Johansson, 2000). This is consistent
with a study by Klassen et al. (2020) which found that walking training in post-stroke patients in
the first week could improve the physical ability of stroke patients within 2 weeks.

The experimental group had a statistically significant lower mean score for the fatigue
severity scale than before starting the program, and lower than the control group. This may be
due to the fact that the experimental group was educated on the management of fatigue in
stroke patients in terms of adjusting sleep, nutrition, and physical activity. This health education
helped the participants to have good self-care for fatigue management. This is consistent with a
study by Clarke et al. (2012) which found that educating post-stroke patients about managing
faticue can reduce fatigue. Moreover, from the follow-up of patients who participated in the
present study, it was found that the patients were able to follow the principles of FITT correctly
and continuously for at least 2 weeks. Doing walking which is an aerobic exercise could have
benefits by reducing fatigue. This finding was similar to that of Tai et al. (2022) which showed that
exercise training has a positive effect on sleep and fatigue in post-stroke patients. Moreover, the
findings of this study were consistent with Zedlitz et al. (2012) which showed that cognitive
training combined with walking (¢raded activity training) can reduce fatigue in stroke patients and
greatly improves physical ability recovery.

Therefore, it can be concluded that the walking enhancing program can help improve self-
efficacy for walking, increase physical abilities, and decrease fatigue resulting in qualified

rehabilitation among stroke patients in the acute phase.

Conclusion and Recommendations

The walking enhancing program strategies are important strategies for acute stroke patients
to regain their recovery. The multidomain walking enhancing program, implemented as early as
possible and within three months, had to be applied so that stroke patients could regain their
physical ability after a stroke. Moreover, technology applications regarding walking exercise

programs are recommended.
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