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Abstract:  
Background: The application of computer technology is revolutionizing the workplaces 
nowadays. Extent of computer usage in public and private sectors had been greatly increased 
in recent decades carrying the risk of several health hazards. Aim of the study: To evaluate 
the effectiveness of educational training program about repetitive strain injury on computer 
users’ employees at Damanhour University. Subjects & Methods: Research design: The 
study was carried out through interventional study design. Setting: The study was conducted 
at the computer workstations of the Main Administrative University Building of Damanhour 
University. Subjects: Computer users’ employees from the previously mentioned setting were 
included in the study; the total sample was 200 employees. Tools of data collection: Two 
tools were used for data collection: 1) A structured interview schedule, 2) Observation 
checklist. Results: The majority of the studied sample did not complaint from body ache 
preceding being computer users. More than three quarters (83.0%) of them were working on 
computer from 6 to less than 10 hours daily. Pre-program implementation, only 9.9% of them 
had correct knowledge about risk-free practices’ scored as good practices, this increased to 
38.9% post-implementation. The overall of computer users’ observed practices were 
improved post- program implementation. Conclusion: The study concluded that post- 
implementation of the educational program, enhancement on computer users’ knowledge, 
practices, and health status were noticeable. Recommendations: The study recommended 
that computer users should be certified for harmless practices and accomplishing compulsory 
on work education program. 
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Introduction: 
        In the past three decades 
computers have significantly changed 
the working environment, simplifying 
and speeding up many tasks across 
many work areas. However, with these 
advances have come some potential 
health issues. (1) wwwwwwwwwwwww 
        The ‘information age’ has led to 
more people using computers and 
longer periods of usage than in the 
past. According to the US Census 
Bureau, approximately 50% of all 
employed adults in the US used 
computers and keyboards at work at 
1997. Ergonomics is the appraisal of 
the association between work and the 
employee can be used to make work 
fit worker’s body instead of the other 
way around. A range of physical 
conditions may develop or be made 
worse by working with computers. (1, 2)  
         Repetitive strain injuries (RSI) 
can be defined as injuries caused or  
aggravated by repetitive or sustained  
submaximal exertion of the body’s soft  

 
tissue structures including muscles, 
tendons, ligaments, and nerves. (2) Not 
only are these injuries associated with 
personal morbidity and direct costs to 
the health care system, but 
considerable loss of productivity and 
disability claims are associated with 
substantial indirect costs to society. It 
is not a condition that is age specific 
affecting young people who are 
considered to be in good physical 
health. (3, 4) About 30% of the work 
force in developed and much more in 
the developing countries report with 
work related problems. The 
percentage of repetitive strain injuries 
to total injuries as reported by 
Occupational Safety and Health 
Administration has increased by 34% 
in twenty years. (5, 6) wwwwwwwwwww 
         Repetitive strain injuries can 
cause a variety of symptoms, and 
early symptoms can be hard to notice, 
so many computer users may not 
realize that problems are underway.(7) 
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Musculoskeletal symptoms and 
disorders are a common finding 
among computer users, many people 
experience upper limb, neck or back 
discomfort and pain. However, the 
onset of symptoms and the 
movements or body postures adopted 
while working at computers are often 
related. Symptoms may include: pain; 
fatigue; muscle discomfort; stiffness; 
burning sensations; weakness; 
numbness; tingling. (8, 9) wwwwwwwww 
       Repetitive Strain Injury disorders 
are usually known as numerous 
dynamics problems where the work 
surroundings and the running of work 
contribute meaningfully.(10) According 
to Ariens et al. (11) risk factors were 
subdivided as follows: individual 
factors (gender, age), physical factors 
(working posture, job activity, 
workstation set-up and design) and 
psychosocial factors. wwwwwwwwww  
      Strategies for the prevention of 
computer-related disorders must be 
based on redesigning the work and 
systems so that factors identified as 
causing health problems can be 
eliminated. (12) Attention to the physical 
work environment should be a central 
focus for the prevention of computer-
related disorders. Ergonomic 
principles for computer users should 
focus on adoption of more appropriate 
work postures and behaviors, safe 
work practices, problem-solving skills, 
promotion of self-responsibility, and 
enhanced worker based participation 
in decision-making. (13, 14) wwwwwwww 
      Computer users need to know how 
to create good ergonomic working 
arrangements for computer 
workstations, including placement of 
the screen, keyboard, mouse and 
lighting. Furthermore, they need to be 
aware of the importance of short 
breaks to decrease the stress in soft 
tissues; discs and nerves caused by 
the static postures and prolonged 
sitting frequently involved in computer 
use. (15) wwwwwwwwwwwwwwwwwwwwwwwwwwwww 
Significance of the study:  wwwwww 
       Work related musculoskeletal 
disorders have been described as the 
most notorious and common causes of 

sever long term pain and physical 
disability that affect hundreds of 
millions people across the world. If we 
ignore them and they are not treated in 
time, they can cause a great deal of 
suffering, as well as a decrease in 
productivity and an increase in 
compensation and health care 
costs.(16) The study done At 2008 
showed that 68% of UK workers 
suffered from some sort of RSI, with 
the most common problem areas 
being the back, shoulders, wrists, and 
hands. According to the World 
Development Report a higher 
prevalence of computer use in Egypt 
was estimated about 20 percent. An 
apparent lack of epidemiological 
research locally highlights the need for 
further investigation. (7)  wwwwwwwww 

Aim of the study: wwwwwwwwww 
       the aim of the current study was to 
evaluate the effectiveness of 
educational training program about 
repetitive strain injury on computer 
users’ employees at Damanhour 
University. 
Research Hypothesis:  wwwwwww 
      There is a positive effect of the 
educational training program about 
repetitive strain injury on computer 
users’ employees at Damanhour 
University. 
Subjects and Methods:  wwwww 
Research design: wwwwwwwwwww  
       An interventional study design 
was used. wwwwwwwwwwwww  
Study setting: wwwwwwwwwwwww  
     The study was carried out at 
computer workstations of the Main 
Administrative University Building 
affiliated to Damanhour University. 
Study subjects: wwwwwwwwwww 
     Computer users’ employees 
working at the Main Administrative 
University Building of Damanhour 
University were included in the study. 
Sample technique: wwwwwwwwww  
      By using convenient sample 
technique all accessible employees at 
the time of the study were included. 
Numbers of working employees in the 
computer workstations of the Main 
Administrative Building was 200, which 
is the highest setting in computer use 
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rate (15.2%) of all university settings. 
All computer users at the studied 
setting were fulfilled the inclusion 
criteria based on the National Institute 
of Environmental Health Sciences’ 
criteria. (17) wwwwwwwwwwwww  
Sample size:  wwwwwwwwwwww 
       Sample size was calculated at 
significant level 95% and power 80% 
to detect an effect size of 0.27 
regarding neck pain improvement and 
assuming prevalence of neck pain 
(52.4%) and alpha error (0.05). 
Tools of data collection:  wwwwww 
       Two tools were applied.  
Tool (I): Designed Interview 
Schedule:   It composed of three 
sections: 
Section (1): Personal and social data 
as age, sex, level of education, 
income. Health history and co-
morbidity: presence of medical 
disease (hypertension, diabetes, 
osteoarthritis), complains of body 
ache. Occupational history and 
performing workouts. wwwwwwwww 
Section (2): Assessment of health 
complaints: Modified Physical Health 
Questionnaire (18) was used to assess 
musculoskeletal problems as cold 
hands while entering data, difficulty in 
turning the pages of a book, difficulty 
in turning door knobs or taps, waking 
during the night with numbness or pain 
in hands, pain in the hands, fingers, 
thumbs or wrist, elbow, arm, shoulder, 
upper and lower back problems or 
pain, neck tension, shooting pains in 
the jaws and into ears, swollen ankles, 
foot or toes pain, down legs pain and 
grinding teeth. wwwwwwwwwwwww 
Section (3): Assessment of 
computer users' knowledge: 
Computer users’ knowledge about 
repetitive strain injury in relation to the 
use of computer and safe computing 
practices as definition, risk factors, 
symptoms, ergonomic principles and 
prevention of computer-related 
disorders.  
Tool (II) Observation checklist: 
Section (1): to assess practices of 
computer user. wwwwwwwwwwww 
Section (2): to assess the computer 
workplace design. wwwwwwwwwwww 

Scoring system: wwwwwwwwww 
       For assessing health complaints: 
computer employers specified exactly 
how frequently they had endured from 
a range of 18 somatic conditions in the 
preceding month. A score of (0) was 
given for rarely, a score of (1) for 
sometimes and a score (2) for often 
complained. The overall score was (0-
36). Health complaints score was 
calculated as follows: Severe 100- 
75% = 36 - 27 points, moderate <75%- 
50% = <27 - 18 points and mild <50%    
= < 18 - zero points. wwwwwwwwwww 
     For assessing knowledge about 
repetitive strain injury and risk-free 
computing practices: the questionnaire 
consists of 10 items. A score of (2) 
was given to the correct complete 
answer, a score of (1) for correct 
incomplete answer and a score of (0) 
for the wrong or missed answers. The 
total score was (0-20).Knowledge 
score was calculated as follows: good 
100- 75% = 20- 15 points, fair <75%- 
50% = < 15- 10    points and poor 
<50%    = <10 - zero points 
    For assessing practices: the 
questionnaire includes 10 items. A 
score "1" was given to accurately done 
while, score "0" was given to 
inaccurate or not done. The total score 
was (0-10).The observed practices 
score was calculated as follows: good 
100- 75% = 10 - 7.5 points', 
satisfactory <75%- 50% = < 7.5 - 5 
points and poor <50%   = <5 - zero 
points.  
    For measuring workplace design 
adjustment: the observational checklist 
includes 18 items. A score "1" was 
given to well adjusted. While, score "0" 
was given to poorly adjusted item. The 
total score was (0-18).The 
observational workplace modification 
score was calculated as follows: good 
100- 75% = 18 - 13.5 points, 
satisfactory <75%- 50% = <13.5 - 9 
points and poor <50%   = <9 - zero 
points 
Validity and reliability: wwwwww 
    Tools were developed by the 
researchers after thorough reviewing 
of recent literature and judged by three 
jury experts in the field of community 
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health Nursing, Damanhour University 
and High Institute of Public Health at 
Alexandria University to assess 
content validity. Cronbach’s Alpha was 
used to test the tool reliability (= 0.705 
for health complaints, = 0.771 for 
practices and = 0.778 for workstation 
adjustment). 
Field work:  wwwwwwwwwww 
        Data was collected from January 
2013 to March. The interview 
questionnaire was conducted with 
computer users’ employees in their 
work place by using tool I and II at pre-
intervention phase. Based on results 
and literature review educational 
training program on the repetitive 
strain injury was established.       
     Re-evaluation was performed 6 
months post- program implementation 
by tool I (section 2 & 3) and tool II 
(section 1 & 2). (Post-test). Each 
interview and observation took 45-60 
minutes. Participants’ observation 
done in average of two work process. 
    Finally, they were assessed to 
evaluate the effectiveness of the 
educational training program about 
repetitive strain injury on computer 
users’ employees at Damanhour 
University.  
first phase: Preparation and 
organization of training program’s 
sessions: Preparation of sessions:  
Educational training  program ’s  
sessions  were  prepared  by  the  
researcher  for  the computer users ’ 
employees. The  content  of  the  
sessions  was  based  on  review  of  
literature, sample features and results  
of assessment. The aims of the 
sessions are to: Help computer users’ 
employees to prevent of repetitive 
strain injury. wwwwwwwwwwwwwww 
Educational training program 
strategies: Educational program 
methods: Different  methods  of  
instructions  were  adopted  as  brain  
storming,  group discussion, case 
study and role play. 
Teaching aids: Different aids were 
used to facilitate and illustrate teaching 
such as posters, handouts and videos. 
Implementation of sessions: This 
phase included the implementation of 

the planned educational program. The 
studied sample (200 computer user) 
was divided into small groups (20 
groups, 10 computer users/group). 
Therefore, educational program were 
implemented through three sessions 
for each group (3 sessions /week). 
Each session lasted approximately 45 
minutes.  Firstly, discussion of the 
session objectives and content were 
dedicated. Then, time was available 
for computer user’s participation and 
interaction. Different methods of 
instructions and teaching aids 
mentioned before were used. Total 
duration for program implementation 
was five months (June till October 
2013). 
Evaluation phase: Reassessment 
was done after six months of the 
completion of the program (May-July 
2014). The computer users’ 
employees were assessed to 
determine the effectiveness of the 
training program about repetitive strain 
injury on them. 
Pilot study: 
       A pilot study was conducted on 10 
computer users out of the sample, who 
were selected randomly from Faculty 
of Nursing and Faculty of Commerce, 
Damanhour University. Some 
modifications were performed related 
to questions about Computer users’ 
knowledge about repetitive strain 
injury in relation to the use of computer 
and safe computing practices. 
Administrative and ethical wwwww 
considerations:  
       For execution of the study, a 
written official letter was obtained from 
the Faculty of Nursing, Damanhour 
University and directed to University 
Administration to collect the necessary 
data. Verbal approval was attained 
from computer users after clarification 
of the purpose of the review. 
Statistical analysis: 
       Using Statistical Package for 
Social Sciences (SPSS) version 16.0 
for data analysis and at level of 
significance <0.05.  
       The following statistical measures 
were used: Count and percentage: 
used for describing and summarizing 
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qualitative data. Mean (X), standard 
deviations (SD) were used as 
measures of control tendency and 
dispersion respectively for normally 
distributed quantitative data. McNemar 
test (matched analysis): applied to 
assess significance between two 
correlated proportions (pre- and post- 
program). Graphical presentation 
included bar graph. 
 
Results:  
      Table (1): Illustrates that closely 
half of the studied subjects (49.0%) 
their age fluctuated from 20 to less 
than 30 years, and their mean age 
was 28.5 ± 5.9 yrs. Females 
represented more than one fifth 
(24.5%) of computer workers, and the 
rest three forth (75.5%) were males. 
Concerning the educational level, it 
was observed that 70.0% of them had 
Bachelor & post graduate education.      
      Table (2): Shows that 78.0% of 
computer employees didn’t suffer from 
health condition at all. Those who had 
history of medical disease, 54.6% 
mentioned that they have hypertension 
and 16.0% stated that they have 
rheumatic arthritis. Furthermore, 
83.5% of the studied sample didn’t 
suffer from body ache before being 
computer users and only (16.5%) of 
them complained from pain before 
being computer user. As regards to 
the site of pain, more than half of 
computer users (81.8%) had upper 
backache. While, 51.5% had neck pain 
and more than one third (39.4%) 
reported arm pain and few percent 
(9.1%) had legs pain. 
     Table (3): shows that the average 
time of applying computer was 7.19 ± 
0.531 yrs. The majority (83.0%) of the 
sample were working on computer on 
a daily basis from six to less than ten 
hours. wwwwwwwww  
      Table (4): Portrays that one fourth 
(25.0%) of computer users’ employees 
were experiencing moderate upper 
musculoskeletal problems at pre-
program implementation compared to 
few percent (2.5%) post- program. 
Considerable change was noticed 
between studied sample pre and post- 

program implementation related to 
upper musculoskeletal problems’ 
score (X2

mc = 16.15, P=0.013). On the 
other hand, 12.5% of computer users 
at pre-program implementation were 
experiencing serious lower 
musculoskeletal problems, only 2.5% 
of them post- program. Additionally, 
the majority of them were suffering 
from mild lower musculoskeletal 
problems at post- program 
implementation, competed to 65.0% of 
them at pre-program. There was a 
major change related to lower 
musculoskeletal problems’ score (X2

mc 
= 23.92, P= 0.000).wwwwwwww 
      Figure (1): Shows that 66.5% of 
the employees didn’t know previously 
about risk-free practices matched to 
33.5% had. wwwwwwwwwwwwww 
      Table )5(: Portrays the effect of 
educational training program about 
repetitive strain injury on computer 
users’ total knowledge scores. It was 
observed that the mean knowledge 
scores of studied sample were 
significantly higher at post-program 
implementation (76.58 ± 6.65) than 
that of the pre- program 
implementation (55.16 ± 14.03), (X2

mc 
=5.6, p=0.000). wwwwwwwwwwwww 
     Table (6): Portrays that 54.5% of 
the studied sample at pre-program 
mentioned that they were taking rest 
breaks while working at computer; this 
increased to 84.0% post-program 
implementation. Moreover, 30.3% of 
them were taking rest breaks every 
one hour at pre-program 
implementation, this percentage 
increased to 46.4%. Minority of studied 
sample were performing exercises 
earlier compared to 76.0% later. 
Moreover, it was noticed that 88.2%, 
47.1%, 47.1% and 29.4% of the 
sample were practicing neck, 
shoulder, arms and back exercises 
respectively at pre-program; this 
increased to (94.1%, 59.9%, 82.2% 
and 49.3% respectively) at post-
program implementation. There was 
significant difference between 
computer users’ practices at pre and 
post- program implementation 
regarding sites of exercises (X2

mc = 
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297.34, P= 0.000). wwwwwwwwwwww  
     Table (7): Describes the overall 
practices of observed computer users 
were improved at post-program 
implementation. Where, less than two 
thirds (65.0%) of observed computer 
users sitting at arm length from 
monitor at pre-implementation phase; 
this percentage increased to 97.0% at 
post-program implementation. wwwww  
Moreover, nearly equal percent 
(62.5%, 59.5%, and 58.5%) of the 
sample moving frequently for 
circulation, sitting at upright position, 
and monitor and keyboard at midpoint 
of them, at pre-program 
implementation; this percentage 
increased to 81.0%, 94.0%, 96.5% at 
post- implementation respectively. 
Also, 32.5% of the observed computer 
users’ forearms are parallel with the 
floor or angled slightly downward at 
pre-program implementation, their 
practices increased to 55.5% at post-
program implementation. Only 5.0% of 
computer users using a document 
holder at pre-implementation phase; 
this was slightly increased to 13.0% at 
post-program implementation. wwwww 
Important changes were found 
between pre and post-program 
implementation regarding computer 
users’ observed practices which 
includes sitting at arm length from 
monitor, moving frequently for 
circulation, sitting at upright position, 
center monitor, wrists are flat and 
straight in relation to the forearms and 
arms and elbows are relaxed close to 
body (X2

mc = 80.04, 125.14, 64.95, 
48.75, 112.46 and 79.66 respectively).     
      Figure (2): Reveals that the total 
practices of the studied sample were 
scored as good practices by 8.0% at 
pre-program implementation and 
improved to be 36.1% at post- 
program implementation. Additionally, 
the majority (75.3%) of them had poor 
practices’ score at pre-program 
implementation; this reduced to less 
than half (46.0%) at post- program 
implementation.  
     Figure (3): Portrays that at pre- 
program implementation, only 9.9% of 
those computer users had correct 

knowledge about risk-free computing 
practices scored as good practices, 
this increased to 38.9% at post- 
implementation. Likewise, less than 
one quarter (23.8%) scored as fair 
practices at pre- the program, this 
decreased to one fifth (20%) at post-
program implementation. Additionally, 
at pre-program implementation, nearly 
two thirds (66.3%) of the sample had 
poor practices scores, these 
percentages diminished later (41%).         
     Table (8): Represents that the 
overall observed computer workplace 
design were improved at post-program 
implementation. More than one tenth 
(14.5%) of observed computer users 
can adjust the backrest height to fit 
their back at pre- program 
implementation; this percentage 
increased to 20.0% at post-program 
implementation. More than one forth 
(27.5%) of observed computer users 
can easily adjusted their chair at pre-
program implementation compared to 
45.0% at post- program 
implementation. At pre-program 
implementation 6.5% of the observed 
sample was provided with footrest 
compared to 10.0% at post-program 
implementation. In addition, 5.0% of 
observed sample were provided with 
document holder at pre-
implementation phase; these 
percentages were slightly increased to 
(8.5%) at post-program 
implementation. It was observed that 
more than half (54.5%) of computer 
users had no glare on monitor screen 
and less than one third (31.5%) of 
them adjusting the top of monitor 
screen at about 2-3 cm above eye 
level at pre- program compared to 
57.0% and 51.5% of them respectively 
at post-program implementation. With 
respect to workplace layout, it was 
observed that more than one fifth 
(21.5%) of the sample can reach 
easily to all often-used items at pre-
program compared to 41.5% at post-
program implementation. Additionally, 
at pre-program implementation more 
than half (58.5%) of the sample had 
noise level conducive to concentration 
and increased at post- program 
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implementation to (63.0%). Statistically 
significant differences were found 
between the computer users’ observed 
workplace design at pre and post-
program implementation regarding 
particular items which includes easily 
adjusted from a seated position, seat 
height is adjusted, backrest height is 
adjusted, document holder is in-line 
with the computer screen, documents 
can be manipulated easily as required, 
monitor is adjusted at about 2-3 cm 
above eye level, no glare on screen, 
all often-used items are within easy 
reach, satisfactory lighting,  adjust 
lighting to avoid glare on screen and 
avoiding intense lighting in the field of 
vision  (X2

mc = 112.27, 171.11, 119.17, 
195.37, 184.10, 99.52, 164.70, 92.93, 
166.97, 124.80 and 176.04    
respectively).  
      Figure (4): Illustrates that 33.0% 
of the sample had good scores of 
workplace design at pre-program 
implementation. This was enhanced to 
exactly half percent at post- program 
implementation.  
 
Discussion: 
        Digital technologies have become 
a central feature of the 21st century 
and will become an even more 
fundamental and critical part of how 
we live. A quick expansion in usage of 
highly developed technology uplifted 
concern for the health and well-being 
of the computer users. It is identified 
that computer may affect the users’ 
health and lead to repetitive strain 
injury (RSI) and psychosocial stress. 
(19, 20)  wwwwwwwwwwwwwwwwwwww     
       Numerous studies reported that 
there is need for carrying out 
intervention programs that consist of 
the concepts of ergonomics, health 
education, and training of computer 
workers so as to be able to inhibit the 
occurrence of repetitive strain injury 
(RSI). (21-23) Therefore, this study was 
conducted to evaluate the 
effectiveness of educational training 
program about repetitive strain injury 
on computer users’ employees at 
Damanhour University. wwwwwwwww 
      The present study revealed 

coexistence of more than one form of 
discomfort among computer users. In 
the study three quarters of the studied 
population suffered from mild upper 
musculoskeletal discomfort and nearly 
two thirds of them experienced mild 
lower discomfort namely, neck pain, 
shoulder pain, arm pain and backache. 
These results are in agreement with 
other studies that reported a high 
prevalence of musculoskeletal 
discomfort among computer users. (24)  

This discomfort may be due to poor 
ergonomic environment that may lead 
to unsafe computing practices, 
unhealthy posture, fixed position for 
prolonged period and lacking for 
practicing physical exercise to improve 
circulation. (25) 
     The length of daily working hours is 
considered as a risk factor for the 
development of musculoskeletal 
complaints among computer users. (26) 
The more the hours users spent in 
front of a computer screen the higher 
the incidence of computer syndrome. 
The present study indicated that the 
mean daily working hour’s users spent 
in front of the computer was 8.5 hours, 
which considered an extensive period. 
This may attributed to the nature of 
work at the Main Administrative 
University Building. This result was 
similar to Al-Wehedy et al.(24) and 
Jensen (27) who found that the duration 
of computer use predicate a high 
prevalence of musculoskeletal 
disorders.  
      Exposure to risk factors such as 
time spent at the computer without 
breaks,  and unsuitable workplace 
design were attributing to the 
existence of repetitive strain injury  
(RSI).(13) The idea of taking stretch 
breaks, appeared when people 
recognized that best ergonomic 
arrangement was insufficient to 
prevent work interrelated musculo-
skeletal disorders (WRMSDs). (28, 29) 
Uncomfortable position and long sitting 
are all indicators for getting musculo-
skeletal problems. (30, 31) The present 
study indicated that more than half of 
computer users’ taking breaks every 
two hours which consider long 
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duration to sit on fixed position, 
furthermore the majority of them not 
practicing exercises and a major 
increase of those taking break 
apparent at post- program 
implementation. These results were in 
accord with Menzel (32)  and Thorn et 
al. (33) Regular stretch break ranged 
from 30 or 60 second every half hour 
is needed to improve blood circulation 
and decrease the level of discomfort 
that is associated with sitting in one 
position. (27)  So, it is recommended 
that individual should have recovery 
time ranged from 10 to 15 minutes 
each hour during computer work. (34) 
      Great reviews regarding the 
efficiency of exercises in reduction the 
risk of emerging repetitive Strain Injury 
(RSI) where a clear advantage of 
exercises is well-known. Stretching 
exercises can benefit in decreasing 
muscle tension. (34) The current study 
verified that there is rise in the 
proportion of those practiced exercises 
at post- program implementation. 
These results were in compliance with 
Sjogren (35) reported that the 
frequency, duration and intensity of the 
training and guidance observed in the 
workplace, seems to be adequate to 
alleviate musculoskeletal symptoms.  
       The optimistic effect of the 
educational program on understanding 
and practices were anticipated from 
texts and study’s results. (21) 

Concerning knowledge of computer 
users about repetitive strain injury and 
risk-free computing practices, the 
current study shown that, more than 
two thirds of the sample had poor 
knowledge scores at pre-program 
implementation. This result was in line 
with Cooper et al (36) and Hakala et al 
(17) studies as they stated that the 
lesser of computer workers had 
information about risk-free computing 
work practices. This may be attributed 
to lack of work in-service training 
programs for university computer 
users’ employees about safe 
computing practices. But, computer 
users' knowledge in current review had 
shown that their knowledge upgraded 
at post-program implementation. This 

may results because the influence of 
program on the computer users’ 
knowledge.  
      The educational training program 
has an important consequence on 
enhancing the score of computer 
users’ practices. This is in the same 
line with Ekiof et al (37) and Amick et al 
(38) as they demonstrated that 
ergonomic training had a statistically 
important outcome on computer users’ 
practices. This may be caused by 
important information acquired from 
the ergonomics program, computer 
users were successfully able to pass 
on training knowledge to correctly 
modification and adjustment their 
workplace to implement risk-free 
computing behaviors and improve their 
practice. 
       Physical workplace design, job 
demands, way of keyboard action, 
place of computer screens, and type 
and usage of input devices are 
connected to work interrelated 
musculoskeletal disorders 
(WRMDs).(13) There is evident that 
repetitive strain injury (RSI) can be 
decreased through an ergonomics 
approach and via education, so 
employers should also continue to 
offer employees who use computers 
with proper ergonomics teaching.(28) 

Suitable ergonomic design and 
adjustment of the computer and the 
work environment can increase 
productivity and worker comfort. 
Observational assessment of the 
studied computer workplace and 
computer users’ practices, described 
the ergonomic changes which have 
been done by the studied computer 
users in their workplace at pre and 
post-program implementation. There 
were significant changes related to 
posture, chair, document holder 
monitor, layout and environment at pre 
and post-program implementation 
which is in accordance with the results 
of Smith et al. (29) This may attributed 
to the educational level of computer 
users which affect their acceptance for 
the training program. Problems 
associated with computer workplace 
are generally temporary and can often 
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be solved using simple corrective 
measures. Adjustment of the 
workplace to meet the individual needs 
of the operator is also important for 
overall performance and comfort. (23)  
       When evaluate the effectiveness 
of the repetitive strain injuries’ 
education program on computer users’ 
health complaints, important 
enhancement of users’ 
musculoskeletal problems were 
noticed subsequently to program 
implementation. These findings were 
reinforced by Mongini et al. (39) and 
Shumay.(40)  
        Currently corporations, education 
institutions and private individuals 
spend billions of dollars on hardware, 
software and how to operate both. Yet, 
little or nothing is spent on ‘body ware,’ 
which is the skill necessary to use 
oneself correctly and efficiently at the 
computer while maintaining health.(40)  
So, it is necessary that the existing 
current information on how to lessen 
RSI needs to be provided to every 
person when they first begin using a 
computer, be that at school, home or 
the worksite. 

 
Conclusion: 
      At pre-program implementation 
around two thirds of the computer 
users had poor practices scores 
related to correct knowledge about 
risk-free computing practices and they 
were suffering from several health 
complaints. At post-implementation of 
the educational program, advanced 
enhancement on knowledge, 
practices, workplace design 
adjustment, and health status of 
computer users were obvious. 
 
Recommendations: 
 Enhance the role of mass media in 

enlightening community about 
unsafe practicing of computer. 

 Development of programs should 
be focused on prevention of 
repetitive strain injury among 
computer users.  

 Computer users should be certified 
for safe computing practices and 

accomplishing compulsory on work 
education program. 

 The strategies of prevention of 
repetitive strain injury should also 
be disseminated and oriented to all 
employees. 

 Expansion and distribution of 
guideline for employees about safe 
computing practices. 
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Table (1): Distribution of computer users according to their socio-demographic  
                 characteristics 

Socio- demographic characteristics        No. (n = 200) % 

Age (years):    

 20 -  98 49.0 

 30 - 70 35.0 

 ≥ 40  32 16.0 

Means ± SD                                                                                                                   28.5 ± 5.9 

Sex:    

 Female  49 24.5 

 Male  151 75.5 

Level of education:    

 Above average education 60 30.0 

 Bachelor & post graduate 140 70.0 
Income per month:   

 Enough & save 2 1.0 

 Enough 108 54.0 

 Not enough 90 45.0 

 
 
 
 
 
 
Table (2): Distribution of computer users according to their medical history 

Medical history      No. (n = 200) % 

History of medical disease    

 No 156 78.0 

 Presence of medical disease  44 22.0 

Types of medical disease #     (n = 44)    

 Hypertension 24 54.6 

 Gout 12 27.3 

 Diabetes Mellitus 10 22.7 

 Rheumatic arthritis 7 16.0 

Complains of body ache before being computer user:  

 Yes 33 16.5 

 No 167 83.5 

Site of pain:#    (n = 33)   

 Upper backache 27 81.8 

 Neck 17 51.5 

 Arms 13 39.4 

 Legs 3 9.1 

Surgical operation in musculoskeletal system   

 Yes 5 2.5 

 No 195 97.5 

# Not mutually exclusive  
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Table (3): Distribution of computer users according to occupation history of  
                 using computer 

History of using computer   No. (n = 200) % 

Duration of use (years):   

 < 1 14 7.0 

 1-   68 34.0 

 5-   55 27.5 

 10-  53 26.5 

 15 & more 10 5.0 

Means ±  SD 7.19 ± 0.531 

Daily use (hours):   

 6 -   166 83.0 

 10 and more 34 17.0 

Means ± SD 8.5 ± 2.021 

 
 
Table (4): Distribution of computer users according to their health complaints  
                scoring pre- and post- program implementation 

 
Items 

Pre- program 
implementation 

Post- program 
implementation 

 
X

2
mc (P) 

No. (n = 200) % No. (n = 200) % 

Upper musculoskeletal problems:   
16.15                             

P = 0.013* 
 Severe 0 0.0 0 0.0 

 Moderate 50 25.0 5 2.5 

 Mild 150 75.0 195 97.5 

Lower musculoskeletal problems:    
23.92        

P= 0.000* 
 Severe 25 12.5 5 2.5 

 Moderate 45 22.5 10 5.0 

 Mild 130 65.0 185 92.5 

X
2

mc: Mc-Nemar test for related groups                                              * Statistically significant at p ≤ 0.05 
 
 
 
 
 

 
 

Figure (1): Computer users’ previous knowledge about risk-free  
computing practices 
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Table (5): Effect of educational training program about repetitive strain injury on  
                 computer users’ total knowledge scores 

 
 
Total knowledge scores 

Pre- program 
implementation 

n=200 

Post- program 
implementation 

n=200 

No % No % 

Knowledge     

Poor knowledge (<50 %) 133 66.5 29 14.5 

Fair (50 - <75%) 46 23.0 100 50.0 

Good (>75%) 21 10.5 71 35.5 

X
2

mc (P) 5.6 (0.000)* 

Mean ± SD 55.16 ± 14.03 76.58 ± 6.65 

X
2

mc: Mc-Nemar test for related groups                        * Statistically significant at p ≤ 0.05 

 
 
 
 
 
 
Table (6): Effect of educational training program on computer users’ practices  
                 of exercise and taking breaks 

 
 
Practices  

Pre- program 
implementation 

(n = 200) 

Post- program 
implementation 

(n = 200) 

 
 

X
2

mc(P)
 

 No. % No. % 

Taking breaks      
5.55 

P = 0.018* 
 Yes 109 54.5 168 84.0 

 No 91 45.5 32 16.0 

Frequency:                             (n = 109)                         (n = 168)   
 

431.70 
P = 0.080 

 ½ hour                               11  10.1 13 7.7 

 One hour                           33 30.3 78 46.4 

 1½ hour                             12 11.0 39 23.2 

 2 hours & more              53     48.6 38 22.6 
Practicing exercises     

8.526 
P  = 0.004* 

 Yes 17 8.5 152 76.0 

 No 183 91.5 48 24.0 

Sites of exercise: #               (n = 17)                    (n = 152)    
 

297.34 
  P = 0.000* 

 Neck                                  15 88.  143 94.1 

 Shoulder                            8 47.1  91 59.9 

 Arms                                  8 47.1 125 82.2 

 Back                                  5 29.4  75 49.3 

 Eyes                                  0 0.0  22 14.5 

# Not mutually exclusive       X
2

mc: Mc-Nemar test for related groups     *statistically significant at p ≤ 0.05 
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Table (7): Effect of educational training program on computer users’ computing  
                 practices 

X
2

mc: Mc-Nemar test for related groups                           * statistically significant at p ≤ 0.05 
 

 
 
 

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure (2): Computer users’ total observational practices scores  

at pre and post- program implementation 
 

 
 

Computing practices 

Pre- program 
implementation 

(n= 200) 

Post- program 
implementation 

(n= 200) 

 
 

X
2

mc(P)
 

 
No % No % 

 Sitting at arm length from monitor.  130 65.0 194 97.0 80.04 
(P= 0.000)* 

 Moving frequently for circulation. 125 62.5 162 81.0 125.14 
(P=0.000)* 

 Sitting at upright position (back 
straight). 

119 59.5 188 94.0 64.95 
(P= 0.000)* 

 Monitor and keyboard at midpoint 
of him. 

117 58.5 193 96.5 48.75 
(P= 0.000)* 

 Relaxing feet on a stable foot rest. 70 35.0 70 35.0 77.82 
(P= 0.100) 

 The user's forearms are parallel 
with the floor or angled slightly 
downward 

65 32.5 111 55.5 105.13 
(P= 0.060) 

 Wrists are flat and straight in 
relation to the forearms to use 
keyboard/ mouse/ input device. 

62 31.0 114 57.0 112.46 
(P= 0.000)* 

 Thighs are parallel to the floors 
and knees at about the same level 
as the hips. 

58 29.0 65 32.5 62.97 
(P= 0.080) 

 Arms and elbows relaxed close to 
body. 

50 25.0 119 59.5 79.66 
(P= 0.000)* 

 Using a document holder. 10 5.0 26 13.0 60.08 
(P= 0.100) 
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Figure (3): Relation between computer users’ correct knowledge and observational 
practices’ scores at pre and post- program implementation 
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Table (8): Effect of educational training program on computer users’ workplace  
                 design 

 
 
Workplace design 

Pre- program 
implementation 

(n= 200) 

Post- program 
implementation 

(n= 200) 

 
X

2
mc(P)

 

 

No % No %  

Chair: 

 Easily adjusted from a 
seated position 

 
55 

 
27.5 

 
90 

 
45.0 

112.27 
P = 0.000* 

 The seat height is adjusted   
25 

 
12.5 

 
69 

 
34.3 

171.11 
P = 0.000* 

 The backrest height is 
adjusted  

 
29 

 
14.5 

 
40 

 
20.0 

119.17 
P = 0.000* 

 The user can get close to the 
workstation without 
impediment 

 
91 

 
45.5 

 
114 

 
57.0 

63.43 
P = 0.200 

Foot rest:  

 The user provided with a 
footrest 

 
13 

 
6.5 

 
20 

 
10.0 

65.87 
P = 0.240 

Document holder: 

 A document holder is  
provided 

 
10 

 
5.0 

 
17 

 
8.5 

98.99 
P = 0.063 

 The document holder is in-
line with the computer screen 

 
1 

  
 0.5 

 
13 

 
6.5 

195.37 
P = 0.000* 

 Documents can be 
manipulated easily as 
required 

 
5 

 
2.5 

 
12 

 
6.0 

184.10 
P = 0.000* 

Monitor:  

 Monitor is adjusted at about 
2-3 cm above eye level  

 
63 

 
31.5 

 
103 

 
51.5 

99.52 
P = 0.000* 

 No glare on screen.   
109 

 
54.5 

 
114 

 
57.0 

164.70 
P = 0.000* 

Layout: 

 All often-used items are 
within easy reach.  

 
43 

 
21.5 

 
83 

 
41.5 

92.93 
P = 0.000* 

 The workstation is  designed 
to prevent undue twisting of 
the neck or trunk 

 
19 

 
9.5 

 
21 

 
10.5 

85.93 
P = 0.082 

Environment:  

 Satisfactory lighting.  
109 

 
54.5 

 
123 

 
61.5 

166.97 
P = 0.000* 

 Adjust lighting to avoid glare 
on screen.  

 
89 

 
44.5 

 
92 

 
46.0 

124.80 
P = 0.000* 

 Avoiding intense lighting in 
the field of vision.  

 
73 

  
 36.5 

 
85 

 
42.5 

176.04 
P = 0.000* 

 The temperature and airflow 
in the room are comfortable.  

 
81 

 
40.5 

 
83 

 
41.5 

85.75 
P = 0.701 

 The noise level conducive to 
concentration 

 
117 

 
58.5 

 
126 

 
63.0 

63.54 
P = 0.084 

X
2

mc: Mc-Nemar test for related groups                        *statistically significant at p ≤ 0.05   
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Figure (4): Computer users’ workstation design adjustment score  

pre- and post- program implementation 
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 تقييم فعانيت بروامج انتذريب انتعهيمي حىل إصاباث اإلجهاد انمتكررة عهى انمىظفيه 

 مستخذمي انكمبيىترفي جامعت دمىهىر
 

انهيثى ريم بسيىوى 
(1)

وجالء كامم عبذ اهلل ،  
(2)

 
(1-2) 

عبيؿخ ديُٕٓس -كهٛخ انزًشٚط  -رًشٚط صؾخ انًغزًؽيذسط 

 

  :مقذمت

فٙ انؿمٕد انضالصخ انًبظٛخ لذ غٛشد أعٓضح 

انكًجٕٛرش ثشكم كجٛش ثٛئخ انؿًم، ٔ رى رجغٛط 

ٔرغشٚؽ انكضٛش يٍ انًٓبو فٙ انؿذٚذ يٍ يغبالد 

انزطٕساد لذ رأرٙ ثؿط انمعبٚب انؿًم. ٔيؽ ْزِ 

انصؾٛخ انًؾزًهخ. انؿذٚذ يٍ انؾبالد انًشظٛخ لذ 

رؾذس أٔ أٌ رضداد عٕءا ثبنؿًم يؽ أعٓضح 

 انكًجٕٛرش.

إصبثبد اإلعٓبد انًزكشسح ًٚكٍ أٌ رغجت يغًٕؾخ 

يزُٕؾخ يٍ األؾشاض، ٔانجؿط يٍ ْزِ األؾشاض 

انًجكشح ًٚكٍ أٌ ٚكٌٕ يٍ انصؿت يالؽػزٓب، 

يٍ يغزخذيٙ انكًجٕٛرش لذ ال ٚذسكٌٕ أٌ  ٔانؿذٚذ

انًشبكم ثذأد ثؾذٔس ْزِ االؾشاض. أؾشاض 

أيشاض انؿعالد ٔانؿػبو شبئؿخ ثٍٛ يغزخذيٙ 

انكًجٕٛرش، ٔكضٛش يٍ انُبط نذٚٓى االعٓبد انًزكشس 

نى فٙ ثأطشافٓى انؿهٛب ٔشؿٕس ثؿذو انشاؽخ أٔ األ

  صصصص        انشلجخ أٔ انػٓش.

د انٕلبٚخ يٍ االظطشاثبد رغزُذ اعزشارٛغٛب

انًزصهخ ثبنكًجٕٛرش إنٗ إؾبدح رصًٛى ثٛئخ انؿًم 

ٔانُػى ؽٛش ًٚكٍ انؾذ يٍ انؿٕايم انًؾذدح انزٗ لذ 

رغجت انًشبكم انصؾٛخ. يغزخذيٙ انكًجٕٛرش 

ثؾبعخ إنٗ يؿشفخ كٛفٛخ إَشبء رشرٛجبد انؿًم 

انًشٚؾخ ٔ انغٛذح نًؾطبد انؿًم ثبنكًجٕٛرش، ثًب 

انشبشخ، نٕؽخ انًفبرٛؼ، ٔانًبٔط فٙ رنك ٔظؽ 

ٔاإلظبءح. ٔؾالٔح ؾهٗ رنك، فإَٓب رؾزبط إنٗ أٌ 

ركٌٕ ؾهٗ ؾهى ثأًْٛخ فزشاد ساؽخ لصٛشح نزمهٛم 

 اإلعٓبد فٙ األَغغخ انشخٕح.

 صصصصصصصصصصص :مه انذراست انهذف

إنٗ رمٛٛى فؿبنٛخ انجشَبيظ انؾبنٛخ  انذساعخ ذْذف

اإلعٓبد انًزكشسح انزذسٚجٗ انزؿهًٛٙ ؽٕل إصبثبد 

ؾهٗ انًٕغفٍٛ يغزخذيٙ انكًجٕٛرش فٙ عبيؿخ 

 ديُٕٓس.

 صصصصصصصصصصص   انتصميم انبحثى:

رى اعزخذاو رصًٛى انذساعخ انزذاخهٛخ إلعشاء  

 صصصصصصصصصصص  .انؾبنٛخ انذساعخ

 صصصصصصصصصصص     انذراست: مكان

ثًكبرت انًٕغفٍٛ  انؾبنٛخ أعشٚذ انذساعخ

يغزخذيٙ انكًجٕٛرش ثبنًجُٗ اإلداس٘ انشئٛغٙ 

 صصصصصصصصصص  . .نغبيؿخ ديُٕٓس

 صصصصصصصصصصص    عيىت انذراست:

 ثبعزخذاو رمُٛخ انًالئًخ فمذ اشًهذ انؿُٛخ ؾهٗ 

عًٛؽ انًٕغفٍٛ يٍ يغزخذيٙ انكًجٕٛرش انًزبػ 

 انٕصٕل إنٛٓى فٙ ٔلذ انذساعخ. أؾذاد انًٕغفٍٛ 

 

 

انزٍٚ ٚؿًهٌٕ ثبنكًجٕٛرش ثبنًجُٗ اإلداس٘ انشئٛغٙ 

، ْٕٔ أؾهٗ اإلؾذاد فٙ يؿذل اعزخذاو 222ْٕ 

٪( ثبنغبيؿخ. ٔ اشزًهذ انؿُٛخ 15.2انؾبعٕة )

يٍ يغزخذيٙ انكًجٕٛرش يٍ انؿبيهٍٛ  222ؾهٗ 

ثبنًجُٗ اإلداس٘ انشئٛغٙ نغبيؿخ ديُٕٓس نزمٛٛى 

صبثبد فؿبنٛخ انجشَبيظ انزذسٚجٗ انزؿهًٛٙ ؽٕل إ

اإلعٓبد انًزكشسح ؾهٗ انًٕغفٍٛ يغزخذيٙ 

 انكًجٕٛرش فٙ عبيؿخ ديُٕٓس.

 صصصصصصصصصص أدواث جمع انبياواث:

 صصصصكًب ٚهٗ: رى اعزخذاو اصٍُٛ يٍ األدٔاد

 : األداي األونى : وهى استبيان بعمم مقابهت

: اشزًهذ ؾهٗ انجٛبَبد انشخصٛخ  (1)انجزء  

ٔاالعزًبؾٛخ كبنغٍ ٔانغُظ ٔيغزٕٖ انزؿهٛى 

ثٛبَبد ؾٍ انزبسٚخ انصؾٗ: ٔعٕد يشض  -ٔانذخم 

طجٙ )اسرفبؼ ظغط انذو، ٔيشض انغكش٘، ْشبشخ   

انؿػبو(، ٚشكٕ يٍ آالو انغغى. انزبسٚخ انًُٓٙ 

 صصصصص. ٔانزذسٚجبد انجذَٛخ

ٔ رشًم رمٛٛى انشكبٖٔ انصؾٛخ  ( :2)انجزء 

نزمٛٛى  نًغزخذيٙ انكًجٕٛرش يٍ يٕغفٗ انغبيؿخ

يشبكم انؿعالد ٔانؿػبو ٔ ثشٔدح انٛذٍٚ أصُبء 

إدخبل انجٛبَبد، ٔصؿٕثخ فٙ رؾٕٚم صفؾبد 

انكزبة، ٔصؿٕثخ فٙ رؾٕٚم يمبثط األثٕاة أٔ 

انصُبثٛش، ٔاالعزٛمبظ خالل انهٛم يؽ خذس أٔ أنى فٙ 

ٙ انٛذٍٚ ٔاألصبثؽ ٔاإلثٓبو أٔ انشعغ انٛذٍٚ ٔأنى ف

ٔانكٕؼ ٔانزساؼ ٔانكزف ٔ يشبكم أٔ انى أؾهٗ 

ٔأعفم انػٓش، ٔانزٕرش انشلجخ، آالو فٙ فٙ انفكٍٛ 

ذو أٔ األصبثؽ، ٔاألرٍَٛ ٔانى أ رٕسو ثبنكبؽهٍٛ ٔانم

 صصصصصصص .أنى أعفم انغبلٍٛ

ٔٚشًم رمٛٛى يؿشفخ يغزخذيٙ  (:3)انجزء 

بد اإلعٓبد انًزكشسح فٙ يب انكًجٕٛرش ؾٍ إصبث

ٚزؿهك ثًًبسعبد اعزخذاو انكًجٕٛرش ٔانؾٕعجخ 

اٜيُخ كزؿشٚف إصبثبد اإلعٓبد انًزكشسح، ؾٕايم 

انخطش، ٔاألؾشاض، ٔيجبدئ انٕلبٚخ يٍ 

 صصصص .االظطشاثبد راد انصهخ ثبنكًجٕٛرش

 صصص :األداي انثاويت: و هى استمارة مالحظت 

رمٛٛى يًبسعبد يغزخذيٗ انكًجٕٛرش.  (:1)انجزء 

رمٛٛى رصًٛى أيبكٍ انؿًم نًغزخذيٗ  (:2)انجزء 

 انكًجٕٛرش.

يغزخذو  222رى رمغٛى انًشبسكٍٛ فٗ انجؾش )

 12يغًٕؾخ ٔ ثكم يغًٕؾخ  22نهكًجٕٛرش( انٗ 

 3يشبسكٍٛ ٔ رى رُفٛز انجشَبيظ انزؿهًٛٗ ثؿًم ؾذد 

 45عهغبد نكم يغًٕؾخ ٔ انزٗ رغزغشق انغهغخ 
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دلٛمخ. كشعذ يُبلشخ أْذاف انذٔسح ٔانًؾزٕٖ. صى، 

كبٌ انٕلذ يزبػ نهًشبسكخ ٔانزفبؾم نهًغزخذو 

انكًجٕٛرش. انًذح اإلعًبنٛخ نزُفٛز انجشَبيظ كبٌ 

 6خًغخ أشٓش ٔ فٗ انُٓبٚخ رى رمٛٛى انجشَبيظ ثؿذ 

 أشٓش يٍ رُفٛز انجشَبيظ.

 انىتائج:

 كبَذ انُزبئظ انشئٛغٛخ نهذساعخ كبالرٙ:

  عُٕاد، ٔ اإلَبس  5.5±  5..2يزٕعط انؿًش

%( 24.5رًضم أكضش يٍ خًظ انًشبسكٍٛ )

 %( ْى يٍ انزكٕس.55.5ٔانجبلٙ )

 5..2 ٍيٍ يغزخذيٗ انكًجٕٛرش نى ٚك %

ٚؿبَٙ يٍ يشبكم صؾٛخ ؾهٗ اإلطالق. أٔنئك 

فٙ انًبئخ  54.6انزٍٚ نذٚٓى ربسٚخ يشظٗ، 

% 16.2يُٓى نذٚٓى اسرفبؼ ظغط انذو، ٔ 

ى انزٓبة انًفبصم انشٔيبرٛضيٛخ. ٔؾالٔح نذٚٓ

فٙ انًبئخ انؿُٛخ انزٙ شًهزٓب  3.5.ؾهٗ رنك، 

انذساعخ نى رؿبَٙ يٍ أنى فٙ انغغى لجم 

%( يُٓى 16.5اعزخذاو انكًجٕٛرش ٔفمط )

اشزكٗ يٍ األنى لجم أٌ ٚكٌٕ يغزخذو 

نهكًجٕٛرش. فًٛب ٚزؿهك ثًٕلؽ األنى، كبٌ 

كًجٕٛرش األغهجٛخ انؿػًٗ يٍ يغزخذيٙ ان

%( ٚؿبٌَٕ يٍ األو انػٓش انؿهٕ٘. ..1.)

% نذٚٓى أنى ثبنشلجخ ٔ أكضش 51.5ثًُٛب كبٌ 

يٍ صهش ٚؿبٌَٕ أنى ثبنزساؼ ٔ انُغجخ انمهٛهخ 

 %( رؿبَٗ يٍ أنى ثبنغبلٍٛ.5.1)

  ٌ5.15يزٕعط انٕلذ العزخذاو انكًجٕٛرش كب 

%( يٍ 3.2.ؾبيًب. األغهجٛخ ) ±2.531 

انكًجٕٛرش ؾهٗ  انؿُٛخ ٚؿًهٌٕ ؾهٗ عٓبص

أعبط ٕٚيٙ يٍ عذ عُٕاد إنٗ ألم يٍ 

 ؾشش عبؾبد.

 66.5  ٗفٙ انًبئخ يٍ انًٕغفٍٛ نى ٚكَٕٕا ؾه

يؿشفخ يغجمخ ؾٍ انًًبسعبد انخبنٛخ يٍ 

انًخبطش ؾُذ اعزخذاو انكًجٕٛرش يمبسَخ إنٗ 

 فٙ انًبئخ ؾهٗ ؾهى يغجك. 33.5

  ًٙٛفًٛب ٚزؿهك ثأصش ثشَبيظ انزذسٚت انزؿه ٔ

د اإلعٓبد انًزكشسح ؾهٗ يغًٕؼ ؾٍ إصبثب

دسعبد انًؿبسف ؾُذ يغزخذيٙ انكًجٕٛرش. 

ٔنٕؽع أٌ يغًٕؼ دسعبد انًؿبسف نؿُٛخ 

انذساعخ كبَذ أؾهٗ ثكضٛش فٙ يب ثؿذ انزُفٛز 

( يٍ لجم رُفٛز انجشَبيظ ±6.65  .56.5)

(55.16  ±14.23) 

  ٌفٙ انًبئخ يٍ  54.5ٔيٍ انًضٛش نالْزًبو أ

رُفٛز انجشَبيظ ركشٔا أَٓى  انؿُٛخ انًذسٔعخ لجم

كبَٕا ٚؾصهٌٕ ؾهٗ اعزشاؽخ أصُبء انؿًم ؾهٗ 

انكًجٕٛرش؛ ْٔزا صاد ثؿذ رُفٛز انجشَبيظ انٗ 

فٙ انًبئخ  32.3%. ٔؾالٔح ؾهٗ رنك، 4.2.

يُٓى كبٌ ٚأخز اعزشاؽخ كم عبؾخ لجم رُفٛز 

 %. 46.4ثشَبيظ ، ْزِ انُغجخ صادد إنٗ 

 ذيٙ أيب ؾٍ انًًبسعبد انشبيهخ نًغزخ

انكًجٕٛرش ٕٚعذ رؾغٍٛ يهؾٕظ ثؿذ رُفٛز 

٪( 65.2انجشَبيظ. ؽٛش أٌ ألم يٍ انضهضٍٛ )

يٍ يغزخذيٙ انكًجٕٛرش نٕؽع ٚغهظ ؾهٗ 

يجؿذح يٍ انغٓبص فٙ يشؽهخ يب لجم انزُفٛز؛ 

٪ فٙ انزُفٛز ثؿذ 55.2ٔصادد ْزِ انُغجخ إنٗ 

اَزٓبء انجشَبيظ. ٔ ٔعذ أٌ انًًبسعبد انغٛذح 

انجشَبيظ ٔرؾغُٛٓب نزكٌٕ  ٪ فٙ يب لجم2..

٪ فٙ يب ثؿذ رُفٛز انجشَبيظ. ثبإلظبفخ 36.1

٪( يُٓى 55.3إنٗ رنك، كبَذ انغبنجٛخ )

يًبسعبرٓى لجم انجشَبيظ؛ ْزا اَخفعذ انُغجخ 

٪( ثؿذ رُفٛز 46.2إنٗ ألم يٍ انُصف )

 انجشَبيظ. 

 

 انخالصت:

رجٍٛ اٌ انجشَبيظ نّ رأصٛش إٚغبثٙ ؾهٗ انًؿبسف  

انًزؿهمخ ثبالعزخذاو االيٍ نهكًجٕٛرش ٔ  ٔانًًبسعبد

إصبثبد اإلعٓبد انًزكشسح ٔ أٚعب رغٛٛش َػبو ٔ 

ثٛئخ انؿًم. ٔثبإلظبفخ إنٗ رنك، فإَّ فٙ يشؽهخ يب 

لجم رُفٛز انجشَبيظ ٔعذ أٌ ؽٕانٙ صهضٙ يغزخذيٙ 

انكًجٕٛرش كبَذ ؾاليبد يًبسعبرٓى ؾُذ اعزخذاو 

انصؾٛؾخ  انكًجٕٛرش عٛئخ ٔ انًزؿهمخ ثًؿهٕيبرٓى

ؽٕل يًبسعبد انؾٕعجخ انخبنٛخ يٍ انًخبطش. فٙ 

يب ثؿذ رُفٛز انجشَبيظ انزؿهًٛٙ، ؽذس رؿضٚض ٔاظؼ 

نًؿشفخ انًشبسكٍٛ، ٔيًبسعبرٓى، ٔرؿذٚم رصًٛى 

 يكبٌ انؿًم.

 

 انتىصياث:

ٔؾهٗ ظٕء َزبئظ ْزِ انذساعخ فبَّ ًٚكٍ انزٕصٛخ 

  ثبألرٗ:

 زٕؾٛخ رؿضٚض دٔس ٔعبئم اإلؾالو فٙ انًغزًؽ نه

 ثبنًًبسعبد انغٛش آيُخ  ؾُذ اعزخذاو انكًجٕٛرش.

  ٔظؽ ثشايظ ؾٍ انٕلبٚخ يٍ إصبثبد اإلعٓبد

 انًزكشسح ثٍٛ يغزخذيٙ انكًجٕٛرش.

  ٍٛيغزخذيٙ انكًجٕٛرش ٚغت أٌ ركَٕٕا يشخص

نهؿًم ثؿذ انزذسٚت ؾٍ يًبسعبد انؾٕعجخ 

 اٜيُخ.

  ُٚجغٙ أٚعب أٌ رٕظؽ اعزشارٛغٛبد يؿهُخ

صبثبد اإلعٓبد انًزكشسح ٔانًٕعٓخ نهٕلبٚخ يٍ إ

 نغًٛؽ انًٕغفٍٛ يٍ يغزخذيٗ انكًجٕٛرش.

 

 




