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ABSTRACT 
Nurses are a key challenge in secondary stroke prevention, providing education and supporting adherence to 

secondary-prevention medications and lifestyle changes. The aim of the study was to evaluate effect of training 

on nurses working in Rehabilitation and Rheumatology Center for Prevention of Stroke Recurrence among 

patients. Design: A quasi-experimental study design. Setting: The study was conducted at the Physical 

Medicine and Rehabilitation and Rheumatology Center. Sample: A purposive sample, it targeted all 

rehabilitation nurses in the studied center, with total number was 100 nurses. Tools: Data were collected by 

using two tools: I- a structural Questionnaire to collect data about demographic characteristics of the studied 

nurses - nurses ‘knowledge regarding Pre-hospital stroke recognition and Prevention of stroke recurrence 

knowledge. II-The second tool was an observational Checklist: to assess nurses’ performance.  

Results: The study findings indicated that; Near two thirds of the studied nurses had a total score satisfactory 

knowledge regard rehabilitation nursing, increased to 100% after training, the differences observed were 

statistically significant, meanwhile less than half of nurse’s had total satisfactory performance of selected 

rehabilitation nursing skills pre training was raised to 92% after training the differences observed were 

statistically significant. Conclusion: the study concluded that, training of rehabilitation nurses positively 

affected their knowledge and performance for prevention of stroke recurrence among patient, with statistically 

significances. Recommendations: The study recommended that, planning of continuous and efficient training 

programs for nurses on rehabilitation nursing skills. Further researches to be carried out to study other 

approaches to promote rehabilitation nurses care of stroke and prevention of stroke recurrence. 
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INTRODUCTION 

 

A stroke is a neurological event resulting from 

interruption of the blood flow to an area of the brain. 

An ischemic stroke results from arterial obstruction 

where an arterial rupture results in hemorrhagic 

stroke [1]. It is considered the second leading cause 

of death and disability worldwide. The number of 

people affected by stroke is increasing worldwide [2] 

although stroke is a complicated life-altering event 

for stroke survivors; it is experienced as an acute 

event with complex needs [3]. Around half of stroke 

survivors are left dependent on others for everyday 

activities, and it is estimated that the direct care cost 

of stroke is at least £3bn annually [4]. 

A large number of stroke patients who were 

discharged from hospital live with long-term 

limitations and suffer from permanent disabilities, 

such as; weakness, imbalance, mental changes, 

immobility and dependency [5]. A quarter of strokes 

occur in people aged less than 65 years. As the 

population of elderly stroke survivors increases and 

the number of survivors with disability and chronic 

care needs grow, rehabilitation care and therapy will 

play an increasingly important role [6]. 

Stroke survivors require skilled nursing 

intervention in the rehabilitation stages of recovery 

and for prevention of recurrence of the stroke [7]. A 
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“rule of thirds” applies, with about one-third of 

survivors making a full recovery and another third 

dying in the hours, days and weeks immediately 

following the stroke. The remaining third sometimes 

referred to as the middle third, can make gains in 

independence through rehabilitation programs which 

may include physical, occupational, speech, and 

recreation therapies [8].  

Recurrence of stroke happened in about one 

third of the stroke patients within their first five years 

of the stroke, adequate rehabilitation after stroke may 

prevent further strokes from occurring; help patients 

to return to work and alleviate psychological 

problems, recurrence of stroke could be reduced by 

80% with optimum therapy [8]. Therefore, secondary 

prevention of stroke is essential because of the high 

risk of recurrent stroke, Secondary prevention 

measures are usually started while patients are in the 

hospital and are continued in outpatient and primary 

care settings. 

Stroke risk factors can be modifiable or non-

modifiable. Non-modifiable risk factors include age, 

race, sex, ethnicity, and a family history of stroke or 

transient ischemic attack (TIA). Modifiable factors 

include hypertension, hyperlipidemia, diabetes, and 

lifestyle factors [9]. Risk factors modification is 

important after stroke or transient ischemic attack to 

reduce mortality and morbidity from stroke 

recurrence [10]. 

Stroke rehabilitation can be provided in 

inpatient, home, and community-based, where the 

rehabilitation staff nurse works and they can be 

found in a range of acute to subacute rehabilitation 

facilities [6]. The presence of a multi-disciplinary 

team with specialized knowledge, skills, and 

experience in stroke is important. The development 

and delivery of stroke-specific education are 

therefore of vital importance to the provision of high-

quality stroke care and to improve outcomes for 

people who have experienced stroke [11]. 

 One of the factors contributing to the limited 

availability and accessibility include lack of 

rehabilitation component in the standard of care; the 

long interval from stroke onset to admission to 

rehabilitation; the infrequent, unskilled, and short-

lived provision of rehabilitation care. The goal of 

rehabilitation nursing is to assist individuals with a 

disability and/or chronic illness to attain and 

maintain maximum function 12. 

Rehabilitation nursing provides holistic, 

comprehensive, and compassionate care for patients 

with life-limiting conditions. Nurses help survivors 

overcome their newfound physical limitations and 

help their patients adapt to a lifestyle of managing 

the injury, disability, and chronic illness [13]. In 

Egypt, it is needed to understand the role of nursing 

in stroke rehabilitation. 

Evidence-based guidelines for secondary 

prevention stress the benefits of a healthy lifestyle, 

such as dietary modification, appropriate physical 

activity, non-smoking, alcohol consumption [14]. 

Health education about medication after an ischemic 

stroke will include, antihypertensive, antithrombotic 

agents, lipid-lowering therapy atrial fibrillation (AF) 

treatment and statins (unless the person is prescribed 

oral anticoagulants, which could reduce the incidence 

of recurrent vascular events by 80%, However, 

uptake and adherence to secondary prevention is 

often poor [4]. 

Finally, three categories that described the 

nursing role were identified as nurse as provider of 

care (completion of basic requirements including 

nutrition, hydration, elimination and hygiene, 

maintenance of safety (completion of activities 

prescribed by others and prevention of harm), 

facilitator of personal recovery (maintenance and 

improvement of well-being emotional and social 

aspects of recovery, improved coping strategies 

(emotional, social improvement in activities of living 

(including core life skills) and manager of 

multidisciplinary provision. Nurses described a range 

of activities related to the management of patients, 

including liaising, organizing, mediating and 

planning. These activities were designed to 

coordinate the input of other health care 

professionals, to promote the well-being of patients 

and their families, and to enable smooth transitions 

of care for patients [15].  

 

The significance of the study 

The World Health Organization (WHO) 

estimates that 85% of stroke deaths now occur in low 

and middle-income countries and that disability-

adjusted life years lost to stroke are almost seven 

times that in high-income countries. Egypt is the 

second most populous on the African continent, with 

an estimated 85·5 million people. The country is 

classified by the WHO as a lower middle-income 

country until now. Only limited community-based 

data exist on stroke incidence and prevalence [16]. 

Recently reported a rather high prevalence of stroke 

in Assiut, one of the southern governorates of Egypt 

with a population of about 3·5 million inhabitants 

(crude prevalence of 9·63/1000 population; age-

adjusted prevalence 6·99/1000). The incidence of 

stroke in the desert governorate of the New Valley is 

2·5/1000 with a prevalence of 5·6/1000 (data 

collected in 2007). Furthermore, none of these 

studies represent Cairo and Alexandria citizens who 

generally have a higher socioeconomic status and 

better access to healthcare facilities than those living 

in rural areas and form >25% of Egypt’s population. 

Nonetheless, the number of new strokes in Egypt per 

year may be around 150 000 to 210 000 5. The 

rehabilitation nurse provides care, education, and 

support to the client and family. Care is focused on 

assisting disabled patients, their families, and their 

communities, in the development of the client’s self-

care skills facilities [6]. 
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The aim of the study:  
The study aimed to evaluate the effect of 

training on nurses working in Rehabilitation and 

Rheumatology Center for Prevention of Stroke 

Recurrence among patients through: 

1. Assessing nurses' knowledge and performance of 

selected rehabilitation skills needed for the 

prevention of stroke recurrence to detect their 

training needs. 

2. Designing and implementing a rehabilitation 

training program for the nurses according to their 

needs as regards prevention recurrence of stroke. 

3. Evaluating the nurse’s knowledge and 

performance related to selected rehabilitation 

nursing skills needed as regards prevention of 

stroke recurrence. 

Research hypothesis: 

Training of rehabilitation nurses will positively 

affect their knowledge and performance as regards 

prevention of stroke recurrence. 

 

SUBJECT AND METHODS 

 

Design: 

A quasi-experimental study design was applied 

in this study. 

Setting: 

The present study was carried out in the 

Physical Medicine and Rehabilitation and 

Rheumatology Center affiliated to the Armed Forces, 

located in AL-Giza Governorate, one of the biggest 

governorates of Egypt; The study center includes an 

outpatient and inpatient with the capacity of 130 in 

patient’s bed, for rehabilitation health care which is 

providing medical and rehabilitation services to all 

military and civilian patients. It also includes a 

special surgical center for spinal cord injuries. 

Sample: 

All rehabilitation nurses in the studied center, 

with a total number of 100 nurses who voluntarily 

accepted to participate in the research after 

explaining the purpose of the study and after 

excluding10 of nurses who participated in the pilot 

study. 

Data collection:  
Data were collected by the researcher using two 

tools: 

The first tool:  A structured Questionnaire 

consisting of two parts to collect data related to:  

Part I: Demographic characteristics of the studied 

nurses:  

A self-administered tool designed by the 

researcher based on the literature review; it includes 

age, gender, qualifications, years of general and 

rehabilitation experience, and whether they attended 

any training program regarding the health care of 

stroke patients. 

Part II: Nurses' knowledge (pre/post-test) 

regarding: 

A) Pre-hospital stroke recognition: it includes: 

Definition of stroke, etiology, symptoms, 

classification, five risk factors and stroke warning 

signs, complications of the stroke, perceptual 

problems, speech problems, and prognostic 

indicators, management of acute stroke patients, 

nursing care, and medication in stroke and side 

effects of the medications.  

B) Prevention of stroke recurrence knowledge 

questionnaire modified it includes17: 

1- Modifiable major risk factors for stroke (cigarette 

smoking, alcohol consumption dietary 

modification, and exercise) including the use of 

resources to support recovery. 

2- Blood pressure control for secondary prevention 

of stroke and antihypertensive. 

3- Diabetes control.  

4- Hyperlipidemia control. 

5- Atrial fibrillation. 

6- Antithrombotic medications and precautions for 

using the thrombolytic (antiplatelet and 

anticoagulant medications). 

Scoring: 
Total items of part II of the self-administered 

questionnaire were providing a total score of 22 

points: given 2 scores for the correct answer, 1 score 

for incomplete and zero for a wrong one. The total 

score of nurses' knowledge about the care of stroke 

patients was 80 scores. The scores were transferred 

to percentages as satisfactory knowledge ≥75% and 

unsatisfactory knowledge<75%. 

The second tool was an Observational Checklist 

for selected skills related to stroke patient 

(pre/post-test), adaptation 18, and modified by the 

researcher it was used to evaluate the following 

skills: 

1- Assess nurses performance of transfers and 

positioning of stroke patient, (lying, rolling, lying 

to sitting, seating, chairs, foot, supports, support 

of upper limb, sit to standing, transfers with 1, 

transfers with the 2and position of feet, hands, 

and posture). The positioning of the patient 

depends on which side the stroke occurred (If the 

patient had a stroke on the left side, then the face 

and everything will be drawn to the right side. Put 

things to the affected side so that the patient can 

turn the head and the neck in the right position. 

This type of positioning is ideal for effective 

rehabilitation as this stimulates the movement in 

the hemiplegic side of a stroke patient. 

2- Components of gait movement of the leg, pelvis 

balance, when to walk, support/facilitation of 

gait-aids and appliances. 

3- Normal movement in relation to the early stroke 

patient: Rolling, lying–sitting, sitting-standing, 

standing and walking. 

4- Helping the patient to carry out an activity. The 

actions must be rehabilitative in nature, e.g., 

helping someone stand up and providing physical 

support while the patient pulls up his / her 
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trousers. Doing for all actions which are ‘done to’ 

or ‘on’ the patient by members of staff. The 

patient is passive and makes no active 

contribution. 

The observational checklist was scored as follows: 

Each step was given2 scores for done correctly and 

1for not done or done incorrectly. The total checklist 

score was 40 scores.  

The scores were transferred to percentages and 

evaluated as satisfactory practice ≥75% and 

unsatisfactory practice<75%. 

The validity of study tools:  

The content validity was tested by a jury of 3 

professors and experts in the field of Community 

Nursing to ascertain that the tools were relevant, 

understood, and applicable; accordingly, minor 

modifications were carried.  

Tools reliability:  

The coefficient of reliability was measured by 

Cronbach's α (alpha). Cronbach alphas were 

calculated for the overall tested items of the studied 

nurses including total knowledge and the total level 

of performance. Furthermore, a reliability test was 

conducted on the domains of knowledge and 

practices. 

Preparatory phase: 

The preparatory phase was carried out by 

reviewing the past and currently available literature 

relevant to the various theoretical aspects of the 

problem by using books, articles, periodicals, and 

magazines.  

 

Pilot study 

A pilot study was done on 10 nurses, to 

examine and test the applicability of the study tools 

and test the suitability of the setting, availability of 

the study population (nurses). The researcher found 

that the observational checklist for nurses was 

performed in about 10 minutes for each skill, for 

each nurse. Modifications on the tools were done 

based on the findings of the pilot study. Some 

questions and items were omitted, added, or 

rephrased, and then the final form was developed. 

The subjects included in the pilot study were 

excluded from the main study sample. The 

instruments were given to participants during 

working hours. Participants’ nurses answered 

individually and returned the test to the researcher 

immediately. 

 

Ethical Considerations: 

Official permission to carry out the study was 

obtained from responsible of the Physical Medicine 

and Rehabilitation and Rheumatology Center, as 

well an oral agreement was obtained from each 

nurse who agreed to participate in the study after 

being informed about the purpose and the benefits 

of the study. Strict confidentiality was assured for 

participants through the study process with their 

right to refuse or withdraw at any stage without 

giving any reason and with no consequences. 

 

Fieldwork: 

After obtaining official permission to carry out 

the study, the researcher interviewed the nurses and 

distributed the interviewed questionnaire after 

explaining the aim of the research.  

Data collection for this study was carried out 

over a period of six months; the actual fieldwork was 

carried out from the beginning of June 2015 to the 

end January 2016, according to a time scheduled for 

nurses, two days/week, and after taking their oral 

agreement. 

Training program constructions through 3 

phases: 

The First phase: Pre-assessment phase; where 

the pre-training questions were given to the nurses, to 

assess their educational needs related to their 

knowledge and performance. 

The Second phase: Planning phase; Planning 

and implementation phases; the training program was 

developed with the general objective to improve the 

nurses’ knowledge and performance as regards 

prevention of stroke recurrence, the content was 

revised and modified according to the related 

literature.  

It consisted of knowledge based on the literature 

review, concerning prevention of stroke recurrence, 

developed by the researcher, it includes: 

 Knowledge about stroke: Stroke definition, types 

of stroke, etiology, symptoms, classification, risk 

factors, complications of a stroke, perceptual 

problems, speech problems, prognostic indicators, 

nursing care and medication in stroke, side effects 

of the medications, precautions for using the 

thrombolytic (antiplatelet and anticoagulant 

medications). 

 Secondary prevention of stroke included: Cigarette 

smoking, alcohol consumption, dietary 

modification, exercise and antithrombotic, 

antihypertensive hyperlipidemia, blood pressure 

control, hypertension management, prevention, 

detection, and risk assessment, diabetes control, 

atrial fibrillation, patient education and the use of 

resources to support recovery. As questions were 

included for the prevention of stroke recurrence 

knowledge.  

Three focus group sessions each lasting 20 to 

30 min were held in the presence of the nurses, and 

some issues were discussed such as care needs of 

patients and family, communication, strategies to 

improve the quality of nursing care and patient 

education. In these sessions, the participants 

reported their other educational needs including 

the way of medication, administration of skin care 

and prevention of pressure sore, care for patients’ 

psychological and mental disorders, principles of 

patient education, pain control and type of 

nutrition, respiratory care, making communication 

in the case of verbal disorders. The final form of 
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the program was also determined as theoretical and 

practical workshops and power points.  

The Third phase: for evaluation, it was achieved by 

the reassessment of the nurses’ knowledge and 

performances by using the same preprogram formats. 

It started after one week of their last training session.  

 

Statistical Design: 

Collected data were analyzed, evaluated and 

statistically analyzed using the Statistical Package for 

Social Sciences (SPSS) version Win 19.0. 

Description of qualitative variables was done in the 

form of frequency and percentage, and for 

quantitative variables as mean and standard 

deviations. Differences between variables were done 

using chi-square. Statistical difference was 

considered significant at p˂ 0.05, and highly 

significant at p ˂ 0.001. 

 

RESULTS 

 

Table (1) showed that the mean age of the 

studied nurses was 28.03±6.4years, 60% of them 

their age was under 30 years and 3% were more than 

40 years. Regarding the educational level, 67 % of 

the studied nurses were diploma nurses, and 32% of 

them graduated from the technical nursing institute. 

Concerning the previously received training, 55% of 

the studied nurses did not receive previous training. 

Meanwhile, 61 % of them had between one to less 

than eight years of experience in general nursing and 

71% of the studied nurses have between one to less 

than six years of experience in rehabilitation nursing. 

 

According to research hypothesis table (2), 

indicated the significant difference between studied 

nurses’ knowledge related to stroke definition and 

etiology pre-post training; where 59% and61%of the 

studied nurses had satisfactory knowledge as regards 

stroke definition and etiology in pre-training, these 

percentages increased to 92% after training, these 

difference in improvement was statistically 

significant (1X
2 

=29.44&26.73, at P = 0.00). 

Meanwhile, 72% of the studied nurses had 

satisfactory knowledge level as regards 

classifications of stroke in pre-training assessment, 

which raised to 91% after training, the differences 

observed were statistically significant (1X
2 

= 11.97at 

P = 0.00).  

According to research hypothesis table (2), 

indicated highly statistically significant differences 

between studied nurses’ knowledge about symptoms 

of stroke and prognostic indicators pre and post-

training; where 87% and 79% of the studied nurses 

had satisfactory knowledge as regards symptoms of 

stroke and prognostic indicators in pre-training 

respectively, this percentage increased to 98% after 

training (1X
2 

=8.72 &17.74, at P = 0.00). These 

differences in improvement were statistically 

significant. Meanwhile, 82% of the studied nurses 

had satisfactory knowledge score level as regards 

complications of stroke in pre-training assessment, 

which raised to 96% after training, the difference 

observed was statistically significant (1X
2 

= 10.01at P 

= 0.001). 

In relation to management and rehabilitation, 

nursing and nursing care of stroke patients, the 

results showed that, 58% and 77% of the studied 

nurses had a satisfactory knowledge score level in 

the pre-training assessment, which improved to 97% 

after training these differences in improvement were 

highly statistically significant (1X
2 

=43.61&17.68at P 

˂ 0.001).  

According to research hypothesis table (3), 

revealed that; by comparing pre and post-training 

total satisfactory score knowledge of nurses as 

regards risk factors of stroke and stroke warning 

signs, 72%, of the studied nurses had satisfactory 

knowledge pre-training, which increased to 98% 

after training, improvement in nurses' knowledge was 

highly statistically significant (1X
2 

= 26.51 at P ˂ 

0.001). 

Moreover, 71% of the studied nurses had 

satisfactory knowledge score level regarding the 

importance of stroke prevention in pre-training 

assessment which increased to 97% after training the 

difference observed was highly statistically 

significant (1X
2 

=25.15, at P ˂ 0.001). Although the 

lowest knowledge in pre-assessment was for nurses’ 

knowledge as regards medication after stroke, where 

52% of nurses’ had a satisfactory knowledge 

regarding medication after stroke, which raised to 

90%after training, the difference observed was 

highly statistically significant (1X
2 

=35.07, at P ˂ 

0.001).  

Figure 1 showed that; nurses’ satisfactory 

knowledge as regards medication in stroke, side 

effects of the medications, and precautions for using 

the thrombolytic, were 68%, 73%, and 73% 

respectively, in pre-training assessment, which raised 

after training to 94% 96% and 95% respectively, 

differences observed were statistically significant 

((1X
2 

= 21.96, 20.19 &18.01 respectively, at P ˂ 

0.01). 

Figure (2), Illustrated that,  74%, 86%, 79% 

and 81% of the studied nurses had satisfactory score 

level regarding blood pressure control, overweight, 

nutrition counseling, diabetes management, and 

lifestyle (smoking /alcohol consumption)in pre-

training assessment, which increased to 97% for 

those nurses ‘knowledge and 98% for blood pressure 

control post-training. Differences observed were 

statistically highly significant (1X
2 =

23.92, 7.78, 

15.34 and 13.07. at P ˂ 0.001). Meanwhile,81% of 

the studied nurses had satisfactory knowledge as 

regards exercise and activities in pre-training, 

increased to 98%after training, the differences 

observed were statistically highly significant (1X
2 

=15.38 at P ˂ 0.001).  
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Concerning nurses ‘performances, of selected 

rehabilitation nursing skills for stroke patients pre-

post training, table (4) showed that, 61% of nurses’ 

had a total satisfactory performance of transfer and 

positioning of stroke patient which raised to 

94%after training, the difference observed was 

statistically highly significant (1X
2 

=31.23, P ˂ 

0.001). Meanwhile, 58%, and 55% respectively of 

the studied nurses had the satisfactory performance 

of gait movement and normal movement in relation 

to the early stroke patient in pre-training assessment, 

which improved after training to 86% and 91% 

respectively. The differences observed were 

statistically highly significant (1X
2
=19.44&32.88 at P 

˂ 0.001).  

Figure (3) indicated highly statistically 

significant differences between studied nurses’ total 

satisfactory knowledge as regards stroke and 

prevention of stroke pre-post training; where 70% of 

the studied nurses had total satisfactory knowledge as 

regards stroke and prevention of stroke recurrence in 

pre-training, which increased to 95% after training  

(1X
2 

= 29.44 & 26.73 at P = 0.00). Meanwhile, 55% 

of the studied nurses had satisfactory total score level 

of performance of selected rehabilitation nursing 

skills for stroke patients in pre-training assessment, 

which raised to 85% after training the difference 

observed was highly statistically significant (1X
2 

= 

21.43 at P = 0.00). 

 

Table (1): Distribution of Nurses According to their 

Characteristics (n=100) 

Socio-demographic data No % 

Age in years: 

• 20 - 

• 30 - 

• 40 + 

Mean age/year ±SD 

 

60 

37 

3 

 

60 

37 

3 

28.03±6.4yrs 

Education: 

• Nursing School Diploma 

• Technical Nursing Institute 

• Faculty of Nursing 

 

67 

32 

1 

 

67 

32 

1 

Previously received training: 

• Yes 

 

45 

 

45 

Years of experience in general 

nursing: 

• 1 - ˂ 8 yrs. 

• 8 - ˂ 16 yrs. 

• 16- ˂ 24 yrs. 

Mean/years ±SD 

 

 

61 

31 

1 

 

 

61 

31 

8 

7.6 ±5.14yrs 

Years of experience in 

rehabilitation nursing: 

• 1 - ˂ 6   yrs. 

• 6 - ˂ 11 yrs. 

• 11 - ˂19 yrs. 

Mean ±SD 

 

 

71 

22 

7 

 

 

71 

22 

7 

4.6 ±3.81yrs 

 

Table (2): Distribution of the Nurses According to their Satisfactory Knowledge About Stroke pre-Post 

Training (n=100). 

 

Table (3): Distribution of the Nurses According to their Pre-Post Training Satisfactory Knowledge as regards 

Secondary Prevention of Stroke (n =100). 

 

Nurse’s knowledge related to secondary 

prevention of stroke 

Pre- 

training 

Post –training  

1X
2
 

 

P Value 

Satisfactory Satisfactory 

No  % No  % 

Risk factors of stroke and stroke warning signs 72 72 98 98 26.51 0.00000 

Importance of stroke prevention 71  71  97  97  25.15 0.00000 

Blood pressure control 74  74  98  98  23.92 0.00000 

Over weight and nutrition counseling. 86  86  97  97  7.78 0.00529 

Diabetes management 79  79  97  97  15.34 0.00009 

Life style (smoking /alcohol consumption) 81  81  97  97  13.07 0.00030 

  

Nurse’s knowledge related to 

stroke 

  

Pre-training Post -training     

Satisfactory Satisfactory 1X
2
 P Value 

No  %  No  %      

Definition  59 59% 92 92 29.44 0.00000 

Etiology 61 61 92 92 26.73 0.00000 

Classification 72 72 91 91 11.97 0.00054 

Symptoms  87 87 98 98 8.72 0.00315 

Complications 82 82 96 96 10.01 0.00156 

Management and 

rehabilitation of stroke 

 

58 

 

58 

 

97 

 

97 43.61 0.00000 

Prognostic indicators 79 79 98 98 17.74 0.00003 

Nursing care 77 77 97 97 17.68 0.00003 
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Exercise and activities 81  81  98  98  15.38 0.00009 

Medication after stroke 52  52  90  90  35.07 0.00000 

Figure 1: Distribution of the Nurses According to their Satisfactory Knowledge as Regards Medications in 

Stroke Pre-Post Training (n=100). 

 
 

 

Figure 2: Distribution of the Nurses According to their Satisfactory Knowledge about Prevention of Stroke 

Recurrence Pre-Post Training (n=100). 
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Table (4): Distribution of the Nurses According to their Satisfactory Performances of Selected Rehabilitation 

Nursing Skills for Stroke Patients Pre-Post Training (n= 100). 

 

Observed nurse’s performance related to: 

Satisfactory Performance  

1 X
2
 

 

P Value Pre-training  Post -training 

No % No % 

Transfers and Positioning of stroke patient   61  61  94  94  31.23 0.00000 

Gait Movement. 58  58  86  86  19.44 0.00001 

Normal movement in relation to the early 

stroke patient 

 

55  

 

55  

 

91  

 

91  32.88 0.00000 

 

Figure (3): Distribution of the Nurses According to their Total Satisfactory Knowledge about Stroke and 

Prevention Pre-Post Training and Total Satisfactory Performances pre -post-training (n= 100). 

 
 

 

DISCUSSION 
 

Every 5 seconds someone in the world will die 

of a stroke [14]. Stroke survivors are at high risk for 

immediate or long-term recurrence. The risk of a 

second event is around 10% at seven days and 20% 

at three months; by five years it is estimated that 30-

43% will have a further stroke [4]. As the leading 20 

causes of disability, the concept of stroke 

rehabilitation should be understood well, to involve 

not only motor control but also patients’ education, 

bladder and bowel training, speech, psychological, 

cognitive and occupational therapy [5], with a 

commensurate requirement for knowledgeable and 

skilled rehabilitative and long-term support from 

appropriately trained nurse. It has been demonstrated 

that the provision of care improves outcomes for 

people who have experienced a stroke [19]. 

Continuing nursing education is essential to provide 

nurses with growth opportunities that heighten their 

competence and improve their ability to provide 

quality nursing care [10]. Ideally, continuing learning 

offerings need to address the nurses’ needs filling 

any identified gaps in their practice.  

The present study aimed to evaluate the effect 

of training on nurses working in rehabilitation and 

rheumatology center on prevention of stroke 

recurrence among patients through; Assessing nurses' 

knowledge and performance related to selected 

rehabilitation nursing skills regarding prevention of 

stroke recurrence. Designing and implementing a 

rehabilitation training program for the nurses 

according to their needs regards prevention of stroke 

recurrence. 

According to the socio-demographic 

characteristics of the studied nurses, the findings 

showed that, more than half of studied nurses their 

age was under 30 years; with a mean age of 

28.03±6.8years, more than two thirds of them were 

diploma nurses and about two thirds of them were 

working in the rehabilitation nursing field for less 

than six years with a mean of 4.6 ±3.81years. This 

study revealed that more than half of the studied 

nurses did not receive any previous training related 

to rehabilitation nursing (table 1). This finding 

agreed with that of Qtait and Sayej [20], in a 

quantitative descriptive study to investigate the level 

of nursing performance and the factors affecting 

nursing performance of 181 nurses working in 

Hebron district Hospitals in the West Bank of 
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Palestine they found that the majority of the nurses 

were with age less than 39 years, with less than ten 

years of experience, but 60% of them had a bachelor 

degree. This study results go in the same line with 

that of Sayed [21], which stated that nurses graduated 

after completion of three years of nurses’ education, 

while enrolled in secondary schools are yield for the 

largest number of nurses graduated who staffs the 

majority of clinical nursing position in Egypt.  

Concerning nurses’ knowledge about definition 

and etiology of stroke pre-post training, the current 

study findings revealed that, nurses’ knowledge 

improved after implementation of the training. These 

improvements were with highly statistically 

significant differences in pre- post-training (Table 2). 

The current study results were in accordance with 

Catangui[22] who in a study conducted at a stroke 

unit, in Saudi Arabia, on 24 nurses to develop and 

implement a specialized stroke nursing program as a 

continuing education initiative using inter-

professional learning approach, where most of the 

studied nurses reported that they lack knowledge 

about the definition of stroke and general overview 

of stroke. 

The current study finding showed that the 

unsatisfactory nurses’ knowledge regarding 

management and rehabilitation of stroke, prognostic 

indicators and nursing care in pre-training improved 

after implementation of the training. These 

improvements were highly statistically significantly 

different in pre/ post training (Table 2). These 

findings agreed with those of Mauk et al. [23], in a 

study to educate Chinese nurses about rehabilitation 

nursing, they concluded that knowledge of the nurses 

on topics of basic rehabilitation nursing increased as 

a result of the educational program with statistical 

significances. This finding was supported as the 

expectation that, rehabilitation nursing is a specialty 

with its own unique knowledge. 

The results of the present study revealed that 

about one-fourth of the studied nurses had 

unsatisfactory nurses’ knowledge as regards risk 

factors of stroke and stroke warning signs, and 

importance of stroke prevention in pre-training 

which decreased after implementing of the training. 

These improvements were highly statistically 

significantly different in pre-post training. These 

results agreed with those of McDaniel [24], in his 

project targeted 50 nurses in a quality improvement 

program aimed to increase nurses’ knowledge of 

stroke through the development of stroke program 

for educating nurses in a stroke center of a medical-

surgical telemetry unit in the USA. Nurses’ 

knowledge was assessed before and after the 

educational program to evaluate for increased 

knowledge regarding stroke definition, stroke risk 

factors and stroke management, the results of his 

project showed that nurses’ knowledge of stroke 

improved and increased by 16.79 % after the 

educational program implementation. 

This result also was supported by Mason et al. 

[25] in a quantitative and qualitative design study in 

the United Kingdom to evaluate student nurses' 

knowledge and experiences of stroke education in 

their final year of nursing studies, to identify how 

student nurses can develop their understanding of 

stroke and its application to nursing practice, they 

found lack of student nurses’ knowledge and 

awareness of some fundamental aspects of stroke 

including common symptoms, complications, risk 

factors and the long term treatment, they clarified 

that nurses have a significant role to play in reducing 

death and disability in people who have suffered a 

stroke. Similarly, Carroll et et al. [26], undertaken a 

study in England, to identified factors governing 

delay in admission to hospital that could be the focus 

for education, and determine education opportunities 

that are currently being missed, they found that only 

25% of stroke nurses were able to list three or more 

risk factors.  

The current study results showed that 

unsatisfactory nurses’ knowledge regarding 

medication in stroke, side effects of the medications 

and precautions for using the thrombolytic in pre-

training improved after implementing of the training. 

These improvements were highly statistically 

significantly different in pre-post training (Figure 1). 

These results were congruent with those of Lu et al. 

[27], in a randomized controlled trial conducted, in 

Taiwan, on 232 nurses aimed to explore the 

effectiveness of an educational intervention on 

nurses' knowledge regarding the administration of 

high-alert medications. They found that 75.8%, of 

nurses, had satisfactory knowledge level pre-

intervention which increased post-training, this 

increase in knowledge showed significant 

improvement in the intervention group with the 

strengthening of nurses' knowledge. They explained 

that in patients with chronic diseases, such as stroke, 

a major factor associated with adherence to 

medications is adequate knowledge regarding the 

often-complex medication regimen that includes 

knowing the name, administration, handling, and 

potential side effects of the medications. 

Moreover, nurses have important roles in 

implementing strategies of long-term interventions to 

facilitate effective use of medications post-discharge. 

At least 20% of all harm is associated with 

medication errors. This might be because nurses are 

the professional who is responsible for drug 

administration and health teaching delivered to the 

patients, lack of nurses' knowledge is considered to 

be one of the most significant factors contributing to 

medication errors or incorrect administration of high-

alert medications which can cause serious 

consequences for patients. Since examples of high-

alert medications include opioids, electrolyte 

parenteral solutions, insulin, and anticoagulants. 

Concerning nurses ’performances of selected 

rehabilitation nursing skills for stroke patients 

https://www.sciencedirect.com/topics/nursing-and-health-professions/clinical-nursing
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(performance of transfers and positioning of stroke 

patient gait movement and normal movement in 

relation to the early stroke), the current study result 

found that nurses’ performances of the selected 

rehabilitation nursing skills for stroke patients 

improved after implementation of the training. This 

improvement was with highly statistically significant 

differences in pre-post training. The current study 

results were in accordance with those of Jones et al. 

[28], in a quasi-experimental study, on 38 stroke 

patients and 59 nursing staff members, on 6 wards in 

2 London teaching hospitals specialized in stroke 

rehabilitation, and 4 were general medical wards, the 

study included all nurses, to document the 

positioning of patients after stroke and to evaluate 

the effect of a formal teaching intervention aimed at 

improving nurses’ knowledge and practices in 

positioning stroke patients before and after. They 

indicate that nurse’ practices in the positioning of 

stroke patients can be improved through a formal 

teaching intervention which appeared as an increase 

in the experimental nurses group’s knowledge and 

performance as regards moving and positioning 

stroke patients with a significantly higher score than 

those in the control group both immediately after the 

program. They added that; nursing staff needs to 

know and implement positioning stroke patients and 

understand their potential underlying value. It has 

been demonstrated that hospitalized stroke patients 

often spend long periods of time in passive pursuits 

on the ward, thus, the main responsibility for 

attending to the positioning of patients clearly lies 

with the nursing staff, who are the only group of 

health professionals continuously present. 

The previous results also are supported by 

those of Ibraheem and Al- Sayed [29], in a quasi-

experimental study conducted at the Neurology and 

Physiotherapy Unit at Shebin Elkom, Menofia 

University Hospital, Egypt, designed to examine the 

effectiveness of using combined gait training and 

treadmill walking technique on selected clinical 

outcomes of patients with stroke, who recommended 

that, nurses should be encouraged to implement the 

combined gait training and treadmill walking after 

stroke to improve their motor impairment and gain 

balance. 

The results of the present study revealed that 

there were highly statistically significant differences 

between pre/post training of nurses’ knowledge as 

regards some modifiable risk factors as, blood 

pressure control, overweight and nutrition 

counseling, diabetes management lifestyle (smoking 

/alcohol consumption), and exercise and activities. 

These findings go in the same line with those of 

Yacoub et al. [30], who in a cross-sectional 

descriptive study, among 277 Jordanian nurses, 

aimed to assess nurses' actual knowledge regarding 

diabetes, they explored knowledge deficit regarding 

diabetes by the nurses, they explained that; the role 

of continuing education is essential to supporting 

nurses' knowledge of complex clinical conditions, 

such as diabetes to improve the nurses' knowledge 

and to be able to fulfill their role. The results of the 

present study also agreed with those of Ahmed et al. 

31 in a study to assess knowledge related to the 

management of diabetes among nurses at tertiary 

care hospitals in Karachi, Pakistan, where nurses 

responded incorrectly on most of the items related to 

diabetes management with knowledge gaps pointing 

towards the need for providing additional continuing 

education to improve the delivery of diabetes care. 

These results also were in accordance with 

those of Katende et al. [32], in an educative 

interventions study, in hypertension management as a 

modifiable factors of stroke, conducted in Uganda, 

on nurses working in the outpatient settings, to assess 

knowledge, skills, and attitudes of nurses caring for 

hypertensive patients in an outpatient clinic, pre-post 

hypertension education intervention. They clarified 

that; 62.8% of nurses’ had satisfactory knowledge 

level in pre-intervention which increased to 82.9% 

after educational intervention with statistically 

significant difference; they explained that; the 

nurses’ educational role has been expanded to make 

a major contribution to improve patients’ lifestyle 

behaviors, physical activity, weight, stress relief, 

alcohol intake, medication adherence, and self-

efficacy. This might be because nurses are initiating, 

identifying, and maintaining lifestyle change for the 

patient. For example, blood pressure management 

necessitates knowledge of the specific medication 

used, its mode of action and potential side effects, as 

well as physiological monitoring and reporting on the 

effectiveness of any medication. 

These findings also supported by Lawrence et 

al. [33], in a cross-sectional survey to explore stroke 

nurses’ knowledge and practices regarding secondary 

prevention lifestyle issues as, alcohol consumption, 

diet and physical activity among 193 nurses working 

in stroke care settings across Scotland, they found 

that; nurse respondents’ generalized and limited 

knowledge of specific aspects of contemporary 

guidelines and health-related knowledge, which may 

affect the quality of information and advice shared 

with patients and their families regarding secondary 

prevention lifestyle issues. They concluded that 

stroke nurses require improved access to continuing 

professional development with regard to secondary 

prevention of stroke. They also require easy access to 

information resources which support evidence-based 

practice. In this respect, Rowat et al. [34] added that; 

the stroke nurse’s role should include the assessment 

of lifestyle risk factors. It has been estimated that 

optimum secondary prevention (including dietary 

modification, exercise and ant thrombolytic, 

antihypertensive and statin therapy) could reduce the 

incidence of recurrent vascular events by 80% 35. 

However, uptake and adherence to secondary 

prevention are often poor, nurses also have an 

important role in assessing other risk factors for 
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recurrent strokes, such as smoking, inactivity, dietary 

factors, obesity and excess alcohol intake 8. 

Concerning total satisfactory nurses’ 

knowledge as regards stroke and stroke recurrence 

prevention pre-post training, the current study found 

that the nurses’ total satisfactory knowledge score 

level improved after implementation of the training. 

This improvement was with a highly statistically 

significant difference in pre-post training. This result 

was in accordance with Reynolds et al. [35] in a 

study to determine if a tailored, multifaceted stroke 

competency program would improve nurses’ 

knowledge, and adherence to, evidence-based 

practices in the care of patients with stroke, they 

found also a positive increase in knowledge total 

scores following the implementation of the stroke 

competency program. 

Similarly, concerning total satisfactory 

nurses’ performance as regards stroke and prevention 

of stroke recurrence pre-post training the current 

study revealed that, the nurses’ total satisfactory 

performance score level improved after 

implementation of the training. This improvement 

showed a highly statistically significant difference in 

pre-post training. This result was supported by Mauk 

[23], who is a project involving 16 rehabilitation 

nurses in Spain through pre-posttests showed a 

significant increase from pre-training to post-training 

in the competencies of the rehabilitation nursing 

tasks. 

 

CONCLUSION 

 

According to the findings of the current study 

and the research hypothesis, the following can be 

concluded: Before program 70% of the studied 

nurses had total satisfactory knowledge score level 

regarding stroke and prevention of stroke  in pre-

training assessment, which increased to 95% after 

training, the differences observed were statistically 

highly significant (1X2 =29.44, at P= 0.001). 

Concerning nurses performance of selected 

rehabilitation nursing skills for stroke patients, this 

study results revealed that, 55% of the studied nurses 

had satisfactory total performance score level in pre-

training, assessment, which raised to 85% after 

training the difference observed was highly 

statistically significant (1X2 = 11.97 at P = 0.00). 

 

RECOMMENDATIONS 

 

Based on the findings of this study, the 

following recommendations were suggested: 

a. Designing continuous and efficient training 

programs for nurses related to stroke and 

prevention of stroke recurrence.  

b. Further studies to highlight other aspects of 

nursing role in rehabilitation of stroke and 

prevention of stroke recurrence are needed to 

enhance nursing knowledge and performance to 

best provide care for patients at risk of stroke 

recurrence.  
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