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Abstract

Background: Stroke is a neurologic disorder considered the first cause of disability among
adults worldwide. The most important goal of treatment in stroke patients is to return the patients to
society. Dual tasks have clinical significance in a number of areas in enhancement of the balance and
mobility of patients. The aim of the current study was to evaluate the effects of dual task exercises
training program on balance, mobility and risk of falling in stroke patients and its impact on
Activities of Daily Living (ADL). Research design: A quasi-experimental research design was
utilized to conduct this study. Setting: This study was conducted at Neurological Department of
Benha University Hospital. Sample: A purposive sample of 104 adult stroke patients who divided
into intervention and control groups equally. Tools of data collection: Five tools were used for data
collection. I: Structured neurological assessment sheet, I1: Postural assessment scale for stroke, 111:
Timed up and go test, VI: Barthel index scale of ADL and V: Activities-specific balance confidence
scale. Results: Hypertension is the most common risk factor among both groups, post intervention,
Bl (ADL dependency) of intervention group is significantly associated with their PASS score (level
of balance) Conclusion: Dual task exercises training program was effective in improving clinical
outcomes in patients with stroke. Recommendations: Nurses should be encouraged to implement the
dual task exercises training as a routine practice for stroke patients to improve balance, mobility, risk
of falling and ADL.
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Introduction and through the brain to function; stroke occurs

The World Health Organization (WHO) if the c_on_tin_uous supply of blood to an area of
the brain is interrupted by a blood coagulate or
by narrowing or bursting of blood vessels.
Consequently, brain cells are deprived of
oxygen and begin to die after a few minutes,
and that results in brain damage (Van de
Steene, 2019).

defined stroke as “rapid development of clinical
symptoms of global or focal disruption of
cerebral functioning, that persisting twenty four
hours or more or causing death, without any
obvious origin except of vascular causes
(Donkor, 2018). A stroke is also known as a

cerebrovascular accident or a brain attack which Stroke is the second most common
is a global health problem. It is the brain morbidity cause worldwide, after myocardial
equivalent of a heart attack. Blood must flow to infarction. Annually, around 15 million
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individuals worldwide suffer a stroke. About a
quarter of strokes happen in people aged less
than 65 years. Recurrent stroke is common in
stroke survivors and around a quarter of people
who recover from their first stroke will have
another one within 5 years (Vos et al., 2016).
Stroke remains a leading cause of long-term
disability, it is the third cause of death and the
first cause of acquired adult disability in the
world, making the improvement of post stroke
outcomes a major healthcare objective
(Benjamin et al., 2017).

There are a wide range of post stroke
problems that affect mobility, balance,
cognition,  attention, memory, sensation,
perception and emotion (Yoon-Hee, Kyoung,
Sang-Yong & Yong-Jun, 2020). The physical
and psychosocial consequences of stroke are
complex and long term. Longer-term problems
are reported by stroke survivors 1 to 5 years
post stroke, the most common include mobility
58%, fatigue 52%, concentration 45% and falls
44%. About half of those surviving describe
that their needs regarding these problems are
not being met and this is more common among
those who are more disabled (Saunders, Greig
& Mead, 2014).

Motor impairment is the most common
and widely recognized impairment caused by
stroke. It usually affects the control of
movement of the face, arm and leg on one side
of the body and is seen in about 80% of stroke
patients. More than 30% of survivors still
cannot walk independently. Therefore, stroke
rehabilitation should be focused on recovery of
physical independence and functional ability
during ADL to improve the function of walking
and improve balance and mobility (Pollock et
al., 2014).

Dual-tasking training requires subjects
to simultaneously perform complex tasks, for
example motor and cognitive tasks, allowing

them to improve their coordination of various
tasks (Takeuchi et al., 2020). Cognitive-motor
tasks are important for various ADL, such as
walking while holding a conversation.
Additionally, dual tasks can be two motor tasks
to allow for different motor processes to occur
simultaneously to further stimulate the damaged
brain (Liu et al. 2018).

Stroke patients often have great
difficulty with performing dual-tasks while
standing or walking and reduced dual-tasking
ability has significant effects on patients'
mobility, safety, and daily functioning, also
increase fall hazard (Rai & Ganvir, 2020).

Significance of the study:

The epidemiology of stroke is changing
rapidly and the global stroke burden continues
to increase worldwide. Today stroke is a major
health problem in the Egyptian population (El-
Hajj, Salameh, Rachidi & Hosseini, 2016);
furthermore, Egypt is the most populous nation
in the Middle East and the incidence and
prevalence of stroke in Egypt are high weighted
by 613/100,000 and 202/100,000 respectively
(Abd-Allah, Khedr, Oraby, & Reda, 2019).

Performing dual-tasks is essential to
daily life. During everyday tasks, for example
crossing a street, we concurrently need to
monitor the environment for upcoming cars or
cyclists, and sometimes also talk with someone
else, or increasingly so busy ourselves with our
smartphone. For various healthy people,
walking is mostly automated such that dual-task
execution can normally be done without harm
or much effort (Kal, 2018). In fact, although
most stroke patients regain some degree of
walking ability, their capacity for dual tasking
does not substantially improve (Rai & Ganvir,
2020). This can be prevented through dual task
exercises training to improve balance, mobility
and risk of falling.
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Aim of the study:

This study aimed to evaluate the effects
of dual task exercises training program on
balance, mobility and risk of falling among
stroke patients and its impact on ADL.

Research hypothesis:

Stroke patients who would perform dual
task exercises training would exhibit
improvement in their balance, mobility, reduced
risk of falling, and independent activities of
daily living in comparison to those who will
receive routine nursing care only.

Subjects and Method

Study design: Quasi-experimental research
design was utilized to conduct this study.

Setting: This study was conducted at
Neurological Department of Benha University
Hospital.

Subjects:

A purposive sample composed of 104
stroke patients of both genders were assigned
from Department of Neurology and randomized
into two equal groups (control and intervention
group including 52 patients in each group), the
two groups received range of motion exercises
and routine nursing care during their period of
hospitalization. Additional 8 sessions of dual
task exercise training were provided to the
intervention group only.

Tools of data collection:

The following five tools were used for data
collection:

Tool (D:
Assessment.

This tool was developed by the
researcher after passing through an extensive,
relevant and recent review of literature, aimed
to assess the patient's demographic data and
clinical health status at the time of admission to
neurological department.

Structured Neurological

Tool (I1): Postural Assessment Scale for
Stroke (PASS):
It was a reliable tool to measure and
evaluate post-stroke balance and throughout the
rehabilitation program. Good measurements of
balance may predict later disability and risk of
falling, assist in selecting the most appropriate
therapy, and assess patients' changes. The PASS
was developed by (Benaim, Perennou, Villy,
Rousseaux & Pelissier, 1999), and used by the
researcher for patients in both groups pre and
post the program. Its total score is 36
e Score is lower than 50% of total score (36):
indicate a low level of balance

e Score is 50-65%: indicate a moderate level
of balance

e Score is > 65%: indicate a high level of
balance

Tool (111): Timed Up and Go Test (TUGT):
The Timed Up and Go test is a simple
test used to assess mobility and identify the
individuals with fall risk. TUGT was adopted
from Podsiadlo & Richardson, (1991). It
measures the time that a person takes to stand
from a chair, walk 3 meters, turn, walk back to
the chair, and sit down. Time taken to make this
sequence of actions was counted and
recorded in seconds using a stopwatch.
Scoring of TUGT:
e 10 seconds or less: is normal.
e 11 to 19 seconds: indicates that the
patient is at low risk for falling.
e 20 to 29 seconds: indicates that the
patient is at moderate risk for falling.
e 30 seconds or more: indicates that the
patient is at high risk of falling.

Tool (VI): Barthel Index (Bl) Scale of
Activities of Daily Living:

The ADL was measured using
the Barthel index (BI). This scale was was
adopted from (Collin, Wade, Davies & Horne,
1988). It is an ordinal scale that was used to
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assess the patient level of ADL dependency.
The BI composed of 10 items describing ADL
to measure the degree of help needed by an
individual on each of the ten items of ADL.

Scoring of BI:
Each item is rated based on observation (0 =
unable, 1 = needs help or 2 = independent). The
final score is 20 and x 5 to get a number on a
100 point score.

e Score of 0-20: “total” dependency,

o 21-60: “severe” dependency,

e 61-90: “moderate” dependency,

e And 91-99: “slight” dependency.

Tool (V): Activities-specific Balance
Confidence (ABC) scale:

ABC scale was adopted from (Powell &
Myers, 1995). The ABC Scale is a self-report
measure of balance confidence in performance
of several activities without losing balance or
feeling unsteady. It includes 16 tasks related to
indoor and outdoor daily living activities, such
as walking around the house, walking up and
down stairs. Each task scored from 0% (not
confident at all) to 100% (completely
confident). Total score ranges from 0 to 1600
and divided by 16 (number of items) to get the

patient’s overall percentage of Dbalance
confidence.
Scoring of ABC scale:
e 80% = high level of physical
functioning
e 50-80% = moderate level of physical
functioning
o <50% = low level of physical
functioning

Dual task exercises training program:

The program aimed to improve balance,
mobility, reduce risk of falling, and promote
independent activities of daily living and self-
confidence. It was developed by the researcher
after passing through an extensive and relevant

review of literature (Brown et al., 2016;
Chuang et al., 2017; Liu, Yang, Tsai &
Wang, 2017; Uzunkulaoglu, Kerim, Ay &
Ergin, 2019; Wollesen, Schulz, Seydell &
Delbaere, 2017) and others. The program was
summarized and translated into simple arabic
words supported by clear and descriptive
pictures in the form of simple instructional
booklet.

Dual task exercises were categorized in the
following challenge levels:
1) Range of Motion Exercises (ROM) to
preserve flexibility and mobility of the joints
and muscles, and prevent any stiffness in a joint
or tightness in muscle.
2) Single-task balance training exercises:
This level began with simple and basic balance
exercises for example (dynamic weight shifting,
sit to stand exercise, and heel raise while sitting
on a chair), during these exercises; the patients
were allowed to hold onto something to
maintain their balance and ensure they wouldn't
fall. After that the researcher increased
difficulty by encouraging the patients to
perform these exercises but without holding
onto something.
3) Cognitive-motor dual-task balance
training exercises: In these exercises the
patients were exposed to a variety of cognitive
tasks while performing motor exercises with
increased difficulty, this is designed to
challenge their focus of attention for example
(sitting and recite numbers, days, or months
backward, walking while telling story, and tell
opposite direction of action).
4) Motor-motor  dual-task  balance
training exercises: in these exercises, motor
tasks were also included as added tasks for
example (standing while throwing and catching
a ball, walk and kick a ball, and walking while
holding a cup of water without spilling it)

5) Imitated activities of daily living: the
program was completed by a range of activities
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designed to simulate common daily situations
such as (sit to stand and walk, sit to stand and
pick up objects from the floor, and walk
toward/beside/behind a person moving at a
consistent speed and direction).

Ethical consideration:

Ethical approval was obtained from research
ethics committee at the Faculty of Nursing -
Benha University. A written official approval
for conducting the study was obtained from the
directors of Benha University Hospital. Each
patient was informed about the purpose, nature
and significance of the study, the participants
were assured that confidentiality of the
collected data will be maintained and the results
will be used for research purposes as well as for
future publication and education only.

Validity of tools:

After developing tool (1), it was tested by a jury
of 5 experts in the field of the study, two
experts of Medical Surgical Nursing at
Mansoura University, one expert of Medical
Surgical Nursing at Benha University and two
experts of Physical Medicine, Rehabilitation
and Rheunstology at Faculty of Medicine
Mansoura University, to measure its internal
validity and determine that the tools and
program covered the aim of the study. All
necessary modifications were carried out
accordingly.

Reliability of tool I: was tested for its internal
consistency using Cronbach's Alpha test, the
coefficient value was 0.839.

A pilot study:

Used to assess the clarity and applicability of
data collection tools, was carried out on 10% of
study sample (11 patients), those patients were
not included in the actual study, and necessary
modifications were carried out.

Data collection:

Once the necessary approval granted to
proceed with the proposed study, stroke patients
who met sampling criteria and accepted to
participate in the study were individually
interviewed.

Before assessment and intervention, the
researcher introduced herself to the patients,
explained the aim of the study and took the oral
consent from patients and their next of kin and
the researcher emphasized the importance of
active  participation and  follow up,
simultaneously. The patient right to withdraw at
any time without any embarrassment or effect
on patient care, they take part in the study on a
voluntary basis.

Data collection was classified into three
phases:

1. Assessment phase:

This phase began once the participants
became at least active assistive, during this
phase the researcher collected data from both
groups before implementing dual task exercises
training program to obtain baseline data using
the prepared study tools

Implementation phase:

e Based on the patients’ assessment, the
program was planned and started for the
patients in the intervention group only;
patients in intervention group completed 8
sessions of dual-task balance training
exercises for one month, twice a week, with
total duration of training each session lasted
for an average of 30 m, each participant
received individualized (one participant)
training sessions, during each session the
researcher used simple, clear and easy
language to be understood by the patients.

e Each participated patient was provided with
a booklet consisting of exercises to be
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followed at home with instructions and
pictorial illustrations to attract their
attention and to be as a reference to review
and remember instructions  while
performing exercises at home.

e At the end of each session, a brief summary
emphasized on the important points was
given to the patients and they were
encouraged to ask questions, each patient is
given his or her next appointment date.

e Regarding Control Group: The patients
received the routine nursing care only and
carry on with their usual activities.

2. Evaluation phase:

After completion of the one-month
training program, the researcher evaluated the
effect of dual task exercises training program
and routine nursing care on intervention group
regarding their balance, mobility, risk of falling
and self-confidence using (Tool II, I1I, 1V and
V) immediately at the end of program (post)
within one month following the last session.

A follow up assessment one month later
was also conducted. During this period
(between post and follow up assessment), the
patient adherence to home exercise is ensured
either by direct, routine follow up at hospital
every 15 days or telephonically. Patients were
instructed to come for follow-up at any time
during this period when they forget or need to
have any other problem while performing it.

Statistical analysis:

All statistical analyses were performed using
SPSS for windows version 21.0 (SPSS, Chicago,
IL). Data were tested for normality of distribution
prior to any calculations and were of normal
distribution. Continuous data were expressed in
mean + standard deviation while categorical data
were expressed in number and percentage. The
comparisons were determined using Student’s t
test for variables with continuous data. Chi-

square test was used for comparison between
variables with categorical data. The linear
regression analysis was played to explore the
association of PASS score, ABC score and TUG
score with the Berthel index post intervention
and at follow up. Statistical significance was set
at p<0.05.

Results

Table (1) shows that, a total of (104) patients
were enrolled in the current study with their
mean age was (54.1 + 6.0 and 54.3 £ 5.6) in the
intervention and control groups respectively.
71.2% vs. 75.0% of the intervention and control
groups respectively were ranged between 50 to
60 years. Regarding gender, 55.8% vs. 57.7%
of the intervention and control groups
consecutively were females. According to level
of education, 51.9% vs. 50.0% of the
intervention and control groups consecutively
were illiterate. Concerning marital status,
96.2% vs. 92.3% of both intervention and
control groups respectively were married. As
regards to living condition, 94.2% vs. 96.2% of
intervention and control groups consecutively
were living with family. In reference to
smoking habits, 78.8% and 75.0% of the
intervention and control groups consecutively
were nonsmokers. No significant difference was
detected between the two groups, where (p-
value > 0.05).

Table (2) shows that, 90.4% of the studied
groups had chronic diseases which caused
stroke development, it was noticed that,
hypertension is the most common risk factor
among both groups which distributed as
78.8%in the intervention group and 75.0% of
the control group, followed by diabetes mellitus
which distributed as 44.2% in both groups,
while few of patients in the intervention and
control group had cardiac disease 21.2%
and19.2% respectively. it's also noted that, the
majority of the subjects in intervention and
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control groups had no family history of stroke,
respectively, (90.4% & 94.2%). No significant
difference was detected between the two
groups, where (p-value > 0.05).

Figure (1) illustrates that, mean PASS score for
the intervention and control groups were,
consecutively, (10.3 £ 2.8 vs. 11.0 £ 3.7) pre-
intervention and improved to (16.5 + 2.8 vs.
16.8 + 3.9) post-intervention with no
statistically significant difference neither pre
nor post intervention (P>0.05). But at follow
up, mean score improved to (28.4 £ 5.1 vs. 24.8
+ 4.9) for intervention and control groups
consecutively with highly statistical significant
difference in favor of the intervention group
(P<0.001).

Table (3) illustrates that the majority of studied
patients (96.2% and 90.4%) of intervention and
control groups respectively, have the same low
level of balance on pre-intervention assessment
with no significant difference. At post
intervention  assessment, this  percentage
decreased to (61.5% vs. 57.7%) but there was
no statistical difference (P>0.05). while at
follow up, the majority of intervention group
(84.6 %) and more than half (59.6%) of the
control group improved to high level of balance
with a significant difference between both
groups (P=0.006).

Figure (2) portrays mean scores of Bl of ADL
for two study groups and shows that, no
significant difference was detected in pre-
intervention  assessment, where (P>0.05).
Whereas in post-intervention and follow up
assessment, the  statistically  significant
difference was noticed, where (p= 0.005 &
0.002), respectively.

Table (4) reveals that, nearly three quarters
(75.0% vs. 76.9%) of intervention and control
groups respectively were at high risk for falling
on pre-intervention assessment with no
statistically significant difference between the

two groups. While on post-intervention
assessment, these percentages decreased to less
than half (48.1 %) of intervention group
compared to more than half (55.8 %) of control
group were at high risk for falling, and at follow
up assessment less than half (40.4% vs. 46.2%),
respectively of intervention and control groups
were at moderate risk for falling. Statistically
significant difference was found between
groups on post-intervention and at follow up
assessment, where (P= 0.012 & 0.009)
consecutively.

Table (5) clarifies that, according to ABC scale
total score grading, all participants (100%) in
both intervention and control groups were at
low level of physical functioning as a baseline
assessment, this percent decreased to (92.3%
and 94.2%) in intervention and control groups,
respectively post intervention, with no
significant difference pre and post intervention.
while at follow up, this percent decreased to
(80.8% and 94.2%) in the intervention and
control groups respectively, with statistically
significant difference, where (p=0.038).

In table (6), the linear regression analysis
model showed that, post intervention, Bl (ADL
dependency) of intervention group is
significantly associated with their PASS score
(level of balance), ABC score (self-confidence),
and TUG score (risk for falling), where
(p=0.046, 0.003 & 0.015) respectively.

In table (7), the linear regression analysis
model showed that, at follow up, Bl (ADL
dependency) of intervention group is
significantly associated with their PASS score
(level of balance), ABC score (self-confidence),
and TUG score (risk for falling), where
(p=0.048, 0.004 & 0.038) respectively.
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Table 1. Frequency Distribution and Significant Difference between Studied
Groups Regarding their Demographic Data and L.ife Style:

Variables Intervention Control Chi square test
Group Group
n2) % n(2 % X? P
Age (years)
30 - 2 3.8 2 3.8
40 - 13 25.0 11 21.2
50 - 60 37 71.2 39 75.0 0.219 0.896
Mean +SD 54.1 6.0 54.3 5.6 0.153 0.879
Gender
Male 23 44.2 22 42.3
Female 29 55.8 30 57.7  0.039 0.843
Educational level
Iliterate 27 51.9 26 50.0
Read/write 7 135 10 19.2
Basic 4 7.7 3 5.8
Secondary 9 17.3 10 19.2
Higher 5 9.6 3 5.8 1.244 0.871
Marital status
Unmarried 2 3.8 4 7.7
Married 50 96.2 48 923 0.707 0.400
Living condition
live alone 3 5.8 2 3.8
With family 49 94.2 50 96.2 0.210 0.647
Smoking habits
Non-smoker 41 78.8 39 75.0
Smoker 11 21.2 13 25.0 0.217 0.642

Table 2. Frequency Distribution and Significant Difference between Studied
Groups Regarding their Risk Factors for Stroke:

Variables Intervention Control Chi square test
Group Group
n % n % X? P
(52) (52)
Hypertension 41 78.8 39 75.0 0.217 0.642
Diabetes mellitus 23 442 23 442 0 1.000
Cardiac disease 11 212 10 192 0.060 0.807
Family history of stroke 5 9.6 3 5.8 0.542 0.462
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Figure (1 )MeanzSD and Significant Difference between Studied Groups according to their
Postural Assessment Scale Score Pre and Post-intervention and at Follow-up n= (52
intervention & 52 control)

Table (3) Frequency Distribution and Significant Difference between Studied Groups
regarding their Level of Balance Using Postural Assessment Scale Pre and Post-intervention
and at Follow up:

Variables Intervention Control Chi square test
Group Group
n (52) % n (52) % X? p
PASS grades pre
intervention
Low level of balance 50 96.2 47 90.4
Moderate level of balance 2 3.8 5 9.6 1.378 0.240
PASS grades post
intervention
Low level of balance 32 61.5 30 57.7
Moderate level of balance 20 38.5 19 36.5
High level of balance 0 0.0 3 5.8 3.090 0.213
PASS grades at follow up
Low level of balance 0 0.0 6 11.5
Moderate level of balance 8 15.4 15 28.8
High level of balance 44 84.6 31 59.6 10.384 0.006*

(*) Statistically significant at P < 0.05

PASS scoring system:

Scores lower than 50% of total score (36): indicate a low level of balance
Scores 50-65%: indicate a moderate level of balance

Scores > 65%: indicate a high level of balance
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Table (4) Frequency Distribution and Significant Difference between Studied Groups regarding their Risk for Falling Using Timed Up and

Go (TUG) Test Risk for Falling Pre and Post-intervention and at Follow up:

Intervention Control
Variables Group Group
Low risk for Moderate risk High risk of | Low risk for Moderate risk High risk of
Timed Up and Go falling for falling falling falling for falling falling Chi square
(TUG) Test N % N % N % n % N % n % X2 p
Pre-intervention 2 3.8 11 21.2 39 75.0 0 0.0 12 23.1 40 76.9| 2056 0.358
Post-intervention 14 26.9 13 25.0 25 48.1 3 5.8 20 38.5 29 558 8.899 0.012*
Follow up 21 40.4 21 40.4 10 19.2 8 15.4 24 46.2 20 385| 9.361 0.009*
(*) Statistically significant at P < 0.05
Interpretation:
10 seconds or less: is normal.
11 to 19 seconds: indicates that the patient has good mobility and is at low risk for falling.
20 to 29 seconds: indicates that the patient has mobility problems and is at moderate risk for falling.
30 seconds or more: indicates that the patient has impaired mobility and is at high risk for falling.
INSBU_ »
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Figure (2) MeanzSD and Significant Difference between Studied Groups regarding their
Barthel Index (BI) of Activities of Daily Living pre and post-intervention and at follow up
n= (52 intervention & 52 control)

Table (5) Frequency Distribution and Significant Difference between Studied Groups
regarding their Activities-specific Balance Confidence (ABC) total score Pre and Post-
intervention and at Follow up:

Intervention Control Chi square
ABC Score Group Group test
nG2) % n % o P
(52)

Pre-intervention
Low level of physical functioning 52 100.0 52 100.0 0 1.000

Post-intervention
Low level of physical functioning 48 92.3 49 94.2
Moderate level of physical functioning 4 7.7 3 5.8 0.153 0.696

at follow up

Low level of physical functioning 42 80.8 49 94.2
Moderate level of physical functioning 10 19.2 3 5.8 4,308 0.038*

(*) Statistically significant at P < 0.05

Scoring system of ABC scale:

> 80% = high level of physical functioning
50-80% = moderate level of physical functioning
<50% = low level of physical functioning
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Table (6) Linear Regression Analysis Test of the Intervention Group Variables Associated
with Berthel Index (ADL Dependency) Post Intervention:
Berthel Index
] Unstandardized Standardized t Sig.
Variables Coefficients Coefficients
B Std. Error Beta

(Constant) 11.364 1.647 6.901 | <0.001
PASS score 0.165 0.081 0.289 2.044 | 0.046*
ABC score 0.051 0.016 0.456 3.148 | 0.003*
TUG score 0.075 0.030 0.323 2.520 | 0.015*

Table (7) Linear Regression Analysis Test of the Intervention Group Variables Associated
with Berthel Index (ADL Dependency) at Follow up:

Variables Berthel Index .
Unstandardized Standardized T Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 11.871 1.465 8.103 | <0.001
PASS score 0.155 0.077 0.272 2.027 | 0.048*
ABC score 0.052 0.016 0.458 3.171 | 0.004*
TUG score 0.062 0.029 0.269 2.129 | 0.038*
(*) Statistically significant at P < 0.05
recovery, learning and practice due to

Discussion

Stroke is considered as a significant
cause of prolonged disability that negatively
impacts 16.9 million people every year, it is a
devastating health problem and one of the
leading causes of morbidity and mortality in
developed and developing countries.
Improvements in motor function following a
stroke occur as the result of spontaneous

reorganization of the brain (Zhao & Willing,
2018).

Regarding PASS, it was found that,
the majority of patients of intervention and
control groups have the same low level of
balance. After one month of dual task
training program intervention, the finding of
the study showed that, post-intervention, both
groups improved in their balance, but with no
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significant difference between them. It is
possible that more frequent training (>2
sessions per week) or a longer training
duration (>4 weeks) may be required to
induce greater improvement in their balance
control.

While at follow up this study found
high group difference in favor of the
intervention group as the majority of
intervention group compared to slightly more
than one half of the control group improved
to high level of balance. The findings of this
study are in same line with the previous
studies that had reported similar changes in
balance control under dual task exercise
conditions for patients with stroke. Choi,
Kim, Han and Kim (2015) suggested that
dual-task training was as valuable as
conventional balance training to improve
balance and cognition in post-stroke patients
in a sub-acute phase. Also, Kim, Chun,
Kang and Kim (2015) reported that the
experimental group showed significant
difference between pre and post assessment
in PASS compared to control groups.

Moreover, in more recent research,
this finding is consistent with de Sousa et al.,
(2019) who found that training or exercises
aiming to improve sit-to-stand performance
have beneficial effects in people who are
unable to stand up independently after stroke
compared with usual care, no treatment or an
alternative intervention. Similarly, De Luca
(2020) reported that the experimental group
showed a statistical improvement in their
balance score that was maintained at follow

up.

In this study, TUG test was used to
assess mobility and identify risk for fall in
both groups before and after intervention and
one month later, the results showed that,
nearly three quarters of intervention and

control groups were at high risk for falling on
pre-intervention  assessment  with  no
statistically significant difference between
both groups.

In this regard, the findings confirm
with what has been found in other studies
which showes a similar results. Schinkel-1vy,
Inness and Mansfield (2016) emphasized
that specific features of balance and gait have
been closely linked in stroke survivors;
higher falls risk has been demonstrated in
sub-acute stroke circumstances. This finding
is also confirmed by studies of Xu et al.,
(2018) who demonstrated that worse
disability and function are associated with
increased falls risk.

The results also demonstrated that
both groups showed improvements in TUG
test (decrease in the TUG time) and risk for
falling on post-intervention assessment but
the intervention group showed greater
improvement than the control group.
Moreover, the intervention group maintained
this improvement at follow up assessment;
with statistically significant difference was
found between intervention and control
groups on post-intervention and at follow up
assessment.

This result is supported by Aydogdu,
Aydogdu and Inal (2018) who showed
significant improvements in outcome of
mobility between pre and post-intervention in
both groups. However, the difference was
significant in favor of the dual-task group.
Based on their findings, walking with dual-
task training can be used in addition to
conventional stroke rehabilitation aiming to
improve balance and mobility. Another study
conducted by Pang et al., (2018) concluded
that the dual-task program reduced the risk of
falls and injurious falls by 25% and 22%,
respectively, when compared with the control
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group. On the other hand, this finding is in
contrast with Meester et al., (2019) who
reported that both groups improved
significantly on walking distances under
normal and dual-task situations.

This study evaluated effect of dual
task exercises on ADL as measured by the
Bl. Post intervention we found that slightly
more than one fifth of intervention group
compared to only 3 patients of control group
were slightly dependent and the difference
between groups was found to be statistically
significant in favor of intervention group.
Moreover, this improvement was maintained
at follow up with slightly less than half of
intervention group compared to slightly less
than one fifth of control group were slightly
dependent with statistically significant
difference. In this regard, results in the
current study are similar to that reported in
previous study conducted by Park (2019)
who reported that a statistically significant
effect of the dual-task training were observed
(the study about chronic stroke patients’
upper limb function and capability of
performing daily tasks).

This result is in contrast to previous
study of kong and lee (2014) which
identified that BI scale didn’t show any
significance improvement except 3 months of
post intervention. This difference can be
attributed to older age participants included
in the previous study which was a negative
predictor of functional dependence due to
additional disability and comorbidities in
older patients. The present result also differs
from that reported by Aydogdu et al., (2018)
who explored that, although both groups had
increased functional independence and
decreased fear of falling after the treatment
program, there was no significant difference
between the intervention and control groups.

Also, the finding of the study clarified
that, all participants in intervention and
control groups were at low level of physical
functioning (balance self-confidence) as a
baseline assessment with no statistically
significant difference. This result is supported
by Schinkel-lvy, Inness and Mansfield
(2016) study which showed that balance
confidence has been closely linked in stroke
survivors. Low balance confidence has been
demonstrated in sub-acute stroke
circumstances and interventions to minimize
the impact of low balance confidence have
been suggested.

Also, it was found that, in post-
intervention assessment, there was more
improvement  in  self-confidence  of
participants in intervention group than in
control group but this improvement wasn't
statistically significant, this improvement
reached statistical significance at follow up
assessment in favor of the intervention group,
although this improvement was very slight
whether post intervention or at follow up.
This finding can be attributed to the short
duration; another possible explanation of the
study finding is that the majority of
participants  were severely  dependent.
Perhaps a longer training duration or more
intensive program is required to provoke
improvements in high-level functioning.

This is similar to the results of
Cortés-Pérez, Nieto-Escamez and Obrero-
Gaitan (2020) who found that the patients in
intervention group showed a larger
improvement for risk of falls and balance as
well as a higher reduction of fear of falling.
In contrast, the patient who did not receive
any treatment did not show changes in
balance or fear of falling. This result is in
disagreement with Meester et al., (2019)
who surprisingly found that balance
confidence improved relatively more in the
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control group with a statistically significant
difference in favor of the control group. This
was unexpected but is possibly explained by
the larger proportion of ‘no’ responders at
baseline in the control group.

Also this study revealed that, ADL
dependency in intervention group is
significantly associated with level of balance,
self-confidence, and risk for falling post
intervention and follow up. This result is in
line with Kim and Park (2014), whose
results supported the link between ADL
independency and balance and balance self-
confidence in stroke patients. Similarly
landers, Oscar, Sasaoka and Vaughn
(2016) concluded that, balance confidence
was the best predictor of falling, followed by
falling risk.

Finally the current study findings
supported the study hypotheses and showed
that, dual task exercises training was
effective to improve balance, mobility,
reduced risk of falling, and independent ADL
in intervention group. This finding is similar
to that reported by Yu and Jeon (2015)
whose study results showed positive effects
of dual-task training on gait performance and
the ability to perform the ADL in patients
with neurological deficits exhibit the need for
dual-task training. In addition, Park (2019)
confirmed that dual-task training could have

a positive effect not only on the upper limb
function of the patients, but also on the daily
life performance ability, which is the end
goal of rehabilitation.

Conclusion

Dual task exercises training program was
effective to improve balance, mobility,
reduced risk of falling as well as performing
independent ADL in intervention group as
indicated by improvement in Timed Up and
Go test and Barthel Index post intervention
and improvement in Postural Assessment
Scale, Timed Up and Go test, Barthel Index
and Self-Confidence at follow up.

Recommendations

1. Nurses should be encouraged to
implement the dual task exercises training as
a routine practice for stroke patients to
improve their balance, mobility, risk of
falling and activities of daily living.
Furthermore, dual task exercises should be
included in conventional stroke rehabilitation
program.

2. Replication of this study is recommended
on several clinical settings  for
generalizability of the research results to
other hospitals.

3. Conducting further study with paying
attention to provide program Sessions
individually for patients to get excellency in
program effect.
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