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ABSTRACT
Background: Sensory dysfunctions are common symptoms associated with cerebrovascular stroke
(CVS) that can have a significant impact on patient’s quality of life. Sensory deficits may include
vision problems such as blurred vision or double vision, visual field cuts; hearing loss; numbness in
the face or extremities; balance issues as dizziness, tingling sensations; pain; temperature sensitivity,
and decreased sensitivity to touch.
Aim: The aim of the study was to evaluate the impact of sensory stimulation techniques on selected
(visual and tactile) responses among patients with cerebrovascular stroke.
Research design: Pretest posttest nonequivalent quasi-experimental design was utilized in the study.
Subjects: A non-probability purposive sample of 60 male and female adult patients with a confirmed
diagnosis of cerebrovascular stroke was recruited. The sample was equally assigned randomly to study
and control groups.
Setting: The study was conducted in stroke unit at Al Manial University Hospital affiliated to Cairo
University.
Tools: Three tools were used to collect pertinent data as follows: a- Personal and Medical Data Form
(PMDF); Glasgow Coma Scale (GCS); Western Neuro Sensory Stimulation Profile (WNSSP).
Results: More than half of study and control groups were males between 40 to 60 years old. The
WNSSP visual and tactile subscale scores for the subjects in the study group improved after
implementation of sensory stimulation techniques.
Conclusion: The implementation of sensory stimulation techniques is an effective strategy to improve
visual and tactile responses among patients with CVS.
Recommendations: Sensory stimulation should be an integral part of the total management of patients
with CVS. Further study should be conducted on larger probability sample at different geographical
areas for generalization of the findings.
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INTRODUCTION

Stroke is a prominent cause of mortality and
disability globally and is typically defined as an
acute neurological sign or symptom owing to
localized brain infarction or bleeding in adults.
Heart disease, hypertension, and diabetes
mellitus are known to increase the risk of stroke.
In  addition, smoking, obesity, emboli,
arteriosclerosis, and persistent hypertension can
also increase the risk of stroke [Price et al.,
(2018):, Hankey, (2020)] .

Globally, stroke is the second leading cause of
death after heart disease and the third leading
cause of disability; each year, there are
approximately 16,000,000 new cases of stroke,
with as many as 5,700,000 deaths. In the absence
of population growth and adequate interventions,
the annual number of stroke cases is estimated to
increase to 23,000,000 by 2030 as reported by
Faozi et al., (2021).

Cerebrovascular stroke comes in two primary
pathologic varieties: ischemic and hemorrhagic
stroke. An ischemic stroke is brought on by a
disruption in the blood supply to a specific region
of the brain; about 85% of all acute strokes are
caused by ischemic stroke. A blood vessel burst
is the primary cause of hemorrhagic strokes,
which account for close to 15% of acute strokes.
Intracerebral hemorrhage (ICH) and
subarachnoid hemorrhage, which account for
around 5% of all strokes, are the two main kinds
of hemorrhagic stroke (Freytes et al., 2021).

The physiological impact of stroke can be
divided into two categories: primary and
secondary effects. Primary effects are those that
occur directly as a result of the stroke itself, such
as cell death and tissue damage (Morente-Oria et
al., 2020). Secondary effects which include
physical impairments, as paralysis or weakness,
can be accompanied by cognitive and sensory d
ysfunctions, such as problems with memory, lan
guage, attention, perception, and executive funct
ioning. Memory problems are one of the most ¢
ommonly reported cognitive deficits after a stro
ke, and they can include difficulties recalling rec
ent events or information, learning new informat
ion, or retrieving previously learned information
(Verdelho et al., 2021).

Sensory and cognitive dysfunction is another
common symptom associated with stroke that
can have a significant impact on patient’s
quality of life. Sensory deficits may include
vision problems such as blurred vision or double,
vision visual field cuts; hearing loss; numbness
in the face or extremities; balance issues as
dizziness; tingling sensations; pain; temperature
sensitivity and decreased sensitivity to touch
(Gandhi, Sebastian, & Bhanot, 2021).

According to Li et al, (2020) sensory
stimulation techniques are an application of a
strategy that is tailored in intensity and frequency
to an individual’s threshold consisting of
auditory, visual, tactile, olfactory in an attempt to
increase arousal and awareness and elicit
meaningful, behavioral responses from the
patient; the stimulation techniques vary from
single stimuli of a single sense (unimodal
stimulation) to stimulation of all senses using
various stimuli (multimodal stimulation) (Zuo et
al., 2021). Providing sensory stimulation to the
patient may potentially stimulate affected neural
networks, accelerate brain plasticity, and avoid a
sensory deprivation that could slow down the
patient’s  consciousness recovery. Sensory
stimulation techniques are used to help patients
in a coma regain consciousness as reported by
Gosseries and Laureys, (2022).

By simultaneously targeting several senses that
can stimulate reticular activating system (RAS),
interventions can increase patient awareness and
prevent ischemic brain cell damage (Gorji,
Araghiyansc, Jafari, Gorgi, & Yazdani, 2014,
Megha, Harpreet, & Nayeem, 2013). The
provision of proper and safe sensory stimuli can
establish synaptic links, provide sufficient
stimuli for RAS, and improve consciousness.

One effective strategy that nurses can integrate
into their care for stroke patients is sensory
stimulation techniques. As sensory stimulation is
a minimally invasive, harmless, inexpensive, and
easy to apply, it has high potential as a method
for increasing awareness (Abbate, Trimarchi,
Basile, Mazzucchi, & Devalle, 2014). These
techniques involve using sensory stimulation to
help awaken and activate the brain of a patient
who is in a coma or a state of reduced
consciousness. By incorporating these
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techniques into their care plan, nurses can help
improve the patient's level of arousal, promote
cognitive and physical function, and ultimately
facilitate their recovery. This approach can be
particularly useful during the early stages of
stroke when patients may be at risk of developing
complications such as pneumonia or pressure
sores due to prolonged immobility. By utilizing
sensory stimulation techniques, nurses can help
prevent these complications and improve overall
outcomes for their patients (Ashcraft et al.,
2021). Therefore, the aim of this study was to
evaluate the impact of sensory stimulation
techniques on selected (visual and tactile)
responses among patients with cerebrovascular
stroke.

Significance of the study

Stroke including ischemic  stroke and
hemorrhagic affects 13.7 million people globally
per year and is the second leading cause of death,
with 5.5 million deaths per year. An estimated 1
in 4 adults will experience a stroke in their
lifetime and there are more than 80 million
survivors of stroke globally. These stroke
survivors represent a high-risk population and are
the focus of secondary prevention strategies
[Campbell et al., (2019):, Zhang et al., (2019)].

Egypt is the most populated nation in the Middle
East with 102,327,319 inhabitants on September
7, 2021 and an annual rate of increase of
population of 1.9 %. In Egypt, the overall crude
prevalence rate of stroke is high (963/100,000
inhabitants), and the incidence of stroke annually
is approximately 150,000-210,000. The official
national statistics indicate that diseases of the
circulatory system, including stroke, are the
primary causes of death in Egypt, where stroke
accounts for 6.4% of all deaths and ranks third
after cardiovascular and gastrointestinal diseases
(Aref et al.,, 2021). The last available annual
statistics of newly diagnosed patients with
cerebrovascular stroke who admitted to Al
Manial University Hospital at Al Kasr El Einy
Hospital for three previous years (2018, 2019,
2020) were 512, 276, 192 respectively (Statistics
and Medical Records Department, June 2021).

The physiological impact of stroke can be
devastating for both individuals affected and

their families. It is important for healthcare
providers to understand the potential long-term
consequences of stroke so that they can provide
appropriate care and support for those affected by
it (Pont et al., 2020). Stroke has the economic
burden with direct costs associated with medical
care and indirect costs associated with lost
productivity and reduced quality of life for
patients, families, and communities. In addition
to the financial burden of medical expenses,
stroke can also lead to lost wages due to disability
or death. This can have a significant impact on a
patient’s ability to support themselves or their
family financially (Rochmah et al., 2021).

A review of available literature revealed that a
few studies are carried out regarding sensory
stimulation techniques including Egypt. The
researcher observed that nurses provided
unstructured sensory stimulation in the form of
sensory sounds, namely by calling out the
patient’s name and simulating touch by holding
the patient’s hand and face during providing the
care, but without any attention to the intensity,
duration, form of stimulation, or assessment of its
effects on the patient’s level of awareness. Based
on the phenomenon of the problem and review of
literature regarding the sensory stimulation
intervention, the researcher developed an interest
in determining how sensory stimulation
technique would affect patients in stroke.

The researcher hope that the study findings might
be beneficial in providing the health care
providers especially nurses with evidence-based
data regarding stroke patients with sensory
function impairments, empowering the standard
of care, lessening the impact of coma on sensory
functions and decreasing the length of hospital
stays, as well as the negative clinical and
financial effects on patients and the healthcare
system. Moreover, the research findings might be
used as an instrument in developing new teaching
and learning strategies for nursing students in
dealing with those groups of patients.

Aim of the study

The aim of the study was to evaluate the impact
of sensory stimulation techniques on selected
(visual and tactile) responses among patients
with cerebrovascular stroke.
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Research hypothesis

To fulfill the aim of the current study the
following hypotheses were postulated.

H1: The post total mean score of visual subscale
of Western Neuro Sensory Stimulation Profile of
patients who receive sensory stimulation
techniques will be higher than the score of
patients who receive routine hospital care.

H2: The post total mean score of tactile subscale
of Western Neuro Sensory Stimulation Profile of
patients who receive sensory stimulation
techniques will be higher than the score of
patients who receive routine hospital care.

H3. The post total mean score of Western Neuro
Sensory Stimulation Profile of patients who
receive sensory stimulation techniques will be
higher than the score of patients who receive
routine hospital care.

Theoretical framework

Cue-response conceptual framework which
originated from coma cue response theory used
to constitute the conceptual framework for this
study. This framework is developed by Olson and
Graffagnino (2005) to be a nursing framework
for care of patients with acquired brain injury
(ABI) then modified by Olson and Ortega-Pérez,
(2019).

The Cue-response conceptual framework is a
useful tool for understanding how individuals
respond to different stimuli. This framework can
be applied to a stroked patient receiving sensory
stimulation to better understand their response to
the treatment. Sensory stimulation is a common
intervention used in stroke rehabilitation to
improve sensory function and promote recovery.
Cue refers to the stimulus or trigger that initiates
a response. In the case of sensory stimulation, the
cue could be any type of sensory input, such as
touch, sound, smell or light. The response refers
to the reaction or behavior that follows the cue
(Ashcraft et al., 2021).

Based on this framework nurses assess patients
with brain injury and develop a plan of care by
interpreting meaning from physiologic and
observational or behavioral cues. These
interpretations form the basis for optimizing the
timing of discrete nursing interventions; the
outcome of which influences the trajectory

toward recovery or toward secondary brain
injury. In addition cue-response theory applies
specifically for nurses’ use to determine which
interventions should be used and when those
interventions should be carried out (Olson &
Ortega-Pérez, 2019).

In the current study, the researcher assessed the
sensory functions of the patient with stroke and
developed nursing interventions that improve
sensory functions of those patients. Accordingly,
nursing assessment in the current study was
conducted to measure and monitor the sensory
responses including the physical and behavioral
cues utilizing Glasgow Coma Scale and Western
Neuro Sensory Stimulation Profile. A complete
neurologic assessment was performed initially
that include evaluation for the following: level of
consciousness, pupillary reaction, motor and
sensory dysfunction, cranial nerve deficits
(extraocular eye movements, facial droop,
presence of ptosis), speech difficulties and visual
disturbance, headache, nuchal rigidity and /or
other neurologic deficits. Any changes in the
patient’s condition require reassessment and
thorough documentation as documented by
Ashcraft et al., (2021).

Ashcraft et al., (2021) emphasized that timing of
nursing interventions is a crucial aspect of the
cue-response theory's conceptual framework.
The researcher followed cues and assessed them
to perform a specific intervention within a limited
time frame to improve sensory functioning. This
approach emphasizes the importance of timely
nursing interventions in enhancing patients'
sensory responses during stroke recovery.
Moreover, optimal timing of stimulation may
provide an opportunity for the brain to reestablish
balance.

So, the researcher analyzing the baseline data,
then a plan was formulated to enhance the
sensory response of those patients. Several
sensory stimulation techniques, including
auditory, visual, tactile, and olfactory methods,
are available for this purpose. The selection of
techniques should be based on the patient's
deficits and goals. For the sake of this study, the
researcher  designed  sensory  stimulation
techniques including visual and tactile methods;
in addition, a booklet that contains information
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about stroke and selected sensory stimulation
techniques to assist in implementing these
methods was handed to the patients of study

group.

Operational definitions

Sensory stimulation techniques

They were conducted in the current study
through application of visual and tactile
stimulation techniques and monitored by
Western Neuro Sensory Stimulation Profile
(Ansell & Keenan, 1989).

Selected responses

In the current study, they include visual and
tactile responses and were monitored by Western
Neuro Sensory Stimulation Profile (Ansell &
Keenan, 1989).

Cerebrovascular stroke

In the current study, it refers to all adult patients
with stroke regardless of its type admitted to the
selected setting with stable vital signs and their
conscious level between 9 and 12 measured by
Glasgow Coma Scale (Teasdale & Jennett,
1974).

METHODS

Research Design

Pretest-posttest nonequivalent control group
guasi-experimental research design was utilized
in the study, it involves the collection of outcome
data at multiple time point before and after an
intervention (Handley, Lyles, McCulloch &
Cattamanchi, 2018).

Setting

The current study was carried out at stroke unit
located in Al Manial University Hospital
affiliated to Cairo University. The unit consists of
two sides; one side is an inpatient unit consisting
of eight rooms for stable stroke patients while the
other side is an intensive care unit for critically ill
stroke patients. The average duration for
hospitalization of patients with stroke ranged

from two to three weeks depending on stability
of their medical status.

Subjects

A non-probability purposive sample of 60 male
and female adult patients with confirmed
diagnosis of cerebrovascular stroke who fulfilled
the inclusion criteria were included in the study
over six consecutive months to achieve the study
aim from February 2022 to August 2022. The
study subjects were randomly assigned through a
coin to allocate subjects to study or control group
(30 for each group).

Inclusion Criteria

Age ranging from 18-60 years old,
hemodynamically stable (heart rate — respiration
— blood pressure and temperature within the
normal range), the patient score on Glasgow
Coma Scale (GCS) is between 9 and 12 as this
value denotes moderate head injury, in which
sensory stimulation techniques are essential to
improve sensory functions of those patients
(Hoseinzadeh, Shan,Vakili & Kazemnejad,
2017; Faozi et al., 2021).

Exclusion Criteria

Patients who have seizure, recurrent stroke,
deafness or reduced auditory functions and / or
blindness were excluded from the study sample.

Data Collection Tools: Three tools were used to
collect data pertinent to this study
Tool I: Personal and Medical
(PMDF)

It is composed of two parts: Part 1: Demographic
data, includes patient’s age, gender, level of
education, occupation, marital status, ...... , etc.
Part 2: Medical data, including patient’s past and
present medical history; family history in
addition to risk factors for the current illness
(stroke) ...... , etc.

Data Form

Tool 11: Glasgow Coma Scale
This scale was developed by Teasdale and
Jennett, (1974) to assess neurological function
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and level of arousal. The scale is based on the
numerical value assigned to an individual's eye
opening, verbal, and motor responses. Each
response is scored separately and then totaled.
Total scores ranged from 3 to 15, with score 3-8
indicating severe neurological deficits 9-12
moderate neurological deficit and score 13- 15
representing no deficits (awake, alert, and
oriented), (Teasdale et al., 2014).

Tool I11: Western Neuro Sensory Stimulation
Profile (WNSSP)

The Western Neuro Sensory Stimulation Profile
(WNSSP) was developed by Ansell and Keenan,
(1989), to assess brain function in impaired head-
injured adults as well as to monitor sensory
functions and predict change over time. Western
Neuro Sensory Stimulation Profile presents items
with a hierarchy of weighted scores in which
higher levels of function receive higher scores
suggestive of a recovery sequence.

The WNSSP has 33 items and is composed of 9
subscales:  Arousal attention (4 items:
arousability; wakefulness ; eye contact ;
attention to task), auditory response (2 items:
voice and sound), auditory comprehension (6
items: hand shaking; open and close mouth ;
tongue sticking out; eyes opening and closing;
raising eyebrows and moving body part ),

expressive communication 3 items:
vocalization; facial/gestural expression for
communication; yes/no  response), visual

responses (7 items: horizontal mirror; horizontal
individual; horizontal picture; horizontal object;
horizontal mirror; vertical picture and vertical
object). Visual comprehension (5 items: open and
close mouth; tongue sticking out; eyes opening
and closing; raising eyebrows and moving body
part), tactile response (2 items: touch and oral
stimulation), object manipulation (3 items:
manipulation comb; manipulation spoon and
manipulation pencil), and olfactory response (1
item: pleasant and unpleasant response).

Scoring is based on type of stimulation (general
or specific), the total scores ranged from zero to
113 by summing response score of each tool item
where lower scores indicate poorer function
responses, and higher scores indicate better
function responses.

Validity and Reliability

Face and content validity of Arabic version of the
study tools were reviewed by a panel of three
experts of Medical Surgical Nursing for
comprehensiveness, clarity, relevance and
simplicity. Based on experts’ recommendations
the necessary modifications were made.

Consistency and reliability of GCS assessments
by different observers has varied in different
reports. Thus, observer agreement has been
reported to range from high (.57) to low (.50)
with kappa indices ranging from 0-85 to 0-32.58
When studied separately, the motor response
usually shows higher interobserver reliability
than do the verbal or eye responses. Overall,
reliability has been summarized as “good if no
untestable feature present and if user is
experienced” Reliability is affected by training
and by consistency in assessment technique
(Teasdale et al., 2014).

In addition, agreement between GCS component
and sum scores recorded by 2 researchers ranged
from 89.5% to 95.9% (P = .001). Significant
agreement among nurses and the 2 researchers
was found for eye response (73.8%), motor
response (75.0%), verbal response (68.1%), and
sum scores (62.4%) (all P = .001). Significant
agreement among nurses and the 2 researchers
(55.2%) was also found for sum scores of patients
with sum scores of 10 or less (P = .03). Although
the study showed near-perfect agreement
between the 2 researchers' GCS, agreement
among nurses and the 2 researchers. Accurate
Glasgow Coma Scale evaluation requires nurses
to have adequate knowledge and skills (Kebapgi,
Dikeg, & Topgu, 2020).

Regarding WNSSP, internal consistency
reliability which was established by Cusick,
Lannin, Hanssen and Allaous, (2014) was very
high a = 0.93 indicating that the WNSSP is a
strong measure of a construct, so, therapists can
have confidence when using this assessment that
it is targeting a defined domain of performance
postulated to represent neural recovery.

Ethical Considerations
An official permission to conduct the study was
obtained from the Scientific Research Ethics
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Committees, Faculty of Nursing Cairo University
(RHDIRB2019041701) and from hospital
director and the director of the stroke unit that
data collection was carried out at Al Manial
University Hospital at Kasr al Einy hospital to
conduct the study. Written informed consent
obtained from each patient after explaining the
nature and purpose of the study. The researcher
emphasized to patients that participation in the
study is entirely voluntary, and anonymity and
confidentiality of the data is assured also, no
harm on the patient status occurred from
application of the sensory stimulation techniques.
Moreover, patients were informed that the data
will not be reused in another research without
their permission, also the patient have the right to
withdraw from the current study at any time
without any penalties.

Procedure

Once official permission was granted from the
appropriate authoritative personnel in the Faculty
of Nursing and in the hospital, the proposed study
was proceeded and conducted through the
following four phases.

Preparatory phase

The researcher developed sensory stimulation
techniques after extensive literature review. The
study subjects who met the inclusion criteria
were interviewed individually -face to face- to
explain the nature and purpose of the current
study. Then, the researcher obtained written
consent from the patients who were willing to
participate in the study.

Assessment phase

in this phase the researcher collected
demographic and medical data using tool number
() as well as assessing the eligibility for
inclusion through assessing patient’s level of

consciousness using Glasgow Coma Scale (tool
I1) and using Western Neuro Sensory Stimulation
Profile (tool 1Il) to assess patients’ sensory
functions pre intervention as a baseline data.

Implementation phase

Data was collected from the patient in control
group first to prevent contamination, and then
data from study group was collected. Patients in
the control group received routine hospital care.
On the other hand during hospitalization, the
visual and tactile sensory stimulation techniques
were applied by the researcher three times per
week for patients in the study group for two
consecutive weeks in the presence of family
member (Cheng et al., 2018) as follows:

Visual stimulation. The researcher performed
visual stimulation by using familiar faces objects
and photographs of family members, a mirror or
colored paper show these items to the patient for
five minutes, twice with three seconds of break in
between each stimulus in front of patient's eyes
then move object to upper and lower quadrant
within visual field. This part took approximately
not more than 20 minutes.

Tactile stimulation. The touched patient’s
shoulder outside the patient’s visual field with a
soft brush and applied to various body parts. The
patient’s lips, around the top and bottom, were
touched with the tip of a pen or spoon. This part
took approximately 10 minutes.

Follow up phase

It was done for study group along two
consecutive weeks of SSTs application; posttest
1 was done at the end of 1st week of SSTs
application and posttest 2 was done at the end of
2nd week of SSTs application using (tool I11). In
regard to the control group posttest 1 and 2 were
carried out after one and two weeks of hospital
routine care respectively.
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Assessed for Eligibility >

Not Eligible

Eligible Inclusion Criteria
e Adult confirmed diagnosis of CVS
e Age 18-60 years old. (GCS) 9 -12
e Hemodynamically stable

: }

-No Participation
-Excluded

'

Enrollment Of Study
Subjects

Obtain Consent

l

Randomized (n= 60 )

Allocation

v

Allocated to Study Group (n=30)

Allocated Control Group (n=30 )

'

Week Zero

Collect Bassline data (Medical Background — Socio Demographic - WNSSP)

l—- | Intervention }—1

Study Group
Sensory Stimulation Techniques

s :
= Sensory Stimulation Techniques
§ 3times weekly for 2 weeks
]
WNSSP Week 1. Week 2
=9
: |
z
E Analysed (30)

Control Group
Hospital Routine Care

|

Hospital Routine Care

WNSSP Week 1, Week 2

}

Analysed (30)

FIGURE 1: Schematic diagram of participants’ distribution and application of sensory stimulation
techniques

Analysis of Data

Upon completion of data collection, data was
analyzed using IBM SPSS program version 20
(Lee, 1958-. (2013). Relevant statistical analysis
was used to test the obtained data. Descriptive
and inferential statistics were done such as
frequency, percentage, mean and standard

deviations and independent t test. The researcher
adopted a level of significance at (0.05).

RESULTS
The statistical findings of the current study are
presented in the following order: The first section
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is devoted to personal medical background data
among studied subjects. The second section
delineated the study hypotheses testing for being
supported or not.

Participants’ Characteristics

Table 1 presented that 90% of the study group
and 80% of the control group are within the age
range between 40 to 60 years, with the mean age
of 49.7+ 10.01and 49.53 + 9.1 years respectively.
Concerning gender 53.3% of the study group and
56.7% of the control group were males and 70 %

of study group and 76.7 % of control group were
married. For residence 53.3% of study group and
60% of control group were living in rural areas.
Regarding education 56.7% of the study group
and 60 % of the control group reached secondary
school. In relation to the occupation 50% of the
study group were workers and 40% of the control
group were housewives. Regarding smoking
status 70 % of the study sample was nonsmoker
and 56.7 % of control group were smokers. There
were no statistically significant differences
between the two groups regarding all the
demographic characteristics.

TABLE 1: Frequency and Percentage Distribution of Demographic Characteristics among the Study
Subjects (N=60).

Variable Study Group Control Group Test P
N % N %
Age
21-30 2 6.7 % 1 3.3%
31- 40 2 33% 5 16.7% X?=3.2 0.35
41-50 10 33.3% 10 33.3%
51- 60 16 56.7% 14 46.7 %
Meant SD 49.7+ 10.01 4953 +9.1
Gender
Male 18 53.3% 17 56.7% X*=0.069 0.74
Female 12 46.7% 13 43.3%
Marital Status
; 21 70% 23 76.7%
g/::;l’lleEd 6 20% 3 10% X2=0.12 0.54
Divorced 3 10% 4 13.3%
Residence:
Rural 16 53.3% 18 60% X*=0.271 0.62
Urban 14 46.7% 12 40 %
Level of Education
Can’t read and write 5 16.7% 3 10%
Read and write 7 23.3% 7 23.3% -
Secondary school 17 56.7 % 18 60% X*=0.862 0.93
University 1 33% 2 6.7% '
Occupation
Mapu-al Labor Work 15 50% 8 26.7% %2=0.37 0.15
Official Work 3 10% 10 33.3%
Housewife 12 40% 12 40%
Smoking
Smoker 9 30% 13 56.7% X?=0.14 0.28
None- smoker 21 70% 17 13.3%

Significant at p <0.05
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Medical data

Table 2 indicated that 63.3% and 60 % of study
and control subjects were diagnosed for ischemic
and hemorrhagic stroke respectively. In relation
to family history 90 % and 93.3% of the study
group and control group had no family history of
stroke respectively. 86.7% of study group and
90% were suffering from chronic diseases as

hypertension 40%, 53.3 %, and renal disease

13.3%, 6.7 for study and control group
respectively. Additionally, 40% of study group
and 33.3% of control group were suffering from
Left hemiparesis and 20% of study group and
23.3% of control group were suffering from right
hemiparesis. There were no statistically
significant differences between the two groups
regarding all the medical data.

TABLE 2: Frequency and Percentage Distribution of Medical data among the Study Subjects

(N=60).
Variable Study Group Control Group Test P
N % N %
Type of Stroke
Ischemic stroke 19  63.3% 18  60% X?=.071 0.79
Hemorrhagic stroke 11 36.7% 12 40%
Family history of Stroke
Yes 3 10% 2 6.7% X?=1.017 0.32
No 27 90% 28  93.3%
Chronic Disease
Yes 26 86.7% 27 90% X?=.162 0.69
No 4 13.3% 3 10%
Comorbidities
Diabetes mellitus 6 20% 5 16.7%
Hypertension 12 40% 16 53.3% X?=1.39 071
Cardiovascular diseases 8 26.7 % 23.3%
Renal Diseases 4 13.3 % 2 6.7%
Motor ability
No Weakness 12 40% 13 43.3%
Rt hemiparesis 6 20% 7 23.3% X?=.229 0.86
Lt hemiparesis 12 40% 10 33.3%

Significant at p <0.05

Comparison of mean score of visual subscale of
Western Neuro Sensory Stimulation Profile
Table 3 showed that the mean score of visual
response was increased among subjects in the
study group from baseline assessment after
application of sensory stimulation techniques in

posttest land posttest 2. There were significant
statistical differences between posttest 1 and
posttest 2 among study and control group
regarding the visual response (t = 4.1 at p <.000,
and t = 5.1 at p< .000) respectively.
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TABLE 3: Mean scores’ comparison of visual response between study and control group along the
study (N= 60).

Assessment Study Group Control Group t P
Mean = SD Mean = SD
Baseline 23.6+5.1 22.7+5.1 .687 0.49
Posttest 1 26.4+ 4.3 206+£6.3 4.1 .00**
Posttest 2 30.3+5.1 226+6.3 5.1 .00**

*Significant at the p< 0.05 probability level.

-Posttestl: after 1 week of baseline assessment.
- Posttest 2: after 2 weeks of baseline assessment.

Table 4 showed that there are significant
statistical differences between the baseline

assessment and posttest 1, and between baseline
assessment and posttest 2 regarding the total
mean score of visual response among study group
(t =34 atp <.002, and t = 7.6 at p< .000)
respectively.

TABLE 4: Mean scores’ comparison of visual response at baseline, posttest 1 and posttest 2 among
the study subjects (n=30).

Variable Baseline Posttest t(p)
X) (X)
From baseline to posttestl 23.6x5.1 Posttest 1 (26.4+ 4.3) 3.4(.002) *
From baseline to posttest2 23.6+5.1 Posttest 2 (30.35.1) 7.6(000) *

*Significant at the p< 0.05 probability level.

-Posttest 1:afterlweek of baseline assessment.
-Posttest 2:after 2 weeks of baseline assessment.

Table (5) illustrated that the mean score of tactile
response was increased among subjects in the
study group from baseline assessment after

application of sensory stimulation techniques in
posttest land posttest 2. There were significant
statistical differences between posttest 1 and
posters 2 among study and control group regard
to tactile response (t=6.5at p<.000,andt=7.8
at p<.000) respectively.

TABLE 5 :Mean scores’ comparison of tactile response between study and control group along the
study (N= 60).

Assessment Study Group Control Group t p
Mean + SD Mean + SD
Baseline 9.3+09 10.23+14 1.16 0.24
Posttest 1 119+ 19 8.83+1.68 6.5 .000*
Posttest 2 13.4+15 9.2+24 7.8 .000*

*Significant at the p< 0.05 probability level.

-Posttestl: after 1week of baseline assessment.
-Posttest2: after 2 weeks of baseline assessment.

Table (6) showed that there are significant
statistical differences between the baseline

assessment and posttest 1, and between baseline
assessment and posttest 2 in regard to total mean
score of tactile response (t=7.2 at p <.00, and t
= 12.9at p< .00) respectively.
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TABLE 6: Mean scores’ comparison of tactile response at baseline, posttest 1 and posttest 2
amongthe study subjects n=30

Variable Baseline Posttest t
(X) (X)
From baseline to posttestl 9.3+0.9 Posttest 1 (11.9+ 1.9) 7.2 (.00) *
From baseline to posttest2 9.3+£0.9 Posttest 2 (13.4+ 1.5) 12.9 (.00) *

*Significant at the p< 0.05 probability level.

-Posttestl: after 1week of baseline assessment.
-Posttest2: after 2weeks of baseline assessment.

Table (7) revealed that total mean score of
WNSSP was increased among subjects in the
study group from baseline assessment after

application of sensory stimulation techniques in
posttest land posttest 2. There were significant
statistical differences between posttest 1 and
posters 2 among study and control group regard
to total mean score of WNSSP (t=3.9 at p<.000,
and t = 6.6 at p< .000) respectively.

TABLE 7: Mean scores’ comparison of total WNSSP between study and control group (N= 60).

Assessment Study Group Control Group t p
Mean = SD Mean = SD
Baseline 58.9+ 10.62 63.43 £11.56 15 0.12
Posttest 1 68.1+ 8.6 55.3+ 15.27 3.9 .000*
Posttest 2 77394 58.91+ 15.31 6.6 .000*

*Significant at the p< 0.05 probability level.

-Posttestl: after 1 week of baseline assessment.
- Posttest 2: after 2 weeks of baseline assessment.

Table (8) clarifies that there are significant
statistical differences between the baseline

assessment and posttest 1, and between baseline
assessment and posttest 2 of total mean score of
WNSSP (t = .606 at p <.000, and t = 13.6 at p<
.000) respectively.

TABLE 8: Mean scores’ comparison of WNSSP at baseline, posttest 1 and posttest 2 among

the study subjects (n=30).

Variable Baseline Posttest t (p value)
(&) X)
From baseline to posttest 1 58.9+ 10.62 Posttest1 (68.1+ 8.6) | 6.6(0.00) *
From baseline to posttest 2 58.9+ 10.62 Posttest2 (77.3+9.4) | 13.6)0.00) *

*Significant at the p< 0.05 probability level.

-Posttestl: after 1 week of baseline assessment.
- Posttest 2: after 2 weeks of baseline assessment.

DISCUSSION
The findings of the current study will be
presented in two sections; the first section is

devoted the demographic characteristics and
medical related data; the second section is
devoted to study hypotheses testing.

Subjects’ characteristics
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The current study revealed that more than three
quarters of subjects in the study and control
group were within age range between 40 to 60
years, with the mean age of 49.7+ 10.01and 49.53
+ 9.1 respectively. This reflected that age is a
major risk factor for stroke as the arteries become
stiffer and less elastic, making them more prone
to blockages. Additionally, the risk of high blood
pressure, diabetes, and other conditions that can
lead to stroke increases with age (Polivka et al.,
2019).

This findings were supported by Murphy and
Werring, (2020) research study entitled “Stroke:
Causes and Clinical Features”, which found that
older adults are at greater risk for stroke than
younger adults and reported that age is
contributor to stroke risk, and the incidence
doubles for each decade after age 55 years.
However, a study carried out by Faozi et al.,
(2021) entitled “Effects of a Multimodal Sensory
Stimulation Intervention on Glasgow Coma
Scale Scores in Stroke Patients with
Unconsciousness”, found that the mean age of
the studied patients was 56.42+9.07 years old.
Also a study conducted by Park et al.,( 2021)
entitled “Effects of a Rehabilitation Program
Using a Wearable Device on the Upper Limb
Function, Performance of Activities of Daily
Living, and Rehabilitation Participation in
Patients with Acute Stroke”, reported that the
mean age of study sample is 60.59 + 18.12 years.

Regarding gender, the current study showed that
more than half of study sample were males
which reflects that male is at higher risk for
developing CVS than females, these results
might be related to the positive effects of
estrogen on the cerebral circulation as lifetime
exposure to ovarian estrogens may protect
against ischemic stroke; moreover, male are
exposed to special work circumstances and
carried out strenuous and hazardous activity, in
addition, smoking in males is higher than in
females (Peters et al., 2020).

This finding is consistent with a study findings
conducted in Egypt by Alam et al.,, (2016)
entitled “Effect of Sensory and Motor
Stimulation Program on Clinical Outcomes of
Patients with Moderate Head Injury”, who found
that 70.0% of the study and control group’

subjects were male. Similarly, a systematic
review by Norwood et al., (2022) entitled
“Efficacy of Multimodal Sensory Therapy in
Adult Acquired Brain Injury: A Systematic
Review” reported that the majority of the study
sample were males of the total samples. In
addition Murphy and Werring, (2020) and Park
et al., (2021) concluded that more than half of the
study sample were males.

However, Murphy and Werring, (2020) revealed
that because of the risks of pregnancy and oral
contraceptive use the premenopausal women
have a stroke risk that is as high as or higher than
the risk in men and at older ages stroke rates are
slightly higher in men. On contrary, results by
Kharbach et al., (2020) showed that the majority
of the study sample were females which support
that female gender could be higher risk for
strokes than males.

Regarding marital status approximately three
fourth of subjects in study and control groups
were married; as the majority of the study
participants age is more than 40 years, so, it is
expected to be married according to Egyptian
culture. Soto-Camara et al., (2020) who
conducted study entitled “Knowledge on Signs
and Risk Factors in Stroke Patients”, and
Kharbach et al., (2020) reported that more than
half of the study sample were married, also,
Moattari et al., (2016) found in their study that
80% of study sample were married.

In relation to residence, more than half of
subjects in the study and control groups were
living in rural areas, This could be due reputation
of the hospital that attract attendants to come
from rural areas, additionally, the rural areas may
have fewer resources available for stroke
prevention and treatment. This result is
consistent with a Moroccan study conducted by
Kharbach et al., (2020) who found that more than
half of the study sample were from rural areas. In
contrast, a study conducted in an Egyptian study
by El Nahas et al., (2019) entitled “Urban
versus Rural Egypt: Stroke Risk Factors and
Clinical Profile: Cross-Sectional Observational
Study”, found that the majority of study sample
were from urban areas.

In relation to education, more than half of the
subjects in the study and control groups were
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reached to secondary school this could be related
to their residency in rural regions where this level
of education was prevalent, Abo Elazayem et al.,
(2020) findings illustrated that completing
education is considered to be one of the most
important problems facing the Egyptian society
in general and the rural areas especially in elder
people.

This results were similar to an Egyptian study
conducted by Osama et al., (2019) entitled
“Public Knowledge of Warning Signs and Risk
Factors of Cerebro-Vascular Stroke in Ismailia
Governorate, Egypt”, who revealed that
approximately half of study sample reaching
secondary school, however, low education levels
could lead to lack of knowledge and loss of
concern about the treatment of the CVS risk
factors and appropriate lifestyle changes, which
could increase the incidence of stroke and
morbidity among stroke survivors. Furthermore,
Lindmark et al., (2022) mentioned that half of the
study sample reached primary school and 25%
was in secondary school which is congruent with
the finding of the previous study that low
educational level could increase the risk for
CVS.

In relation to occupation, half of the subjects of
the study group were manual laborers workers,
which matched with their residency in rural
areas. It could be explained that stroke patients
who are manual laborers may be more likely to
experience a stroke than those who are not. This
is likely because manual labor often involves
long hours of physical exertion, which can
increase the risk of stroke. Additionally, manual
laborers may have less access to healthcare and
preventive measures, such as regular check-ups
and lifestyle modifications, which can further
increase their risk of stroke (Becher et al., 2016).

On the same line, Gao et al., ( 2019) in a study
entitled “Effects of Occupation on Intracerebral
Hemorrhage-related Deaths in Inner Mongolia”
found that men aged 45-64 years old, those who
worked as farmers or agricultural workers are
more likely to experience a stroke than those who
did not. Similarly, a study conducted in South
Korea entitled “Association between Adult
Height, Myocardial Infarction, Heart Failure,
Stroke and Death: A Korean Nationwide

Population-based Study” by Park et al., (2018)
found that among men aged 40-59 years old,
those who worked as farmers or fishermen are
more likely to experience a stroke than others .

Regarding smoking status, one third of subjects
in the study group were smokers and more than
half of them in the control group were smokers.
Smoking is linked with CVS by increasing the
buildup of plaque in the arteries, which can lead
to a blood clot. Smoking also increases blood
pressure and decreases oxygen levels in the
blood, both of which can increase the risk of
stroke. In addition, smoking can damage and
weaken blood vessels, making them more likely
to rupture or burst (World Stroke Orgaization,
2021).

The current study finding is supported by EI
Nahas et al., (2019) who found that half of the
study sample were smokers after an acute
ischemic stroke. Furthermore, the results was
supported by Matsuo et al., (2020) in a study
entitled “Smoking Status and Functional
Outcomes After Acute Ischemic Stroke”
revealed that current and recent smoking is
associated with an increased risk of unfavorable
functional outcomes at three months after acute
ischemic stroke.

Medical related data

Regarding to type of stroke approximately two
thirds of subjects in the study and control groups
have ischemic stroke, and the rest is hemorrhagic,
it goes hand in hand with the literature as
ischemic stroke is more common than
hemorrhagic type (Cho et al., 2021). This data is
in the same line with the findings across a study
by Abdu et al., (2021) entitled “Comparison of
Ischemic and Hemorrhagic Stroke in the Medical
Ward of Dessie Referral Hospital, Northeast
Ethiopia: A Retrospective Study” who revealed
that 65.4% of patients are admitted due to
ischemic stroke. Also, Salvadori et al., (2020)
found in their study that 65% of study samples
were ischemic and 35 % of them were
hemorrhagicstroke.

Regarding medical history less than half of the
subjects in the study group had hypertension and
approximately one quarter had either diabetes
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mellitus or cardiovascular disease, the majority
of subjects in control and study groups has no
family history of stroke. This result is similar to
a study finding of Abdu et al., (2021) who found
that less than half of study sample are diagnosed
with HTN and about 10 % percent with DM and
more than three quarters of study sample hadn’t
family history of stroke.

In relation to motor ability, more than half of the
subjects in the study and control groups are
suffering from hemiparesis, this could be related
to the fact that stroke involves damage to specific
areas of the brain responsible for controlling
movement and sensation on one side of the body.
The most common area affected is the motor
cortex, which controls voluntary movements of
muscles on the opposite side of the body, so,
damage to this area can result in weakness
(hemiparesis) or paralysis (hemiplegia) on one
side of the body (Dantes et al., 2020).

This finding is consistent with a study conducted
by Bindawas et al., (2017) entitled “Functional
Recovery Differences after Stroke Rehabilitation
in Patients With Uni- or Bilateral Hemiparesis”
and Dantes et al., (2020) in a study entitled “Tele-
Rehabilitation of Upper-Extremity Hemiparesis
after Stroke: Proof-of-Concept Randomized
Controlled Trial of in-Home Constraint-induced
Movement Therapy” who found that about half
of study subjects were suffering from right and
left hemiparesis.

Data related to study hypotheses testing
According to the results there is an increase of
total mean score of visual response along the
study period for patients in the study group after
application of sensory stimulation techniques, on
the other hand the baseline assessment and
posttest for subjects in control group who
received the routine hospital care almost not
changed, consequently there were significant
statistical differences between the baseline
assessment, posttest 1 and posttest 2 of total mean
score of visual response of subjects in the study
group, which support study hypothesis number 1.
This could be attributed to the effect of the
sensory stimulation technique which decreased
the resting metabolic rate of the comatose
patients (Upadhyay & Verma, 2021). In addition,

the provision of appropriate and safe sensory
stimulation can build synaptic connections to
provide sufficient stimulation for RAS.

These results are congruent with a study
conducted by Alam et al., (2016) who found a
significant increased visual responses mean
score in study group compared to control group
after application of visual stimulation through
stimulating the usual attention and tracking eyes
to visual stimulus. Also, the results are consistent
with a study conducted by Deshpande et al.,
(2019) who reported that pre and post WNSSP
for visual stimulation after application of sensory
stimulation was 17.8 and 42.7 respectively. The
result showed that significant increase of visual
response between pre and post WNSSP for visual
subscale. Moreover, a randomized controlled
clinical trial study was conducted to evaluate the
effect of a structured sensory stimulation
program on the sensory function of patients with
stroke induced disorder of consciousness by
Kavanagh, (2022) revealed that sensory
stimulation program improves the visual function
of stroke patients.

In relation to tactile response, the study findings
revealed an increase of total mean score of tactile
response along the study period for subjects in
the study group after application of sensory
stimulation techniques, on the other hand the
total mean score of tactile subscale decreases
along the study period for patients in the control
group who received the routine hospital care, in
addition there were significant statistical
differences between the baseline assessment,
posttest 1 and posttest 2 of total mean score of
tactile response of patients in the study group
which support study hypothesis number 2.

Ayoobi et al., (2021) illustrated that as touch
deprivation is common in hospitalized stroke
patients, so, the use of tactile stimuli can be
helpful for increasing the level of consciousness
(LOC) and sensory stimulations can promote
brain plasticity and recovery in injured brains. It
is associated with changes in cortical thickness,
neuron size, and the number of connections.
Repetitive stimulation program is beneficial in
improving the sensory and motor function in
stroke patients; tactile stimulation could cause
improvement in sensory and motor function,
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increase synaptic efficacy and enhance the
primary motor cortex excitability.

The result is consistent with Adineh et al., (2022)
who carried out tactile stimulation in a study
entitled “Impact of A Sensory Stimulation
Program Conducted by Family Members on the
Consciousness and Pain Levels of ICU Patients:
A Mixed Method Study” on patients with brain
injury through hand pressure, massage, and
rubbing of the limb skin, first on one side of the
body and then on the other side, the results
revealed an improved tactile response for study

group.

Li et al., (2020) carried out systematic
study in which subjects in study group underwent
sensory stimulation program. The sensory
stimulation program consisted of auditory,
visual, tactile, olfactory, and gustatory
stimulation and was applied in two sessions/day
while each session lasted for 15 minutes. The
findings were congruent with study results as
they reported that the experimental group had a
higher sensory response as well as better arousal
and orometer response. In the same line an
Egyptian study’s results entitled “Outcomes of
Family-Centered ~ Auditory and  Tactile
Stimulation Implementation on Traumatic Brain
Injured Patients” conducted by Ahmed et al.,
(2022) support the study results; it revealed that
early organized tactile stimulation is an effective
and feasible nursing strategy in improving level
of consciousness (LOC) and sensory functions
among comatose patients.

The current study results revealed that there is
increase in the total score of WNSSP along the
study period for subjects in study group after
application of sensory stimulation techniques, on
the other hand the baseline assessment and
posttest for subjects in control group almost not
changed, consequently there are significant
statistical differences between the baseline
assessment, posttest 1 and posttest 2 of total mean
score of sensory responses of subjects in the
study group which support the study hypothesis
number 3.

Zuo et al., (2021) reported that to avoid sensory
deprivation and promote recovery, the sensory
stimulation, including hearing, touch, vision,

taste, and olfaction, which is non-invasive,
economical, and simple is beneficial in
improving arousal, consciousness, neural
response, motor function, and brain function,
shortening hospital stay, and reducing disability

rate.

This result is similar to study by Upadhyay and
Verma,( 2021) entitled “Effect of Sensory
Stimulation in Comatose Patients: an Evidence
Based Review of Literature” who documented
that two sessions of sensory stimulation per day
for at least 15 min of each stimulation could give
more significant improvement in sensory in the
recovery of comatose patients. The result is
congruent with an Egyptian study entitled
“Effect of Integrative Nursing Practices on
Cognitive Recovery among Severe Traumatic
Brain Injury Patients” conducted by Othman et
al., (2020), who found a significant improvement
of WNSSP score between first score and end
score of study group compared to control group.

In contrast, a conclusion made by Cheng et al.,
(2018) in a study entitled “Do Sensory
Stimulation Programs Have an Impact on
Consciousness Recovery?” applied on stroke
patients who received sensory stimulation
programs (SSP) as a treatment for disorders of
consciousness for three times weekly, the result
revealed that SSP may not be sufficient to restore
consciousness, it might nevertheless lead to
improved behavioral responsiveness in stroke
patients.

CONCLUSION

The present study is designated to evaluate the
effectiveness of sensory stimulation techniques
to improve the visual and tactile responses in
stroke patients. The application of sensory
stimulation techniques on visual and tactile
responses of patients with stroke had significant
effects on improving visual and tactile function.
Nurses in special stroke units can incorporate
sensory stimulation into existing interventions,
especially for patients with  decreased
consciousness. Sensory stimulation technique
can be used both as an independent nursing
intervention and in collaboration with the
patient’s family.
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RECOMMENDATIONS
Based upon the findings of this study, the
following recommendations were made.

Application of sensory stimulation as feasible
nursing instructions to patients with stroke in
cooperation with their families to promote
continuity of care.

A further study should be conducted on a larger
probability sample from different geographical
areas in Egypt to generalize the findings.

A Further longitudinal study to evaluate sensory
stimulation techniques for accurate evidence.
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